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Preface

On behalf of the Congress Scientific Committee' for the XXIV World Congress of the
International Union of Forest Research Organizations (IUFRO) — the world’s network

of forest science — it is my pleasure to present this collection of abstracts of plenary,
sub-plenary, technical, and poster presentations which constitute the Congress scientific
program. These 2,430 abstracts represent the results of the latest research of thousands of
forest scientists and students from over 100 countries, as well as the significant contribu-
tions of the more than 200 colleagues who organized over 170 technical and sub-plenary
sessions. We thank all of these colleagues, as well as members of 2014 Congress Orga-
nizing Committee and colleagues from IUFRO Headquarters in Vienna for their unstinting
support of the Congress Scientific Committee’s work since 2011.

The Congress title, Sustaining Forests, Sustaining People: The Role of Research,
reflects both core values of our profession and the aims of IUFRO, whose mission is to
promote global cooperation in forest-related research and to enhance the understanding of
the ecological, economic and social aspects for forests and trees; as well as to dissemi-
nate scientific knowledge to stakeholders and decision-makers and to contribute to policy
and on-the ground forest management.

In its 2010-2014 Strategy, IUFRO committed itself to strengthen forest research for
the benefit of forests and people by addressing the changing needs and priorities of forest
science and IUFRO’s members, The strategy also sought to expand IUFRO’s strategic
partnerships and cooperation by promoting interdisciplinary scientific cooperation;
increasing involvement of students (our future) in IUFRO’s activities; expanding partner-
ships with international organizations, governments and stakeholders; and strengthening
communication and linkages with the broader scientific community, policy-makers,
and society at large. These objectives are embodied in the seven Congress themes,
encompassing the full range of IUFRO’s traditional and emerging scientific priorities.
These themes, around which the Congress scientific program was built, explore issues of
paramount importance for the future of forests and the broad spectrum of environmental,
social, cultural, and economic benefits that forests provide to people in both rural
and urban societies worldwide: Forests for People, Forest Biodiversity and Ecosystem
Services, Forests and Climate Change, Forest and Water Interactions, Forest Biomass
and Bioenergy, Forests and Forest Products for a Greener Future, and Forest Health in a
Changing World.

Regardless of your particular areas of interest and scientific expertise, we hope that
this volume of abstracts—organized by Congress program structure with its menu of
5 plenary, 19 sub-plenary, and more than 170 technical and poster sessions—will
encourage, perhaps inspire, you to explore and expand your interests in a broad array of
contemporary topics in forest science.

Dr. John A. Parrotta
U.S. Forest Service, Research & Development
Chair, Congress Scientific Committee

' The Congress Scientific Committee includes TUFRO’s two vice-Presidents (Mike Wingfield and Su See Lee),
representatives of [TUFRO’s nine Divisions (Jens Peter Skovsgaard, Yousry El-Kassaby, Hans Heinimann, Ron
McRoberts, Andrew Wong, Tuija Sievdnen, Tod Ramsfield, Robert Jandl and Jim Johnson), and a representative of
the International Forestry Students Association (Lisa Hansen).

Preface
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PLENARY SESSIONS

Modern timber buildings from sustainable forests. Buchanan, A. (University of Canterbury, New Zealand;
andy.buchanan @ canterbury.ac.nz).

This paper describes the huge opportunities for engineered wood to be used for constructing modern timber buildings. This is
essential for a greener future on our planet, to reduce world-wide dependence on energy and CO, intensive materials like concrete
and steel, by moving to engineered wood to construct homes, factories and offices for growing populations. To promote the
design and construction of engineered timber buildings, it is necessary to develop new wood-based materials, to manage the wood
supply chain, and to encourage research and innovation by design professionals, and to remove institutional barriers. This is not
always easy. The paper describes a New Zealand example, where many of the jigsaw pieces were in place for modern timber
buildings in the rebuild of Christchurch following the massive 2011 earthquakes. New Zealand has a mature forest industry,
largely based on exotic plantations of radiata pine, and a growing wood processing industry, focusing on LVL. Timber engineer-
ing is taught and researched in New Zealand universities, and local structural engineers are leading the world in innovative
low-damage seismic design. The paper will describe a successful industry-government research partnership supporting modern
timber buildings in New Zealand. Demonstration buildings are needed to catch the imagination of investors and to increase the
confidence of all players in the supply chain. New timber buildings have been proposed for Chicago (42 stories), Vancouver

(30 stories), and design is well underway for a 14-story building in Ottawa, with the support of the Canadian government.

The People and Forests trajectory- 1994-2014 and beyond. Colfer, C.J.P. (Center for International Forestry Research,
Indonesia & Cornell University, USA; cjpcolfer@ gmail.com).

Much progress on the people-forest nexus has occurred within the forestry world. Forestry researchers are taking serious notice of
the impacts of forests on people, and people on forests. Encouraging examples include attention to human well-being, attempts to
work collaboratively with communities and their subgroups, a focus on power relations (devolution, ethnic and gender studies),
and attention to people’s knowledge about forests. More controversial topics like swidden agriculture, human health, nutrition,
human rights and population have also been addressed. But much remains to be done. We know how dependent people living in
forests are upon them and that their influence can be positive or negative. The desire to maximize the positive suggests the need
for a greater focus on equity. The female half of forest populations, for example, still tends to be invisible. Yet studies focused on
women alone have proven difficult to integrate into forestry. To activate all human capabilities, we need to better understand the
relations between men and women as they interact with each other and with the forest. This will require courageously addressing:
a) sensitive issues like population, the division of labor within households, religious beliefs and associated ideals, and violence
against women; and b) methodologically complex ones like values, norms, and other powerful but intangible cultural topics.

The secret to our ultimate success will be effectively integrating the many disciplines involved so that we can expand our
understanding of the forests — people nexus.

City forests, forest cities — exploring the complex liaison between the sylvan and the urban. Konijnendijk van den Bosch, C.
(Swedish University of Agricultural Sciences, Sweden & University of Copenhagen, Denmark; cecil.konijnendijk@slu.se).

Since the rise of the first cities, the relationship between the Sylvan and the Urban has been complex. Although city and forest
have often been regarded as enemies, or at least as opposite ends on a continuum between the man-made and the natural, cities
have also been heavily dependent on forests, not in the least for their very development. Moreover, some cities have developed as
true ‘forest cities’, integrating trees and woodland into their very fabric and mentality. This presentation analyses the current
relationship between forest and city, based on historical insights and present policies, initiatives and projects from across the
globe. It emphasises the role of research in strengthening the ties between urban and sylvan, as for example reflected in the
advances made by the urban forestry field. Developments such as the rise of green infrastructure thinking and the provision

of a range of ecosystem services are critically analysed. Difficulties in assessing cultural ecosystem services are hampering

the development of the urban-forest relationship, as forests and trees in urban areas provide a range of cultural services that
contribute to the health, wellbeing and happiness of urbanites. Lessons will be drawn for the role of forestry in an urbanising
world.

On maintaining cycles and feedbacks in tropical forest ecosystems: some thoughts from basic research. Newbery, D.M.
Vegetation (University of Bern, Switzerland; david.newbery@ips.unibe.ch).

Despite a long tradition of continued research into the ecology of natural rain forests many insights have still to be acknowledged
and applied properly in forest management. Relevant advice continues to be largely ignored, and this has important consequences
for conservation and long-term sustainability. I suggest that broad pan-tropical generalizations are not going to be particularly
useful, and a focused site-orientated scientific approach is likely to be far more effective. Recognition of ecosystems as simple
systems, ones in which not more than three or four key components are modelled or altered, may lead to much better progress
for forestry. Ecosystems are nevertheless dynamic and contingent, so a middle way is required to steer us out of the current
one-versus-many species or factors dichotomy. The need to ‘take stock” and re-evaluate our research directions is highly
desirable. These ideas will be developed with some theory. They are not all so very new, but their context and immediacy calls
for some serious reconsideration. Illustrative examples from two long-term studies in rain forest will be discussed, and some
recommendations presented.
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SUB-PLENARY SESSIONS

SP-01 Forest foods, medicines and human health

Organizers: Hannu Raitio (Finnish Forest Research Institute, Finland), James Chamberlain (U.S.
Forest Service, USA), Carsten Smith-Hall (University of Copenhagen, Denmark) & Tuija Sievénen
(Finnish Forest Research Institute, Finland)

Integrating forest foods and medicines into sustainable forest management. Chamberlain, J. (U.S. Forest Service, USA;
Jjchamberlain@fs.fed.us).

Multiple-use, ecosystem management, biodiversity conservation, have been strategies for managing the world’s forests. Objectives
of maximizing timber, conserving wildlife, protecting endangered species, providing recreation are fully embedded in forest
management plans. In general, the forestry profession is supported by a wealth of science-based knowledge on producing a
sustainable supply of fiber. But, there is little science-based information on how to manage the same forests for food and
medicine to sustain the lives of people who depend on the same natural resources for mere sustenance. Trained foresters can
estimate with great accuracy the amount of merchantable wood in a forest. Growth and yield models for most temperate trees are
developed and used in estimating when and how much to harvest. But those same techniques are not available for forest plants
that are harvested for their food or medicinal values. This presentation examines the challenges of integrating food and medicinal
plants in forest management. It explores efforts to develop inventory methods for estimating merchantable biomass of plants that
are harvested for their roots. The author urges the forestry profession to expand the management paradigm to include products
that are used to feed and cure people.

Food security, food sovereignty, and urban forests. Emery, M. (U.S. Forest Service, USA; marla.r.emery@gmail.com).

In Syracuse, New York, Bhutanese refugees harvest lambs quarters (Chenopodium sp.) in vacant lots and around the edges of
community garden plots. Gingkos (Gingko biloba) planted as street trees in Philadelphia attract foragers seeking ingredients for a
special soup made at lunar New Year. Learn about results from multi-city research in the United States on the contributions of
edible urban non-wood forest products (NWFPs) to human health and wellbeing. Hundreds of plant and mushroom species are
foraged from city green spaces that run the gamut from formal parks to stoop yards and street medians. The prospect of finding
edible urban NWFPs gives purpose to outings and a motivation for exercise. It also provides fresh produce at no cost for
urbanites who often live in food deserts. However, there may also be human health risks associated with contaminated soils and
misidentification of species. Further, the diversity of land ownerships makes it difficult to negotiate access and know what rules
do and do not apply. Understanding urban NWFPs suggests opportunities for new urban forest policy and design to increase food
security and sovereignty for city residents.

Wildlife: a forgotten and threatened forest food resource. Nasi, R. (Center for International Forestry Research (CIFOR),
Indonesia; r.nasi@cgiarorg), Pinedo-Vasquez, M. (Columbia University, USA; map57 @columbia.edu), Van Vliet, N.
(ONFi and Center for International Forestry Research (CIFOR), Indonesia; vanvlietnathalie @yahoo.com).

Protein from forest wildlife (including fish) is crucial to food security, nutrition and health across the tropics. The harvest of
duikers, antelopes, pigs, primates, rodents, birds, reptiles and fish provides invaluable benefits to local people both in terms of
income and of improved nutritious diets. It also creates, often linked with commercialization, some very important health issues
with the spread of several life-threatening diseases (Ebola, SARS). Vulnerability of the resource to harvest varies, with some
species sustaining populations in heavily hunted secondary habitats, while others require intact forests with minimal harvesting
to maintain healthy populations. Global attention has been drawn to biodiversity loss through debates regarding bushmeat,

the “empty forest” syndrome and their ecological importance. However, information on the harvest and the trade remains
fragmentary, along with understanding of their ecological, socioeconomic and cultural dimensions. Here we assess the
consequences, both for ecosystems and local livelihoods, of the loss of these important resources and propose alternative
management options.

A global-comparative analysis of household-level incomes from environmental food products. Smith-Hall, C., Pouliot, M.,
Larsen, H., Thorsen, R. (University of Copenhagen, Denmark; cso@ifro.ku.dk; mapo@ifro.ku.dk; hol@ifro.ku.dk; rith@ifro.ku.
dk), Angelsen, A. (Norwegian University of Life Sciences, Norway; arild.angelsen@umb.no), Wunder, S. (Center for International
Forestry Research (Center for International Forestry Research (CIFOR)), Brazil; swunder@cgiar.org).

How important is environmental food extraction to rural household incomes? Orthodox knowledge portrays environmental foods
as a resource of last resort to tropical households: famine foods for the hungry, and fallback subsistence sources for women and
the poorest. However, the available evidence, typically from smaller-scale case studies, is inconclusive. Using income data from
approximately 8000 households in 24 developing countries across three continents, collected by the Poverty Environment Network
(PEN), we investigate absolute and relative household-level incomes from environmental food products and analyze the relative
importance of forest and non-forest environments as supply sources. We use multivariate analyses to identify the determinants of
household-level environmental food incomes. Environmental foods constitute the most important non-forest environmental income
source and the second-most important forest income product group. In absolute terms, environmental food forest income is triple
that from non-forest environments. Environmental food income is found across all household income quintiles, but poorer
households have higher shares, in particular from subsistence products. Environmental foods also serve an income gap

filling function.
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From forest to pharmacy — drug development from nature based molecules. Wihild Hase, K. (University of Helsinki,
Finland; kristiina.wahala @ helsinki.fi).

Natural products maintain their importance in drug discovery alongside the advances in computational work. They serve most
often as starting points for discovery work on the computer screen. This presentation will show examples particularly in the area
of forest-derived bioactive chemical compounds, their effects and use as sources for new or modified drugs, as well as future
challenges in the area. The possibilities seem almost endless — just think of nature itself which has been able to synthesize more
than 600,000 bioactive organic compounds from isoprene, the plant and forest derived hydrocarbon of just five carbon atoms.

SP-02 Integrating the economics of ecosystem services into sustainable forest
management

Organizers: Donald Hodges (University of Tennessee, USA), Donald Grebner (Mississippi State
University, USA) & Lidija Zadnik-Stirn (University of Ljubljana, Slovenia)

The role of bioenergy as an ecosystem service. Grebner, D. (Mississippi State University, USA; dgrebner@ CFR.MsState.Edu),
Hodges, D. (University of Tennessee, USA; dhodges2 @utk.edu), Henderson, J., Grala, R. (Mississippi State University, USA;
Jjhenderson@cfr.msstate.edu; rgrala@cfrmsstate.edu).

As human populations expand around the globe, there is an increasing need for benefits and services provided by forested
ecosystems. These services include traditional products such as sawn wood and pulpwood, but also wildlife habitat, water quality,
biodiversity, carbon sequestration among many others. An old ecosystem service that has re-emerged as a topic of interest in
recent years is the use of wood as a feedstock for bioenergy generation. This paper will discuss the linkages of using woody
biomass for bioenergy generation to sustainable forest management as well as some of the limitations and drawbacks of incorpo-
ration into forest management operations. In addition, potential research needs will be identified as well as the optimal scale for
these types of analysis will be discussed.

Current status and future research directions for assessing water as an ecosystem service. Hodges, D., Chapagain, B.
(University of Tennessee, USA; dhodges2 @utk.edu; bchapaga@utk.edu), Hale, S. (ecoReata, USA; stuart@ecoreata.com).

Water and forested watersheds continue to be a major emphasis for ecosystem service markets, capitalizing on both the ability
of watersheds to regulate the flow as well as the quality of water. This paper presents the current status of these markets for a
variety of cases globally, highlighting several recent innovations in measurement and applications of market mechanisms. Special
emphasis is placed on identifying those features that enhance the likelihood of success for market development and function,

as well as major barriers to implementation. The paper concludes by discussing some of the methodological issues for future
research efforts.

Valuation of ecosystem services using the life satisfaction approach. Kant, S. (University of Toronto, Canada;
shashi.kant@utoronto.ca), Vertinsky, 1. (University of British Columbia, Canada; Ilan.Vertinsky @sauder.ubc.ca), Zheng, B.
(University of Toronto, Canada; zhengbi@auburn.edu).

Stated- and revealed-preference valuation methods suffer from many limitations and are inappropriate for situations where
markets for private goods associated with ecosystem services (ES) do not exist or are not perfectly competitive. Such situations
exist in all countries. We propose a life-satisfaction-based approach for ES valuation. In this approach, a multi-domain model

of the determinants of life satisfaction explores the linkages between activities that contribute to satisfaction with key life
domains (i.e. Income, Housing, Health, and Social, Cultural, and Land Use (SCLU)), and contributions of domains to the general
satisfaction (GS). We used the model to value social, cultural, and land use activities that incorporate multiple ecosystem services.
The model is estimated using primary data from two First Nations of Canada. In terms of GS, one unit change in the SCLU,
Health, and Housing domains are equal to 2.31, 2.27, and 2.05 units change in Income domain, respectively. The mean elasticity
of GS with respect to traditional diet (provisioning services), social ties, and land use activities laws, health services, and
gathering quality (cultural services) are 5.46, 8.00, 9.42, 10.73 and 31.12 times the elasticity with respect to income, respectively.
These results reflect the central role of ecosystem services in life satisfaction.

Influence of the TEEB DE study on forest reporting and management. Kindler, E., Mohring, B. (Georg-August-Universitiit
Gottingen, Germany; elisabeth.kindler @ forst.uni-goettingen.de; bmoehri@ gwdg.de).

Forests and the ecosystem services they provide have been part of the scientific discussion in the German forest sector for more
than one hundred years. Besides the valuation of these services their integration into the forest management was and is of major
interest. Irrespective of forest science the number of environmental studies concerning ecosystems, their services and values, has
increased during the last years; e.g. the TEEB (The Economics of Ecosystems & Biodiversity) study which is mainly driven by
nature conservation actors. The idea behind this initiative is to value ecosystems or ecosystem services monetarily so planners
can also consider the severe economic loss for society in the case of ecosystem damage and degradation. The state forestry
service of Lower-Saxony (NLF) manages about 330,000 ha of woodlands in northern Germany that provide multiple forest
services. In our study we investigate how useful the outcomes of the TEEB study — especially its national implementation TEEB
DE (“Naturkapital Deutschland”) — are from a forest enterprise’s perspective, with reference to the NLF. In this process we
examine if, and how, the TEEB results can be used in the NLF reporting system as well as how they can be incorporated into
forest management decisions.
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SP-03 Forest health in a changing world

Organizers: Tod Ramsfield (NRCan-Canadian Forest Service) & Eckehard Brockerhoff
(Scion, New Zealand)

Synergies, feedbacks and tipping points: mountain pine beetle’s rapid range expansion threatens invasion of North
American boreal pine forests. Carroll, A. (University of British Columbia, Canada; allan.carroll@ubc.ca).

The mountain pine beetle is an aggressive bark beetle that is native to the pine forests of western North America. When
environmental conditions suitable for survival coincide with abundant susceptible host trees, landscape-level outbreaks result.
Although there have been 4 outbreaks during the past century, the ongoing epidemic is unprecedented in its size and severity —
causing the mortality of mature pines across »18 million hectares since 1999. Historically, the mountain pine beetle was restricted
to western North America by non-forested prairies in the South, and the high elevations of the Rocky Mountains in the North.
However, in recent years, it has successfully breached the geo-climatic barrier posed by the northern Rocky Mountains, and small
populations are now established in pure jack pine stands within the western margins of the boreal forest. Given predictions of
increasingly suitable climate for the mountain pine beetle, together with accumulating evidence for reduced defensive potential
by evolutionarily naive pines, there is concern that full-scale invasion of boreal pine and expansion across northern North
America is a plausible threat. This paper will examine the causes and consequences of rapid range expansion by the mountain
pine beetle, and consider the risk to the transcontinental boreal forest.

Forest biodiversity and forest health. Okabe, K. (Forestry and Forest Products Research Institute, Japan;

kimikook @ ffpri.affrc.go.jp).

The relationship between biodiversity and ecosystem services (ES) in terrestrial ecosystems has been summarized at the species
diversity level: while ES of which processes highly depend on organisms (e.g. pollination, biological control and seed dispersal)
tend to be strongly related with species richness, the others such as regulation of erosion and air purification are weakly to not
related with species diversity but well related with ecosystems. Among non-biodiversity related ES, some are suspected to be
more related to biodiversity than may be currently understood: for example, the production service (increasing biomass) that is
highly related to the carbon sink in natural forests may be positively correlated with species diversity of trees, depending on
scale and the ecosystem type. Forest types such as monocultural plantations and young/old natural forest, forest age/successional
stage and forest area have influence on biodiversity depending ES because they are also habitat characteristics of ES agents.
Forest resilience and resistance are also related to biodiversity, and these characteristics strongly influence forest health. Hence,
biodiversity directly and indirectly contributes to maintaining forest health although the mechanisms may differ with scale and
the particular aspect of health considered.

Loss of resilience leads to low productivity in a Chilean hardwood forest. Thompson, 1. (Canadian Forest Service, Canada;
ian.thompson@nrcan.gc.ca), Bahamondez, C. (Instituto Forestal (INFOR), Chile; cbahamon@infor.cl).

Forest resilience is an emergent ecosystem property conferred at multiple levels by genes, species, and landscapes. Forests are
naturally resilient to environmental change and management within bounds. These bounds reflect the capacity of the system to
recover its normally recognized species composition and reflects the inherent stability of the system in ecological time. In poorly
managed or ‘unhealthy’ ecosystems, thresholds may be passed resulting in a change in state, where a different vegetation
community assembles that may or may not be stable, and where the ecosystem services derived from the system are altered.

A threshold is a change in the forest ecosystem state over a critical boundary value, related to the dynamic behaviour of systems,
below which the ecosystem production changes in an unpredictable fashion. One measure of such a change is ecosystem
productivity, which can be measured for trees as mean annual increment. Here, we illustrate the concept of loss of resilience.
We discuss how improper management of a Chilean forest has resulted in a change in state with consequent low productivity
and altered tree species composition. We developed a model using differential equations on stand-level data to illustrate the
unpredictable outcome of overcoming the natural resilience of this forest. The model is widely applicable and can be used to
predict a threshold for managers.

International trade in live plants: rationale for mitigating a high-risk pathway for the introduction of forest pests and
pathogens. Wingfield, M. (FABI, University of Pretoria, South Africa; mike.wingfield@fabi.up.ac.za), Liebhold, A. (U.S. Forest
Service, USA; aliebhold @ gmail.com), Brockerhoff, E. (Scion, New Zealand; eckehard.brockerhoff@scionresearch.com), Slippers,
B. (FABI, University of Pretoria, South Africa; Bernard.Slippers@fabi.up.ac.za).

New biological invasions by invasive alien tree pests and pathogens are increasing in number for every country of the world
where data are being accurately assembled. This represents a global crisis with signifant costs to world economies and negative
impacts to natural ecosystems and biological diversity. Various measures have been implemented to reduce the movement of pests
and pathogens across global boundaries and some, such as treatment standards for trade in wood and wood packaging material,
appear to have positive effects. Yet, there is significant evidence to show that one of the most important pathways for the global
movement of unwanted pests and pathogens lies in the transfer of living plant material. Sadly, there is also evidence of illegal
movement of plant material. Ironically, legally sanctioned trade in plants is increasing globally with growing numbers of
examples of this pathway of introduction leading to tree disease and insect epidemics. Initiatives such as the Montesclaros
Declaration suggest strong controls for the trade living plants are promoting improvement. But much more work is required,
including economic assessments that allow balancing the benefits of live plant trade with the costs associated with introduced
tee pests and pathogens.
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SP-05 Biodiversity and ecosystem services in planted forests

Organizers: Eckehard Brockerhoff (Scion, New Zealand), Hervé Jactel (INRA, France) & Peter
Freer-Smith (Forest Research, UK).

The impacts of pests and diseases on future delivery of ecosystem services. Freer-Smith, P., Webber, J. (Forest Research,
United Kingdom; peter.freer-smith@forestry.gsi.gov.uk; joan.webber@forestry.gsi.gov.uk).

The increasing numbers of invasive pests and pathogens entering the United States, Europe and Africa indicate that the threat to
forests is increasing concurrently with climate change and globalisation. To date research has mainly focused on trees of econom-
ic importance. However in recent years a number of major epidemics have devastated natural ecosystems and landscapes valued
both for timber and by the general public. It is helpful to consider explicitly the consequences of pests and pathogens for the full
range of ecosystem services. Pests and diseases can affect the ability of forests to store carbon, to reduce flooding, to maintain
water supplies, conserve biodiversity and to support recreation and culture. Many of these benefits are uncosted and enjoyed by a
range of stakeholders; raising important questions about who is responsible for measures to protect tree health. There are a
number of research priorities including to understand: 1) why some pathogens and insects become significant, 2) the molecular
basis of pathogenicity, 3) why some species reach epidemic prevalence or abundance. It will also help to identify which species
are most likely to be problematic if they are transported to new geographical regions, recombine with other organisms, or
experience new climatic conditions.

Biodiversity and resistance to pests and pathogens of planted forests. Jactel, H. (French National Institute

for Agricultural Research (INRA), France; herve.jactel@pierroton.inra.fr), Brockerhoff, E. (Scion, New Zealand;
eckehard.brockerhoff@scionresearch.com), Castagneyrol, B. (French National Institute for Agricultural Research (INRA), France;
bastien.castagneyrol @pierroton.inra.fr).

Pest and pathogen regulation is an increasingly recognized service provided by biodiversity in forest ecosystems. Specific tree
species associations can lead to reduced biotic damage, i.e. associational resistance. Here we report the outcomes of meta-
analyses that allowed quantifying the magnitude of this resistance. We show that resistance of mixed forests is greater against
host-specific than generalist pests and pathogens. Furthermore, a review of experimental evidence revealed that associational
resistance is driven by two key ecological mechanisms occurring in mixed forests: (1) a reduction in colonization probability
through reduced host tree density and apparency, (2) an increase in top down regulation by natural enemies that can benefit from
more diverse resources and shelters. Both processes depend more on the composition of tree species assemblages than on the
number of associated tree species. In particular, mixtures of phylogenetically contrasting tree species display more resistance than
mixtures of congeneric tree species. These findings pave the way for an improvement in the design of planted forests that are less
vulnerable to impacts of pests and diseases.

Assessing biodiversity effects on forest multi-functionality using a global network of tree diversity experiments.
Scherer-Lorenzen, M. (University of Freiburg, Germany; michael.scherer @biologie.uni-freiburg.de), Bruelheide, H. (University
of Halle, Germany; helge.bruelheide @botanik.uni-halle.de), Paquette, A. (Université du Québec a Montréal, Canada;
paquette.alain@uqgam.ca), Ponette, Q. (Universite Catholique de Louvain, Belgium; quentin.ponette @uclouvain.be), Hector, A.
(University of Oxford, United Kingdom; andrew.hector@plants.ox.ac.uk), Messier, C. (Université du Québec en Outaouais,
Canada; ch.messier @gmail.com), Jactel, H. (French National Institute for Agricultural Research (INRA), France;

herve.jactel @pierroton.inra.fr), Verheyen, K. (University of Ghent, Belgium; Kris.Verheyen@ UGent.be), Reich, P.

(University of Minnesota, USA; preich@umn.edu), Koricheva, J. (Royal Holloway University London, United Kingdom;
Julia.Koricheva@rhul.ac.uk), Huxham, M. (Edinburgh Napier University, United Kingdom; M.Huxham@napier.ac.uk),
Godbold, D. (University of Natural Resources and Life Sciences (BOKU), Austria; douglas.godbold@boku.ac.at), Perring, M.
(University of Western Australia, Australia; michael.perring @uwa.edu.au), Barsoum, N. (Forest Research, United Kingdom,
nadia.barsoum@forestry.gsi.gov.uk), Hulvey, K. (University of Western Australia, Australia; kris.hulvey@uwa.edu.au), Potvin, C.
(McGill University Montreal, Canada; catherine.potvin@mcgill.ca).

Plantation forests deliver many ecosystem services, but are often depauperate in biodiversity compared with natural forests.

To overcome this deficit, several measures have been suggested, including the use of multi-species mixtures instead of planting
monocultures. The rationale behind such suggestions do also stem from findings of functional biodiversity research, which has
shown that increasing plant diversity may have many positive effects on ecosystem functions and services. Most results have been
obtained from fast-growing model systems such as grasslands, and evidence from forests remains scarce. Here, I review results
from the global network of tree diversity experiments (TreeDivNet), where new forests stands differing in tree species diversity
were established by different research groups. At sixteen locations around the globe covering all major biomes, tree communities
of differing species diversity have been established since 1999, covering now more than 800 hectares of experimental area. Over
760,000 tree individuals have been manually planted in a predefined design. First results show that increasing tree diversity in
even-aged plantations affects tree growth, mortality, biomass production or infection by pests and pathogens. Hence, biodiversity
might not only be seen as a good to monitor and to preserve, but also as a tool to optimise and stabilise multiple functions in
plantation forestry.

The challenge of climate resilient biodiversity enrichment in planted forests in post-tenure reform China. Wu, S.
(Chinese Academy of Forestry, China; shuirongwu@ 126.com).

The forest cover of China has increased from barely 8% in 1950 to about 20.4% now through massive tree planting across the
country. Most of these plantations are of single tree species or, at best, have two or three species, and the government’s efforts to
make these planted forests as biodiverse as possible through various programs have met with limited success. The two biggest
challenges faced are the large scale change in forest ownership following the land tenure reform and the warming climate. Many
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new small-scale forest owners are reluctant to switch from economically viable short-rotation plantations of single species to
more diverse forests of doubtful economic viability. Also, the changing climate is altering the nature and the dynamics of
biodiversity itself, which introduces considerable uncertainty. This paper uses climate projections for the year 2030 to propose a
range of climate resilient and economically viable forest species in all eco-climatic zones of China and suggests a range of
market development activities, fiscal support, and regulatory policies that could persuade the forest owners and managers to adopt
measures to enhance biodiversity.

SP-06 Cultural values, quality of life and forest landscapes
Organizer: Mauro Agnoletti (University of Florence, Italy)

Cultural values, forest policies and sustainable development. Agnoletti, M. (University of Florence, Italy;
mauro.agnoletti@unifi.it).

European forests have been shaped by millennia of human influence that have affected all their features. They represent a
fundamental part of the cultural heritage of the continent, and their values and functions cannot be maintained without consider-
ing the role of culture. Socioeconomic development, the abandonment of marginal lands and inappropriate policies are rapidly
erasing cultural values and contributing to the globalization of cultural forest landscapes, often simplified into areas either
managed for commercial exploitation or left to natural evolution. The fact that cultural values are not preserved by specific
European initiatives indicates the scant consideration given to the role of culture and history in the overall valuation of forests
within the paradigm of sustainable development. Failure to effectively and coherently address culture and history is an emerging
weakness that needs be reconciled, suggesting the need for better cooperation between science and humanities in research. The
European Landscape Convention and the UNESCO-CBD Joint Program on Biocultural Diversity offer the political tool and an
appropriate scientific approach for integrating nature and culture, contributing to improve the competitiveness of rural economies,
the ecological status of the countryside and the quality of life of the population. Cultural heritage and landscape are clearly
indicated in the new EU agricultural policy (2014-20) while some political initiatives have been developed at the national level
for preserving these values.

Understanding role of traditional forest knowledge and culture in landscape restoration in China. Liu, J. (Renmin
University of China, China; liujinlong @ruc.edu.cn).

Traditional forest-related knowledge and culture has played and continue to play an outstanding role in livelihoods of rural
communities and landscape maintenance and restorations in spite of significant political, social and economic obstacles. This
paper overviews historically contributions of these knowledge and culture to integration of natural resource management,
biodiversity conservation, agriculture, medicine, and sustainability management of unique social-ecological landscape. It has
testified that through few cases studies, that traditional knowledge and associated culture are of importance to quality of
community livelihood and better landscape with complexity of integration of various physical components, including forests,
farming, grazing, biodiversity conservation, and residences, and social components, including customary regulation, social
capital, network. These knowledge and culture improve resilience of community and landscape confronted to climate change,
globalization, and urbanization. While traditional forest-related knowledge is under threat worldwide, efforts to preserve and
enhance it are increasing. It required cross-sectoral cooperation, and stakeholder participation, in particular to engaging the
holders and users of traditional knowledge to develop enable policy to support the preservation, development and application
of traditional knowledge to enhance quality of life, and culture forest landscape reservation.

The UNESCO-CBD Joint Programme on the Links between Biological and Cultural Diversity. Persic, A. (UNESCO, USA;
a.persic @unesco.org).

Recognizing the inextricable link between biological and cultural diversity, the United Nations Education Science and Cultural
Organization (UNESCO) and the Secretariat of the Convention on Biological Diversity (SCBD) joined forces to understand and
address the interactions between, and common challenges of, contemporary changes in diversity trends. The two institutions
launched a Joint Programme in 2010 to strengthen the linkages between biological and cultural diversity initiatives, and enhance
synergies between interlinked provisions of Conventions and programmes dealing with biological and cultural diversity at relevant
scales. Cultural values and traditional knowledge are central to the Joint Programme as they both embody the key linkages
between biological and cultural diversity. These are particularly relevant in the context of the much needed integrated sustainable
forest management practices which reflect the economic, environmental and socio-cultural values of forests and build on partici-
patory management approaches. Considerable progress has therefore been made in the framework of the Programme in terms of
reviewing the current knowledge and practices relating to the contribution of cultural values and traditional knowledge to
sustainable use and management of biodiversity, including into planning and management of forest ecosystems at different scales.

Wilderness or cultural landscapes? A perspective from Central Europe. Woitsch, J. (Institute of Ethnology, Academy of
Sciences of the Czech Republic; jiri.woitsch@post.cz).

The Bohemian Forest (Sumava, Boechmerwald) is nowadays considered to be the most valuable part of nature in the Czech
Republic, depicted in tourist brochures as the only Central-European forest wilderness. However the history of these forests tells a
different story. Firstly is important to stress the history of human impact on the nature in the region resulting in the creation of
cultural landscape consisting of pastures, wood pastures, arable land and managed secondary forests during the 19th century.
Secondly, during the 1800s, the “social construction” of nature in the Bohemian Forest had begun. Thanks to writers, poets and
heritage organizations, the cultural landscape of the region began to be depicted as a unique natural landscape in industrialized
Bohemia. Third was the very exceptional period in the history of during the period from 1950 to 1989, when the area was part of
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the so-called “iron curtain” between Eastern and Western world. Nearly all settlements were abandoned and the landscape and
cultural heritage of the Bohemian Forest started reverting back to nature, coniferous forests back to primeval. Nowadays Sumava
National Park, established in 1991, is a battlefield of different conceptions of forest management and conservation policies.
Unfortunately the point of view of forest historians is missing in these discussions.

SP-07 The Importance of quantifying uncertainty in managing forests

Organizers: Ruth Yanai (State University of New York-ESF, USA), David Paré (Canadian Forest
Service), Peter Clinton (Scion, New Zealand) & Bogdan Strimbu (Louisiana Tech University, USA)

Uncertainty in forest management planning: why it will not go away and what should we do about it. Bernier, P.
(Canadian Forest Service, Canada; pbernier@rncan.gc.ca).

Forest management is an activity that plans and operates across a range of spatial and temporal scales. At the operational scale
and over modest forest landscapes, forest management operates on short time frames. In that context, uncertainties are dominated
by sampling and modelling errors. By contrast, at the strategic scale, and over large areas, forest management takes the “long
view” so as to capture the repercussion of actions on the forest environment over one or many rotations. In the boreal forest, the
long view often spans a century or more. At such a level, sampling and forecasting are only one of many sources of uncertainty.
Other sources specific to the long view include stand-replacing natural disturbances, climate change and external factors linked to
social and economic forces. Changes linked to the climate and to socio-economic values and forces are not random, but rather
incorporate trends that impose a future different from the past. Most of the associated uncertainties are, in addition, irreducible.
The presentation describes forces at play in the generation of such uncertainties within strategic-level forest management
planning, identifies elements that differentiate the past status quo from a potentially new forest management framework, and
proposes a precautionary approach for dealing with these considerations.

Forest carbon stock change uncertainty estimation in Mexico. Carrillo Negrete, O. (Comision Nacional Forestal, Mexico;
oswaldisma @ gmail.com), Wayson, C. (SilvaCarbon, USA; cwayson.silvacarbon@ gmail.com), Vaquera, H. (Colegio de Postgrad-
uados, Mexico; hvaquerah@ gmail.com), Olguin Alvarez, M., Morfin, J., Mufioz, M., Santos, L. (Comision Nacional Forestal,
Mexico; olguin.conafor@ gmail.com; jemorfinr@gmail.com; miguelmrv.munoz@ gmail.com; lucio.conafor@ gmail.com).

Mexico’s government is making efforts to implement a monitoring, reporting and verification system to generate highly precise
estimates (low uncertainty) of changes in forest carbon stocks, based on a transparent and cost-effective approach consistent with
international guidelines. In this paper, we present the results on national estimates of changes in carbon content biomass,
including uncertainties associated with the estimates of emission factors (EF), activity data (AD) and their combination using the
Monte Carlo method (MCM) according to 2006 IPCC Guidelines. We calculated uncertainties for EF with data from Mexico’s
national forest inventory using the MCM in “R”, while the uncertainties for AD were obtained from forest inventory data and
recent national vegetation maps, according to the methodology proposed by Olofsson et al. (2013). Future validation will include
comparisons of results with uncertainties calculated using carbon dynamics models and intensive monitoring sites (Tier3 focus) in
strategic forests in Mexico.

Improving forestry decision making by accounting for uncertainty. Kangas, A., Eyvindson, K. (University of Helsinki,
Department of Forest Sciences, Finland; annika.kangas@ helsinki.fi; kyle.eyvindson @ helsinki.fi), Hartikainen, M., Miettinen, K.
(University of Jyviskyld, Finland; markus.hartikainen@jyu.fi; kaisa.miettinen @jyu.fi).

All forest decisions are made under conditions of uncertainty. These uncertainties may be rather predictable, such as measurement
errors, but they can also be more serious like the effects of climate change. Irrespective of the source of uncertainty, ignoring it is
the poorest way to deal with it. Deterministic optimization produces solutions that are optimal for one specific scenario, but can
be very poor under some other scenario. Explicitly accounting for the uncertainty with stochastic optimization produces more
robust solutions and better expected outcomes. It also enables minimizing the risks for very poor outcomes. Thus, information on
uncertainty is valuable information in itself, and it should be utilized in decision making. Stochastic optimization also allows us
to consider the value of acquiring additional information to further improve the decisions. Estimating VOI allows for the portrayal
of collection of new information as an investment, rather than just expenditure. In this presentation, we will show examples of
how decisions are improved using stochastic optimization in forest management problems under measurement error uncertainty
and climate change uncertainty. We show how the stochastic solution affects to the risks the decision maker faces. We will also
discuss the value of acquiring additional information in these problems.

Uncertainty in forest carbon and nutrient budgets. Yanai, R. (State University of New York-Syracuse, USA; rdyanai@syr.edu),
Campbell, J. (U.S. Forest Service, USA; jlcampbell @fs.fed.us), Green, M. (Plymouth State University, USA;
mbgreen @plymouth.edu).

Ecosystem nutrient budgets are difficult to construct and even more difficult to replicate. As a result, uncertainty in the estimates
of pools and fluxes are rarely reported, and opportunities to assess confidence through replicated measurements are rare. Uncer-
tainty analysis can help direct research effort to best improve confidence, while providing estimates of confidence in our results.
We demonstrate the propagation of measurement error and uncertainty in allometric equations and nutrient concentrations in
estimating pools of carbon and nutrients in forest biomass, using data from the Hubbard Brook and Bartlett Experimental Forests,
New Hampshire, USA. We also constructed nutrient cycling budgets and evaluated uncertainty in ecosystem fluxes. Uncertainty in
inputs and outputs is small compared to uncertainty in change in storage in soils. QUEST (Quantifying Uncertainty in Ecosystem
Studies) is a research coordination network that aims to promote the use of uncertainty analysis, provide guidance to researchers
interested in uncertainty analysis, and support both developers and users of uncertainty analyses. QUEST has a web site
(http://www.quantifyinguncertainty.org) with news feed, relevant papers, and examples of code in SAS, R, STATA, and Excel.
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SP-08 The future of our forests
Organizers: William Nikolakis & John Innes (University of British Columbia, Canada)

Drivers of future forest use. Cohen, D., Nikolakis, W. (University of British Columbia, Canada; david.cohen@ubc.ca;
william.nikolakis @ubc.ca).

Global forces are changing not only our global environment but also the global business environment for forest products. This
presentation briefly summarizes some of these forces focussing on population growth, the restructuring of economic power, and
the growth of the global middle class. These trigger increases in consumption that lead to long term resource scarcity. This
creates the conditions for the emerging bioeconomy that fundamentally seeks to replace non-renewable resources with well
managed renewable resources. Concurrently, the growth of information computer technology (ICT) and digital media has led

to a long decline in the use of some paper types. This created the need for many forest products companies to transform as they
respond to new threats (due to ITC) and opportunities (due to the emerging bioeconomy).

European forests: facing the challenges of the coming 50 years. Nabuurs, G., Schelhaas, M. (Wageningen University and
Research Center, Netherlands; gert-jan.nabuurs @wur.nl; MartJan.Schelhaas @wur.nl), Lindner, M., Verkerk, H. (European Forest
Institute, Finland; marcus.lindner@efi.int; hans.verkerk@efi.int), Hengeveld, G. (Wageningen University and Research Center,
Netherlands; geerten.hengeveld@wur.nl).

European forests (177 Mha of forest and other wooded land in EU27) are mostly characterised as semi-natural, multi functional
forests. European forests are highly diverse through centuries of management; each country with its own cultural historical
objectives, and regional specific demands. These forests provide multiple goods (wood and non-wood) and services (capturing
10% of the European Union’s CO, emissions, being the main host for biodiversity, providing high-quality water) to rural
communities and society in general. Often, the current management trend is towards nature oriented management, aimed only
partly at wood production, and hardly aimed at other services. For many of the 16 million small private owners, income from
wood production is only a small part of their total income including other sources. These circumstances, plus a sluggish demand
under the current economic crisis hamper any investment, or more rational forest operations, despite signals of the forest sector
having to play a role in the green economy with new demands for bioenergy and biorefineries’ specialised products. Here we
project the state of forest resources and wood supply with the EFISCEN (European Forest Information Scenario) model for the
all EU forests. The analyses pay attention to provisioning functions as well as regulating services. We conclude with policy
recommendations.

New Generation Plantations: what future role towards sustainability? Neves Silva, L. (WWF International, Portugal;
Insilva@wwfint.org).

In the longer term, as population and incomes grow, zero forest loss will require forestry and farming practices that produce more
with less land, water and pollution, and new consumption. Even with more frugal use and greater efficiencies, demand for wood
is likely to grow. WWF projects that maintaining zero loss of natural forests after 2020, without significant reductions in
consumption, would require up to 250 million hectares of new tree plantations by 2050. Therefore, well-managed plantations,
particularly on currently degraded land, and restored ecosystems will play an increasingly important role. Plantations use less
land to produce a given volume of fibre than logging natural forests and if New Generation Plantations (NGP) concept is applied,
plantations can have positive environmental and social impacts. The NGP concept describes an ideal form of plantation that
maintains ecosystem integrity, protects high conservation values and is developed through stakeholder engagement, while
contributing to economic growth. The NGP is a learning and influencing platform of WWE, companies and governments, in
dialogue to develop sustainable solutions for better plantations. The platform advocates for better plantations in key regions by
learning from real-world experiences of participants, showing and sharing practical examples of how plantations can be done.

Carbon, fossil fuel, and biodiversity mitigation using both wood products and forests. Oliver, C. (Yale University, USA;
chad.oliver@yale.edu).

Life cycle, energy, and utilization analyses determined the carbon dioxide (CO,) and fossil fuel saved by various solid wood
products, wood energy, and unharvested forests. Some products proved very efficient in CO, and fossil fuel savings, while others
did not. Efficient products save much more CO, than the standing forest or wood used only for energy. Using wood in place of
steel and concrete contributes the most to CO, and fossil fuel savings, and burning parts of the harvested logs not used for
products creates an additional savings. Using wood substitutes could save 14% to 31% of global CO, emissions and 12% to 19%
of global fossil fuel consumption by using 34% to 100% of the world’s sustainable wood growth. More CO, can be sequestered
synergistically in the products or wood energy and landscape together than in the unharvested landscape—and more biodiversity
could be provided in the managed forests. Innovative wood products such as cross laminated timber can meet the anticipated
demand for an increased infrastructure in sustainable way in many parts of the world.

SP-09 Forests for people: ecosystem services under pressure?

Organizers: Ulrike Prébstl-Haider (University of Natural Resources and Life Sciences, Austria) &
Perry Brown (University of Montana, USA)

Reforestation in the Anthropocene: biological and societal perspectives on genetic decisions. Aitken, S. (University of British
Columbia, Canada; Sally.Aitken@ubc.ca), Hamann, A. (University of Alberta, Canada; andreas.hamann@ualberta.ca), Kozak, R.,
Hajjar, R., McGuigan, E., Moshofsky, M. (University of British Columbia, Canada; rob.kozak@ubc.ca; reem.hajjar @ gmail.com;
erin.mcguigan@ubc.ca; m.moshofsky @ gmail.com), Jones, K. (University of Alberta, Canada; kjones4@ualberta.ca).
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Forest management decisions on species and seed sources for reforestation will impact the productivity, health, and provision of
ecosystem services in future climates. Policy decisions for seed transfer have until now been informed by traditional, field-based
provenance testing, which takes decades and substantial resources to complete. Technological advances in climate modeling and
downscaling of climatic data can be used to select seed sources for future conditions for climate-based seed transfer, and to
identify new geographic areas where species may thrive through assisted migration. The technological revolution in genetics and
genomics has also provided new tools that can be used to understand genetic variation and local adaptation of populations to
climate, and to predict the health, productivity and resilience of trees under different climatic conditions. Climate-based seed
transfer, informed by both genomic knowledge of adaptive variation in natural populations and by climate models, should be
more biologically robust than the status quo of reforestation using local populations. However, our research in western Canada
suggests the acceptability of climate-based changes to forest management practices to stakeholders, forestry professionals, and the
general public depends in part on familiarity with new technologies that inform decisions, as well as on general perspectives
about climate change and interventions in nature.

The future of outdoor recreation, society and forests in the United States. Cordell, K. (U.S. Forest Service, USA;
kcordell@fs.fed.us).

Total days of US forest recreation is projected to increase by 8.7 percent by 2015. In this same period, population will increase
6.2 percent. With recreation projected to increase faster than population, the effect on forests is greater demand. As well, the
activity makeup of demand is projected to change. Among activities rising fastest are gathering mushrooms/berries, walking,
visiting historic sites, and mountain and rock climbing. Projected to decline were mountain biking and snowmobiling. Because of
increasing demand for forest-based goods and services and because of land development, total forest is in decline, and is forecast
to continue declining. Less forest land for outdoor recreation in the face of rising population will mean declines in per capita
supply. Also, a downward trend is seen in non-industrial forest access, in particular individual and family-owned forest lands.
Per-capita forest acres are projected to decline steeply in all regions of the U.S. to between 50 and 74 percent of the 2010 level
by 2060. Societal change makes this picture yet more complex. Population age, ethnic makeup, lifestyle, and technology use are
changing rapidly. This presentation will examine recreation, forest access, and societal change and likely effects on the future of
forests.

The role of forest provisioning ecosystem services in coping with household stresses and shocks in Miombo woodlands of
Zambia. Kalaba, F. (Copperbelt University, Zambia; kanungwe @ gmail.com).

This paper examines the contribution of forest provisioning ecosystem services (FPES) to rural livelihoods in Africa’s Miombo
woodlands. It examines the use of FPES in coping with stresses and shocks, and assesses the influence of wealth and gender in
households’ coping decisions. The study employed a mixed methods approach by combining focus groups meetings, in-depth
interviews, and household interviews in Copperbelt province, Zambia. FPES are an important source of food, medicine, construc-
tion material and fodder, and provides 43.9% of average household income. Results show that households face multiple shocks
which negatively affect their livelihood options. FPES are the most widely used coping strategy used by households facing
income shocks. With respect to coping with household food stresses, charcoal production is the most widely used strategy which
degrades the woodlands and negatively affects the flow of other ecosystem services. Reducing charcoal production has the
potential to increase the flow of ecosystem services and contribute to livelihoods. In designing forest management strategies
aimed at reconciling forest conservation and rural development, such as reduction of emissions from deforestation and forest
degradation (REDD+) schemes, it is vitally important that alternate coping strategies are made available to rural households to
reduce pressure on forests.

Introduction to the IUFRO Forests for People strategy. Probstl-Haider, U. (University of Natural Resources and Life Sciences
(BOKU), Vienna, Austria; Uproebst@ groupwise.boku.ac.at).

The presentation summarizes the main trends presented at the Forests for People conferences over the past four years, and
discusses the need to support the IUFRO strategy which aims to provide a platform for subjects of societal relevance and build
bridges between thematic fields. Firstly, it was found that poverty alleviation studies, focusing on non-timber-forest-products, were
perceived as underrepresented in past IUFRO endeavors, underlining the importance of the new strategy. Secondly, the field of
health, recreation, and tourism increasingly applies the new ecosystem (cultural) service approach. Due to an aging society and
unhealthy lifestyles, particularly in developed countries, the focus of these studies mostly lies on therapeutic aspects and on
interdisciplinary approaches on health and well-being. Thirdly, the trade-offs between diverse land use opportunities in rural areas
worldwide form the basis for a growing and challenging research field. The task of societies’ acceptance of new developments,
such as increased use of biomass, modification of plants, and introduction of new species, requires the incorporation of social
science, especially under the condition climate change adaptation.

Stretching community-based ecosystem management to protect Indigenous livelihoods: The Beardy’s and Okemasis First
Nation and the Prince Albert Model Forest. Reed, M. (University of Saskatchewan, Canada; m.reed@usask.ca), Gamble, A.
(Beardy’s and Okemasis First Nation, Canada; algamble @hotmail.com), Welter, S. (University of Saskatchewan, Canada;
srw099 @ mail.usask.ca).

Community-based ecosystem management (CBEM) is a management approach that seeks to maintain the integrity of natural
systems and services at the landscape scale while supporting human communities to collaborate, seek consensus, and adapt to
changing and uncertain conditions. Identifying the best strategies for addressing social and biophysical concerns simultaneously
remains challenging. This paper reports on initiatives of the Prince Albert Model Forest and the Beardy’s and Okemasis First
Nation in Saskatchewan, Canada. Together, they have undertaken several initiatives to strengthen the adaptive capacity of the First
Nation. Their work reveals that CBEM must be conducted in a manner that is sensitive to Indigenous and Western cultural
traditions, social norms, taken-for-granted assumptions. For example, projects include the establishment of community gardens,
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work in flood hazards prevention and mitigation, provision of alternative energy supplies, programs for youth engagement as well
as more conventional (in the western sense) initiatives geared to “sustainable forest management”. CBEM can indeed be stretched
to meet social and cultural requirements. However, doing so successfully requires an openness by all participants to learn from
one another and to re-think longstanding paradigms about forestry, land use, and ecological and social knowledge.

SP-10 Resilience of forest ecosystem services to changing disturbance regimes

Organizers: Rupert Seidl (University of Natural Resources and Life Sciences, Austria) & Tom Spies
(U.S.Forest Service)

Climate change and disturbance regimes in western North America: pathways for building resilience. Peterson, D.
(U.S. Forest Service, USA; wild@uw.edu).

The frequency and magnitude of extreme climatological events, ecological disturbances, and stressor interactions will drive
climate-induced changes in the structure and function of forest ecosystems in western North America. However, the following
climate-informed management strategies can effectively reduce loss of functionality and assist a transition to a permanently
warmer climate (adaptation). First, create science-management partnerships that will develop climate change vulnerability
assessments and adaptation plans. Second, reduce existing sources of stress (e.g., high stand density) to improve physiological
vigor. Third, reduce fuel loading in dry forests to lessen the severity of wildfires, thus enhancing retention of key ecosystem
components (e.g., large trees). Fourth, create structural and age diversity across large landscapes to maintain a mosaic in which at
least some components will persist in the face of increasing disturbances. These efforts will require collaboration among public
and private landowners and other stakeholders at large spatial scales and will be successful only if stress complexes are accurately
described, restoration is reframed as resilience building, and climate-informed management is implemented soon, during the next
20-30 years.

Risks for ecosystem services provisioning from natural disturbance: A European perspective. Schelhaas, M. (Wageningen
University and Research Center, Netherlands;, MartJan.Schelhaas@wur.nl), Seidl, R., Rammer, W. (University of Natural
Resources and Life Sciences (BOKU), Austria; rupert.seidl@boku.ac.at) (University of Natural Resources and Life Sciences,
Vienna, Austria; werner.rammer@boku.ac.at), Gardiner, B. (French National Institute for Agricultural Research (INRA), France;
barry.gardiner@bordeaux.inra.fr), Verkerk, H. (European Forest Institute, Finland; hans.verkerk @efi.int).

The amount of wood affected by natural disturbances in Europe has been increasing steadily over the last century. Climate change
and changes in the state of the forest due to management have contributed equally to the observed increase in disturbance levels.
Projected trends in climate change and forest development indicate that damage levels are likely to increase further in future.
Furthermore, disturbance types are expected to expand their range as a consequence of changes in the climate. An increase in
disturbance level, and changes in expected disturbance types, can have a large impact on forest service provisioning. Currently,
natural disturbances are usually not incorporated into forest management planning and simulation models. Future projections
should therefore be evaluated not only for their impact on various forest services, but also on their risks for natural disturbances.
Carbon sequestration in forest biomass is the most obvious service under risk of disturbance, but also other services can be
severely affected. Evaluating future disturbance risks across Europe calls for more generally applicable, mechanistic models than
current (often deterministic and region-specific) models. A few examples of possible approaches will be demonstrated.

Disturbance regimes and ecosystem services in a changing world. Seidl, R. (University of Natural Resources and Life Sciences
(BOKU), Austria; rupert.seidl@boku.ac.at), Spies, T. (U.S. Forest Service, USA; tspies @fs.fed.us).

Disturbance regimes have intensified considerably around the globe in recent decades, and climate change is expected to further
increase the frequency and severity of wildfires, insect outbreaks, and wind damage in many forest ecosystems. Disturbances are
an integral part of natural ecosystem dynamics, yet the expected intensification could result in a departure from the historical
range of variability, with potentially adverse consequences for ecosystem services. Considering their sensitivity to disturbance, the
sustainable and uninterrupted provisioning of ecosystem services such as carbon storage and other values such as biodiversity are
at considerable risk from altered disturbance regimes. To set the stage for the session “Resilience of forest ecosystem services to
changing disturbance regimes” we will briefly review current and potential future trends in forest disturbance regimes. We will
present evidence that disturbance frequency and severity has increased in many parts of the world recently, and review predictions
on the expected trajectories under future climate change. We will contrast this development with the growing societal demand for
an increasing number of ecosystem services. Subsequently, the talks in this session will report examples of disturbance-related
threats to ecosystem services, and will discuss ways forward of how to address them in ecosystem management.

Resilience of forest ecosystem services to changing disturbance regimes: a synthesis. Spies, T. (U.S. Forest Service, USA;
tom.spies @oregonstate.edu), Seidl, R. (University of Natural Resources and Life Sciences (BOKU), Austria;
rupert.seidl @boku.ac.at).

In the face of changing disturbance regimes managing for resilience becomes increasingly important in ecosystem management.
Here we synthesize the contributions to the IUFRO Congress session “Resilience of forest ecosystem services to changing
disturbance regimes”, and provide an outlook on possible future research directions and hitherto unresolved issues. From the
contributions to this session it is clear that changing disturbance regimes are an increasing issue for forest ecosystem manage-
ment. Yet, we are just beginning to understand the implications of these changes, and our knowledge of disturbance effects on
ecosystem services beyond timber and carbon is still limited. To address both the known and unknown effects of changing
disturbance regimes, the studies presented here document the potential of resilience-based management, focusing on the capacity
to recover or adjust to new regimes rather than on rapid recovery to historical conditions. Adopting resilience thinking into
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ecosystem management thus could be a promising way forward for addressing changing disturbance regimes. However, an
improved understanding of disturbance regimes and ecosystem dynamics is needed. In addition, application of resilience
approaches must be put in the context of social-ecological systems because management and policy responses to altered
disturbance regimes require learning and decision making with tradeoffs and uncertainty.

Resilience in forest ecosystem management — an introduction from the western U.S. and northwestern Mexico. Stephens, S.
(University of California, Berkeley, USA; sstephens@berkeley.edu).

Increasing forest resiliency has become a common management goal. Research suggests that heterogeneity in spatial patterns of
forest structure and fuels are critical for a resilient forest which allows the long term delivery of ecosystem services. High
variability characterizes all live tree, snag, fuel, and coarse woody debris structures in the forests of the Northwestern Mexico.
Spatial forest structure was random to slightly clumped pre and post wildfire and pine dominance increased after fire. Wildfire
enhanced or maintained a patchy forest structure that lead to high resiliency; similar spatial heterogeneity should be included in
U.S. forest restoration plans. Most U.S. forest restoration plans include thinning from below to separate tree crowns and attain a
narrow range for residual basal area/ha. This essentially produces uniform forest conditions over broad areas that are in strong
contrast to resilient Sierra San Pedro Martir forests in Baja California, Mexico. In addition to producing more spatial heterogene-
ity in restoration plans of forests that once experienced frequent, low-moderate intensity fire regimes, increased use of managed
wildfire could also be implemented at broader spatial scales to increase forest resiliency.

SP-11 Advances in large-scale forest inventories to support the monitoring and
the assessment of forest biodiversity and ecosystem services

Organizers: Anna Barbati (University of Tuscia, Italy), Piermaria Corona (Consiglio per la Ricerca
e la sperimentazione in Agricoltura, Arezzo, ltaly), Frédéric Gosselin (Irstea, France) & Ronald E.
McRoberts (U.S. Forest Service)

Inference on diversity indexes from large-scale forest inventories. Fattorini, L. (University of Siena, Italy;
lorenzo.fattorini @unisi.it), Corona, P. (University of Tuscia, Italy; piermaria.corona@unitus.it).

Large-scale forest inventories usually involve two sampling phases. In the first phase, sampling points are selected for the study
area using systematic or stratified designs and are classified as forest or non-forest. In the second phase, a sample of forest points
is selected using probabilistic sampling, and the points are visited on the ground. Tree-level attributes are recorded for all trees on
fixed-radius plots centered on these points. If all the first phase points are visited on the ground, previous results have shown the
asymptotic unbiasedness, normality and consistency of design-based estimators of indexes of tree-level ecological diversity such
as the Shannon and Simpson indexes or diversity profiles. However, these properties of the estimators do not follow when the
diversity indexes are estimated from the two-phase samples often used by forest inventories. The presentation demonstrates the
asymptotic unbiasedness, normality and consistency of the second-phase estimators of diversity indexes. A simulation study was
conducted using an artificial population of trees and a case study application was considered.

Assessing information for indicators for sustainable forest management: potentials and pitfalls. Koehl, M. (University of
Hamburg, Germany; michael.koehl @uni-hamburg.de), Inhaizer, H. (European Forest Institute, Germany, hubert.inhaizer @efi.int).

Criteria and indicators (C&I) have emerged as a powerful tool to promote sustainable forest management (SFM). Several
international programs and initiatives have developed sets of criteria and indicators as a policy instrument to promote and
safeguard SEM. In 2003 Forestry Europe adopted a set of 35 quantitative indicators, for most of which information is provided
by forest resource assessments. In practical applications many indicators are caught between political significance and informative
value. We present the Pan-European indicators for the criteria health and vitality, biodiversity, and forest resources and elaborate
on the respective data supply by national and international data providers. The political intention behind the indicators is
confronted with the underlying data quality, data availability and validity. We identify information gaps and recommend adjust-
ments for data assessment and data analysis.

Development of innovative models for multi-scale monitoring of ecosystem services indicators in Mediterranean forests
Marchetti, M., Lombardi, F., Chirici, G. Sallustio, L., Vizzarri, M. (University of Molise, Italy; marchettimarco@unimol.it;
fabio.lombardi@unimol.it; gherardo.chirici@unimol.it; lorenzo.sallustio @ studenti.unimol.it; matteo.vizzarri@unimol.it), Barbati,
A. (University of Tuscia, Italy; barbati.sisfor@unitus.it), Travaglini, D. (University of Florence, Italy; davide.travaglini@unifi.it),
Lafortezza, R. (University of Bari, Italy; raffaele.lafortezza@uniba.it), Cullotta, S., La Mela Veca, D. (University of Palermo,
Italy; sebastiano.cullotta@unipa.it; donato.lamelaveca@unipa.it), Secondi, L. (University of Tuscia, Italy; secondi@unitus.it),
Pesola, L. (University of Bari, Italy; lucia.pesola@uniba.it), Maetzke, F. (University of Palermo, Italy;

federico.maetzke @unipa.it), Corona, P. (University of Tuscia, Italy; piermaria.corona@unitus.it).

In this study, ecosystem services (ES) are considered in natural resource management, developing tools for their estimation,
mapping and provision in Mediterranean forest habitats. A set of indicators for assessing forest ES was selected and bench-
marked, then data layers for each ecosystem function were standardized for mapping purposes, using existing expert advice and
data quantiling, considering multiple spatial scales. Cutting-edge statistical methods were applied for the spatial estimation of the
indicators, deriving wall-to-wall maps on ES provision across a range of spatial domains. The InVEST model was applied for
these purposes. The main results are connected to the aggregation of the indicators for the different ES, creating a system for
trade-oft analysis to resolve possible conflicts in alternative forest management scenarios aimed at maximizing the overall ES
provisioning in different forest management scenarios. These results can help in incorporating ES into land, environment and
forest management decisions, thus providing an unparalleled opportunity for understanding the congruence between the different
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ES in forest ecosystems and landscapes. The approaches and tools applied were implemented with specific reference to ES in
Mediterranean forests, but were developed in a way that they could be theoretically applied to any ecological region across
the globe.

Contribution of the Floristic and Forest Inventory of Santa Catarina to large scale forest biodiversity assessment.
Vibrans, A., Moser, P., Gasper, A., Lingner, D., Oliveira, L., Maganeiro, J. (Universidade Regional de Blumenau, Brazil;
acv@furb.br); paolo.moser@ gmail.com; algasper@ gmail.com; deboravanessa.ef@ gmail.com; laiozoliveira@ gmail.com;
Jjpmacaneiro@ hotmail.com), Rezende, V. (Universidade Federal de Minas Gerais, Brazil; vanessa.leite.rezende @ gmail.com).

Systematic forest inventories are a powerful means to assess biodiversity, especially in tropical regions. Floristic and dendrometric
data from the Santa Catarina Floristic and Forest Inventory (IFFSC) in Southern Brazil provide a unique and unprecedented
opportunity to explore quantitative and qualitative aspects of the highly diverse Atlantic Forests in a regional scale, based on a
systematic sample, measured between 2007 and 2010 at 418 equal probability sample points. Statistical analyses of primary data
were performed to evaluate data variability, representativeness, reliability of information and generate estimates by forest type.
Floristic richness, diversity and similarity between forest types were examined. Vascular plant richness was assessed by rarefac-
tion curves. Unlike most other tropical regions, Santa Catarina’s flora has been relatively well known since the 1960s, and species
richness estimators (Chao 1/2, Jackknife 1/2, ACE, ICE, boostrap, Michaelis-Menten) could therefore be validated. Differences in
their performance are related to significant forest type variations. Spatial autocorrelation of variables, patchiness and naturalness
of forest vegetation were analyzed. Large scale gradient analysis were performed based on binary and abundance matrix in order
to evidence patterns of floristic differentiation and driving forces among vegetation types and improvement of local distribution
models (GWR) compared to global ones (OLS).

SP-12 Policy learning for multi-level governance

Organizers: Daniela Kleinschmit (Swedish University of Agricultural Sciences) & Ben Cashore
(Yale University, USA)

Can policy learning improve strategic insights for practitioners and policy makers? Lessons from collaborative research on
legality verification in Brazil. Bueno, G. (University of Massachusetts-Boston, USA; gabriela.bueno001 @umb.edu), Cashore, B.
(Yale School of Forestry & Environmental Studies, USA; benjamin.cashore @yale.edu), Micol, L. (Instituto Centro de Vida, Brazil;
laurent.micol @icv.org.br).

One of the most important questions of policy learning is to understand the processes through which “causal” knowledge might
be generated across scholarly and practitioner communities. We intend to shed light on these processes through our collaborative
project about efforts to curb illegal logging in Brazil. By integrating pathways research (Bernstein and Cashore) with learning
(Gohler, Rayner and Cashore) we intend to analyze more deeply the ways in which strategic insights might be developed, and
inform, the practice of forest resources stewardship. We are curious about whether, and how, current international efforts to curb
deforestation may help reduce forest cover loss and promote good forest governance in the country, especially through legality
verification instruments. In order to analyze how transnational actors can influence domestic policy-making, we use Cashore and
Bernstein’s four pathways framework, namely: 1) international rules, 2) international norms and discourses, 3) creation of or
interventions in markets and, 4) direct access to domestic policy processes. We draw on lessons learned from legality verification
policies in Indonesia and Malaysia, and examine which ones, if any, are relevant to the Brazilian case. We are mindful of the
importance of contextual analysis in policy learning from research across different countries when providing a comparative
examination of case studies.

The role of policy learning in shaping pathways of influence: lessons from multi-level forest governance for

designing an effective learning architecture. Cashore, B. (Yale School of Forestry & Environmental Studies, USA;
benjamin.cashore @yale.edu), Rayner, J. (University of Saskatchewan, Canada; raynerjd@ gmail.com), Gohler, D. (World Bank,
Germany; Daniela.Goehler @bmu.bund.de), Bernstein, S. (University of Toronto, Canada; steven.bernstein@utoronto.ca),
Glueck, P, Lim, T. (Yale School of Forestry & Environmental Studies, USA; tseyang.lim@yale.edu).

Two scholarly literatures address seemingly distinct questions: 1) How and why do international institutions influence domestic
policy making? 2) How does policy learning shape policy outputs? The former has consumed the attention of the global environ-
mental politics community while the latter has been addressed by comparative public policy scholars. This paper reflects on how
to better integrate complementary approaches: four pathways of influence developed by Bernstein and Cashore, and policy
learning directed towards building coalitions around instrument choice. We call for a narrower focus on policy learning on “causal
knowledge” regarding policy interventions. We define “policy learning” as “the phenomenon in which policy makers and relevant
stakeholders devote attention to understanding, assessing, and hypothesizing about, the cause and effect of policy interventions
across multiple levels for ameliorating specified problems.” This narrower approach allows us to look for, and identify, a “learning
architecture” and practical tools for generating, and promoting, collective knowledge.

Science-policy advocacy: creating new social institutions for policy learning. Shannon, M. (State University of New York-
Buffalo Law School, USA; mshannon @ buffalo.edu).

Surprise and uncertainty are certain in times of complex change. While scientists work to understand the complexity sufficiently
to provide evidence for action, policy makers usually simply have to act to address immediate problems. Both scientists and
policy makers are advocates for their way of thinking, understanding, and legitimating choices. Policy learning is a concept that
proposes modes of interaction between scientists and policy makers that can fulfill the needs of policy makers for rapid informa-
tion and evidence based choices as well as keep scientists in a critical inquiry mode that seeks to falsify the evidence even as it is
being applied. This paradox can be understood by thinking of both scientists and policy makers as advocates for different world
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views and ways of organizing for action. This paper will explore this paradox and provide a basis for critical guidelines for policy
learning among scientists and policy makers within complex social problems. The paper demonstates that new social institutions
for science-policy interaction have been emerging over the last 30 years and that lessons can be developed from this experience to
create improved institutions for policy learning.

SP-13 Forest biodiversity, ecosystem services and human well-being -
harnessing biodiversity for adaptation to global change

Organizers: Bryan Finegan (CATIE, Costa Rica), Robert Jandl (Research and Training Centre for
Forests, Natural Hazards and Landscape, Austria), Eckehard Brockerhoff (Scion, New Zealand),
& J.P. Skovsgaard (Swedish University of Agricultural Sciences)

Biodiversity, ecosystem services and resistance to invasion of planted forests. Brockerhoff, E. (Scion, New Zealand;
eckehard.brockerhoff@ scionresearch.com), Jactel, H. (French National Institute for Agricultural Research (INRA), France
herve.jactel@pierroton.inra.fr), Kimberley, M., Meurisse, N. (Scion, New Zealand; Mark.Kimberley@ scionresearch.com;
Nicolas.Meurisse @scionresearch.com).

Biodiversity plays an important role in the functioning of ecosystems and the provision of ecosystem services. Planted forests,
which are typically managed as single-species stands, represent a growing proportion of the world’s forests, and demands for
planted forests’ contributions to the provision of vital ecosystem services is likely to grow. But are planted forests up to the task,
given their relatively lower levels of biodiversity compared with natural forests? In this presentation, relationships between
biodiversity and some important forest ecosystem services will be reviewed in the context of plantation forestry. Examples will
include effects of forest diversity on resistance to pests and diseases, resistance to biological invaders, as well as associated direct
and indirect economic impacts. Relevant mechanisms by which biodiversity can influence the delivery of these ecosystem services
will be summarised. There are various opportunities for enhancing biodiversity of planted forests and their capacity to deliver
particular ecosystem services. Suggestions for the diversification of planted forests will be discussed including the use of species
mixtures at the stand and landscape scales and the planting of species-rich buffer zones surrounding planted stands.

Effective territorial governance for the maintenance and restoration of ecosystem services: analysis of experiences.
De Camino, R. (Red Iberoaméricana de Bosques Modelo, CATIE, Costa Rica; rcamino@catie.ac.cr).

To be successful in reaching its objectives any socio-environmental system needs a context of enabling conditions, one of which
is good governance. Additionally in order to give motivation to the society in the territory to be maintained and restored, the
actions taken and their impacts need to have practical value for the communities affected: improve their livelihoods, improve the
access to production and markets, provide solutions to contingent, urgent problems faced by the community (environmental
vulnerability, water supply, food security, employment), etc. Thus maintenance and restoration is a trade-off between ES and
social objectives and between the time preferences and time frames of the global and the local communities. In this paper cases
will be presented and analyzed of ecosystems maintenance and restoration with different degrees of success, related with the
structure and quality of the governance, defined with different variables based in the experience of some Model Forests and other
territories.

On beyond S: why other metrics of biodiversity can tell more about ecosystem services than species richness. Hooper, D.
(Western Washington University, USA; hooper@ biol.wwu.edu).

Much research on biodiversity and ecosystem functioning has focused on the effects of species richness on ecosystem properties.
However, applying the insights from this research to management of ecosystem services has been difficult for several reasons.
Here, I argue that we need to move beyond the focus on species richness to understand how ecosystem composition, diversity,
and location at the landscape scale are just as important as species diversity within communities as a management tool for several
key ecosystem processes and services. First, a recent literature review suggests that evidence for the role of species richness per
se as a driver of several key functions and ecosystem services is mixed. Second, documented trade-offs among multiple services
in a single community can make it difficult to maximize several services at once on any given area of land. Third, the particular
location of ecosystem types in a landscape (e.g., riparian buffers, wetlands, areas of cultivation, etc.) can be more important for
actualized ecosystem services than the number of different ecosystem types. Understanding mechanisms underlying ecosystem
processes and services provides more robust management information than regressions with species richness.

Forest landscape heterogeneity and local plant species richness effects: A proxy for biodiversity monitoring. Luque, S.,
Redon, M., Cordonnier, T., Berges, L. (National Research Institute of Science and Technology for Environment and Agriculture
(IRSTEA), France; sandra.luque @irstea.fr; mathilde.redon@irstea.fr; thomas.cordonnier @irstea.fr; Laurent.berges @irstea.fr).

The spatial distribution of resources can be a key element in determining habitat quality, and that in turn is directly related to the
level of heterogeneity in the system. In this sense, forest habitat mosaics may be more affected by lack of heterogeneity than by
structural fragmentation. Nonetheless, increasing spatial heterogeneity at a given spatial scale can also decrease habitat patches
size, with potential negative consequences for specialist species. Such dual effect may lead to hump-backed shape relationships
between species diversity and heterogeneity, leading to three related assumptions: (i) at low levels of heterogeneity, an increase
in heterogeneity favours local and regional species richness, (ii) there is an optimum heterogeneity level at which a maximum
number of species is reached, (iii) further increase in spatial heterogeneity have a negative effect on local and regional species
richness, due to increasing adverse effects of habitat fragmentation. In this study, we investigated the existence of a hump-shaped
relationship between local plant species richness and increasing forest landscape heterogeneity on a complex mosaic in the
French Alps.
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SP-14 Energy from trees: Technology, opportunities, and challenges

Organizers: Woodam Chung (Oregon State University, USA) & Hans Heinimann (Swiss Federal
Institute of Technology in Zurich, Switzerland)

Economics and logistics of forest biomass supply: Integrated supply chain research to reduce costs, increase value and
quantify uncertainty. Anderson, N. (U.S. Forest Service, USA; nathanielmanderson@fs.fed.us).

Forest biomass supply chains have been the subject of intensifying research in response to the growing use of biomass from
silvicultural treatments and primary wood processing in bioenergy and bioproducts production. A wide range of multi-scale
approaches and tools have been developed to assist stakeholders in understanding how biomass production, logistics, infrastruc-
ture, conversion technology, and market forces can impact the flow of forest biomass across networks to specific facilities. Much
of the existing work has focused on using the best available science to inform the size and location of new facilities, as well as
estimate the potential scale of emerging industries and anticipate both complementary and competitive interactions among new
and existing sectors of the forest economy. Using western North America as a backdrop, the authors present recent developments
in spatial supply chain analysis that integrate high resolution above ground biomass models with operations research and forest
management data to improve logistics and increase supply chain efficiency. In addition to addressing core questions surrounding
the costs and value of biomass from natural forests and associated primary industry, the authors also examine the impact of
specific environmental and social values on forest biomass flow, especially from managed public lands.

The global footprint of traditional woodfuels: a spatially explicit assessment of supply, demand, and sustainability. Bailis,
R. (Yale School of Forestry and Environmental Studies, USA, robert.bailis@yale.edu), Ghilardi, A., Masera, O. (Centro de
Investigaciones en Geografia Ambiental, Mexico; aghilardi@ciga.unam.mx; omasera@gmail.com), Drigo, R. (Independent
consultant, USA; rudi.drigo@tin.it).

Worldwide, 2-3 billion people rely on woodfuels to meet their energy needs. Woodfuels are common across the developing world
and represent the single largest use of harvested wood worldwide. For decades, forest and energy planners have feared a “fuel-
wood crisis” would lead to rapid decline of forest resources in developing countries. We now understand that woodfuels do not
necessarily lead to widespread forest degradation or deforestation, but forests do face many other threats. Indeed, in many places,
woodfuel demand continues to grow even as forests decline, but there is little understanding of how well demand for woodfuels
can be met by existing supplies. To fill this knowledge gap, we present the first systematic mapping of global woodfuel supply,
demand, and sustainability. Our assessment integrates the latest tropical forest stock data with forest growth estimates. These are
combined with maps of woodfuel-dependent populations and, accounting for accessibility constraints, we create spatially explicit
maps of supply-demand balances. These maps reveal the degree of sustainability of woodfuel exploitation and identify specific
locations that are likely to experience scarcity and/or suffer from forest degradation. With these estimates of unsustainable
harvesting, we calculate greenhouse gas emissions from woodfuel harvest and use in the developing world.

Social processes, challenges and opportunities for forest bioenergy harvesting. Edwards, P. (Swedish University of
Agricultural Sciences, Sweden; peter.edwards@slu.se), Lacey, J. (CSIRO, Australia; Justine.Lacey@ csiro.au).

The nexus of increasing forested area in Europe and the demand for renewable and/or bioenergy presents opportunities and
challenges in the social realm that are often overlooked in the quest for woody biomass. In Sweden, in particular, the environ-
mental and economic challenges and opportunities have been and continue to be explored, especially with respect to whole stump
removal. However, what social opportunities and challenges are present? There are opportunities to improve the viability of rural
communities, however there are challenges too. One of the most substantial challenges is whether communities are willing to
grant the practice of whole stump removal (and the use of other technologies for bioenergy harvesting) a social licence to operate
(SLO). SLO reflects the approval communities provide to the development of forest resources and the potential reluctance to
grant an SLO can stem from numerous reasons, e.g. landscape values or recreation. In drawing on empirical insights from
Sweden, based on theoretical work from Australia, this paper presents a discussion on whether or how these social challenges and
opportunities can be brought to the attention of policy-makers, and be reconciled within the social realm alongside environmental
and economic challenges and opportunities of bioenergy production.

Feedstock production practices and challenges in Sweden. Egnell, G. (Swedish University of Agricultural Sciences, Sweden;
Gustaf.Egnell @slu.se).

Here current feedstock production practices in Sweden are presented together with future challenges in order to procure more
biomass for a growing market in an economically feasible way with low environmental impacts. When residues from the forest
industry were fully used logging residues, conventionally left in the forest, has become an important source for a growing
combined heat and power sector based on biomass. Initially focus was on branches and tops together with damaged wood.
Beyond that assortment, small diameter trees and stumps offer a substantial contribution — but with economic constraints.
Typically the procurement systems used are based on slightly modified systems for conventional round wood harvest. Large
technical steps require systems developed for full tree harvest. The market for that kind of technology is however still to small to
attract investors. Other future developments include silvicultural systems focusing on valuable biomass production rather than
valuable volume production.

Life-cycle assessment LCA of biomass fuels — state and perspectives. Heinimann, H. (ETH Zurich, Switzerland;
hans.heinimann @env.ethz.ch).

Biomass fuel supply has been of high priority as one path to future energy systems to be based on renewable resources. Current
research has been mainly addressing the problem of designing and improving systems that are operationally efficient and
economically competitive compared to non-biomass-based systems, such as wind, or photovoltaic. Environmental performance, as
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proposed by the ISO 14000 standards, has become an additional operational performance metric along with economic efficiency.
However, there are only few studies that addressed this issue. The contribution aims (1) to critically review the state-of-the-art
methodology of performing life-cycle-assessment LCA studies in biomass supply systems, (2) to review environmental perfor-
mance results for biomass energy supply systems of available studies, and (3) to identify the future challenges of LCA studies in
forest operations.

Environmental impacts and site sustainability of biomass-for-bioenergy harvest operations. Page-Dumroese, D. (U.S. Forest
Service, USA; ddumroese@fs.fed.us), Jurgensen, M. (Michigan Technological University, USA; mfjurgen @mtu.edu).

Forest biomass thinning operations used to promote forest health, reduce wildfire risk, or for energy production can be accom-
plished with few negative impacts on long-term soil quality and have the potential to increase soil quality if biochar is added
back to the soil. For example, many forest stands in the western U.S. are in need of restoration for a variety of attributes because
of fire suppression or lack of harvesting activities. Increased interest in harvesting both large and small trees to fuel biomass
energy plants or to use woody feed stock for in-wood energy processing could cause severe impacts on soil quality through
changes in physical, chemical, or biological properties. However, efforts to maintain soil function and sequester carbon in the soil
profile can be successful by following several best management practices: 1) Thinning operations should use forest slash in traffic
lanes to minimize machine trafficking impacts, 2) Develop site-specific risk rating systems to identify soil conditions that might
be altered, 3) Re-use existing traffic lanes, 4) Leave woody residue, branches, twigs, stumps, and needles on low-fertility sites to
reduce excess nutrient removals, and 5) emerging technologies for biomass-to-energy production create biochar which can
enhance carbon sequestration, soil water holding capacity, build soil organic matter, reduce nutrient leaching, and enhance
nutrient cycling.

SP-15 Historical responses of research to global forestry issues
Organizer: Jeffery Burley (University of Oxford, UK)

Research responses to major forestry and forest products challenges over the past quarter century. Burley, J.
(Past-President, IUFRO, United Kingdom; jeff-burley@plants.ox.ac.uk), Lee, D.K. (Past-President, IUFRO, Seoul National
University, Republic of Korea; leedk@snu.ac.kr), Salleh, M.N. (Past-President, IUFRO, Malaysia; sallehmohd.nor@ gmail.com),
Seppild, R. (Past-President, IUFRO, Finland; ristojseppala@ gmail.com).

Four IUFRO Past-Presidents reviewed responses by the research sector to the challenges described in the presentation by
Gregersen, Blaser and El-Lakany; these challenges included enhanced production of forest goods, social benefits and environmen-
tal services through sustainable management of trees and forests. Globally the growth, processing and demand for forest products,
especially from plantations, moved from boreal and temperate countries to tropical and emerging economies. Changes in the
forest sector included globalization, governance reform, multisectoral relations, diversified products, and the demand for greater
social and environmental focus. These encouraged parallel changes in research towards interdisciplinary cooperation and the
sharing of new technologies especially information and communication. Responses have comprised two groups — (1) Provision of
timely proactive and reactive research and (2) Impact on international and national policy processes. Through its Divisional
organization IUFRO scientists organized many conferences and published thousands of papers. [IUFRO also established projects
expanding support for developing countries and creating a highly visible presence in the Collaborative Partnership on Forests.

It also broadened contacts with non-governmental organizations and sought to enhance the role of the private sector. However,

a major continuing issue is transferring research results to policy processes to ensure capture of the value of research.

Historical responses of research to global forestry challenges, 1996-2000: into the third millennium. Burley, J.
(Past-President, IUFRO, United Kingdom; jeff-burley@plants.ox.ac.uk).

The period required modification of forest research for the needs and technologies of the 21st century. Key elements included:-
inter-disciplinary approaches to problem-solving; availability of information technologies for dissemination of research results;
need to present results in formats that policy-makers, media and general public could understand. [UFRO responded by:- creating
Task Forces; increasing inter-disciplinary meetings and projects; participating in inter-Agency policy processes; publishing books
on major subjects. Relatively new subjects included:- social forestry; climate change; land degradation; biodiversity evaluation;
new wood and non-wood products and processes; ecological services; sustainability criteria; private sector. These required new
professional specialities yet support for research declined and several organizations terminated their membership. Forestry often
became subsumed within non-traditional university and government departments unfamiliar with the coherence of the forestry
profession. IUFRO strengthened its Special Programme for Developing Countries and the Global Forest Information Service. It
recognized good research through awards and nominated scientists for other organizations, e.g. Marcus Wallenberg Prize. These
activities were pursued under my successors; they will require the skills of future Presidents and members if we are to ensure the
sustainability of forest benefits.

Global forest challenges over the past quarter century. Gregersen, H. (University of Minnesota, USA; hans @walk-about.net),
Blaser, J. (Bern University of Applied Sciences, Switzerland; juergen.blaser@bfh.ch), El-Lakany, H. (University of British
Columbia, Canada; lakany@mail.ubc.ca).

The purpose of this paper is to identify the main global forest challenges — issues and opportunities — that society and researchers
needed to address over the past quarter century. We used a nested approach. Thus, within the over-arching challenge of meeting
the growing need for forest goods and ecosystem services in a more efficient, effective and sustainable manner, we identified
three strategic challenges that needed to be faced: (1) reduce loss of existing natural forests, (2) create new, productive planted
forests, including in the process of restoring degraded lands, and (3) improve the efficiency and effectiveness of management,
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processing and utilization of both natural and planted forests and trees outside forests. Within each of these, we identified a
number of operational challenges. These operational challenges arise and evolve within the context of the main trends taking
place in the forest-based sector over the past quarter century. These relate inter alia to globalization, relocation of forest industry
activity, forest governance reform, growing importance of inter-sectoral relations, rapidly advancing developments in ICT, which
relate closely to the expanding knowledge of the links between forests, climate change, biodiversity, watershed protection, forest
products development and livelihoods of forest dwellers. Finally implications for the future are briefly reviewed.

Historical responses of research to global forestry challenges, 2006-2010: continuity and strengthening. Lee, D.K.
(Past-President, IUFRO, Seoul National University, Republic of Korea; leedk@snu.ac.kr).

All Past-Presidents of IUFRO were challenged by different forestry issues especially in meeting the over-arching demands for
forest goods and services. During the period 2006-2010, deep concern was given to the lack of expertise in forestry, particularly
in developing countries. The same also applies to institutional support and development in forestry which had not progressed in
pace with other fields. Meanwhile, strong advocacy for capacity building from collaborative research projects was emphasized.
Since research is the primary activity of member institutions, strengthening research groups in IUFRO was mainly undertaken.
A network of information exchange among scientists around the world was also enhanced through conferences, symposia and
workshops. IUFRO played active roles in UNFCCC and UNCBD but not in UNCCD despite the fact that land degradation is
closely linked to the loss or degradation of forests. There has been a lot of talk about biotechnology and nanotechnology on
cellular levels. Moreover plantations with fast-growing species including Eucalyptus and Acacia have spread widely in Africa,
Asia and Latin America, and there use of traditional knowledge, i.e. medicinal herbs, for improving people’s health has not been
given much attention. These are some of the challenges that brought changes to improve research globally.

Historical responses of research to global forestry challenges, 1991-1995: forestry research from a tropical perspective.
Salleh, M.N. (Past-President, IUFRO, Malaysia; sallehmohd.nor@gmail.com),

Tropical rainforests exhibit high levels of biodiversity with half of all the living animal and plant species on the planet. Tropical
rainforests have been called the “world’s largest pharmacy”. Unfortunately, tropical rainforests are highly threatened ecosystems.
As the first IUFRO President from outside Europe and America, I considered one of the foremost concerns to be the low level of
forestry research in developing countries. The lack of political support, funding and qualified human resources were barriers to
effective research. Thus, with support from the Food and Agriculture Organization (FAO) of the United Nations and several
bilateral donor agencies, IUFRO formed the Special Programme for Developing Countries (SPDC) to address these. The SPDC
developed various programmes in developing countries, especially in Africa and Latin America. In Asia, the Asia Pacific
Association of Forest Research Institutes (APAFRI) was formed with support from the FAO Regional Office in Bangkok. APAFRI
is still active headquartered permanently in the grounds of the Forest Research Institute of Malaysia. In the period, with [IUFRO
support, the Consultative Group on International Agriculture Research (CGIAR) established the Centre for International Forestry
Research (CIFOR) in Indonesia.

Historical responses of research to global forestry challenges, 2001-2005: contributions to international and national policy
processes. Seppild, R. (Past-President, IUFRO, Finland; ristojseppala@ gmail.com).

It became evident that the most serious problem in forest-related research is not lack or quality of research but rather how to
transfer existing scientific knowledge to decision makers and other clients so that it can be incorporated into forest policy and
practice. Consequently, during the first years of this millennium IUFRO took several steps to improve the global science-policy
interface. A milestone was reached in 2003 when IUFRO became the only NGO member of the Collaborative Partnership on
Forests (CPF). Based on this membership, IUFRO contributed actively to the United Nations Forum on Forests (UNFF) and other
international policy processes by bringing scientific aspects to discussions and resolutions. IUFRO was the driving force behind
establishing CPF’s Global Forest Expert Panels (GFEP) to support decision-making by providing independent scientific assess-
ments. So far, the Union has led and coordinated three successful assessments. IUFRO had earlier initiated the Global Forest
Information Service (GFIS), an Internet gateway to forest information resources, and has been coordinating this service on behalf
of CPF since 2004. GFEP, GFIS and some other global activities of IUFRO represent a breakthrough in spreading forest-related
scientific knowledge. They have also efficiently enhanced communication within the scientific community across disciplines.

SP-16 Triumphs, tribulations and transitions - the graduate research experience
from the Student IUFRO Award winners

Organizers: Shirong Liu (Chinese Academy of Forestry, China) & Lisa Hansen (IFSA/University of
British Columbia, Canada)

IUFRO Outstanding Doctoral Research Awards (ODRA)

Dynamics and Restoration of Pilgerodendron uviferum forests on Chiloé Island, North Patagonia, Chile. Bannister, J.R
(University of Freiburg, Germany & Instituto Forestal (INFOR), Chile; jbannister @infor.cl).

Southern bog forests dominated by the conifer Pilgerodendron uviferum in Northern Patagonia are a typical case of ecosystems
with low resilience to fire disturbance. Using a multi-scaled approach, this doctoral thesis focussed on the following questions:

a) whether P. uviferum forests can persist in the absence of large-scale disturbances; b) to what extent natural regeneration from
seeds of remnant P. uviferum trees may facilitate recolonization of disturbed forests? and ¢) how important microsite conditions
are for successful restoration planting of P. uviferum forests? The results show that P. uviferum is a stress-tolerant conifer that can
regenerate and grow under conditions of low light and low fertility. In disturbed forests, natural regeneration from dispersed seeds
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of remnant trees can effectively facilitate forest restoration. However, at the landscape scale, after high-severity fires, there are
vast areas without seed trees of the species. Based on these results, a mixed passive-active restoration approach, relying on
scattered seed trees complemented through low-density planting, can be recommended as a low-cost, effective and efficient option
to restore these disturbed forests. The approach used here may be adopted for other ecosystems with low resilience and high
degradation, where restoration is likely to be extremely expensive and the outcome uncertain.

A forest simulation tool for assessing impacts of management strategies and climate changes on Eucalyptus wood
production in Portugal. Barreiro, S. (Technical University of Lisbon, Portugal; smb@isa.utl.pt).

In a context of uncertainty in global markets redefining national policies for the forest sector became a need. SIMPLOT, a
large-scale regional scenario simulator, was developed to allow evaluating the impacts of wood demand on wood production and
the subsequent supply of the Portuguese pulp and paper industries. This simulator, mainly driven by wood demand (for pulp) and
secondary driven by biomass demand (for energy), uses forest inventory information combined with forest growth models to
project the long-term development of eucalyptus forests. Projections are made under assumptions of future wood and biomass
demands, fire occurrence, land use changes and management. A methodology for integrating process-based models at regional
level into SIMPLOT was developed to allow simulating the effects of climate changes. Its output runs provide several forest
characteristics and a wide set of sustainability indicators. Because SIMPLOT was developed to assist and support in decision
making processes, its projections were evaluated proving the tools’ for making reliable large-scale projections for standing volume
and forest area by age classes (with the exception of the area of uneven-aged forests). The results obtained led this tool to be
chosen for a national study about the Portuguese forest sector.

Fungal diseases of eucalypts in P.R. China. Chen, S.F. (University of Pretoria, South Africa & Chinese Academy of Forestry,
China; shuaifei.chen@ gmail.com).

The eucalypt industry in PR. China is expanding significantly, but information on the species identity, origin and impact of fungal
pathogens in the country remains very limited. The aims of this dissertation were to identify common fungal pathogens from
eucalypt plantations and nurseries in South China, to test and evaluate the pathogenicity of the fungal pathogens on commercial
eucalypt hybrids/clones, and to understand the biology of selected important eucalypt pathogen populations and their structure.
The causal agents of common eucalypt diseases were characterized using morphology and DNA sequence data. Seventeen species
of eucalypt pathogens in eight genera were identified, including nine new species which were described and named. The pathoge-
nicity of the identified fungi on the most popular Chinese commercial eucalypt hybrids/clones was tested. Species in two genera
of Cryphonectriaceae, Chrysoporthe and Celoporthe, and species in the Botryosphaeriaceae, Calonectria spp. and T. zuluensis,
were identified as pathogens to eucalypts in South China. In addition, the population diversity and structure of Teratosphaeria
zuluensis was investigated using microsatellite markers, with results results showing that 7. zuluensis had a very high genetic
diversity in P.R. China, and presented of sexual recombination, indicating 7. zuluensis need to be monitored carefully in the
region.

Abatement cost of wood-based electricity and ethanol at production and consumption levels. Dwivedi, P. (University of
Georgia, USA; puneetd@uga.edu).

Woody feedstocks will play a critical role in meeting the demand for biomass-based energy products in the United States. An
integrated model was developed using comparable system boundaries and common set of assumptions to ascertain unit cost and
greenhouse gas (GHG) intensity of electricity and ethanol derived from slash pine (Pinus elliottii) at the production and consump-
tion levels by considering existing automobile technologies. Relative GHG abatement cost was also calculated with respect to
comparable energy products derived from fossilized fuels. Production cost of electricity derived using wood chips was cheaper by
about 2 ¢ MJ! over electricity derived from wood pellets. Production cost of ethanol without any income from cogenerated
electricity was costlier by about 1 ¢ MJ™' over ethanol with income from cogenerated electricity. Production cost of electricity
derived from wood chips was cheaper by about 1 ¢ MJ™! over ethanol with income from cogenerated electricity. However, cost of
using ethanol as a fuel in a flex-fuel vehicle was at least higher by 6 ¢ km™ than a comparable electric vehicle. A carbon tax of
at least $ 10 Mg CO,e™! and $ 30 Mg CO,e™' is needed to promote wood-based electricity and ethanol production in the United
States, respectively.

Temporal and spatial modeling of root reinforcement in montane and subalpine forests. Mao, Z. (National Research Institute
of Science and Technology for Environment and Agriculture (IRSTEA), France; maozhun04@ 126.com).

It is widely recognized that vegetation can mechanically stabilize artificial and natural slopes against shallow landslides due to
plant roots, which reinforce soil on a slope by providing an additional cohesion. My PhD thesis aimed to characterize, quantify
and model the spatial and temporal patterns in root dynamics and their impact on the estimation of root reinforcement. Tree root
distribution, growth and mortality were measured using monoliths and rhizotrons installed at two altitudes in naturally regenerated
mixed forests in the French Alps. I found that (i) in highly heterogeneous montane and subalpine forest ecosystems, root quantity
influenced the reinforcement more than root mechanical properties; (ii) root reinforcement could be spatially and seasonally
heterogeneous according to altitude, type of vegetation patch, soil depth and month; (iii) root growth could be active even during
the coldest months, maintaining the protective role; (iv) the finest roots, i.e. those of <1 mm in diameter, which are considered
the most important for nutrient and carbon cycling, contributed little to mechanical reinforcement of the soil. My PhD thesis
highlights the importance of taking into account the three-dimensional spatial and temporal patterns of tree roots in future
ecological engineering models of slope stability when managing mountain forests against shallow landslides.

On the modeling of carbon sequestration in fast growing tree plantations established over former pasture lands.

Pérez-Cruzado, C. (Georg-August-Universidat Gottingen, Germany; cperez@gwdg.de), Merino, A., Rodriguez-Soalleiro, R.
(University of Santiago de Compostela; agustin.merino@usc.es; roque.rodriguez@usc.es).
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In spite the trend observed in the tropics, forest area increased in the northern hemisphere in the last decades. This trend was
favored in Europe by the implementation of the EU Common Agricultural Policy, which supposed large area of pasture land
transformed to forest plantation. Even though it is widely agreed that afforestation of arable land supposes an increase in C
stocks, the effect of pastures afforestation is still not clear because the large C content and stability in pasture soils. The objective
of this research is to model the C evolution in pastures afforested with fast-growing tree species by considering: i) all compart-
ments where C can be stored, ii) tree, stand and landscape estimation levels, and iii) empirical and mechanistic models. The
results showed that afforestation affected soil organic matter stability, and drives a decreasing pattern in soil C after afforestation
which can be corrected with a proper stand management. Sampling design for biomass equations was seen to be a key factor for
C monitoring. Bioenergy use and products had a large effect on mitigation. The developed models will allow to simulate different
management schemes and to optimize the management when C sequestration is a major goal.

The role of analysis and deliberation in changing community preferences for strategies and indicators of sustainable forest
management. Rodriguez-Pifieros, S. (Universidad Autonoma de Chihuahua, México; sandra_osu@yahoo.com).

The objectives of the study were to incorporate stakeholders’ perceptions of forest management into the management plans; and
to investigate changes in preferences for indicators of SFM, while a forest management plan is discussed in a participatory
process of analysis and deliberation (A&D). Q-methodology provided the basis for understanding subjective perspectives; and
indicators of SFM were summarized in a survey to capture the difference in preferences. A community of 200 families in the
State of Puebla, Mexico provided the venue for this research. The study revealed that A&D serves as a mechanism to incorporate
values and preferences during planning; A&D assures that the final outcome, as reflected by the adoption of a forest management
plan, meets people’s preferences, includes their values, and ensures that the indicators for SFM are fully understood and
embraced. Forest owners have a holistic view of the forest, which is associated with the condition of the forest and cultural,
spiritual, and traditional values. How indicators are perceived and implemented rest on the understanding of forestry concepts and
the goals of management associated to the benefits obtain from the forest. If the goals of management meet people’s values and
needs, SFM goals are more likely to be pursued.

Personal networks and private forestry: exploring extension’s role in landowner education. Sagor, E. (University of
Minnesota Extension, USA; esagor@umn.edu).

Despite public investments to educate and assist landowners, enrollment remains low. I investigated the role of personal networks
in the flow of information and adoption of sustainable forest management behavior. Based on a written survey, 90% of 1767
owners of Minnesota forest land have received forestry information from at least one source, including 65% from a peer and 53%
from a professional forester. Personal forestry information network size ranged from O to 14 with a mean of 2.92. Landowner
network results confirm the important role of public sector foresters, but also suggest opportunities for increased use of peer
learning techniques to engage landowners as learners. A related study investigated the ways that Extension Forestry programs
leverage peer networks for education. The managers of 39 forestry-related peer learning programs train volunteers and use

other peer learning techniques. Relative to state-level Extension forestry programs, peer learning programs target smaller, often
underserved, landowner groups. Although program outputs and demands for service are increasing, many program managers face
reduced budgets and are turning to new technologies and techniques to maintain or grow their programs. The results of these
studies present both opportunities and challenges for the future of the nation’s Extension forestry programs.

A study of the physical and mechanical properties of rubberwood lumber processed by high temperature treatment.
Sik, H.-S. (Forest Research Institute Malaysia; sik@frim.gov.my).

This study was initiated in direct response to calls by the European Union (EU) Directive, for certain wood treatment chemicals,
particularly borates, to be assigned to the “Repro-toxic Category” under the Dangerous Substance Directive 67/548. The aim of
this study was to develop a method of accelerated drying-cum-high temperature treatment for rubberwood processing. The first
stage of drying assessment was a simulation process study using a laboratory experimental dryer. The second stage of drying
assessment was conducted using a commercial size prototype high temperature drying (HTD) system developed at Forest
Research Institute Malaysia. This technology offers a unique solution to counter concerns on chemical treatment, particularly in
the rubberwood furniture industry. It eliminates the application of standard Bethell treatment process which impregnates borates
into the rubberwood prior to conventional drying. The operation of HTD technology involves only a single-step procedure and the
process cycle time is reduced from 2 weeks to less than 2 days. The quality of HTD processed lumber is generally enhanced,
with improved dimensional stability over lumber processed by conventional methods. Patents were granted for HTD technology
from the United States in March and Malaysia in October 2013 (Patent No. US8397400B2 and MY 149935). Patents were also
filed in six other countries of interest.

IUFRO Student Awards for Excellence in Forest Sciences (ISA)

Effects of heat-treatment on the mechanical properties of loblolly pine, sweetgum, and red oak. Adewopo, J.B. (University
of Florida, USA; adewopo@ufl.edu), Patterson D.W. (University of Arkansas-Monticello, USA; pattersond@uamont.edu).

Heat-treatment has been assessed as an eco-friendly means to reduce wood’s dimensional instability and biodeterioration under
varying ambient conditions. However, irreversible losses in mechanical properties have been reported to occur when wood is
subjected to elevated temperatures. In this study, we assessed the effect of heat-treatment on strength properties (flexural
strengths, compression strengths, shear strength, and hardness) of loblolly pine (Pinus taeda), sweetgum (Liquidambar styraci-
flua), and water oak (Quercus nigra). A total of ~270 wood samples were prepared for each strength test, and heat-treated at

3 temperature levels (93, 149, 204°C) and three durations (2, 5, and 8 h). Samples were placed in a conditioning chamber for
1-4 months, depending on sample dimension, and subsequently subjected to different standard testing procedures. Results showed
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that the strength properties for the three species were optimally preserved, or mostly improved in specimens treated at 149°C for
8 hours. However, heat-treatment at peak level (204°C, 8 h) had most deleterious effect on the shear strength which reduced by
42% in pine, 72% in sweetgum, and 55% in oak, compared to kiln-dried control samples. Despite the decline of modulus of
rupture in pine (~39% reduction) at peak treatment levels, improvements in modulus of elasticity (8% increase) and compression
parallel to grain (25% increase) in sweetgum and oak, respectively, suggests potential opportunity for enhancing wood strength by
optimizing heat-treatment conditions. These research findings are important for improved product development that may further
encourage the usage of heat-treated wood for structural applications.

Assessment of nitrogen fertilization on growth, yield and carbon storage in above-ground biomass of a managed Douglas
fir forest stand in the Pacific Northwest and application in sub-Saharan Africa. Daramola, T.M. (University of British
Columbia Okanagan, Canada; t.daramola@yahoo.com).

This study investigated growth yield and carbon sequestration of a nitrogen fertilized Douglas fir forest stand in the Pacific
Northwest and explored the potentials of replicating such treatment and management practice for restoration of degraded lands in
the sub-Saharan Africa. The study utilized three fertilized thinned plots and three unfertilized thinned plots and compared their
growth yield and carbon stock from 1987 to 2011. The result shows substantial amount of higher growth yield and carbon stocks
on individual fertilized plots than unfertilized plots, but there was drastic decline in the growth rates after the end of fertilization
period. The outcome leaves two parallel questions that demand further studies in the future on factors most responsible for the
drastic decline in growth rates of the fertilized plots and the edaphic elements that stimulates growth rates of unfertilized plots.
In addition, further studies are required to help register the contribution of the changes in biomass after fertilization. Overall,
application of nitrogen fertilizer remain most viable option to restore soil nutrients for tree growths in the sub-Saharan region.
The findings demonstrates that fertilization response correlate to various soil properties and worth the extra financial costs towards
the restoration efforts in the sub-Saharan Africa.

Water erosion vulnerability of upland watersheds under different forest covers in the Chittagong Hill Tracts, Bangladesh.
Hossain, M.M. (University of Freiburg, Germany; mohitulh@yahoo.com), Haque, S.M.S. (University of Chittagong, Bangladesh;
sms_haque @yahoo.com), Olarieta, J.R. (Universitat de Lleida, Spain; jramon.olarieta@macs.udl.cat), Hossain, M.N. (University
of Chittagong, Bangladesh; noorhossain28@ gmail.com).

Water erosion is the most serious environmental problem in hilly watersheds of Bangladesh, and is a major concern for forestry
and agricultural productivity. It is therefore necessary to identify land use practices that will control this problem in order to
establish sustainable watershed management strategies. In this connection, the study was carried out in 21 different sites in the
Chittagong Hill Tracts by conducting direct field assessments of soil loss under various land uses using erosion pins and pedestals
measurement during the period 2009-2010. The results showed that average soil loss was highest (64 t ha 'yr!) in deeply-tilled
agricultural slopes, followed by Tectona grandis plantations (47 t ha”'yr), while the lowest soil losses (13 t ha'yr) were
recorded in bamboo plantations. Among the other forest plantations studied, soil loss rates were comparatively smaller under
mixed-plantations (17 t ha'yr") and Gmelina arborea plantations (30 t ha'yr"). Land use was the most significant factor
explaining these erosion rates compared to slope and soil characteristics. This study can be useful to identify areas with high
erosion risk and to develop adequate soil conservation measures in the hilly watershed of the Chittagong Hill Tracts.

Swidden cultivation among two Chepang communities in the central hill districts of Nepal: local perceptions and factors
influencing change. Mukul, S.A (University of Queensland, Australia; s.mukul@uq.edu.au), Byg, A. (James Hutton Institute;
anja.byg @ hutton.ac.uk), Herbohn, J. (University of Queensland, Australia; j.herbohn @uq.edu.au).

Swidden or shifting cultivation is one of the prominent land-use practices, and often criticized for their perceived negative impact
on environment. On contrary, nowadays it has widely been recognized amid scientists that, swidden is not as detrimental as
believed. Nepal, being situated in the Himalayas and highly vulnerable to climate change has been experiencing rapid land-use
changes in recent years due to changing policy, local developments and growing concern on environmental issues. Swidden —
locally known as bhasme — has been a common land-use practice in the mountains of Nepal. Despite decades of policy disputes,
ignorance and misunderstanding on that age-old system, swidden is still the mainstay of livelihoods of many people. We per-
formed an exploratory study amongst the rural Chepang farmers who lives traditionally on swiddening in two central hill districts
of Nepal, to investigates the changes so far been taken place in the area, local understanding and perceptions on swidden. We
found that, although swidden practice is declining rapidly and been replaced by cash crop based sedentary agriculture, the role of
swidden in food security is still crucial. The main reasons why farmers practice swidden were: lack of secure tenure, poverty,
unemployment, cultural identity, absence of alternative land-use options etc. A more equitable land-use options, tenure security,
and access to government support could enhance swidden farmers to shift towards more environment friendly land-uses.

Skidding and chipping systems for the utilization of forest biomass. Yoshida, M. (University of Tokyo,
yoshida@fr.a.u-tokyo.ac.jp).

To establish stable biomass chip supply chain, the effect of capital cost on chipping cost reduction was analysed. The productivity
and price of introduced chippers currently were not synchronized in Japan, but the investigated small mobile chipper encouraged
efficient chip supply chain establishment because of its low capital cost. The reduction of capital cost of chippers will keep chip
production efficient especially in small scale forestry because it does not require vast amounts of forest material to realize lower
cost. Thus, it is deemed easy for small scale forestry to implement a cheap chipper while the produced chip amount can be
arranged by mobilizing and changing the number of chippers in a specific region.

Winch skidding productivity was investigated by time study as a basic whole tree harvesting system to primarily gather chip
materials. The harvested volume was the most effective factors influencing productivity, and the method of attaching plural trees
one-by-one within a cycle was effective to reduce fuel consumption. The reason for this result was that the wire tension while
skidding was kept lower compared to the conventional winching method extracting trees all together at once.
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The perception of decision-makers to climate change adaptation in urban and peri-urban forests of Belgrade.

Ivana Zivojinovié, L. (European Forest Institute, Austria; ivana.zivojinovic @boku.ac.at).

Climate change has become a main driver of an environmental change. Its negative effects of are reflected on urban and
peri-urban forest (UPF) resources, which at the same time have an important role in combating climate change at local level,
both through adaptation and mitigation measures. Existing literature demonstrate that understanding climate change mitigation
measures is much better compared to adaptation. Therefore, this master thesis is aiming to analyse the current integration of
climate change adaptation issues in UPF policies and management plans in Belgrade (Serbia). By analysing policy and manage-
ment documents, conducting in-depth interviews and a Q-methodology questionnaire, this study reveals current state-of-the-art in
this respect. Analysis of UPF-related documents has shown very weak integration of climate change issues. It can be noted that a
comprehensive and systematic approach to this challenge does not exist. Awareness of managers is present to a certain extent, but
it is influenced by many assumptions and uncertainties, which are the result of poor knowledge, lack of data on the local impact,
and lack of communication between various actors. Therefore, institutional and human capacities are one of the most important
factors that should be developed and strengthened in order to better adapt urban and peri-urban forests to climate change.

SP-17 Forests, water, and people

Organizers: Shirong Liu (Chinese Academy of Forestry); Ge Sun (U.S. Forest Service) & Tony Simons
(World Agroforestry Centre, Kenya)

Forest watershed management policies and practices meeting increasing multiple needs in a changing world.
Bren, L. (University of Melbourne, Australia; Ibren@ncable.net.au), Nettles, J. (Weyerhaeuser Company, USA;
Jjami.nettles @weyerhaeuser.com).

For managers of watersheds carrying stable, mature forest, the forest may be a double-edged sword. On the one hand the
watershed provides a sustained, heavily buffered flow of quality water. On the other, a range of natural perturbations may impact
on the forest beyond its natural limits of resilience at scales ranging from small to landscape. This may lead to changes in the
watershed yield, efficiency, and conservation value. Externally-sourced perturbations include fire, wind-throw, and insect attack.
For conservation forests, forest age and climate change may become potent agents of change. Management options involving
cutting, particularly of older trees, may be stridently resisted by the public. The interplay of these factors is presented using case
studies from around the world. It is assumed that a major policy aim is to maintain the outflow of forest watersheds as “stable”
or, for newly acquired areas, to move towards “stability.” This can be achieved by manipulating stands (planting, thinning,
cutting) to achieve desired levels of resilience and/or watershed outflow. Implications of this for watershed policy are explored;
in particular whether managers should continually manipulate the forest to move towards a truly stable state or have long periods
of quasi-stability punctuated by irregular but statistically predictable episodic disasters.

Forest and water relations under a changing environment: worldwide evidences at multiple spatial scales. Liu, S.
(Chinese Academy of Forestry, China; liusr@caf.ac.cn), Wei, X. (University of British Columbia, Canada; adam.wei@ubc.ca).

Forest and water interactions have long been recognized as one of the most important ecosystem processes and play a vital role
in biogeochemical and hydrological cycles. Thus, understanding the forest and water relations is essential for managing forest
ecosystems to sustain water supply and aquatic ecological functions. However, their complex and non-linear nature over multiple
spatial and temporal scales under a changing environment often produce inconsistent results. Increasing of world-wide evidences
from paired watersheds studies has greatly improved our knowledge of forest and water relations at small watersheds, but there
has been little information at large heterogeneous landscapes and watersheds because of limited research at this scale and the
challenges in scaling up and spatial extrapolation. At larger watersheds, forest and water relations are difficult to study due to
complicated interactions among climate, land uses and watershed properties. There is a clear need to explore new approaches

to assess forests and water relations at large watersheds or landscapes. This talk will provide a summary on what we have
learned on the forests and water relations over different spatial scales, and identify research priorities to further advance our
understanding.

From forests to the faucets: water supply functions of forests under global change. Sun, G., Caldwell, P., McNulty, S.
(U.S. Forest Service, USA; gesun@ncsu.edu; pvcaldwe@ncsu.edu; steve_mcnulty@ncsu.edu).

The world’s remaining natural forests are generally found in headwater watersheds, often characterized as hilly terrains on high
elevations, receiving relatively higher precipitation but lower evaporative energy than the surrounding areas, thus these forests are
naturally important sources for water supply providing disproportionately more water for human and downstream ecosystems.
Both unmanaged and managed forests provide the best water quality among other landuses. Forests do consume large amount of
water to realize the ecosystem functions (e.g., carbon and nutrient cycling) and services such as stormflow mitigation, climate
moderation, and carbon sequestration. Global climate change, energy development, air pollution, urbanization and landuse change,
and increased water demand all threaten forests’ water supply service functions by affecting the basic forest hydrologic cycles at
multiple scales. This paper reviews our current understanding about the interactive relations among global change, forests, and
water service functions. The paper discusses potential tradeoffs between water supply and biological carbon sequestration, water
quantity and quality, and ecological restoration and water supply in developing mitigation and adaption strategies and measures in
confronting a warming climate and water-stressed environment.
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SP-18 Stemming invasions of forest insects and pathogens: research supporting
pathway risk management and phytosanitary policy

Organizers: Andrew Liebhold (U.S. Forest Service) & Eckehard Brockerhoff (Scion, New Zealand)

Pathway level analysis of trade policy for reducing invasive species risk. Leung, B. (McGill University, Canada;
brian.leung2 @mcgill.ca), Springborn, M. (University of California, Davis, USA; mspringborn@ucdavis.edu),
Turner, J. (AgResearch, New Zealand; James.Turner@agresearch.co.nz), Brockerhoff, E. (Scion, New Zealand;
eckehard.brockerhoff@scionresearch.com).

Invasive species policies are often directed at pathways of introduction, yet few analyses have examined risk at the pathway level.
We synthesize the best available economic and ecological information surrounding an international phytosanitary pathway level
policy (ISPM 15). We highlight temporal factors for calculation of net benefits, emphasizing that while we cannot stop invasions,
even delaying new arrivals results in substantial economic benefits. We show that even though policy implementation is costly and
yields only moderate protection, it can yield >$11 billion in cumulative net benefits by 2050, averting as many pests as currently
exists in the USA. However, this projection has high uncertainty, given available data, and we discuss the relative magnitude of
effect of different sources of uncertainty and identify the most crucial data needs.

Forest insect invasion pathways in Europe. Roques, A. (French National Institute for Agricultural Research (INRA), France;
alain.roques @orleans.inra.fr).

A total of 385 alien insect species established on woody plants in Europe since 1800. Along with globalization, the rate of arrival
of new species exponentially increased from 1.8 /yr during the first half of the 20th century to 6.2/yr during 2000-2012. The
mean annual number of new alien insects establishing on broadleaved has increased more rapidly than on conifers, on which it
appeared to decrease during the last period. This trend mirrors the rapid increase in the import of live plants for planting. At
present, the trade of ornamentals, including bonsais, constitutes the major pathway of invasion by forest insects whereas timber
trade and wood packaging contributes less. A comparison between interceptions and establishments of aliens during 1995-2010
revealed only six common species out of the 117 newly established ones. More variation was found across insect genera or
families in interceptions than in establishments, which is presumably due to the focus of inspections on a small number of known
pests, and on particular consignments. Once arrived in a EU country, the release of custom barriers allows a number of species
to quickly expand through human- mediated pathways and/or natural corridors but also as stowaways. Several examples will be
detailed.

Global forest pathogen invasion pathways. Santini, A. (Institute of Plant Protection, Italy; a.santini@ipp.cnr.it).

Human-driven species expansion has increased tremendously in the last century, as a consequence of the unprecedented growth of
international travel and trade, resulting in huge disturbance to ecosystems and severe socio-economic impact. In plants, emerging
infectious diseases (EIDs) are linked to biological invasions. More than half of the world plant EIDs in the last few decades have
resulted from the arrival of previously unrecognized pathogens. Many studies confirm that the main pathway of entrance of
pathogens was the trade of living plants. In particular, the trade of ornamental woody plants plays a role of primary concern.
These observations should serve to focus attention on the risk inherent in the trade of ornamental plants for planting in soil,
which also constitutes the main pathway of introduction of pests. This pathway is particularly insidious as invasive harmful
organisms are not easily detectable in soil, and they are, in addition, almost unknown and neglected in their native ranges.

Several unexpected pathways are becoming of increasing importance. Eradication seems to be impossible, and so prevention by
early detection of new introductions seems the only reliable measure, although it is difficult in the face of global mobility.
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TECHNICAL SESSIONS

Theme A: Forests for People

A-01 Forests and human wellbeing: Life satisfaction and behavioral approaches

Organizers: Shashi Kant (University of Toronto, Canada), Sen Wang (NRC-Canadian Forest Service),
Martin Hostettler (Cycad Inc., Switzerland) & Peter Deegen (Technische Universitadt Dresden,
Germany)

Farmers’ woodlots management and sustainable livelihood development: a case study in southern Sri Lanka. De Zoysa, M.
(University of Ruhuna, Sri Lanka, Sri Lanka; mangalaxyz@yahoo.com), Inoue, M. (University of Tokyo, Japan, Japan,
mkinoue @fr.a.u-tokyo.ac.jp), Kalansuriya, N. (University of Ruhuna, Sri Lanka, Sri Lanka; kalansuriya@agri.ruh.ac.lk).

Participatory forestry approaches are popular due to their rural development efforts improving livelihood opportunities. Sustain-
able livelihoods enhance rural capabilities and assets by not undermining the natural resource base. The paper based on field
study analyzed the contribution of the farmers” woodlots program in Nidahas Gama on livelihood development in terms of human
capital, natural capital, physical capital, financial capital, social capital, and governance. The program has developed human
capital through skills development and training of the participants while natural capital through land development of farmers
woodlots; and improvement of agricultural and other lands, and homegardens. Increased household facilities, alternative sources
of energy for cooking, and improvement of infrastructure are identified as physical capital as well as increased household income;
and popularize banking transactions are identified as financial capital developed by the program. Main strategies used for social
capital development are the development of groups and networks; trust and solidarity development; promotion of collective action
and cooperation; development of social cohesion and inclusion; empowerment of participants; and information and communica-
tion improvement. The program addresses governance through popular participation, promotion of equity, and the creation

of information flow. The program, incorporated with rural development strategies, has made very important contributions to
livelihood development.

How farmers adapt to co-management of land as sustainable development platform — a study of community forestry
programs in the Philippines. Jarzebski, M., Yamamoto, H. (University of Tokyo, Japan; marcin.jarzebski@yahoo.com;
yama@k.u-tokyo.ac.jp).

Community level resilience building is very important for sustainability up-scaling to the regional or national level. Advocating
the role of community resilience, which support farmers in adapting to resource co-management and help to adopt system of
social forestry as a sustainable development platform, becomes critical in globalized times. Social capital, which encompasses not
only social networks but also attachments to the forest, spirituality and beliefs, traditional knowledge, and subjective well-being,
could be an alternative component of sustainable forestry, complementing natural and economic capital, when local resources are
limiting the local socio-ecological system. The research consists of four case studies Community Based Forest Management
(CBFM) in the Philippines: two areas with different indigenous people groups and two with non-indigenous people. Qualitative
and quantitative data on community and government gathered between years 2011 and 2014, supported by satellite analysis,
revealed actual situation and community resilience drivers within CBFM projects, 15 years after these projects started. Enhancing
the resilience of people who practice traditional methods could drive long-term sustainable development, as these people are more
concerned with nature and livelihood subsistence. However, other groups of non-indigenous people find forest resources attractive,
and favor them despite a modern life style expansion.

Job habitat — an index of the socio-economic potential of forest stands. Soucy, M. (Université de Moncton, Canada;
michel.soucy@umoncton.ca).

Forests provide many benefits to society such as employment. However, those benefits are also dependent on highly variable
factors such as technology, markets and regulations. Thus, we cannot rely on the current level of benefits to infer on the state of
the forest or that of its sustainability. In that context, an index of the socio-economic potential of forest stands inspired by the
concept of wildlife habitat is proposed to isolate the capacity of the forest to support benefits from the actual level of benefits
observed. A case study over 3.3 million hectares was performed to test the feasibility of the approach and to identify the main
challenges. Employment factors for different sectors (silviculture, logging, different wood products manufacturing sectors, maple
sap production) were developed and related to stand characteristics. The resulting model made it possible to spatially represent
the employment potential that every stand could theoretically support in its current state. The index allows us to monitor the
amplitude and location of changes in potential with time, technology, markets and regulations. The spatial nature of the index also
allows us to identify areas of conflicting potential and provides a powerful tool for communicating the effects of policy changes.

Impact of health care provisions on the contribution of medicinal plants to health and livelihoods in the Peruvian Amazon.
Toda, M., Masuda, M. (University of Tsukuba, Japan; miki@elstyle.jp; masuda.misa.gm@u.tsukuba.ac.jp).

The purpose of this research is to evaluate the impact of health care provisions on the contribution of medicinal plants to the
health and livelihoods of people living in the Peruvian Amazon. While the role of medicinal plants as complementary primary
health care and supplementary income sources are highly expected in developing countries, possible facilitators and hindrances to
the expected role have rarely been studied. A household survey based on a structured and semi-structured questionnaire as well as
interviews with key persons in health care facilities in the area of the survey was used to gather data. The survey was conducted
in an indigenous community and will also be conducted in a mestizo village in the central part of Peruvian Amazon. Besides
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socio-economic background, use and knowledge of medicinal plants as well as use and perception of the health care system are
asked in the survey. The resulting data was qualitatively and quantitatively analyzed. Comparing the households between different
socio-cultural backgrounds, the conditions to facilitate and hinder the expectations of the role of medicinal plants in a tropical
rain forest will be identified and its socio-economic dynamism will be discussed.

Evidence for health benefits of urban green motivates a “green” public health indicator — results from a systematic review
and GIS-analyses. van den Bosch, M. (Swedish University of Agricultural Sciences, Sweden; Matilda.Van.Den.Bosch@slu.se).

Past research has demonstrated varied health effects of forests and other natural environments. In times of urbanisation urban
forests, woodlands, and parks are particularly important, in order to prevent many lifestyle related disorders. A systematic review
was made to investigate and assess the evidence for different health effects from urban parks. The included papers demonstrated a
high evidence grade for urban parks as promoters of physical activity and moderate evidence for the capacity to reduce obesity.
The results provide arguments for establishing public health indicators based on urban citizens’ access to green spaces. This was
tested by combining GIS-data with population data at census level for a mid-sized Swedish city. The GIS-analysis demonstrated
that 82% of the population lives within 300 m from a green urban area. By using publically available data from open sources,
such as Urban Atlas, standardised comparisons between different cities can be performed. This could, for example, be used to
investigate whether regional variances in public health may be related to varied access to urban green spaces. Such urban green
space indicators may be used by authorities, planners, and decision makers in order to improve public health and promote urban
green establishments.

Forest incomes in the vicinity of a restoration concession — a case study from Harapan Rainforest, Indonesia.
Widianingsih, N. (University of Copenhagen, Denmark; nayu@foi.ku.dk), David, W. (Universitas Bakrie, Indonesia;
wahyudi.david@bakrie.ac.id).

It is estimated that only 2-3% of the original Sumatran Lowland Rainforest remain and since 2010, 20% of the remaining areas
are under restoration concession called Harapan Rainforest. Unfortunately, Landsat images indicate that, in total, the Harapan
concession holder is struggling to minimize land encroachment by a mostly immigrant community that reaches 19 214 ha within
the last 7 years. They are interested in removing wood and converting forested areas into plantation cash crops (rubber and palm
oil). Little deforestation occurs in the areas where non-timber forest products (NTFPs) are collected by local and indigenous
communities. This study will examine the importance of selected NTFPs on various levels of degraded forest area to indigenous,
local, and immigrant’s livelihoods. It looks at the actual production levels and their economic contribution to forest households’
income in total. The results from the socioeconomic survey will be combined with spatial distribution information on forest
degradation levels to establish zoned restoration priority areas that could accommodate the restoration purpose and communities’
needs. Quantitative data will be collected with Poverty and Environment Network (PEN) prototype questionnaires between
October 2013-October 2014. Group and key informant interviews were conducted in January and September 2013.

A-02 Forests and human health: The role of research towards evidence-based
practice

Organizers: Takahide Kagawa (Forestry and Forest Products Research Institute, Japan) &
Liisa Tyrvéinen (Finnish Forest Research Institute, Finland)

Physiological effects of wooden odors on humans: evidence from laboratory experiments. Hishiyama, Y. (Forestry and Forest
Products Research Institute, Japan; yukot@ffpri.affrc.go.jp), Miyazaki, Y. (Chiba University, Japan; ymiyazaki@faculty.chiba-u.
Jjp), Kagawa, T. (Forestry and Forest Products Research Institute, Japan; kagawa@ffpri.affrc.go.jp).

This research aims to elucidate the effects of wooden odors on human physiology by conducting laboratory experiments. The
physiological measurements we use are cerebral hemodynamics to assess activity in the prefrontal area, blood pressure, and pulse
rate. We also use heart rate and heart rate variability as indicators of autonomic nervous activity. Each experiment was conducted
in a room with controlled settings, with 10 to 20 participants. Examples of the results include: (i) the smell of Japanese cedar
wood chips significantly decreased systolic blood pressure and cerebral activity in adults, (ii) the smell of a-pinene and limonene
(odorous components of conifer trees) significantly decreased systolic blood pressure in adults, and (iii) the smell of a-pinene
significantly decreased infants’ heart rate. These results suggest that the odor of wood chips of certain species or wooden extracts
have physiological soothing effects. We consider that a physiological approach, as presented in this paper, will be invaluable for
elucidating the relationship between forests and human well-being, and implementing evidence-based practice.

The spread of forest therapy in Japan. Kagawa, T. (Forestry and Forest Products Research Institute, Japan;

kagawa @ffpri.affrc.go.jp).

In recent years, people living in urban settings have been exposed to heavy techno stresses on a daily basis, hence the increasing
attention focused on the role of the forest environment to promote human health and well-being. This is because humans have
adapted to the forest environment over millions of years, and are still not familiar with the current urban environment. In Japan,
there are currently 53 forest therapy bases and trails. Since we introduced the certification system in 2005, forest therapy has been
widely used in municipalities nationwide. Recent field studies have provided many scientific benchmarks for the physiological
effect of forest bathing, including sympathetic and parasympathetic nerve activity by heart rate variability (HRV), blood pressure,
pulse rate, adrenaline and noradrenaline and salivary cortisol concentration, natural killer (NK) cell activity and the number of
NK cells. Moreover, the present study showed how the forest environment is effective in terms of cardiovascular and metabolic
parameters. In addition, forest bathing also reduces oxidative stress and boosts antioxidant capacity. Conversely, when comparing
the therapeutic effect of natural environments, the forest relaxation effect exceeds that of farm land and sea coast.
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A study on the healing effect of Korean forestry. Lee, J., Park, S., Jeong, M., Yoo, R., Kim, J. (Korea Forest Research
Institute, Republic of Korea; jeong86 @forest.go.kr; sjpark@forest.go.kr; miaejeong630@ gmail.com; cham0505@forest.go.kr;
Jjikim@forest.go.kr).

In recent Korean society, the number of healing industries, which connect the Lifestyles of Health and Sustainability (LOHAS)
with well-being, is rapidly increasing and the major activities in forests have also been changed to the walking on the forest roads
or the real healing through forests, sublating those activities like simple climbing for achievement purpose. In order to respond

to the people’s demand for forests, the Korea Forest Service is attempting the scientific approach to real healing, namely, the
psychological and physiological healing effects of forests. The research on the healing effect of forests started in earnest in 2007
and it is still continuing in 2013. In this study, the scientific results of seven years on the healing effects of forests will be
analyzed and forest healing in Korea will be introduced. The forest healing in Korea imitated the forest therapy of Japan at the
early stage of its research, but currently, Korea’s own direction of forest healing has been established and the relevant research is
being conducted based on continuous evidence.

Forests for wood production and human wellbeing — what are the trade-offs in long-term forest management planning?
Nordstrom, 1., Lundell, Y., Stoltz, J., Skdrbick, E., van den Bosch, M., Grahn, P., Dolling, A. (Swedish University of Agricultural
Sciences, Sweden; eva-maria.nordstrom@slu.se; Ylva.Lundell@slu.se; jonst309@ gmail.com; Erik.Skarback@slu.se;
Matilda.Van.Den.Bosch@slu.se; Patrik.Grahn@slu.se; Ann.Dolling @slu.se).

Social values of forests are increasingly recognized as important objectives in forest management planning. For instance, forests
contribute to human health and wellbeing by providing a suitable environment for recreation and rehabilitation. However, it
remains a challenge to define and measure these values in terms of forest variables and to incorporate them into forest planning.
The objective of this study is to quantify rehabilitation forest characteristics and analyze trade-offs between wood production and
rehabilitation forests. The study builds on previous studies of preferences for different forest types among participants in a stress
rehabilitation program. For three forest estates in northern, middle and southern Sweden, correlation analysis indicated that the
five most important stand-level variables were age, stems/ha, height, diameter and standing volume. Threshold values were set for
these variables as well as spatial criteria to define rehabilitation forest. The Heureka decision support system was used to analyze
the relation between maintaining different shares of rehabilitation forest and the loss in net present value (NPV) for forestry over
a 100 year period. Preliminary results show that 15-25% can be maintained as rehabilitation forest without considerable decrease
in NPV. Age and spatial restrictions seems to be important limiting factors.

The Nature, Health & Design Lab — research on nature qualities. Stigsdotter, U., Refshauge, A (University of Copenhagen,
Denmark; uks@life.ku.dk; adre@ign.ku.dk).

An increasing amount of research suggests that nature is a resource to human health. Studies indicate health benefits at cellular,
individual, and population level, and that natural environments have positive impacts in three main ways by encouraging physical
activity and social contact, and by providing psychological and physiological restoration. Evidence further suggests that there may
be synergies between the three. There is sufficient evidence to support the assertion that natural environments promote health and
can act as supportive environments for therapies. This is often stated in Danish health and nature policies. But how can research
results be used in practice? Our hypothesis is that everything marked green on a city map cannot promote health or serve as a
setting for therapies per se. More knowledge concerning nature qualities and evidence-based health design is needed. Therefore
the University of Copenhagen has established the Nature, Health & Design Laboratory that consists of two settings; the Health
Forest (health promotion), and the Healing Forest Garden Nacadia (treatment of stress). Different nature characteristics’ impact
on health is being tested using both physiological tests and psychological, validated assessments. In a randomized clinical trial
the effect of nature-based therapy in Nacadia and the impact of nature experiences are being studied. Preliminary results will

be presented.

The influence of urban nature environments on stress relief — a field experiment. Tyrviinen, L., Ojala, A. (Finnish Forest
Research Institute, Finland; liisa.tyrvainen@metla.fi; ann.ojala@metla.fi), Korpela, K. (University of Tampere, Finland;
kalevi.korpela@uta.fi), Lanki, T. (National Institute for Health and Welfare, Finland; timo.lanki @thl.fi).

More evidence and systematic research is needed on the psychological and physiological health effects of urban nature areas.
This presentation is about the psychological and physiological stress reducing effects of different urban green areas based on an
experimental study. We chose three different experimental sites within Helsinki city, the capital of Finland. The study sites were
a constructed urban park, large urban woodland and the city centre of Helsinki. We used several psychological and physiological
measures for measuring stress relief such as the Restorative Outcome Scale and Perceived Restorativeness Scale physiological
measures including salivary cortisol concentration, blood pressure and heart rate variability. The experiment consisted of a
15-minutes viewing session which was followed by a 30-minute walking session on a given course. The final sample consisted
of 77 healthy, non-smoking participants between 30-61 years of age. The data were analysed in SPSS, using repeated-measure
ANOVA. Our results showed that there was a clear difference between the city centre and urban nature areas. The participants felt
more restored after visiting green areas, compared to the city centre. The differences between the urban green areas were smaller.
However, the urban woodland had somewhat more restorative qualities than urban park.

Long-term monitoring of health effects of urban forests in Hangzhou, China. Ye, B. (Chinese Academy of Forestry, China;
yb70@caf.ac.cn), Zhang, T. (Forestry Bureau of Guangan City, China, China; zhangyanli_ginyu@ 163.com), Zhang, Z.
(Beijing Forestry University, China; zzyl100083@ 163.com), He, Q. (Hangzhou Forestry Academy, China; hegqijiang @2 1cn.com).

Various researchers have shown that urban forests can help to improve the health of urban residents. However, it is still very
difficult to quantify the magnitude of the health benefits and use the information to guide the planting and maintenance of urban
forests. In this study, a long-term monitoring approach was developed to track the dynamic of the health benefit of urban forests.
Seven environmental variables that are closely associated with urban forests were selected as measurable indexes of health effects
that urban forests can produce. Their spatial-temporal variations in a sub-tropical city in China were monitored by using six
automated monitoring platforms. In this report, the rationale of the monitoring protocol, set-up of the platform, and the initial
results are reported. Some recommendations on enhancing the health effects of the urban forest are suggested.
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Posters

A study of Japanese attitudes toward coniferous forests and pollen allergy. Kawase, M. (Kyoto University, Japan;
kawase.mari.75x@st.kyoto-u.ac.jp).

In Japan, the forestry policy during the 1960s was to cut down broadleaf trees and plant coniferous trees in order to produce
construction wood. Now, approximately 40% of Japanese forest is plantation forest. However, reduced harvesting has resulted in
these plantations producing much pollen. Allergy to Japanese cedar (Cryptomeria japonica) and Japanese cypress (Chamaecyparis
obtusa) pollen is a serious health problem in Japan. The first case of Japanese cedar pollen allergy was recognized in 1964. Now,
it is thought that 10~30% of people in Japan have pollen allergies. This study investigated Japanese people’s attitudes toward
plantation forests and their opinions regarding the pollen allergy problem. Understanding their attitudes and opinions is important
for developing forest management strategies. The study administered a questionnaire about the pollen allergy problem in three
cities. The people surveyed were of the opinion that several factors cause pollen allergy: pollen, which is the main factor, and

air pollution, caused by smoke and gases. Opinions about the pollen allergy problem differ between those with and without
pollen allergy.

Green spaces at the work place and allergic sensitization of office workers in the city and forest. Lee, J., Park, S., Jeong,
M., Yoo, R., Kim, J. (Korea Forest Research Institute, Republic of Korea; jeong86@forest.go.kr, sjpark@forest.go.kr;
miaejeong630@ gmail.com; cham0505 @forest.go.kr; jjkim@forest.go.kr).

The prevalence of asthma, allergic rhinitis and atopic dermatitis has increased in recent decades globally. Previous studies
suggested that environmental factors may influence the development of allergic diseases, but the relationship between environmen-
tal factors and allergic diseases remains unclear. Green spaces are also known as one of the factors that can affect allergic
diseases. It has been suggested that green spaces could improve both perceived and objective physical, mental health and
well-being. It is associated with increased physical activity, decreased stress level and improved people’s life quality. Although
we spent at least 40 hours per week in the work place, there is little evidence on the impact of green space on office workers.
The objective of our study is to identify an impact between green spaces at the work place and worker’s allergic sensitization.
For this study, a modified International Study of Asthma and Allergies in Childhood (ISAAC) was used to survey two different
work places in Korea in September and October, 2013. We performed a questionnaire survey and skin prick test with 29 common
allergens. To analyze, we measured work place indoor and outdoor air quality and individual factors like smoking patterns and
medical history.

Analyzing the willingness for cooperation between forest and health experts in improving people’s health in Germany.
Meyer, K. (University of Gottingen, Germany; katharina.meyer@forst.uni-goettingen.de).

As a result of sedentary lifestyles and continuously growing stressors, the number of people suffering from civilization diseases
has increased, particularly in developed countries. Concerning forest visits, experiences and their health benefits, especially with
respect to the reduction of stress, Germany has hardly conducted any explicit projects. The objective of this study is to gain
information about forest and health experts’ willingness to cooperate in order to analyze the effect of forest exposures and
people’s health improvement in Germany. The methodology approach will be built on guideline-based interviews with experts
representing both sectors. At first, foresters and forest supervisors on one side and general practitioners and psychologists on the
other will be asked for their judgments concerning the importance of forest exposures for people’s health. Furthermore they will
be asked to estimate the willingness for cooperation of their respective sector in general. Respondents will also be asked what
kind of cooperation between the forest and medicine sectors are imaginable, to what extent, and what kind of barriers have to be
overcome to realize them. Data will be collected and analyzed during the first quarter of 2014. The results will help to establish a
frame for potential cooperation projects in prospective research.

A cost-benefit framework for urban green areas in the case of intensifying urban development. Rekola, M. (University of
Helsinki, Finland; mika.rekola@ helsinki.fi).

Intensifying urban and suburban development is a target in several cities around Europe. The benefits of intensified development
include, among others, housing services and reduced travel costs. Costs are related to losses in urban green areas: their potential
for recreation and thus reducing health benefits. The paper proposes a cost-benefit framework for urban green areas in the case of
intensifying urban development. The Health Economic Assessment Tool (HEAT) model by the World Health Organization (WHO)
can be used to measure the benefits of walking and bicycling. The model is used to inform cost-benefit analysis in planning cases
for a new piece of cycling or walking infrastructure. The model is based on research on the relationship between physical activity
and health and economic estimates of value of statistical life. First, the population incurred is estimated and relative risks of those
doing recreation frequently are compared to those doing infrequently. The time of intervention, rate of return and the statistical
value of life are then used as parameters. Other benefits of urban areas are taken into account as well. For instance, aesthetic
values can be estimated using hedonic pricing. The comprehensive cost-benefit framework is needed to properly account different
benefits and avoid double-accounting.

The effects of forest therapy utilizing regional abandoned forests in Japan. Uehara, 1. (Tokyo University of Agriculture,
Japan; bigrock1964 @ hotmail.com).

Many studies have reported that forests can promote human health. Forest amenities might have the effects of preventing illness,
all while providing a relaxing place, a rehabilitative environment, a care & treatment place for disabilities, a peaceful counseling
space, and so forth. By experiencing forest activities over a longer period of time, clients with mental, psychological, and
physical disabilities may improve their conditions. On the other hand, a lack of appropriate forest management has resulted in
what is called “abandoned forests”, and has remarkably increased in Japan. This study introduces cases of forest activities,
“Forest Therapy (Shinrin Ryoho)”, utilizing a regional abandoned forest in Japan. The clients were people with mental retardation,
developmental disabilities, mental illness, cognitive impairment (dementia), and others. After experiencing the forest therapy
activities, not only did client’s physical & mental conditions improve, but the forest’s environmental conditions also improved.
These findings suggest that “Forest Therapy” can benefit both humans and forests.
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The perception of internet users regarding to human health benefits provided by urban green areas. Viezzer, J., Biondi
Batista, D. (Federal University of Parand, Brazil; jeviezzer@yahoo.com.br; dbiondi@ufpr.br).

Urban green areas provide ecological, aesthetic and social benefits, and, among them, benefits regarding human health. Urban
green areas provide emotional and spiritual fulfillment, promote a faster recovery of hospital patients, and help reduce the stress
levels of the population. The aim of this study was to evaluate the perception of internet users regarding human health benefits
provided by urban green areas. Thereby, a survey was designed and published online on Google Docs and released through social
networks. 180 responses were gathered. The internet users utilize urban green areas from once a month to once a week (70%),
and practice rest and leisure (73%), physical activities (49%), socializing and meeting (46%), and contact with nature (44%).
The majority replied that some kind of health benefit was provided by the use of urban green areas (51%). Of these, 58%
mentioned benefits to physical health, since urban green areas provide physical activity exercising, fitness, weight loss and
recovery of respiratory diseases, and 46% mentioned benefits to mental health, since urban green areas provide relaxation,
well-being, leisure and emotional comfort. Even though the majority of internet users notice the benefits provided by urban green
areas, many responded that they have not obtained any benefits. This suggests that internet users do not realize the influence of
the mentioned activities on human health.

Sovereignty of Indonesian biodiversity conservation and health through development of ‘“Kampung Konservasi”’. Zuhud, E.
(Bogor Agricultural University (IPB), Indonesia; ervizal_amzu@yahoo.com), Hikmat, A. (Department of Forest Resources
Conservation and Ecotourism, Indonesia; ahikmat62@yahoo.com), Damayanti, E., Metananda, A. (Bogor Agricultural University
(IPB), Indonesia; el lyn.d4mayanti@ gmail.com; arya_arismaya@yahoo.co.id).

Indonesian tropical natural forest is very important to support human health, especially as the sources of material and services
for livelihood sovereignty and human health. The tropical forest consisting of various types of forest ecosystem from mountain
to the shore is the source of more than 2 000 species of medicinal plants that make human and livestock healthy. Deforestation
is still a threat for the loss of biodiversity in Indonesia. Indonesia has a big chance to actively participate in developing a healthy
body and mind of world society, through development of “Sovereignty of Indonesian Biodiversity Conservation and Health”.
“PANCASILA” is the unification tool for our nation and the world’s peace. There are three stimuli as prerequisites for
conservation, namely “voluntary stimulus”, “natural stimulus” and “benefit/use stimulus” and the implementation of values in
the community such as fair, civilized, and sovereign values. This paper reveals the research results of several kampongs of local
communities in Indonesia. The efforts to develop biodiversity conservation kampong in each ecosystem of kampong village
throughout Indonesia today and in the future must be maintained as the prerequisite for the nation’s sovereignty to face
globalization.

A-03 The value and challenges of integrating food and medicinal forest products
into forest management

Organizers: James Chamberlain (U.S. Forest Service), Carsten Smith-Hall (University of Copenhagen,
Denmark) & Tytti Sarjala (Finnish Forest Research Institute, Finland)

Potentials of Raphia hookeri wine in livelihood sustenance among rural and urban populations in Nigera. Aiyeloja, A.,
Oladele, A. (University of Port Harcourt, Nigeria; aiyeloja@yahoo.com; adekunle.oladele @uniport.edu.ng).

Raphia wine is an important forest product with cultural significance besides its use as medicine and food in southern Nigeria.
This work attempts to evaluate the profitability of Raphia wine production and marketing in Sapele Local Government Area. Four
communities (Sapele, Ogiede, Okuoke and Elume) were randomly selected for data collection via questionnaires among producers
and marketers. A total of 50 producers and 34 marketers were randomly selected for interview. Data were analyzed using
descriptive statistics, profitability analysis, multiple regression and rate of returns on investment (RORI). Total weekly profit was
highest in Okuoke (Producers — N90,000, Marketers — N70,000) and least in Sapele (Producers 50,000, Marketers — N45,000).
Multiple regression showed that location was significant (0.000, p < 0.05) on profit margins. RORI were Elume (66.7%), Okuoke
(50.0%), Ogiede (42.9%) and Sapele (25%). Both males (58.8%) and females (41.2%) invest in Raphia wine marketing, while
males (100.0%) dominate production. Results show that Raphia wine has potential to generate household income, enhance food
security and improve life quality of rural and semi-urban communities. Improved marketing channels, storage facilities and credit
facilities via cooperative groups were recommended for producers and marketers by concerned agencies.

Quantitative approach of Sterculia setigera Del. (Sterculiaceae) ethnobatanical uses among rural communities
in Togo (West Africa). Atakpama, W., Batawila, K. (University of Lomé, Togo; wouyoatakpama@ gmail.com;
batawilakomlan @yahoo.com), Gnamkoulamba, A. (National Institute of Agricultural Education (INFA) of Tové, Togo;
atamag @yahoo.fr), Akpagana, K. (University of Lomé, Togo; koffi2100@ gmail.com).

The relationship between human beings, their culture, and their environment has high importance in the frame of sustainable
management of natural resources. This study aimed to assess the local uses of Sterculia setigera within rural communities in
Togo. The methodology followed during this study was based on inquiries. Fifteen ethnic groups were involved. The interethnic
convergence was assessed by using four use indices: reported use, plant part value, specific reported use, and intraspecific use
value. The mean reported uses showed significant difference between geographic zones, ethnic groups, age, and occupations; but
no significant difference between genders was found. Pharmacopeia (67.00%), followed by magico-mystic (15.23%), and food
(10.43%) were the main quoted uses. The most used organ is the bark. Decoction was mentioned as the most used method of
preparation. Considering the socio-economic and cultural importance of this species, it is important to promote its integration in
agroforestry systems.
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Management criteria for non-wood forest products of vegetable origin of importance in the sociocultural context.
Barrizonte, A.N. (Instituto de Investigaciones Agroforestales (INAF), Cuba; adolfo@forestales.co.cu), Figueras, Y.B. (Universidad
de Pinar del Rio, Cuba; betancourt@af.upr.edu.cu).

Categories and uses of non-wood forest products (NWFP) of vegetable origin used in the “Regla Ocha” cult are defined. This
definition is based on a diagnosis of the current situation and a characterization of the community of Unién de Reyes, Matanzas,
Cuba, of African descent, with its cult and consumption practices regarding NWFPs obtained from semi-deciduous forests
growing on chalky soil in the named territory. Interviews, direct observation and documentary research confirm the use of

14 categories of NWFPs in the cult, obtained from 453 plant species of the country, distributed over 114 botanical families and
361 genera. In the studied forest, species, categories and uses that are most widely distributed in numbers are identified, and

the economic value of these NWFPs in the territory is evaluated. Anthropic disturbances caused by the free collection of these
products and their incidence in degrading wooded areas are described. The results obtained allowed to evaluate the importance
of NWFPs in the sociocultural context and the formulation of management criteria for NWFPs of vegetable origin used in the
context of the “Regla Ocha” cult.

Recovery of boldo (Peumus boldus), specie of high value in the field of the NWFP through intensive management.
Benedetti, S., Gonzilez, M. Hormazabal, M., Salinas, A. (Instituto Forestal de Chile, Chile; sbenedet@infor.cl, mgonzale @infor.
cl; mhormazabal @infor.cl; asalinas @infor.cl).

The value of boldo (Peumus boldus Mol.), an endemic species from Chile, is given by its leaves, which were tradtionally used
from the pre-Columbian era for digestive and medicinal purposes. The leaves have many active components present in them, with
the alkaloid “boldine” being the most known. Export of the leaves begun in the beginning of the twentieth century, with exponen-
tial growth in Latin American, American and European markets. However, its commercial utilization has impacted the structure,
distribution and surface of boldo, with its consequent degradation. With the objective of ensuring their sustainability, the species
was evaluated during five years three intensities of harvest: 35, 65 and 100% removal of basal area. The experimental design
corresponds to a systematic design with three replications and plots of 1000 m?. The analysis was carried out using a longitudinal
analysis using statistical linear mixed models. This analysis allows for the identification of the average effect of the treatment
(intervention), the effect of time, and the interaction time per treatment. The results show a high recovery of the individuals at a
higher intensity of management, greater increases in height, neck diameter and diameter at breast height, biomass, the amount of
regrowth and better recovery of the individuals.

Ethnobotany of palms (Arecacea) in communities of Bajo Calima, Colombia. Bocanegra-Gonzalez, K., Mendez, FF.
(Universidad del Tolima, Colombia; kellynda7_7 @ hotmail.com; fmendez @ut.edu.co).

Palms are the main source of non-wood forest products (NWFP), and in Colombia there is a great diversity and they are widely
distributed. This study was carried out in three human settlements of Bajo Calima. Inhabitants were interviewed about the
traditions and uses of the Arecaceae family, a photographic register was prepared showing the products and the processes of
their preparation; a plot of 1ha was established in a secondary forest adjacent to the three communities. The palms were counted
and measured; the simplified importance value index was calculated and compared to uses, demands and supply of the species.
312 individuals of 13 species were registered. 80% is used for food, the rest for construction, crafts and medicines. On average,
each species is used for food to an extent of 35%. 70% of the NWFP are commercialized; the remaining 30% are for domestic
use. The market is small and local. Finally, the study recommends establishing management activities that make it possible to
guarantee the existence of the species which deliver an economic income and, thus, contribute to the livelihood of the community
and fulfill an important ecological function in the ecosystem.

Co-managing Appalachian hardwood forests for timber and non-timber products. Chamberlain, J. (U.S. Forest Service, USA;
Jjchamberlain@fs.fed.us).

The forestry profession is supported by over 100 years of science-based knowledge on managing and growing trees, but it has
very little information on managing herbaceous species. This presentation focuses on the ecological impact and implications

of harvesting non-timber forest products on the forest ecology. It concentrates on three native herbaceous species: Panax
quinequifolius (American ginseng), Actaea racemosa (black cohosh) and Allium tricoccum (ramps). The presentation examines
the relationship of ginseng harvest to forest stand conditions to provide a means to focus conservation efforts for this medicinal
forest product. Results of long-term studies of black cohosh are presented that illustrate the level of harvest that is unsustainable,
as well as the relationship between forest canopy cover and plant growth. Changes in ramp populations, documented through
long-term studies of sites that experience significant harvesting events are presented. The relationship between tree canopy
development and the development of ramps is analyzed to illustrate the timing of harvest to ensure optimal biomass production.
These examples set the stage for a discussion on the need to expand forest management to include the herbaceous plants in the
understory.

Traditional knowledge of mushroom production in a changing world — case of Noto-Temari and dried shiitake-
mushroom in Oku-noto Area, Japan. Kohsaka, R., Kohsaka, R. (Kanazawa University, Japan; kohsaka@ hotmail.com;
tomiyoshi@staff.kanazawa-u.ac.jp), Hashimoto, S. (Kyoto University, Japan; hash@kais.kyoto-u.ac.jp), Saito, O. (United Nations
University-Institute for Sustainability and Peace, Japan, saito@unu.edu).

This paper reviews the existing literature on mushroom production and outlines the challenges that local communities and farmers
face at the micro-level. We further propose possible measures for these challenges. First, this article reviews official statistic
documents related to mushroom production in Japan. It elucidates the differences in production systems between the raw
shiitake-mushroom and the dried shiitake-mushrooms. Secondly, we analyze the cause of increasing numbers of newcomers in
mushroom production by focusing on an example of Noto-Temari, a newly-established raw shiitake-mushroom, in Ishikawa
Prefecture, Oku-Noto area based on the field survey conducted. Lastly, we widen the scope to the nationwide crisis of the
shortage of shiitake-mushroom logs due to the Fukushima nuclear plant incident. Based on these reviews and analysis, we
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explore the possibility of regenerating Satoyama forests by utilizing or “selling” experiences of mushroom production for tourists
or urban residents.

Biological properties of a non wood forest product (Pistacia lentiscus fixed oil) growing in Tunisia. Mezni, F. (National
Research Institute of Rural Engineering, Water and Forests (INRGREF), Tunisia; faten-mez@ hotmail.com), Miled, K. (Pasteur
Institute of Tunisia, Tunisia; miledkhaled @yahoo.fr), Khouja, M. (INRGREF, Tunisia; khouja.medlarbi@iresa.agrinet.tn),
Berdeaux, O. (National Institute for Agricultural Research (INRA), France; olivier.berdeaux@dijon.inra.fr), Maaroufi, A.
(Pasteur Institute of Tunisia, Tunisia; abderrazak.maaroufi@pasteur.rns.tn), Khaldi, A. INRGREF, Tunisia; khalditn@yahoo.fr).

Pistacia lentiscus L. is a species known, in some Tunisian forest areas, by its fruit oil extracted by rural women. This oil is
locally used for culinary purposes and in traditional medicine for stomach and pulmonary diseases and for wound healing. This
natural product has an important role in generating household income in the poor forest zones. As the case with a lot of neglected
non-wood forest products (NWFP), Pistacia lentiscus fixed oil is poorly studied and it needs more valorization. Hence, we
conducted investigations to valorize this oil through the study of its biochemical and biological properties. The biochemical
characterization of Pistacia lentiscus fixed oil showed that it contains an important amount of unsaturated fatty acids, tocopherols
and carotenoids. It has also a high antioxidant activity that reflects it richness in antioxidants. The antimicrobial and wound
healing activities and cytotoxicity of this oil were tested. The oil showed fungicidal and antimicrobial effects, especially against
dermatophytes strains, a cytotoxicity against BHK21 cells, and an important wound healing effect. These findings are consistent
with its traditional uses. Such a study highlights the nutritional and pharmaceutical value of this NWFP. This valorization
enhances the possibility of the forest species conservation.

Impact of bark and foliage harvesting on fruit production of the multipurpose tree species, Afzelia africana in Burkina
Faso. Nacoulma, B. (University of Ouagadougou, Burkina Faso; nblandine @ gmail.com), Lykke, A. (Aarhus University, Denmark;
aml@dmu.dk), Sinsin, B. (University of Abomey-Calavi, Benin; bsinsin@ gmail.com), Thiombiano, A. (University of Ouagadou-
gou, Burkina Faso,; adjima_thiombiano@yahoo.fr).

In sub-Saharan Africa, the need to meet daily livelihood has resulted in uncontrolled exploitation of bark and leaves of tree
species for medicinal uses and livestock feeding. However, overharvesting of bark and foliage of valuable trees species is
compromising the fruit production of the species and threatening their reproduction. This study evaluates the impact of debarking
and pruning on the fruit production performance of Afzelia africana in Burkina Faso. We compared fruits and seeds borne at
different harvest intensities on the base of field investigation data. Data of fruit yields were randomly collected from 91 trees
with a history of very severe, severe, weak and no-harvest intensities. Our results revealed that severe pruned trees as well as a
weak debarked trees bore 50% to 70% lower and heavier fruits, and seeds than none-harvested trees. No significant difference
was detected between non-pruned and weak-pruned trees. Trees in very severe pruning conditions do not produce fruits. The
debarking effect is size-specific, whereas the pruning effect is not. Weak-debarked trees with small diameter bore seven times
lower fruits yield than non-debarked trees. Overall, bark, severe and very-severe foliage pruning is negatively affecting Afzelia
africana fruit production and should be completely prohibited. Only weak pruning should be allowed.

Non-wood forest products in a context of sustainable forest management: case studies in Ukraine, Russia and Sweden.
Nataliya, S., Elbakidze, M., Angelstam, P. (Swedish University of Agricultural Sciences, Sweden; Natalie.Stryamets @slu.se;
marine.elbakidze @slu.se; per.angelstam @slu.se).

The role of non-wood forest products (NWFPs) for local livelihoods in forested regions differs in time and space. During recent
decades, NWFPs have attracted considerable interest as an important component of sustainable forest management. The aim of
this study was to analyse the use and the governance of NWFPs in different governance context and economic conditions. Three
case studies in three countries (Ukraine, Sweden and Russia) have been chosen. These case studies are characterized by a long
history of forest resource use and free accesses to NWFPs collection, and represent different governance systems. 150 qualitative
interviews with local stakeholders, forest managers and local governmental authorities were done. Data collected included:

(1) management rules for NWFPs collection; (2) stakeholders’ rights regarding use of NWFPs; (3) stakeholders’ opportunities to
influence the forest management; (3) traditional and current practices of NWFPs use. Results showed that NWFPs use was still
active and important in three countries. We discussed different approaches to include stakeholders and their perspectives in natural
resource planning and management towards sustainable forest management.

The economic consumptive value of forests: evidence from the wet and dry forest zones of Ghana. Obiri, B.D. (Forestry
Research Institute of Ghana, Ghana; bdobiri@yahoo.com), Treue, T. (University of Copenhagen, Denmark; ttr@ifro.ku.dk),
Obeng, E. (University of Missouri, USA; amadanso@yahoo.co.uk), Marfo, E., Cobbinah, J., Nutakor, E., Damnyag, L. (Forestry
Research Institute of Ghana, Ghana; emarfo@csir-forig.org.gh; jcobbinah@csir-forig.org.gh; enutakor@csir-forig.org.gh;
ldamnyag @csir-forig.org.gh).

The magnitude of forests’ contribution to rural household food and health security is hardly quantified in Ghana. Consequently,
forest based interventions are skewed towards commercial timber production even on small holdings. This paper estimates the
economic significance of the food/nutritive (including medicinal) values of forests to households on the fringes of wet and dry
forests in Ghana. Data gathered from quarterly questionnaire surveys of 600 rural households over one year was analyzed
descriptively and quantitatively. Results indicate that households rely on forest resources mainly for subsistence and exploit these
resources throughout the year. Households in the middle income class exploit forest resources more than those in the lower and
upper classes. 49% and 52% of household forest collections in the Wet and Dry Forest Zones respectively comprise game, snails,
mushroom, fruits, nuts, vegetables, root tubers and medicines with a value of $7,500 and $8,000 representing 47% and 24% of
estimated household annual forest income in the Wet and Dry Forest Zones respectively. The paper concludes that the dietary
and medicinal values of forests to rural household welfare cannot be undervalued. Pro-poor forest based interventions need to be
targeted at multiple products that satisfy households’ cash, nutrition and health needs.
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Sago forest management and investment opportunities in special autonomy eria in West Papua, Indonesia. Salosa, S.
(Forest Research Institute of Manokwari, West Papua, Indonesia; susan_3sa@yahoo.com), Tatik, R. (Forest Research and
Development Agency, Indonesia; rostiwati.silvi@yahoo.com).

Over half of the world’s sago potential lies in West Papua within an area of about one million ha. Unfortunately, sago has not
been fully utilized yet either for food, for energy or for general needs of local communities. Mostly, local people depend on rice
imported from outside Papua Island. Some Papuans, especially those living in low-lying and coastal areas prefer to consume sago
from planted sago trees because of high density of its content and its taste, but the numbers of users have decreased recently.

On the other hand, wild sago has less contribution on local people’s lives because the yield is not significant enough for food.

It might occur as a result of lack of maintenance and the remoteness of sago’s hamlet. Sago forest management faces some
problems such as difficult topographic conditions, customary rights and adequacy of labor. The local government requires
investors to prioritize the local community’s welfare as a condition of developing the sago industry in Papua. In the special
autonomy era in Indonesia, it is a must to get local communities involved in the entire process of sago exploitation and
management. The investors have to give the appropriate compensation for the customary owners.

Natural resources for human health: the reliance on medicinal plants for health care in rural Nepal. Thorsen, R., Pouliot,
M. (University of Copenhagen, Denmark; rith@ifro.ku.dk; mapo @ifro.ku.dk).

Traditional medicine is argued to play an important role in health care in developing countries. Very little research has quantified
the household level reliance on medicinal plants or determinants of a choice of health care. Understanding the reliance of
medicinal plants at different levels is critical for the development of both efficient environmental and health policies. This study
quantifies traditional medicine reliance and the determinants of choices of health care. Different forms of traditional medicine are
defined, encompassing both formal (e.g. ayurvedic medicine) and informal (e.g. home treatment with medicinal plants). Structured
household surveys (n=785) were conducted in four sites of rural/peri-urban Nepal in 2012 to collect data on household assets,
treatment seeking behavior and knowledge and collection practices relating to medicinal plants. Results suggest that reliance on
traditional medicine is limited in rural Nepal, and that the most common form of traditional treatment is self-treatment with
medicinal plants which constituted 10% of the total number of treatments carried out. Household location, socio-economic
characteristics and medicinal plant knowledge are shown to be important determinants of medicinal plant consumption in rural
Nepal, and those are discussed in the light of environmental and health policy recommendations.

A-04 Resilience and Identity with urban forests: A landscape system approach

Organizers: Wybe Kuitert (Seoul National University, Republic of Korea), Cheng Wang (Chinese
Academy of Forestry), Giovanni Sanesi (University of Bari, Italy) & Amila Brajic (FOPER-University of
Sarajevo, Bosnia-Herzegovina)

Greenspace infrastructure and public perception of representative country parks in Beijing, China. Gong, L., Xu, C.
(Beijing Forestry University, China; lan.gong86 @ gmail.com; cyxu@bjfu.edu.cn), Qi, Y. (Southern University, USA;
yadong.qi @ gmail.com).

Rising urbanization and the human population is taking its toll on the availability of urban greenspaces in cities. To provide
places for people to enjoy outdoor recreation and experience nature, the city of Beijing started its massive “country park circle”
project located between the fourth and fifth Ring Roads in 2007. To further understand the structure and functions of this new
establishment, we selected thirty country parks resulting from the project and analyzed their green infrastructure characteristics
including species composition, richness, diversity, uniformity, tree height, DBH, density, and canopy diameter from 2010 to 2011.
During the same period, we conducted an on-site public acceptance survey in eight selected country parks. The assessment shows
that these parks were generally low in species richness and diversity and high in tree density. Among the survey results, the
public preferred trees with large canopies, more available understory spaces for recreation, and trees with different characters such
as fruit and flower trees. The greenspace infrastructure, public perception, and associated management strategies are discussed.
The results provide baseline information useful to better understanding and future management of these country parks in the city
of Beijing.

Water management for urban forestry: a case study on urban parks in Seoul. Hu, X. (Seoul National University, Republic of
Korea; huxiaohuanl989@ gmail.com).

Restoring the forests and other green spaces in urban areas is a pragmatic and artistic way to redesign and transform our
unnatural modern cities into ecological and sustainable ones. However, the cost of natural resource consumption for such
transformations still lacks deserved attention, which definitely will raise queries on the sustainability of these transformations.
This study, based on field research on 12 urban parks in Seoul in South Korea, is trying to offer a new practical method to move
us out of the dilemma by shedding light on the new water management paradigm: combining water footprint analysis with
rainwater harvesting. This research, using GIS and water footprint analysis, estimated the annual fresh water consumption of
several Seoul urban parks respectively, and the related rainwater resource that could be potentially utilized, taking the urban
park’s surrounding landscape into consideration. This study determined that in order to maintain urban parks’ eco-services
(including urban forest) for the public, considerable fresh water resources (varied with park type and size) has to be squeezed
from other purposes; the recent urban water management neglected bountiful rainwater resource, which could be used in a
cost-effective way for urban greening.

Determination and estimation of temporal changes in land cover in northern forest of Istanbul, Turkey. inan, M., Yurtseven,
H. Eken, M. (Istanbul University, Turkey, inan@istanbul.edu.tr; huseyiny @istanbul.edu.tr; melisaecken @ gmail.com).

As a bridge of Asia to Europe, Istanbul is a developing city which attracts migrants from surrounding cities. This migration and
development have caused a real affective pressure on its forests. As a result, rapid changes in forest lands have occurred. In this
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study, the changes occurring to forest cover and other land use forms in northern forest of Istanbul were determined by the post
classification comparison change detection method. For this purpose, standard topographic maps and forest management maps
with 1/25 000 scale, 1987 Landsat TM and 2006 Landsat ETM+ and 2013 Landsat OLI multispectral satellite images were
evaluated as data for this study. The changes of forest cover and other land use forms in northern forest of Istanbul about 30 year
period were investigated. After analysing the results of forest cover changes, the potantial situation of the northern forest cover
by the year of 2025 were predicted. Consequently, planning interventions, incentives and constraints, such as reserve areas and
infrastructural changes that may alter the course of development in the change prediction process, were suggested for the northern
forest of Istanbul.

Long-term landform transformations in a suburban forest using aerial photographs and digital elevation models generated
from historical topographic maps. Itaya, A.T. (Mie University, Japan; itaya@bio.mie-u.ac.jp).

We quantitatively examined the long-term landform transformation in a hilly area using aerial photographs and digital elevation
models (DEMs) generated from historical topographic maps. Slopes and water features such as channels and drainage basins
were identified using these DEMs. These features, coupled with elevation data, were compared over time. Forest decreased by
approximately 50% in the 2000s compared with the 1960s. Although the elevation change has increased in recent years, there

are equal negative and positive changes over the observation period. A recent development was a flattening of the terrain. Many
water channels were lost, and they have been filled in later years whereas many of the boundaries of drainage basins, which
would show as ridges, have been excavated. There were small landform transformations until the 1960s, after which there were
huge landform transformations linked to housing developments. As a result, although aerial photographs and satellite images have
been used in preference to historical topographic maps in the past, we found that the latter also are useful for sustainable land
management within the traditional agricultural landscape and other conservation areas.

Perceived restorativeness of different urban green typologies of two cities in Italy. Lafortezza, R., Sanesi, G. (University of
Bari Aldo Moro, Italy; raffaele.lafortezza@uniba.it, giovanni.sanesi@uniba.it), Carrus, G. (University of Roma Tre, Italy;
carrus @uniroma3.it), Colangelo, G. (University of Bari Aldo Moro, Italy; giuseppe.colangelo@uniba.it), Scopelliti, M.
(Interuniversity Research Centre on Environmental Psychology (CIRPA), Italy; m.scopelliti@lumsa.it), Semenzato, P. (University
of Padua, Italy; Paolo.Semenzato@unipd.it).

Green spaces have positive effects on human well-being and quality of life in cities. So far, studies in this field mainly compared
preferences for, and outcomes of contact with, natural vs. built environments. Less attention has been given to the study of the
psychological effects of contact with green spaces differing in their degree of naturalness. This paper thus aims at understanding
the relation between ecological (e.g., level of naturalness) and psychological factors (e.g., perceived restorativeness) in shaping
evaluations of different urban and peri-urban green spaces. Five different typologies of green space have been identified in the
city of Bari (southern Italy) and Padua (northern Italy), ranging from minimum (i.e., high level of man-made elements) to
maximum levels of naturalness (i.e., low level of man-made elements). A set of pictures of the different urban green space
typologies were shown to fifty undergraduate students of each city, and then measures of perceived restorativeness were taken.
Results show that perceived restorativeness is the highest in peri-urban green spaces, and increases significantly as a function of
the level of naturalness.

The effect of the mega-flood disaster on tree species diversity in Bangkok metropolis and suburban, Thailand.
Leksungnoen, N., Eidthong, W. (Kasetsart University, Thailand; ffornsl@ku.ac.th; fforwce@ku.ac.th).

According to the mega-flood disaster in Thailand in 2011, tree species in Bangkok metropolis and suburban areas were entirely
inventoried after standing water had been present for 2 months. There were 386 species in 60 families of tree species before
flooding. After mega-flood period, all trees were classified into 3 groups including (1) flood intolerant (70 species) indicated by
more than a 50% fatality rate of all trees in each species (2) medium flood tolerant (288 species) indicated by less than 50%
fatality rate of all trees in each species, and (3) flood tolerant (29 species) which did not show any sign of damage. Native
habitat appears to correlate with flood tolerance. Most flood intolerant tree species were naturally distributed along the highland
well-drained soil. Thus, planting those species in urban areas located in lowland-shallow and muddy soil caused the sensitivity
for flooding or other stress environments. Flood tolerant tree species are mostly native to riparian habitats, resulting in less
vulnerability to flood stress. Therefore, the selection of suitable tree species to plant in urban areas should be made wisely in
order to prevent them from damage by environmental disaster.

Old growth urban forests: synthetic research methodology and historical continuity management. Loeb, R. (Pennsylvania
State University, USA; RXL5@PSU.EDU).

Old growth urban forests developed in cities around the earth with human actions that have changed arboreal composition and
forest dynamics. Reversing impending losses of species diversity and forest structure requires synthetic historical ecology research
to determine past species composition and environmental conditions in order to restore the historical continuity of the forests.
Synthetic historical ecology research has two methodologies: historical species diversity and forest remeasurement. Historical
species diversity research utilizes paleopalynology, witness tree records, and early floras to determine the species present as the
old growth urban forest developed. Forest remeasurement provides information on changes in the forest layers which is essential
to an understanding of long-term forest dynamics. Plans for historical continuity restoration projects are based on the record of
forest changes revealed by the synthetic historical ecology research. Beyond plantings to restore species diversity, efforts must
address disturbances such as invasive species, deer browsing, and human trampling that threaten plantings and spontaneous
regeneration which eventually leads to loss of the entire forest. Government agencies cannot do the restoration work alone.
Instead partnerships of landowners, government, universities, and community neighbors must apply adaptive management to
restore old growth urban forests.
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Improving urban forest management using remote sensing technologies along major transport corridors in Sydney,
Australia. Wang, M., Merrick, J., Chang, H. (Macquarie University, Australia; mingzhu.wang @ students.mq.edu.au;
Jjohn.merrick@mgq.edu.au; michael.chang @mg.edu.au).

With global warming and extensive urbanization, it is essential to refine urban forest management models for larger areas, which
retain the capacity for detailed monitoring of forest variability at very small, local levels. In Sydney, the effect of urban forest on
surrounding areas is not clearly documented. This study aims to investigate trees along two long-established transport corridors in
the Sydney Metropolitan Area, using light detection and ranging (LiDAR) and Hyperspectral Imaging sensors. Integrating the two
remote sensing technologies permitted rapid assessment of tree features including diversity of tree species, overall distributions
and canopy parameters, even in small, inaccessible areas. Incorporating the same data in seasonal solar radiation models allowed
shading analysis, which demonstrated the local variation of received radiation in the presence of trees and the respective
contributions of evergreen and deciduous species. The shading impacts were significantly related to adjacent forest features.
These studies highlighted the importance of trees around buildings and larger, taller trees that provided extensive shading. Remote
sensing technologies can be used to indicate ways of planning shading and improving management and connectivity of all urban
forest sub-systems. The basic management framework also allows inclusion of diverse data from multiple resources to enhance
government decision-making.

Posters

Spatial distribution of green spaces in the urban area of Ponta Grossa (Parana-Brazil). Carvalho, S., Queiroz, D.
(Ponta Grossa State University, Brazil; silviameri@brturbo.com.br; dulcinah@ gmail.com).

Green urbanism enables people of urban areas to profit from nature benefits as well as mitigates the side effects resulting from
the urbanization proccess. For effective planning is needed to identify the distribution of green spaces in urban areas. The city of
Ponta Grossa, located in southern Brazil, has experienced an intense urbanization process in recent years and this study aimed to
analyze the spatial distribution of green spaces, represented by vegetation cover, open spaces and green areas in the urban area.
We used Ikonos satellite images (2004) and geographic information systems (GIS). In this period, the urban area corresponded to
172.59 km? and had 266 683 inhabitants. It was found that the vegetation cover occupies 49% of the total urban area, with an
index of 319.3 m%inhabitant. The spaces occupied 2.5% spread over 230 spaces of with 132 sports fields, 63 squares, four parks,
six cemeteries, and eight leisure clubs, with an index of 16.4 m?%inhabitant. Green areas occupied 2% distributed in 102 spaces
with index 13 m%inhabitant per capita. Although the numerical results for each category are positive indicators proposed before,
the distribution compromises their effectiveness.

Urban Forestry Changes in the Western U.S. Kuhns, M. (Utah State University, USA; mike.kuhns@usu.edu).

Urban forestry programs have undergone considerable change in the last few years due to a number of factors. In the western
United States urban forestry is changing due to funding shortages, demographic changes, and other factors. In this presentation
we explore the effects of these changes by reviewing the results of surveys of urban forestry experts (mostly professionals) in the
western United States on the state of urban/community forestry programs in their area. This survey was first conducted 15 years
ago and then was repeated in early 2013. We found that budget issues have caused considerable change in recent years, but some
programs weathered those cuts better than others. As we found 15 years ago, a number of the changes going on in the region,
like population increases in certain areas, are considered by urban forestry experts to be both positive and negative.

Effects of Ghanaian urbanization on urban forests and peri-urban community livelihoods. Opuni-Frimpong, N., Frimpong,
E.O. (Forestry Research Institute of Ghana, Ghana; nana.opunif@ gmail.com; eopunifr@mtu.edu).

Typical of any developing economy, Ghana is faced with the challenges associated with urbanization, especially those affecting
the environment and peri-urban community livelihoods. As the urban population expands, more peri-urban lands are needed for
housing and office space at the expense of limited forest cover and sources of livelihood for the people. The peri-urban communi-
ties around the cities — who are usually poor and less educated — are left with very limited sources of livelihood. City planners
usually earmark protected areas around wetlands/water bodies and nature reserves to protect important species for recreation and
conservation. However, our land tenure system gives sole ownership of community lands to the traditional rulers who are selling
almost all the lands available to the highest bidders with limited regard for conservation of the environment. These communities
are usually made up of peasant farmers, very small scale sole proprietors and a large pool of unemployed youth who previously
depended on the land for their livelihood. The high national deforestation rate compounded by the depletion of limited urban
forests may be contributing significantly to climate change. This paper discusses the impact of urbanization and depleting urban
forest on livelihood of peri-urban communities and sustainable development.

A-05 Challenges and opportunities in forest management and utilization in
rapidly changing Asian economies

Organizers: Ajith Chandran, Lianzhen Xu, Weiye Wang & Monika Singh (University of British
Columbia, Canada)

Communication challenges in joint forest management in India: perceptions of senior Indian forest officers. Chandran, A.
(University of British Columbia, Canada; ajith.chandran@alumni.ubc.ca).

The Indian Forest Department has been implementing joint forest management for the past two decades with considerable
success in improving the livelihood of rural communities by regenerating forests. With an estimated 70,000 village institutions
co-managing forest with local forest department, communication between the department and the community has been an
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important element. Analysis of a survey of 52 senior forest service officers conducted across India has reiterated the importance
of communication in forest management in general and its crucial role in joint forest management in particular. The survey
conducted in 2012 looked at the emerging issues specifically in the backdrop of social and technological changes in rural India
and the probable challenges that need to be addressed to improve governance and citizen role. Despite the common belief about
the forest department as a monolith organisation, the perceptions among the senior forest department are varied and progressive.
The suggestions from these officers, heading senior positions in the state and central departments, give directions on how future
forest management strategies in India may evolve.

Creating both conflicts and solution between customary and legislative regulation — case of China. Dong, J.
(Fujian Agriculture and Forestry University, China, dsz.djy@ 163.com), Liu, J. (Renmin University of China, China;
liujinlong @ruc.edu.cn).

With the implementation of collective forest tenure reform since 2003 in China, many conflicts around forest tenure have sprung
up, severely hindering the reform and social stability. By constructing an analytical framework of the country, society, and mafia-
like gangs, this paper analyzed a conflict around a transfer of collective forestland, and revealed the checks and balances present
in the system. Collective farmers often have an impact on local governments through continual appeals and petitions to force
them to take beneficial actions. Local governments, who were sympathetic to farmers’ experiences and also knew legality of
transfer, usually play the role of coordinator rather than arbitrator. Forestry investors have been found to use unofficial measures,
such as employing mafia-like gangs to reach their end goal; and in some cases, local governments tolerated these behaviors as a
way to end the conflict. As a result, all three parties compromised to realize equilibrium, and the conflict was resolved. The study
showed that while China was transforming from the traditional rule of right to modern rule of laws, the development and
solution of collective conflicts of forest tenure were accompanied with the integration and conflict between formal and informal
institutions, legislation and custom.

ASEAN-Korea Environmental Cooperation Project as a successful model of regional cooperation for human resource
development and local community improvement. Kang, H., Lee, P., Park, J. (Seoul National University, Republic of Korea;
silvi@chol.com; shsnu337 @ gmail.com; parkjeongho82 @ gmail.com), Bang, M. (University for Peace, Costa Rica;
bangmiin @ gmail.com).

Upon the degraded forest ecosystems and thus declined livelihood of local people across Asian countries, it is essential to develop
human resources to restore these situations in collaboration with local people. ASEAN-Korea Environmental Cooperation Project
(AKECOP), launched in 2000 based on the ASEAN-Korea Summit, has focused on developing human resources to deal with
environmental issues in Southeast Asia’s tropical forest regions. AKECOP has organized and implemented a range of graduate
courses, short-term training courses, training workshops and conferences for local researchers in the ASEAN Member States
(AMS). The training programs have focused on sharing of technology and information among AMS as well as between AMS and
Korea. The programs have enhanced the capacity of researchers and institutions in managing AMS’s degraded terrestrial and
mangrove forest ecosystems. Some programs such as agroforestry practice have focused on sustainable income and food security
in collaboration between the trained local researchers and local community. Based upon the successful experience of AKECOP,
further projects for improving livelihood of local people in Asian countries as well as AMS are expected to be developed.

To do so, it is required for AKECOP to cooperate with various international organizations including Asian Forest Cooperation
Organization (AFoCO).

Participatory approach to reduce deforestation and forest degradation: a case study from Houykhing Village Cluster,
Laung Prabang Province of Lao PDR. Paudel, S. (University of British Columbia, Canada; shyam.paudel @ gmail.com),
Hiratsuka, M. (Mitsubishi UFJ Research and Consulting, Japan; hiratsuka@murc.jp), Masahiro, A. (Waseda University, Japan;
masahiro_amano@waseda.jp).

Lao People’s Democratic Republic (PDR) has the highest proportion of forest in Southeast Asia. Forests have been an essential
part of the national economy and rural livelihoods in Lao PDR. However, the forest cover has declined rapidly since last few
decades from 49% coverage in 1982 to 41% in 2002. A socio-economic study was carried out to assess the driver of deforestation
and to develop strategies to reduce deforestation and forest degradation. Various participatory tools were used to gather informa-
tion from the village. The study found that forest concession, shifting cultivation, forest encroachment for agricultural land
expansion, uncontrolled livestock grazing in forests and fuel wood based energy for cooking and heating were the major drivers
of deforestation. After assessing the current situation, it was concluded that the complete abolishment of the current slash and
burn practice was not a feasible option. A phase-wise and gradual approach has been recommended with the focus to improve the
livelihood condition of people by improving the current agricultural practices and developing an agricultural market system. In
the long run, the study suggested encouraging villagers to adopt permanent agriculture system with intensive farming by applying
scientific land use and management practices.

Increasing tree cover in degrading landscapes: integration and intensification of smallholder forest culture in the Alutilla
Valley, Matiranga, Bangladesh. Rahman, S. (University of Copenhagen, Denmark; sumonsociology@yahoo.com), Rahman, M.
(University of Rajshahi, Bangladesh; mfrahman@yahoo.com), Sunderland, T. (Center for International Forestry Research
(CIFOR), Indonesia; t.sunderland@cgiar.org).

Research was conducted in Alutilla Valley in eastern Bangladesh to identify the nature of existing agroforestry systems and to
identify potential agroforestry models that could ameliorate currently degrading forest resources Data were collected through
farmer participatory research and a structured quarterly survey in two villages. Qualitative and supplementary quantitative analysis
methods were used to assess the financial potential of agroforestry systems. Various patterns of agroforestry exist in the study
site, but all have two common principles, namely integration with agriculture and multi-functionality. Two agroforestry models
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suitable for adoption by farmers have been identified. Multi-strata agroforestry, based on a fruit and timber tree canopy with
vegetables and tuber species in the understorey, can be practiced in the shifting cultivation fields near settlements. Fruit and
timber tree-based conservation agroforestry is well suited to manage large-scale biologically depleted landscapes. Both systems
yield early financial returns, facilitating the change from shifting cultivation to multi-strata agroforestry or fruit and tree-based
conservation agroforestry.

Changing the forest landscape in China. Wang, G., Innes, J. (University of British Columba, Canada; guangyu.wang@ubc.ca;
Jjohn.innes@ubc.ca), Zhuang, A., Miao, G. (State Forestry Administration, China; zhuangism@ hotmail.com;
mikebj312 @ gmail.com).

Chinese forests and forestry have been experiencing a dramatic change in the past fifteen years. Since 1998, after the devastating
floods swept through China, the government introduced several forest development projects known as the six key forestry
programs. These have now expanded to eight programs, with more than $500 billion invested in the forestry sector. Through the
implementation of forest tenure reforms, taxation and investment systems, payments for ecosystem services, and China’s WTO
entry, China’s forestry has not only played an important role in relation to domestic needs, but has also shaped the flow of global
wood trade. We used forest inventory results, 15 years of national and regional statistical data, and a questionnaire survey to
analyze the effectiveness of the major forest-related programs and policy changes. Commercial forests, particularly short-rotation
forests, have increased as a result of the tenure reform, and the area of ecological forest has increased through five of the key
forest programs and through ecological compensation. Interactions between forest policies and programs have not always been
positive. A systematic design and approach are badly needed for the development of future policies and programs. The lessons
learned from China may benefit other countries in transition.

Posters

Emerging role of jurisprudence in shaping forest management in India. Singh, M. (University of British Columbia, Canada;
monika.singh@alumni.ubc.ca).

Increasingly the Indian judiciary is directing the bureaucracy for forest lands’ management. This change can be partly attributed
to different perspectives on people’s rights and access to forest lands and resources. On one hand the State governments combine
with the corporate bodies to exploit the rich resources located in forest areas. On the other, the tribal communities, dependent on
forests, oppose the exploitation and demand their traditional rights over the forest resources. This paper examines five judgments
pronounced in India dealing with access and rights of tribal communities over forest lands they have traditionally used. Using
content analysis, I examine the situation from the jurisprudence point of view. I found the basis of the judgments were related to
the environment or religion, and not based on ensuring people’s rights. Despite the Forest Rights Act, made to undo this historical
injustice, factors other than people’s rights prevail. I conclude that jurisprudence does not necessarily lead to justice or undoing
the injustice. It is rather a tool that can be used for making decisions; and it can be used for having an outcome of justice if used
correctly. In forest management it is being used to fight for peoples’ rights over their traditional and cultural use of resources.

Community involvement in forest management (CIFMs) to improve livelihoods in Indonesia. Widyati, E. (Forestry Research
& Development Agency (FORDA), Indonesia; enny_widyati@yahoo.com).

In Indonesia forests are managed by government, hence local people have very limited access to utilize the resource as a
livelihood. Consequently, the communities are generally categorized as indigent. These situations lead to forest insecurity

such as incidences of timber stealing, species devastation, land grabbing and fire. Community involvement in forest management
(CIFM) is required both to improve community welfare and forest security. This paper will discuss some implemented CIFMs in
Indonesia. Data on community income are calculated based on field studies, interviews, statistical data from the local government,
and related published studies and reports. Studies were carried out in (East and Central) Java, Central Kalimantan and Jambi
Province. Results showed that CIFMs in Indonesia were very site specific. In Java CIFMs was conducted by Perhutani, a
government-owned company engaged contiguous-forest community. This activity increased forest security due to existing-
voluntary forest guard in the society. CIFM in Central Kalimantan was piloted by the Watershed Management Unit which
involved nearby transmigrants. This action improved the rehabilitation success of peat land. Whereas in Jambi CIFM was directed
by the Forestry Service, and succeeded in Dragon Blood rattan preservation. The communities equally increased their income

as well as improved their food, energy and water supplies.

Discourse strategy and action option: the natural reserve and peasants under the fishing and grazing ban policy.
Zhang, Y., Yuan, M., Liu, J. (Renmin University of China, China; zhangyiwen@ruc.edu.cn; foreverjane2006 @ 126.com;
liujinlong_jl@hotmail.com).

This paper examines the strategies and actions of peasants and natural reserve managers when they are in conflict under the
fishing and grazing ban policy, trying to understand how both sides use different discourse resources to uphold their interests.
This research uses the actor-oriented approach and is based on the survey data acquired by in-depth interviews and semi-structural
questionnaires in M Village in Northwest China. The finding is that peasants make use of moral economics discourse in fighting
for their basic livelihood and adopt two strategies: direct rebellions including grazing and fishing without permission, and
exaggerating the influence of the fishing and grazing ban policy to better bargain with reserve managers. Meanwhile, the reserve
managers rest on the environmental protection discourse supported by laws and state authority. They actively participate in the
policy formulation, implementation and monitoring process and emphasize the importance of policies to guarantee their power
and pursue their own interests. Due to the lack of institutional safeguards, the peasants have an inferior status and cannot
participate in the policy-making process. Their self-organized ability of using natural resources sustainably is ignored.
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A-06 Forest-dependent community development
Organizer: Tuija Sievanen (Finnish Forest Research Institute, Finland)

Contribution of gum and resin commercialization to rural livelihood in the drylands of Ethiopia and Sudan. Abtew, A.,
Pretzsch, J. (Dresden University of Technology, Germany; asmamawalemu@yahoo.com; pretzsch@forst.tu-dresden.de), Secco, L.
(Universty of Padova, Italy; laura.secco@unipd.it), Elfaki, TE.M. (University of Kordofan, Sudan; tarigcom@ gmail.com).

The present study investigates the extent to which the economic gains derived from gums and resins commercialization impact
rural livelihood improvement under different resource management regimes in the drylands of Ethiopia and Sudan. Primary data
was collected through semi-structured interview from 240 randomly selected smallholder producers in four regions with different
resource management regimes. The survey was complemented by secondary data, group discussions and key informant interview.
In the four regions, gum and resin income contribute to 15-28% of the smallholder producers’ household income. The absolute
income was positively correlated with resource management regime and commercialization level. The absolute income was higher
from the cultivated resources on private lands, followed by regulated access of wild resources. In open access resources the
producers’ income was the lowest although accessed by the poor and women. However, dependence on gum and resin income
was higher in open access resource area. Households’ socioeconomic characteristics, resource access, production and marketing
variables determining income from gum and resin were identified and their variation across the cases discussed. Overall, gum and
resin commercialization in the study areas bear potential poverty alleviation roles through their safety net role and helping
producers to move out of poverty.

Indigenous associations in the Peruvian Amazon: the comuneros’ perspectives. Fernandez, A.V., Innes, J., Kozak, R.
(University of British Columbia, Canada; ecomundo.andrea@ gmail.com; john.innes @ubc.ca; rob.kozak@ubc.ca).

Peruvian Amazonian indigenous peoples are experiencing unprecedented changes as a result of the type of development currently
being imposed on Peru (based on the extraction of natural resources). Indigenous Community-Based Associations (ICBAs) have
emerged as a strategy for indigenous peoples to make their voices heard and to be able to decide on their own future. The
recently adopted Peruvian law (29785) concerning the indigenous peoples’ right to prior consultation, gives these ICBAs an
important role/responsibility to act as an intermediary between the state and the indigenous communities, explicitly stating that
“the indigenous peoples will participate in the processes of consultation through their associations that represent them.” Through
in-depth interviews and innovative methods of collective construction of data from the perspective of community members, this
study (1) analyzes the desirable characteristics of the ICBAs’ representatives to effectively address challenges and achieve their
communities’ objectives, and (2) determines recommendations to improve this representation model. Major findings point to the
necessity of collectively identifying objectives that are shared between the communities and their ICBAs. The importance of
frequent visits to their associate communities, and listening skills on the part of ICBA representatives also emerged as a
common theme.

Conservation by people for people: impacts of community-NGO partnership on forest conservation and livelihood
of riparian people. Gbedomon, R., Floquet, A., Kakai, R.G., Roch, M. (University of Abomey-Calavi, Benin;
gbedomon @ gmail.com; anneb.floquet@ gmail.com; glele.romain@ gmail.com; rochl_mongbo @yahoo.fr).

During the last decades, numerous approaches of forest management involving local communities have emerged. Among them,
the approach of community based forest management (CBFM) has been strongly recommended. However, the capabilities of local
communities to sustainably manage forest resources and improve their livelihood remain debatable. Thus, advocators of CBFM
have also recommended partnership between community and external institutions such as non-governmental organizations
(NGOs). We investigated the functioning of this forest management approach and its impact on conservation and livelihood of
riparian people. The study was conducted on the community forest of Tobé-Kpobidon in Benin using focus groups, forest
inventory and income survey. Findings showed the significant involvement of community people through endogenous institutions
and use of tradition as forest management tools. This scheme of forest management was found to be effective in forest conserva-
tion especially for endangered species. The model has also fostered strong linkage between forest resources and riparian people.
Indeed, riparian people took up to 25% of their annual income from the forest. Unfortunately, the system’s sustainability has
some limitations that were mainly related to high financial dependency of endogenous institutions toward the NGO and the
inequity in benefit sharing.

Community perceptions of environmental and socioeconomic benefits from forest: an exploration in four protected areas
of Costa Rica. Murillo, S.M. (National University of Costa Rica (UNA), Costa Rica; sergiomolina@una.cr), Shreeve, K.
(Colorado State University, USA; kellysO7 @rams.colostate.edu), Montopoli, L. (Pennsylvania State University, USA;
lam5630@psu.edu), Fernandez Otarola, M. (University of Costa Rica (UCR), Costa Rica; maufero@ gmail.com).

In this study we explored the perceptions that inhabitants from nearby communities have on the environmental and socioeconomic
benefits provided to them by forested protected areas (FPA). From November 2011 to April 2013 we interviewed members of 365
households in 12 communities around four FPA in central Costa Rica. With the aid of two ordinal logistic models, we assessed
the likelihood for environmental or socioeconomic benefits being identified by local inhabitants. As expected, in both models the
perception of environmental or socioeconomic benefits was significantly influenced in a positive manner by the relationship that
inhabitants perceived they had with the FPA. An additional non-parametric analysis indicates that once the number of benefits
evaluated within each category (i.e., environmental or socioeconomic) is controlled for, the percentage of perceived environmental
benefits is significantly higher than perceived socioeconomic ones (76.8% vs. 54.2%; Wilcoxon Z=-10.17, df=1, p-value=0.001).
These results offer evidence to argue that despite the increasing awareness that locals living around FPA might have about the
benefits provided by these ecosystems, having and maintaining a proximate relationship between communities and the FPA is
central to this perception and consequentially, to the long term existence and effectiveness of FPA.
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Local stakeholder’s assessment of community-based forest management and the potentials of REDD+. Peras, R., Pulhin, J.
(University of the Philippines Los Baiios, Philippines; rjjperas@gmail.com; jpulhin@yahoo.com), Inoue, M. (University of Tokyo,
Japan; mkinoue @fr.a.u-tokyo.ac.jp).

The Philippines is one of the pioneers in adopting a participatory approach to forest management locally known as Community-
Based Forest Management (CBFM). It became the national strategy for sustainable forest management and social justice in the
uplands. For 18 years, it has gained prominence in terms of its impacts on the livelihood assets of the community. CBFM has
likewise evolved to include global concerns of climate change and biodiversity conservation. REDD+, being the new mechanism
that will address triple benefits, will have important implications on the process and potential outcomes of CBFM. Hence, this
paper highlights local stakeholder’s assessment of livelihood assets with CBFM and the potentials of REDD+ implementation in
the future. Findings of the study revealed that CBFM implementation contributes largely to building capital assets of the people’s
organizations. Although improving financial capital remains a challenge; there is optimism both in the part of PO members and
local institutions (DENR, LGU, NGO) that REDD+ can contribute in further enhancing the local communities’ capital assets and
the achievement of triple-benefit; and despite optimism, threats exist in terms of the likelihood that REDD+ can create enclosure
that will limit livelihood opportunities; also threat of in-migration with improvement in economic activities.

Mining in the boreal forest — effects on reindeer populations and indigenous livelihoods and the use of community-based
monitoring by Sami reindeer herders in northern Sweden. Sandstrom, P. (Swedish University of Agricultural Sciences,
Sweden; per.sandstrom@slu.se), Herrmann, T. (Université de Montréal, Canada; thora.martina.herrmann@umontreal.ca).

Mineral exploration and extraction are increasing in the northern boreal regions, and usually adversely affect habitat and
populations of reindeer (Rangifer tarandus) which are an important means of subsistence economies for many indigenous people.
This paper explores the effects of human disturbance with a special emphasis on mining development in forested landscapes and
implications for reindeer husbandry and livelihoods of indigenous Sdmi people in northern Sweden. Through our case study we
illustrate how Sdmi reindeer herders use GIS to gather and compile information about reindeer husbandry to better communicate
impacts of mining on reindeer grazing areas. Our case presents novel methods for community-based environmental research and
monitoring, applying landscape approaches to land use planning, which denotes the active engagement of community members in
environmental assessment processes, generating community-oriented data for management decisions. Furthermore we illustrate
indigenous peoples’ engagement in collective actions towards the maintenance of traditional subsistence activities. Ultimately, our
case study demonstrates how the incorporation of technology in form of a participatory GIS can lead to better communication
and illustrate its role for empowerment of communities and strengthening of the democratic process.

How do you do access? Indigenes and forest resources in a conflict-affected Indian region. Sareen, S. (University of
Copenhagen, Denmark; sid@ifro.ku.dk).

This paper examines who accesses forest resources in a conflict-affected Indian region and how. The analysis of how access to
three forest resources is gained, maintained and controlled by different actors describes who has what powers and how these are
exercised locally. This empirical study of forest-dependent indigenes makes two contributions. The first is to current forest
governance debates. With reference to five study villages, it describes the functioning of indigenous forms of forest governance;
the extent and nature of the state’s presence in India’s Jharkhand; the influence of regional elites; and how the pertinent national
and state level policies appear in practice at the local level. Forest governance is highly heterogeneous locally, even as the larger
political economic context is commonly disabling across villages and resources. The second is to Ribot and Peluso’s (2003)
theory of access. Their framework is applied to spatially limited points of access across multiple resources, sharpening the
analytical value of its ‘bundles of powers’ conceptualisation. In a conflict-affected region where forest governance is characterised
by variability rather than structure, the categories maintaining and controlling access sometimes overlap in ways that make their
distinction analytically unrewarding, while gaining access can take on continuing significance.

Community based forest management, an experience that goes from the field work to the improvement of indigenous
community’s livelihood. Valera, A., Arroyo, M (WWE, Peru; alipse.valera@wwfperu.org; me.arroyo@wwf.panda.org).

Puerto Esperanza, an indigenous community located in Ucayali is the first one who directly manages its forests under Forest
Stewardship Council (FSC) standards. The community hired a forest enterprise to log their timber, with which it has a partnership
agreement as they has also identified a buyer who will pay a fair price for their timber. In order to ensure compliance with FSC
standards, prevent and handle conflicts, negotiate contracts or agreements and to handle administrative procedures, the community
elected and trained six indigenous supervisors. As a result of this process, what the community expects is to improve their
livelihood through the sustainable management of their forests and sale of their timber. From previous experiences, their annual
income related to timber logging was less than $20 000 per year, while this year they are about to receive around $150 000.

The income from the sale of their timber will be wisely spent, as they have developed an investment plan for which they have
prioritized their needs. These needs range from the sustainable management and maintenance of FSC certification to satisfied
collective basic needs such as the establishment of a basic health care center and also to distribute it among the families.

A-07 The social outcomes of community forestry: What do we know and how do
we know it?

Organizers: Susan Charnley (U.S. Forest Service) & Rebecca McLain (Portland State University,
USA)

Social contracts and community forestry: how can we design forest policy and tenure arrangments to generate
local benefits? Benner, J., Lertzman, K., Pinkerton, E. (Simon Fraser University, Canada; jpb7 @sfu.ca; lertzman@sfu.ca;
epinkert@sfu.ca).
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We examine the forest tenure system in British Columbia, Canada and evaluate recent attempts to create local benefits through
community-based forest tenures. We ask whether community forest agreements (CFA) provide more local benefits than various
other tenure arrangements. Additionally, we look at how our indicators of local benefits have been affected by major changes in
policy related to the historical social contract that positions public forests as a benefit for local communities. We evaluate these
questions through qualitative research and by conducting a quantitative fibre flow analysis using a large time-series dataset. Our
analysis shows that indicators of local benefits were not strongly affected by policy changes in 2003, suggesting that broader fibre
flow trends mask perturbations felt at more local scales. Our analysis of forest tenures shows that CFAs do not necessarily meet
all expectations in every community but, as a group, community forests perform equal to or better than all other types of tenures
as measured by our indicators of local benefits. Despite this overall conclusion, however, large variation among individual CFAs
is evident, highlighting the disparate strategies used by communities to promote local benefits, as well as the influence of
heterogeneous forest products sectors and land bases.

The social outcomes of Mexican community forestry: community forest enterprises, territorial zoning, and social capital.
Bray, D. (Florida International University, USA; brayd@fiu.edu), Duran, E. (National Polytechnic Institute (CIIDIR-Oaxaca),
Mexico, eduran3 @ hotmail.com).

Mexican community forestry is characterized by the devolution of successively expanded property rights, especially timber rights,
combined with community-level governance institutions that mobilize social capital and a supportive policy environment. One of
the most successful of these regions is the Sierra Norte of Oaxaca (SNO) in southern Mexico. In this study, we examine three
approaches to improving social outcomes of community forestry in the SNO region: (1) territorial zoning, (2) the organization of
community forest enterprises (CFEs), and (3) collective action around the CFEs. Based on remote sensing and interviews in 36
communities, we show that (1) territorial zoning has enabled the establishment of clear community rules over land use, reducing
conflict and providing incentives for conservation, (2) the CFEs have generated significant employment for rights holders, and
(3) collective action around the CFEs is associated with high social capital indicators. The approach used in Mexican community
forestry provides an institutional model for generating positive social outcomes from climate change adaptation and forest
conservation efforts outside of forest carbon markets. Our study demonstrates that a combination of remote sensing, interviews,
and the use of social indicators is a promising method for evaluating the social impacts of community forestry.

The social outcomes of community forestry in the STEWARD project area of West Africa: methods, results, challenges.
Charnley, S. (U.S. Forest Service, USA; charnleysusan@hotmail.com), Polasky, S. (Oregon State University, USA;
Sophia.Polasky @ oregonstate.edu).

In this presentation we discuss methods, results, and challenges associated with monitoring the social effects of community
forestry on the livelihoods of rural community residents in the Upper Guinean Tropical Forest of West Africa. Our monitoring
work is being undertaken as part of an integrated forest conservation, climate change, and sustainable livelihoods project funded
by the U.S. Agency for International Development. The project operates in two priority zones for biodiversity conservation
located in the trans-boundary areas of three countries: Sierra Leone, Guinea, and Cote d’Ivoire. We use household surveys, key
informant interviews, focus groups, and event diaries to monitor the social and economic impacts of community forests in eight
communities, and compare our findings from the two zones. Methodological challenges include the difficulty in obtaining and
using quantitative data to monitor key indicators, and a relatively short time horizon for evaluating impacts. Challenges to
providing social and economic benefits include the ways in which community forests have been externally-imposed by project
implementers, and the fact that they are preservation- rather than production-oriented. We discuss the implications of our findings
for development organizations that seek to promote community forestry as a mechanism for sustainable forest management to
improve people’s livelihoods.

Changing scope of community-based forestry: analysis of 30 years of community forestry impacts in Nepal. Lamsal, R.
(Ministry of Forests and Soil Conservation, Nepal; ramplamsal @ gmail.com), Khanal, S. (Kathmandu University, Nepal;
sanjay@ku.edu.np).

Nepal pioneered community forestry (CF) and has experience of over three decades of sustainable management of forests to
address the needs and aspirations of the local community. Based on primary data, practical experience, and relevant literature, this
study assesses what livelihood impacts have occurred, for whom, and how. It also highlights why livelihoods have changed over
the last 30 years, the main lessons learned and some key changes required in CF. This study has shown several important areas of
change and impressive achievements in improving forest conditions and biodiversity, increasing supply of forest products and
environmental services, building the community capacity with inclusive community institutions, developing local ownership and
leadership, incorporating gender, improving livelihood and promoting a multi-stakeholder approach. The implementation systems
created are both robust and with some areas of emerging fragility, likely to undermine the achievements. Problems of elite
dominancy, lack of accountability, political pressures and conflicts, marginalization of very poor forest dependent households

and issues of equity still persist. Improvement in CF is considered necessary due to changes in priorities and perspectives,

new opportunities, and lessons learned to fulfill the gaps and achieve the vision on forestry based prosperity.

The assessment of successful community forest management in Thailand. Sunthornhao, P., Hoamuangkaew, W. (Kasetsart
University, Thailand; fforpts@ku.ac.th; fforwph@ku.ac.th).

The Successful Community Forest Management (SCEM) is a long-term participatory action research for 2011-2020, now ongoing
for its third year. The objectives were to determine SCFM, and analyze change of socio-economic, non-timber forest products
(NTFPs) utilization, community forest health and people’s opinions. The stratified sampling method by forest types selected

20 community forests (CF) countrywide. The participatory create criteria and indicator was done before data collection. The study
indicated most of people who participate in community forestry activities were males with an elementary education and an
agricultural occupation. Their annual household income and expense were similar: US$ 1,515. The CF is their most important
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NTFPs source; annually it provides an average of 72 species. The density, biomass, and species diversity changed between
2011-2013 of 2.96%, 2.44% and 2.35% respectively, moreover the average current carbon stock is 284.69 tCO2/ha. The result of
SCFM indicated a good success level and change of —2.65 or —3.45%. However, an analysis of variance indicated SCFM for each
forest type was not different.

The role of community based forest management on the livelihoods of traditional timber extractors in the
Brazilian central Amazon. Waldhoft, P. (Education, Science and Technology Institute of Amazonas (IFAM), Brazil;
philippe.tim@ gmail.com), Vidal, E. (University of Sao Paulo-ESALQ, Brazil; edson.vidal@usp.br).

The possibilities of community based forest management are impressive. Of the total 290 million ha of the currently registered
Brazilian public forests, half of it is held by communitarians. Community forestry has been considered as a strategy to reduce
deforestation, to strengthen land tenure and to reduce poverty. Nevertheless, in some cases, projects achieve conservation of
ecosystems more efficiently than livelihood improvement, or yet, eventually fail in respect to both expectations. In order to assess
the outcomes of sustainable forest management on the local people livelihoods, we adapted the tool “Sustainable Livelihoods
Framework”. We selected two regions in Amazonas State, Brazil as case studies, where timber production has resulted in
important income to local households. Data collecting was based on structured and semi structured interviews, applied directly to
forest users, stakeholders and experts, as well as document analysis. Comparing traditional logging and legalized forest manage-
ment has shown that the latter has not been an appropriate strategy for livelihood improvement. Despite achieving positive
outcomes primarily related to the natural and human assets, the current model of community based forest management does not
allow the empowerment of forest users across the whole process, causing their distance due to high bureaucracy and tax rates.

A-08 Small-scale and community forestry for people, biodiversity and ecosystem
services

Organizers: John Herbohn (University of the Sunshine Coast, Australia), Gun Lidestav (Swedish
University of Agricultural Sciences), Gary Kerr (UK Forestry Commission), Jessica Leahy (University
of Maine, USA) & Christoph Hartebrodt (Forest Research Institute Baden-Wurttemberg, Germany)

Why bother to plant trees? The difficulties of legally harvesting small-scale community forests in the Philippines.
Baynes, J. (University of Queensland, Australia; j.baynes@uq.edu.au), Herbohn, J. (University of the Sunshine Coast, Australia;
Jherbohn@usc.edu.au), Gregorio, N. (University of Queensland, Australia; no.gregorio@gmail.com).

Small-scale forestry in developing countries has been extensively researched from a viewpoint of conservation or reforestation.
Sustainable harvesting and livelihood development have received less attention. Hence, this study of the difficulties associated
with community-based timber harvesting and processing may provide guidance for other communities which have established
forests and wish to use them for livelihood creation. We conducted a two year study into the legal, administrative and wood
processing problems which Peoples Organisations (POs) in the Philippines must solve if they are to successfully harvest trees.
We found that even with the cooperation of government agencies, the inventory, mapping and documentation requirements for
legal harvesting are far beyond the capacity of typical POs to manage. This has led to perverse outcomes in which planted trees
are illegally harvested or destroyed because they compete with agricultural land uses. In addition, we found that high log defect
and consequent low lumber recovery rates may preclude further processing and value adding. However, community members
considered that converting trees into lumber for domestic consumption was an acceptable outcome. The implication of this study
for other situations is that well-meaning but complex harvesting legislaton may act as a disincentive to community-based forestry.

Attitude towards risk and production decision: an empirical analysis on French private forest owners. Brunette, M., Kéré,
E. (National Institute for Agricultural Research, (INRA), France; marielle.brunette @nancy.inra.fr; eric.kere@nancy.inra.fr).

In this paper, we are interested in attitude towards risk of non-industrial private forest (NIPF) owners and the role of this attitude
on harvesting decision. Indeed, risk aversion is known to be important when analysing forest management decisions (Marshall,
1987; Caulfield, 1988; Clarke and Reed, 1989; Gong, 1998; Uusivuori, 2002; Gong and Lofgren, 2003; Alvarez and Koskela,
2006) even if currently no study estimates such risk aversion. However, to our knowledge, no study deals with the role of this
aversion on harvesting decisions. They prioritized the impact of risk averison on forest investments (Taylor and Forston, 1991;
Kangas, 1994), on NIPF owners’ consumption and production decisions (Koskela, 1989) and on the decision to replant or not
after a clear cutting (Lien et al., 2007), among others. Consequently, using data from 350 French private forest owners, we
estimate an average risk aversion coefficient for NIPF owner using a context-free measure borrowed from experimental
economics. Then, we simultaneously estimate the determinant of risk aversion and harvesting decision. Variables like surface

and forest revenue appear to be determinants in explaining risk aversion. In addition, risk aversion plays a positive and significant
role on the forest owner’s harvesting decision.

Family forest ownership research in the United States: past, present, and future. Butler, B. (U.S. Forest Service, USA;
bbutler01 @fs.fed.us), Butler, S., Hewes, J. (University of Massachusetts Amherst, USA; sbutler@eco.umass.edu;
Jjhewes@eco.umass.edu).

Families and individuals own a plurality of forest land in the United States — 114 million ha (282 million acres). This group,
collectively referred to as family forest owners, is as diverse as the land they own and continue to be the subject of much

research on the threats they face, the benefits they provide, and their general characteristics. A systematic review of the peer-
reviewed research literature related to family forest ownerships published since 2000 is being conducted. Coding of the 700+
articles includes: methods and analysis techniques employed; theoretical underpinning; geographic scope and resolution; and,
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most importantly, the findings. Common threats investigated include: climate change; development; fire; markets; parcellation;
and taxation. Solutions discussed in multiple sources include: ecosystem services; education; incentives; markets; policies; social
marketing; and new/revised tax policies. The most frequent behaviors investigated are: afforestation/reforestation; fire hazard
reduction; harvesting; other management activities; and recreation. Characteristics of family forest owners commonly discussed
are owners’: attitudes; awareness of options; demographics; motivations; and ownership objectives. While specific future
directions are unknown, some intriguing ideas include: landowner dynamics; intra-familial dynamics; micro-targeting; social
capital; panel studies; and evidence based practices.

Factors influencing choice of forest management strategy among small-scale private forest owners in Sweden. Eggers, J.,
Ohman, K., Lamas, T., Lind, T. (Swedish University of Agricultural Sciences, Sweden; jeannette.eggers@slu.se;
karin.ohman @slu.se; tomas.lamas @slu.se; Torgny.Lind @slu.se).

Half of the productive forest area in Sweden is owned by small-scale, non-industrial private forest owners. Forestry legislation
leaves management decisions largely to the forest owner. The forest management choices of private forest owners have a decisive
impact on forest composition and structure, and thus on many ecosystem services that forests provide. However, little quantitative
data exists on the forest management strategies of Swedish private forest owners. In this study, we analysed survey results in
order to assess the share of different management strategies among private forest owners in Sweden. The results are further
analysed by means of Chi-square tests in order to learn which factors are most relevant in determining what management
strategies individual forest owners choose. It was found that soft factors such as importance of economic income from the forest,
membership in a forest owner association, certification, as well as interest in and knowledge about forestry issues have a stronger
impact on choice of strategy than most hard factors related to owner or property, such as gender and distance to the property.
However, the most important factor was property size, which was in turn associated with importance of economic income from
the forest and several other soft factors.

Understanding forest owners’ propensity to the provision of ecosystem services: a survey in the Veneto Region of Italy.
Gatto, P, Secco, L., Pettenella, D., Vidale, E., Abatangelo, C (University of Padova, Italy; paola.gatto@unipd.it;
laura.secco@unipd.it; davide.pettenella@unipd.it; enrico.vidale @unipd.it; chiara.abatangelo @unipd.it).

Similar to other industrialised countries, Italian forests deliver, besides wood products, several ecosystem services (ES), mostly
provided as public goods. The ES provision has been an important aspect in the Italian Legislative Framework since the early
1920s. However, up to now, the overall effect of the forest policies has been a slow and constant land abandonment, while a new
demand of ES provision by forests has arisen. The paper presents the results of a survey undertaken in Veneto region (northeast
Italy) to understand forest owners’ (FO) propensity to participate in active forest management for ES supply. The survey covers
30% of the forestland; about 200 FOs were interviewed. The characteristics of the forest estates, the FOs’ features and the forest
management practices in place are examined together to the causal-effect relationships between forest management and ES
provision. Few ES provision contracts were recorded and limited inclination towards ES supply was stated by FOs. Main reasons
for this are the low awareness of ES potentials and the small size of forest estates. The paper also frames these results in the
broader context of regional forest governance and suggests the implementation of ‘network contracts’ amongst FOs, as innovative
tool for fostering ES provision.

Designing mixed species systems for community and smallholder forestry in the tropics to achieve multiple objectives.
Herbohn, J. (University of the Sunshine Coast, Australia; jherbohn@usc.edu.au), Ngyuen, H., Lamb, D (University of
Queensland, Australia; h.nguyen22@ugq.edu.au; d.lamb@ugq.edu.au), Firn, J. (Queensland University of Technology, Australia;
Jennifer.firn@qut.edu.au).

This paper discusses the key issues assocaited with the design of mixed species systems in the tropics. In the paper we draw on
both the literature related to mixed-species forestry systems and the literature related to smallholders and community participation
in forestry. Based on this analysis, we develop generic guidelines for the design of mixed-species systems that potentially have
broad application in tropical regions. We then use these guidelines, combined with extensive datasets collected over the past

10 years, to propose specific systems suited to smallholder and community forestry in the Philippines. These systems provide

a range of short term and longer term financial and livelihood benefits, along with other social and ecological benefits including
biodiversity.

The association of forest owners after the restitution process in the Czech Republic. Jarsky, V., Sisdk, L., Kupcak, V.
(Czech University of Life Sciences Prague, Czech Republic; jarsky @fld.czu.cz; sisak@fld.czu.cz; kupcak @fld.czu.cz).

The paper analyzes the changing structure of forest ownership in the Czech Republic in the past twenty years. We present the
process of restitution of the former state property and the way it helped the new forest owners to unite in associations. Our
methodology comprises literary research and personal interviews with members of selected associations. The analysis shows that
at the very beginning, municipal forest owners were the first and most active to begin associating, while private forest owners
joined later. The reason for hesitation was their deep-rooted mistrust and scepticism of collective ownership from the past, and
also a lack of knowledge and experience with forest management. Two structurally different types of associations gradually
emerged. The first type is represented by a patronage national association, based on a combination of top-down and bottom-up
principles, aiming to promote municipal and private forest owners on the national level. The other type is represented by local
associations of minor forest owners and is created on the bottom-up principle, its aim being cooperative management of their
properties. The analysis also shows that the Czech Republic effectively supports the associating of forest owners, and the national
support was the main reason why some of the associations were established.

Biodiversity and ecosystem carbon budget in the upland landscapes following shifting cultivation by small-holder kaingin

farmers in the Philippines. Mukul, S. (University of Queensland, Australia; sharif_a_mukul @yahoo.com), Herbohn, J.
(University of the Sunshine Coast, Australia; jherbohn@usc.edu.au).
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Shifting cultivation, locally known as kaingin, is one of the common forest uses in upland Philippines. Despite efforts by the
Philippines government to ban this practice, kaingin systems play an important role in the food security of small-holder farmers.
We conducted an exploratory survey in Leyte province across fallow kaingin areas of four distinct categories (i.e. 0-5; 5-10;
10-20; and 20-30 years) and in secondary forests without any kaingin history. A transect method was followed, and 20 transects
of 50 m x 5 m were established along each fallow category and in forests where we recorded tree diversity, standing biomass,
biomass in dead/dying/burnt woods, biomass of leaf litter/woody debris/ undergrowths and in fine roots. Study reveals that fallow
areas of older age embrace a considerable amount of tree diversity and carbon comparable to secondary forests. The contribution
of small diameter trees and dead/dying/burnt woods were however prominent in carbon budget of young kaingin areas where
large diameter trees have the largest share in secondary forests. Greater understanding of the pattern and processes of biodiversity
and carbon pool in kaingin landscapes could be useful to restore the degraded upland areas more efficiently, and could help
develop possible mechanisms to reward small-holder farmers to avoid this age-old practice.

Factors influencing the level of participation of community forest association members in participatory forest manage-
ment: a case study of Kenya. Musyoki, J. (Kenya Forestry Research Institute, Kenya; josephinemusyoki@yahoo.com), Mugwe, J.
(Kenyatta University, Kenya; jaynemugwe @yahoo.com), Muchiri, M. (Kenya Forestry Research Institute, Kenya;
mbaemuchiri2002 @yahoo.com), Mutundu, K. (Mount Kenya University, Kenya; kkmutundu@ yahoo.com).

Forests contribute to the livelihoods of adjacent communities by providing various ecosystem goods and services. Using a case
study of Ontukigo and Ngare Ndare community forest associations (CFAs) involved in participatory management of Ontulili and
Ngare Ndare forests in North Central Kenya, the relationship between the level of CFA participation in participatory forest
management (PFM) and their perceived benefits was assessed. Community perceptions on the contribution of CFA to improved
forest cover and PFM contribution to improvement of CFA members’ livelihoods were assessed through semi-structured
questionnaires and participatory rural appraisal tools. The level of CFA members’ participation was positively influenced by the
level of perceived PFM benefits (x> = 38.73, P=0.05); range of farm size (x>=12.72, P=0.05); and nature of household headship
(r* = 29.99, P=0.001). Increase in forest cover was associated with CFA participation in PFM. Improvement in CFA members’
livelihood was associated with their participation in PFM. Enhancing income generating activities in and off the forest and
streamlining modalities of benefit sharing between Kenya Forest Service and the CFA members were proposed for improved
community livelihood and enhanced participation in PFM.

The present state and prospects of private forest owners’ associations. Pezdeviek Malovrh, S. (University of Ljubljana,
Slovenia; spela.pezdevsek.malovrh@bf.uni-lj.si), Avdibegovic, M. (University of Sarajevo, Bosnia and Herzegovina;
mavdibegovic @ gmail.com), Zadnik (Stirn), L., Kr¢, J (University of Ljubljana, Slovenia; lidija.zadnik @ bf.uni-lj.si;
Jjanez.krc @bf.uni-lj.si).

The study analyses the challenges and prospects of private forest owners’ cooperation in association in Slovenia applying the
SWOT (strengths, weaknesses, opportunities, and threats) method. The data from questionnaires with private forest owners and
presidents of associations were used to develop and to analyse the strategies for forest owners’ cooperation. Results reveal that
the members of associations are only partly satisfied with the operation of the existing associations and that the activities of
associations meet the members’ interests related to forest management. Thus, associations are recognized as a suitable form of
forest owners’ cooperation. The presidents of associations perceive the group activities and investments of members, as well as
educating of members as major strengths of private forest owners associations. Further, participation in tenders and change of
legislation is recognized as an important opportunity. The individual interests of members and insufficient cooperation with other
institutions are identified as weaknesses for associations, and the ignorance of some institutions is identified as a critical threat.
However, the rank of importance of the SWOT groups leads to defensive approach in the strategic planning where associations
have to minimize weaknesses in order to avoid threats. These results provide important insights in the future development of
forest owners’ cooperation in associations.

A culturally focused life cycle sustainability assessment: analysis of forestry value chain options with Maori land owners.
Pizzirani, S. (Scion, New Zealand; stefania.pizzirani @ scionresearch.com).

Forestry provides a range of benefits to indigenous communities, both tangible and intangible. In particular, the cultural benefits
associated with forestry are distinctly important yet often go unrecognised. The indigenous Maori of New Zealand are one of the
largest forest owners in the country, and have a keen interest in forestry. Currently the most common type of forestry is even-aged
plantations of exotic species which provides a degree of long-term profit and economic stability. However, Maori also wish to
pursue alternative forestry options (including the use of native species or uneven aged management). To explore forestry options a
participatory case study was undertaken with the Ngati Porou iwi (tribe) using the life cycle sustainability assessment (LCSA)
technique to review the impacts of proposed alternative forestry value chains. LCSA assesses a product’s environmental, social,
and economic impacts from the ‘cradle to the grave’. In this case study, indigenous cultural impacts were also included in the
LCSA thus reporting impacts along a quadruple bottom line, the first of its kind. This research presentation reviews the process
of integrating culture into the LCSA technique and the quadruple bottom line LCSA impacts of the current and proposed forestry
value chains.

Small-scale forestry and policy challenges in East Asia. Sato, N. (Kyushu University, Japan; sato.noriko.842@m.kyushu-u.ac.jp),
Choi, S. (Department of Forest Resources, Sunchon National University, Republic of Korea; ¢si9626@yahoo.co.jp), KANG, H.
(National University, Republic of Korea; kanghagmokang @yahoo.co.jp), Tseng, Y. (National Changhua University of Education,
China-Taipei; yuliang318@yahoo.co.jp).

Japan, Korea, and Taiwan face common rural problems. The first is rapidly aging populations. The second is the under-used
resources of domestic forests, as symbolized in extremely low timber self-sufficiency rates (Japan, 26%; Korea, 15%; and Taiwan,
1% in 2011). The third is the fragmented small-scale ownership of private forests. An effective policy for sustainable forest
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management requires the enhancement of cross-national research in the East Asian countries. Employing government statistics,
secondary sources, and case studies, this study illuminates the similarities and differences of forest policies and their impacts on
small-scale forest owners. In Japan, forest policies has been actively carried out to enhance timber production, as seen in the
coordination and consolidation of forestry practices among groups of small forest owners and the subsidies to the actors who
formulated their forestry management plans. In Korea, the upgrading of timber distribution structures has begun in order to
enhance timber self-sufficiency. In Taiwan, policies have focused on forest conservation and the self-support of rural mountain
communities, such as through eco-tourism. The authors explain the effects of these policies on the household economies of
small-scale forest owners, inheritance practices and land transactions, and the social structures of communities.

Community forestry and fire management: combining social and ecological research to strengthen land management in
communal forests in rural Mexico. Sheridan, R. (Northern Arizona University, USA; rs253 @nau.edu).

This project uses social and ecological diagnostic tools to develop a fire management strategy for a communal forest containing
an economically valuable pifién pine species, Pinus cembroides subs. orizabensis, in the state of Tlaxcala, Mexico. The ultimate
goal was to not only to preserve this endemic species but also to benefit the local community. This project combines education,
outreach, social science, and ecological research to examine how communities can better manage their common-pool resources,
thereby creating more sustainable and resilient landscapes and livelihoods. The social assessment was conducted through
household interviews, community workshops, and direct participant observation. The ecological diagnostic was carried out
through a fuel inventory and forest structure survey. The ecological risk of fire was quantified and coupled with the social
analysis to develop an integrated management strategy on how to reduce the risk of fires in these communal forests while
simultaneously benefiting the community economically and organizationally. Results indicate that human activities directly
influence forest fuel structure and composition; local social dynamics also determine feasible management options. Combining
both social and ecological diagnostic tools provide a more comprehensive understanding of the risks to forests and identifies more
realistic community-supported options for conservation.

Modeling private woodland owner timber harvesting behavior using social interactions, risk perception, and peer-to-peer
networking. Silver, E., Leahy, J., Weiskittel, A. (University of Maine, USA; emily.j.silver@maine.edu; jessica.leahy@maine.edu;
aaron.weiskittel@maine.edu), Kittredge, D. (University of Massachusetts, USA; dbk@eco.umass.edu), Hiebeler, D. (University of
Maine, USA; david.hiebeler @ maine.edu).

Privately-owned woodlands are an important source of timber in North America and worldwide. Available timber supply is
difficult to estimate because complex behavioral theory informs the owner’s decision to harvest. The decision-making environment
consists of exogenous market factors, internal cognitive processes, and social interactions with fellow landowners, foresters,

and other rural community members. This study seeks to understand how social interactions, risk perceptions, and peer-to-peer
networks influence timber-harvesting behavior using an agent-based model. This theoretical model uses a 4 000 ha? world with
forested polygons in various states of ‘harvest readiness’ and three types of agents: forest landowners, foresters, and cooperators
(individuals trained in conservation who use peer-to-peer networking). Agent rules, interactions, and characteristics were param-
eterized with values from existing literature. Three experiments were run 500 times, with varying levels of risk perception: (1) A
forester and cooperator on the landscape, no neighbor-neighbor interaction; (2) No foresters or cooperators, neighbor-to-neighbor
interaction; and (3) A forester, cooperator, and neighbor-to-neighbor interaction. Results indicate that parcels are more likely to be
harvested, and harvested sustainably (i.e. parcels “ready” to harvest are harvested) under scenarios 1 and 3. Model output and
equations will inform forest policy and understanding of land-use change.

Forest land ownership changes in Europe: significance for management and policy. Weiss, G. (University of Natural
Resources and Life Sciences, Austria; gerhard.weiss @boku.ac.at), Lidestav, G. (Swedish University of Agricultural Sciences,
Sweden; gun.lidestav@slu.se), Nybakk, E. (Norwegian Forest and Landscape Institute, Norway; nye@skogoglandskap.no),
Schraml, U. (University of Freiburg, Germany, ulrich.schraml@ ifp.uni-freiburg.de), Sarvasova, Z. (National Forest Centre,
Slovakia; sarvasova@nlcsk.org), Lawrence, A. (Forest Research, United Kingdom; anna.lawrence @forestry.gsi.gov.uk).

Forest ownership is changing across the world. In Europe, particularly notable changes include a move towards increasing
numbers of ‘absentee’ forest owners in some regions and moves towards ‘community-based’ forest management and smallholder
forestry in other areas. Both as a result of these ownership changes and because of the increasing complexity of forest manage-
ment objectives (timber production, biodiversity conservation, climate change adaptation and mitigation, and provision of other
ecosystem services), the practices of forest management are also changing. The interactions between ownership type, actual or
appropriate forest management approaches, and policy are of fundamental importance in understanding and shaping forestry, but
represent a neglected research area. This presentation builds on work from 28 countries, coordinated through the European COST
Action FP1201 FOREST LAND OWNERSHIP CHANGES IN EUROPE: SIGNIFICANCE FOR MANAGEMENT AND
POLICY (FACESMAP). Drawing on an evidence review across the 28 participating countries, the paper describes the manifold
dimensions of changing ownership, both in their local contexts and spatially across Europe; and provides an analysis of the
relationships between such ownership changes, forest management approaches, and effectiveness of policy support.

A-09 Communities, forests, forest industries and the Social Licence to Operate

Organizers: Peter Edwards (Swedish University of Agricultural Sciences), Justine Lacey & Kieren
Moffat (CSIRO, Australia)

Gaining a social license to practice the assisted migration of species in forestry. Klenk, N. (University of Toronto, Canada;
nicole.klenk@utoronto.ca).
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The idea of evidence-based decision-making (EBDM) has been put into practice in numerous government agencies in Europe and
North America as a response to demands for increased efficiency and transparency in public policy-making, for achieving high
standards of policy performance and increasing the legitimacy of public policy choices. The idea of EBDM has received critical
attention by academics concerned with the political dimensions of the social construction of evidence. In this paper we present
results from a case study of the policy process that enables the range expansion of western larch in British Columbia, the first
policy of its kind in Canada. The politics of EBDM in this case is directly related to obtaining a social license to engage in

the assisted migration of species, a hotly debated climate change option in the scientific community. Our paper addresses the
following research questions: (a) what data was selected as evidence in developing the western larch policy; (b) what were the
social and political practices involved in the construction of evidence in the western larch policy process; and, (c) how was

the social license to practice assisted migration obtained by government scientists and policy developers involved in developing
the western larch policy?

Social licence as social contract: procedural justice, democracy and activism in the Australian forest industry. Lacey, J.
(Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia; Justine.Lacey@csiro.au), Edwards, P.
(Swedish University of Agricultural Sciences, Sweden; peter.edwards@slu.se), Lamont, J. (University of Queensland, Australia;
Julian.lamont @ gmail.com).

The term, social licence to operate, originally emerged from the mining and extractive sector. However, it has been used in the
forestry sector since the late 1990s to refer to the broad acceptance communities and other stakeholders provide to industry’s
development of forest resources. In this context, the social licence has also been described as a form of social contract.
Increasingly, members of society are taking an active interest in how natural resources are used and developed. This reflects the
expectations society has about the relative costs and benefits of these activities, and what they are willing to accept. In Australia,
there have been a number of significant examples of citizen action against the forest industry which have lead to industry failure.
In some cases, a lack of social licence has been cited as the reason for this. However, there have also been landmark agreements
reached between the forest industry and communities in Australia that reflect a shared vision. Using examples of citizen participa-
tion in the Australian forest sector, this paper summarises recent research on the processes and failures of social agreement
making that highlight the role of procedural justice as a critical factor for achieving a social licence.

Obtaining and maintaining social licence to operate — British Columbia’s quality assurance model. Oman, D., Ryan, T.
(BC Forest Practices Board, Canada; Darlene.Oman@gov.bc.ca; Tim.Ryan@ gov.bc.ca).

British Columbia (BC) has a unique approach to quality assurance for forest practices that is an important part of the BC forest
industry’s social licence to operate. Consisting almost entirely of publicly owned forest land, British Columbia depends on
maintaining public support and approval to engage in forest resource use and management. In the late 1980s and early 1990s,
BC’s forest industry essentially lost its social licence, culminating in massive protests and citizen arrests as the public expressed
dissatisfaction. Since that time, a unique model of quality assurance has evolved, and today, BC’s forest industry enjoys much
stronger public support. The four components of BC’s quality assurance model are: government regulation, professional reliance,
industry certification and independent oversight. Few if any other jurisdictions have all four parts, at least formally. Government
has put considerable focus on regulating forest practices for the past two decades. Forest professionals have mandatory registra-
tion, independent of government. Industry has invested heavily in certification. The Forest Practices Board provides the public
with assurance and an avenue into the quality assurance system. Based on interviews, opinion polls and observations, this paper
explores how this model fosters public confidence that practices are sound.

The socioeconomic impacts of smallholder industrial tree plantations in the Philippines. Peras, R., Pulhin, J. (University of
the Philippines Los Banos, Philippines; rjjperas@gmail.com; jpulhin@yahoo.com).

Massive reforestation and spontaneous tree growing are the initiatives undertaken in the Philippines to address forest degradation.
Unfortunately, only about 10% of the targeted degraded areas have been rehabilitated so far by the government and the private
sector. Much of the additional cover is contributed by the industrial tree plantations (ITP) promoted by corporations either
through outgrowing schemes or by direct investment. ITP is seen as an important key player in the national and local
socio-economic development. It is also an offshoot of the decreasing supply of commercial timber from natural forests.

The interestingly high incidence of smallholder tree farming in Caraga Region, Mindanao for timber production purposes has
spread like wildfire all over the region. Hence, the paper highlights the socio-economic impacts of tree farming at the household
level using a combination of qualitative and quantitative data collection methods. The study revealed that tree farming contributed
to the improvement the livelihood of the household, local economy, and the quality and quantity of forest areas. The major
challenge facing the practice is the equity issues associated with costs and benefits favoring the middlemen more than the tree
farmers.

New Generation Plantations: all forestry has to become social forestry. Silva, L.N. (WWEFE, Portugal; Insilva@wwfint.org).

A seven billion person world requires forestry and farming practices that produce more with less land and water, while empower-
ing communities to achieve their aspirations. In many rural areas, forestry companies are the best resourced and best connected
institutions around. The challenge is how to channel investment through forestry into benefiting communities. Investing in locally
controlled forestry is an idea whose time has come. New Generation Plantations (NGP) has the premise that skilled, motivated
local people can run successful forestry businesses, helping forest industry secure a reliable supply of wood. NGP links forestry
with communities and governments to unlock funding to scale-up smart forestry investment that shares the benefits and ownership
with communities. The NGP concept describes an ideal form of plantation that maintains ecosystem integrity, protects high
conservation values and is developed through effective stakeholder participation, contributing to an economic inclusive green
growth. The New Generation Plantations is a learning and influencing platform of WWEF, companies and governments, in dialogue
to develop sustainable solutions for better plantations. The platform advocates for better plantations in key regions by learning
from real-world experiences of participants, showing and sharing practical examples of how plantations can be done.
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Collaboration opportunities in Corporate Social Responsibility (CSR) reporting for Finnish non-industrial private forestry
(NIPF) and non-integrated sawmilling industry. Toivio, M., Toppinen, A., Lihtinen, K., Suur-Uski, O. (University of Helsinki,
Finland; matti.toivio@helsinki.fi; anne.toppinen@ helsinki.fi; katja.lahtinen @ helsinki.fi; olli.suur-uski@ helsinki.fi).

Importance of the information on the acceptability of forestry-sawmilling production chains is increasing as a factor of competi-
tiveness in the forest products markets. In the future, capability of production chains to produce reliable Corporate Social
Responsibility (CSR) information on the economic, environmental and social sustainability of their operations may create new
business opportunities especially in the environmentally and socially conscious pioneer customer segments. In recent years, lots of
sustainability measurement systems for assessing, e.g. regional and national sustainability of forest sector operations have been
developed, but generally their applicability at firm-level decision-making has been weak. In this study, critical CSR measures

for assessing the sustainability impacts of Finnish forestry-sawmilling production chains and collaboration opportunities for
developing common CSR reporting between NIPF and non-integrated sawmills are presented. The data of the study were gathered
by using the Global Reporting Initiative (GRI) framework as a reference both from the representatives of Finnish NIPF and
non-integrated sawmills in August-October 2013. To receive information on the relative importance of different GRI measures in
the CSR reporting of the production chains, the survey questionnaires were structured and analyzed by employing Multi-Criteria
Decision Analysis (MCDA) methodology.

Corporate responsibility development paths in the forest sector. Toppinen, A. (University of Helsinki, Finland;
anne.toppinen @ helsinki.fi), Tuppura, A., Arminen, H. (Lappeenranta University of Technology, Finland; anni.tuppura@lut.fi,
heli.arminen@lut.fi).

In the past two decades, the growing public interest in environmental and social issues has intensified pressures on forest industry
companies in their efforts to gain license to operate by meeting often mutually conflicting stakeholder expectations at both global
and local levels. Today, integrating social and environmental concerns responsibly into business operations (i.e. implementing
corporate social responsibility, CSR) is essential. In the global forest industry, adoption and development of CSR practices in

a company is likely to be path-dependent, requiring an adoption of specific sustainability practice before another can be
successfully implemented. The path-dependency may influence on the companies’ possibilities to gain competitive advantage

in the future. In this explorative study, we use the leading measure capturing multi-dimensionality of CSR, namely the Kinder,
Lydenberg and Domini (KLD) index to empirically study the development of the CSR performance among large U.S. forest
companies. We applied trajectory analysis to identify sub-populations that follow similar CSR developmental trajectories over
time, and to find out whether forest sector companies belong to the same sub-population. Further, trajectory analysis facilitated
the shapes of the particular trajectories, and indicated the possible CSR leaders and laggards among forest industry companies.

First Nations and forestry companies in Canada: possibilities and pitfalls of an informal social licence in a contested
environment. Wyatt, S. (Université de Moncton, Canada; swyatt@umce.ca).

Industrial forestry in Canada most commonly occurs on the traditional lands of indigenous First Nations, and forestry companies
are increasingly recognizing the need to gain acceptance and approval of communities — often referred to as obtaining a social
licence to operate (SLO). We conducted an inventory of forest sector collaborative arrangements in 474 Aboriginal communities,
identifying a wide variety of techniques and practices. These range from protests or actions that deny social licence, through
economic partnerships and consultation processes to new governance and soft law arrangements such as forest certification. This
presentation will explore both advantages and disadvantages of SLO in the context of Canadian First Nations. In particular we
note that direct engagement between industry and Aboriginal communities can help foster respect and relationships, while also
favouring better distribution of benefits and innovation and improvement in practices. However, questions remain concerning the
ways that SLOs are negotiated, implemented and monitored, especially given cross-cultural situations with differences in power,
values and expectations. Furthermore, the informal nature of SLOs may be inappropriate in an environment of contested rights
and judicial rulings. These remain subjects for further research.

A-10 Establishing social institutions for co-management of public forest lands

Organizers: Jamie Barbour (U.S. Forest Service), Cassandra Moseley (University of Oregon, USA) &
Susan Charnley (U.S. Forest Service)

Stakeholders’ participation in community based forest management (CBFM) in Cross River State, Nigeria. Abi, E.
(Forestry Research Institute of Nigeria (FRIN), Nigeria; eneabi2008@yahoo.com).

Stakeholders’ participation in Community-Based Forest Management (CBFM) in Cross River State (CRS) was assessed in order
to gain insight into the workings of CBFM in CRS for efficiency and effectiveness. A three-stage sampling technique was used
to administer four sets of questionnaire to forestry officials, community/rural dwellers; timber dealers/sawmillers and non-
governmental organizations (NGOs) with interest in environmental issues. Eight communities from four local government

areas (LGAs) were randomly sampled. Data collected were analysed using descriptive statistics. The study revealed that all

the stakeholders had heard about CBFM and its practices. The most significant gain of the CBFM has been the meaningful
partnership between the Cross River State Forestry Commission (CRSFC) and the people in protecting and managing the forest
resources. The existing benefit sharing ratio of CBFM proceeds is 20:80 for government established plantations while communi-
ties have 70:30 from products derived from community forests. The current sharing ratio for the products obtained from the forest
reserve is 50:50. Some of the identified challenges confronting the implementation of CBFM were inadequate encouragement and
cooperation among some members of the communities; inadequate incentives and equipments. For effective CBFM, stakeholders
should be trained on modern strategy of community forestry and sustainable forest management.
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Implementing Collaborative Natural Resources Governance for the Sustainable Management of the Mt. Makiling Forest
Reserve, Philippines. Bantayan, N. (University of the Philippines Los Banos, Philippines; ncbantayan@ gmail.com), Castillo, M.,
Sargento, J., Breva, R., Barile, J., Balahadia, N., Castillo, L. (Makiling Center for Mountain Ecosystems, Philippines;
mannycastillo100@yahoo.com; josargento@yahoo.com; rvbreva@yahoo.com; jojobarile @yahoo.com; nbalahadia@yahoo.com;
mcme_leilani@yahoo.com.ph).

This study proved that collaboration of forest managers with stakeholders lead to sustainable management. We collaborated with
stakeholders that included the villagers or local people, local leaders and the private sector in a program on collaborative natural
resources governance that was implemented on the Mt. Makiling Forest Reserve (MFR), Philippines — a public forest. Several
activities were put in place, namely; a volunteer forest conservation program, regular census of forest occupants, and a tree
planting and nurturing program with the private sector. The volunteer forest conservation program trains and deputizes selected
forest occupants to become the protectors of the forest while at the same time benefiting from the produce of their agroforestry
farms. As a result, our latest surveys revealed that the problems of MFR have become less from the occupants inside the forest
reserve but more from the people outside its boundaries. Concurrently, a 100% re-census of forest occupants is being completed
to update the data from 2003. Thirdly, members of the private sector are apportioned parts of the public forest that need
restoration through a program dubbed Tree Planting and Nurturing that lasts for at least three years or until such time that the
area is fully restored.

The first four years of a collaborative forest landscape restoration project on Colorado’s Front Range: successes and
lessons learned. Dickinson, Y. (Colorado State University, USA; yvette.dickinson@colostate.edu), Beh, G. (Beh Management
Consulting, USA; gali@behconsulting.com).

The lower montane forests of the Colorado Front Range have changed significantly over the last 150 years. In the absence of the
historic mixed-severity fire regime, the density of small and medium-sized trees has increased greatly. This increased tree density
has been associated with increased occurrence of large uncharacteristically severe fires, insect outbreaks, and the degradation of
open-woodland habitat. Furthermore, the wildland urban interface (WUI) is continuing to expand as more people build their
homes in these fire-adapted forests. As such, there is an increasing pressure to restore the structure and function of these forests,
and reduce the likelihood of uncharacteristic wildfire. In 2010, the Front Range Roundtable (a community group comprising
non-government organizations, researchers, private stakeholders, and federal, state and local agencies) and two national forests
(Arapaho and Pike National Forests) embarked on the Front Range Collaborative Forest Landscape Restoration Project (CFLRP).
Over the past four years this collaborative project has endeavored to set restoration goals, carry out restoration treatments,
monitor the success of the treatments and use adaptive management principles. We will present the successes of this collaborative
project, and describe the lessons learned about working collaboratively to restore these forested landscapes.

Participatory management model of the socio-ecological system for sustainable rural development and community forestry
wellbeing in Mexico. Lujan, C., Olivas-Garcia, M (Universidad Auténoma de Chihuahua, Mexico; clujanl2 @ hotmail.com;
Jjolivas @uach.mx), Gonzalez-Herndndez, H. (Programa de las Nacionales Unidas-Comision Nacional Forestal, Mexico;
gzilda@yahoo.com.mx), Vazquez-Alvarez, S. (Forestry Consultant, Chihuahua, Mexico; p76977 @yahoo.com.mx),
Hernandez-Salas, J. (Universidad Autonoma de Chihuahua, Mexico; jhernans@uach.mx).

In Mexico, challenges of globalization, climate change and biodiversity loss have created the need to concentrate efforts for
strategically managing processes and building capacities in forest ejidos and communities, since they are who live with the effects
of any action. For that, it is necessary to apply a participatory management model of the socio-ecological system in forest ejidos
and communities for sustainable development. The model includes: (a) Multisearch Conference, which is a participatory and
bottom up decision-making process, and (b) participatory strategic management model for the competitiveness of community
forest enterprises. The integral model is based on three principles: strategic thinking, holistic vision, and participatory democracy.
It includes strategies for designing, implementing, and monitoring strategic plans for managing sustainable forestry development.
Examples of application of this model are: (a) participatory strategic master plan for sustainable forestry development in
Chihuahua, Mexico, and (b) integral forestry development of the forest Ejido “El Largo and Anexas”, Madera, Chihuahua,
Mexico. In sum, the participatory model promotes an anticipatory, and self-managed sustainable community forestry development.
The model represents a paradigm shift to get sustainable community forestry development.

Co-management of government-owned lands: lessons from across the globe. Moseley, C. (University of Oregon, USA;
cmoseley@uoregon.edu), Barbour, R., Charnley, S. (U.S. Forest Service, USA; jbarbour01 @fs.fed.us; scharnley@fs.fed.us).

For three decades, countries across the globe have been experimenting with co-management of forests that are owned by the state.
Places as diverse as Canada and Nepal have developed co-management systems. These schemes can range from informal
collaboration to more formal shifting of decision-making to nongovernmental actors. Regardless, the emergence of these sorts of
systems can change the relationships between state and societal actors along with economic opportunities and power relationships
at multiple scales. In this presentation, we identify key successes, limitations, and lessons from forest co-management for
practitioners and policy makers. We also identify questions for future research, building on the other presentations in this panel
along with a review of the broader literature.

Eco-agriculture, green rural economy and sustainable governance of the forests in the Congo Basin. Njomkap, J.
(African Model Forests Networks, Cameroon; jc.njomkap @africanmodelforests.org).

The Model Forest is a multi-actors discussion platform for land stakeholders with a common vision and sustainable development
priorities. This is also an integrated approach for participatory land management and a tool for the long-term implementation of
projects managed by local actors. The unified economic program (ONE PROGRAMME) of the African Network of Model
Forests is an economy promotion tool to strengthen the leadership of the communities regarding the enforcement of emerging
opportunities, such as adaptation to climate change, REDD+ and payment for environmental services. The Travelling Model
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Forest School trains local expert facilitators and producers in creating enterprises, developing value chains, micro-financing,
appropriate technologies, participatory follow-up evaluation, with the aim to promote, under the label of MF, a green rural
market economy and natural products. The areas of ONE PROGRAMME are eco-agriculture, non-wood forest products, timber,
ecotourism, the valorization of heritage and traditional knowledge, rural hydrology and renewable energies. By facilitating
partnership between universities, research centers, public administrations and local actors, Model Forest landscapes build up
interfaces between science, politics and sustainable development.

Participatory forest management networks of Odisha — time for more recognition. Siripurapu, K. (University of Maryland at
College Park, USA; kanna@umd.edu).

Community-based forest networks of India and Nepal have been suffering from serious neglect and left at disadvantage due to
lack of legal recognition. A brief review of literature on community-based forest networks found that they lack certain attributes
that are necessary to be considered as equal partners in the activities aimed at forest conservation and livelihood improvement. In
this review a brief on the informal community-based forest networks of Odisha and their status of recognition through the Forest
Rights Act (FRA) 2006 is presented. It was found that there are many studies conducted on joint forest management, community-
based forest management, and recently on the impacts of FRA 2006, in Odisha. However, it was found that there has been very
little or no research studies conducted on the impacts of FRA 2006 on community-based forest management networks of Odisha.
It is thought that more research studies should be conducted on how FRA 2006 could strengthen community-based forest
management networks of Odisha.

A-11 American Indian forestry
Organizer: Donald Motanic (Intertribal Timber Council, USA)

Anchor forests: A multi-ownership pilot project in eastern Washington to maintain working forests. Andringa, S.
(Yakama Nation, USA; steve @yakama.com), O’Laughlin, J. (University of Idaho, USA; jayo@uidaho.edu).

The ability of our nation’s forests to continue to provide a wide array of ecosystem services and economic benefits is being
diminished by fragmentation and the loss of infrastructure for management, harvesting, transportation, and processing. A pilot
project is being pursued in eastern Washington to explore the potential to sustain economic and ecological functions on the
landscape through anchor forests. Anchor forests are large tracts of forest land that are expected to remain under long-term
stewardship, including substantial commitments for commodity production. They could provide focal points for investments in
ecosystem services and infrastructure needed to sustain working forests on the landscape. The anchor forest concept will be
explained and progress on the pilot project reported, including resource assessment, collaborative cross-ownership strategies,
and identification of barriers to meeting management objectives.

Sustainable forest management within the context of ecological change: community perspectives and challenges from the
Menominee Tribe of Indians of Wisconsin. Dockry, M. (U.S. Forest Service, USA; mdockry@fs.fed.us), Langston, N.
(Michigan Technological University, USA; nelangs3@mtu.edu).

The Menominee tribe has emerged as a global leader in sustainable forestry. Over the past 150 years the tribe has harvested
timber from their reservation on a sustainable basis. In the 1990s, tribal foresters began to use even-aged silvicultural techniques
to regenerate shade intolerant species like white pine (Pinus strobus). This paper outlines multiple tribal perceptions of even-aged
silviculture, ecological change, and highlights differing community definitions of sustainable forestry. We use historical and
qualitative social science research techniques to analyze land survey records, planning documents, and interviews with Menomi-
nee community members. The results of the study show forest composition has shifted in some areas due to fire suppression and
uneven-aged harvesting. Community interviews indicate that some tribal members view even-aged silviculture as contrary to
Menominee traditions while others believe it maintains forest diversity. Despite conflicting views, interview participants explained
that forest management has allowed the tribe to control their territory, maintain their forest, and foster their culture. Sustainable
forestry, according to interview participants, incorporates history, economics, ecology, and tribal values. This study suggests that
an understanding of the historical, ecological, and social context of forest management is necessary to develop management goals
in the context of ecological change.

Recruitment and retention of tribal youth as future management leaders. Hoagland, S. (Northern Arizona University, USA;
serrahoagland @ gmail.com), Motanic, D. (Intertribal Timber Council, USA; donmo@itcnet.org).

Tribal youth tie the past with the present and the promise of tomorrow. Like many organizations responsible for natural resource
management, Indian tribes are struggling with ways to replace the knowledge, experience and leadership being lost through an
aging workforce. This presentation will discuss efforts to encourage tribal youth to become future leaders in resource management
by drawing upon the wisdom of elders and knowledge keepers within tribal communities and the methods and skills they learn as
they pursue academic degrees.

Pacific Northwest Research Station Tribal Climate Change Research Program. Kruger, L. (U.S. Forest Service, USA;
lindalaska2003 @ gmail.com), Lynn, K. (University of Oregon, USA; kathy@uoregon.edu).

The impacts of climate change will not be evenly distributed. Indigenous populations may be among the most heavily impacted
because of their dependence on natural resources for economic and cultural identity. The objectives of the Pacific Northwest
Tribes and Climate Change Project are to (1) increase understanding of the needs and opportunities for tribal climate change
planning; (2) examine impacts of climate change on tribal cultures, sovereignty, and traditional ways of life; and (3) examine the
role of traditional knowledge in climate change assessment and planning. Activities include providing information on government
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programs, a funding guide of US climate change programs, tribal climate change profiles that showcase innovative efforts by
tribes to address climate change through adaptation and mitigation strategies. A Pacific Northwest Tribal Climate Change
Network was established, monthly conference calls and an annual conference provide opportunities to disseminate information
and share resources. The Network has grown to over 185 participants from tribal councils and staff, public agencies, non-
governmental organizations, universities, and others. A study of the role of gender and indigenous people in a climate change
context has been initiated in an effort to frame the role that gender may play in defining climate change impacts and solutions.

Overview of Indian forests and forestry. Motanic, D., Rigdon, P. (Intertribal Timber Council, USA; donmo @itcnet.org;
prigdon@yakama.com).

The health and productivity of forests are crucial for many Tribal communities across the United States. The capacity of Tribes to
sustain the broad array of benefits the forests have provided for countless generations is coming under serious threat from
fragmentation, wildfire, insects, disease, and climate change. The presentation will focus on ways that tribal involvement can help
restore the health and productivity of our nation’s forests.

A-12 Participatory protected area management at the human needs and
sustainable wildlife conservation interface

Organizers: C.A.M. Sylvestre Djagoun (Université d’Abomey-Calavi, Benin), Hugues Akpona
(National Forest Office, Benin), Edward D. Wiafe (Presbyterian University College, Ghana) & Achille
Assogbadjo (Université d’Abomey-Calavi, Benin)

Spotted necked otters vs. fishermen in Hlan River, Benin: key ecological and socio-economic factors of a conflict. Akpona,
A. (Direction Générale des Foréts et des Ressources Naturelles, Benin; akpona@ gmail.com), Djagoun, C., Sinsin, B. (University
of Abomey-Calavi, Benin; dchabi@ gmail.com; bsinsin@ gmail.com), Mensah, G. (National Institute of Agricultural Research of
Benin (INRAB), Benin; mensahga@ gmail.com).

This study highlights the motivations and identifies factors that explain conflicts between fishermen and otters in Hlan River. We
conducted a questionnaire survey among fishermen (n=163) to investigate perceptions of otter predation and damage estimation.
Among them, 30 fishermen were daily monitored to establish the key ecological and socio-economic context of the conflict
through several predictions. We performed the hierarchical classification analysis using ward distance to categorize fish species
according to otter damage intensity and used generalized linear models to identify predictors that better explain otter damage.
From the 16 fish species inventoried as the mostly caught by fishermen at Hlan River, otters were reported to favor the most
expensive and, the total loss of income attributable to spotted-necked otters’ damage is estimated at 9%. Our model shows that
otter damage increase significantly with the total adult fish captured while the cost of the species’ damage increases with the
equipment setup time duration. The equipment set up duration in otter damage intensity, fixing the threshold at 1 000 minutes and
recommend an increase of the fishing equipment checking to minimize damage. Sustainable management of these conflicts
requires an integrated approach that will contribute to build more effective solutions.

Rodents as food sources in Lama Forest Reserve in Benin. Assogbadjo, A. (University of Abomey-Calavi, Benin;
assogbadjo @ gmail.com).

This study was designed to look at the consumption of rodents as a food source combined with a survey of rodents sold in
markets in Benin. Data was collected on rodents species consumed, frequencies of consumption and food preferences in the Lama
Forest Reserve in Benin. Some animals were captured in order to confirm the species. Rodents were a major part of diet included
ten species: grasscutter (Thryonomys swinderianus), giant rats (Cricetomys gambianus), Gambian Sun-squirrel (Heliosciurus
gambianus), crested porcupine (Hystrix cristata), ground squirrel (Xerus erythropus), grass rat (Arvicanthis niloticus), slender
gerbil (Taterillus gracilis), Kempi’s gerbil (Tatera kempii), multimammate rats (Mastomys spp.) and grass mouse (Lemniscomys
striatus venustus). On average, young people and children consumed rodents 6 times per person per month. The preferences of
local populations were grasscutter and giant rats which were sold in local markets at relatively high prices: US$8-10 and US$2—4
respectively. Wildlife constitutes an important food resource, which cannot easily be replaced or removed without causing
negative socio-economic disturbances. Finally, the impact of hunting on the rodent populations and dynamics was discussed and
sustainable harvesting techniques have been proposed.

Integrating local communities to safeguard livelihoods and resolve conflicts in the Kakum Conservation Area, Ghana.
Danquah, E., Oppong, S. (Kwame Nkrumah University of Science and Technology, Ghana; emmanueldanquah@yahoo.com;
kobbyoppong @yahoo.com).

Severe elephant crop raiding at Kakum Conservation Area (Kakum) in Ghana has resulted in several confrontations between
management and farmers. The study aims to integrate local communities in conflict resolution with the specific objective to build
the capacity of farmers in crop protection methods. The study initially covered 750 farmers in 30 fringe communities. The
farmers adopted basic community based problem elephant control mechanisms into their farming practices and this resulted in
about 50% reduction in raids around Kakum. Following these successes, 40 additional farmers in 10 other fringe communities
were included in the study. This resulted in 30% more reduction in raids. The combined effect of these interventions was an 80%
reduction in crop raids around Kakum leading to tremendous improvements in farmers’ livelihoods as crop losses to elephants
were significantly reduced. The net effect was a general reduction in the number of confrontations between management and
farmers and increased integration of local communities in the management of Kakum. The results highlight experiences and best
practices in participatory wildlife management involving local communities at Kakum, with a particular focus on conflict
resolution, safe-guarding livelihoods and promoting wildlife conservation, which was hitherto non- existent.
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Bovid responses to anthropogenic effects, habitat and environmental parameters in the Pendjari Biosphere Reserve
(Northern Benin) during the dry season. Djagoun, C. (University of Abomey-Calavi, Benin; sylvestrechabi@ gmail.com),
Mensah, G. (National Institute of Agricultural Research of Benin (INRAB), Benin; mensahga@ gmail.com), Sinsin, B.
(University of Abomey-Calavi, Benin; bsinsin@ gmail.com).

Multiple land uses around protected areas can be a serious complication for wildlife management. We calculated habitat selection
indices for ten bovid species to assess if habitat use differed in each bovid species between hunting and non-hunting zones.
Presence/absence data was used in resource-selection functions based on a generalized linear mixed effect model to examine
factors that explained bovid species distribution. We observed stronger avoidance of open habitat types in the hunting zone than
in the non-hunting zone for the hartebeest, oribi, roan, kob, waterbuck and reedbuck. In contrast, in grey duiker, red-flanked
duiker, bushbuck and buffalo we found no differences in habitat use between hunted and non-hunted areas. This may indicate that
the latter species show more pronounced ecological and behavioural plasticity. Further, resource selection of bovid species on a
small scale was influenced by other factors such as habitat structure, landscape characteristics, and human disturbance. This
preliminary assessment of bovid habitat relationships in West Africa suggests that human hunting activities may cause species to
alter their habitat selection. We therefore suggest habitat models may need to incorporate this source of variation if they are to
accurately predict habitat use or distribution of a species.

Wildlife laws monitoring as an adaptive management tool in protected area management in Ghana: a case of Kakum
Conservation Area. Wiafe, E. (Presbyterian University College, Ghana; edward.wiafe @presbyuniversity.edu.gh).

The wildlife laws of Ghana alienated the rural communities from forest materials they depended on for their wellbeing. As a
result many local hunters operate secretly for both commercial and personal consumption. The discrepancies in the laws manifest
themselves in the continuous battle of the park management staff and poachers from the fringes of the protected areas. The main
aim of this study was to determine key factors that influence poaching rates in rainforest protected areas and the specific objec-
tives were to determine firstly, the optimal patrol efforts necessary to reduce illegal wildlife use to minimal; secondly, the
influence of the rainfall and seasonal activities on illegal wildlife use and thirdly, the effect of prosecution on incidence of illegal
activities. The study took place in Kakum Conservation Area from January 2005 to December 2009. The relationships between
the relative levels of illegal activities and patrol efforts (distance and mandays), rainfall, farming seasons and prosecution were
examined. The results indicated that as the patrol efforts increased the encounter with illegal wildlife use also increased until a
certain point that the encounter rates started decreasing. Neither the rainfall, seasonal activities nor prosecution were able to
influence the illegal activities but the patrol efforts.

Posters

Exploring opportunities for participatory wildlife management at the Bia Biosphere Reserve in western Ghana.
Danquah, E., Oppong, S. (Kwame Nkrumah University of Science and Technology, Ghana; emmanueldanquah@yahoo.com;
kobbyoppong @yahoo.com).

Biodiversity loss from over-exploitation is likely to worsen around the Bia Biosphere Reserve (Bia) if measures are not adopted
to secure the cooperation of local communities. To ensure integration of local communities, the Ghana Wildlife Division is
implementing the Community Resources Management Area (CREMA) concept, which attempts to link the conservation of
biological diversity within community forestry systems to the social and economic development of fringe communities. A major
challenge however, is to design core areas within the CREMAs where little or no human activity takes place that not only will
ensure the long-term viability of species and ecosystems but also will be politically and economically acceptable to local
communities and government. In this paper we highlight ongoing experiences and best practices in participatory wildlife
management involving local communities at Bia. We also discuss the attitudes and expectations of fringe communities on the
CREMA concept and the long-term viability of CREMAs to address the complex and multidimensional nature of linking
biodiversity and community forestry systems, with a focus on economic, livelihood, cultural, institutional and policy issues.

A number of possible conservation and silvicultural measures allowing for the survival of wildlife as well as improvement of
rural livelihoods are recommended.

Stable carbon isotope analysis of the diets of West African bovids in Pendjari Biosphere Reserve (Northern Benin).
Djagoun, C. (University of Abomey-Calavi, Benin; sylvestrechabi@ gmail.com), Codron, D. (University of Ziirich, Switzerland;
darylcodron@gmail.com), Sealy, J. (University of Cape Town, South Africa; Judith.Sealy@uct.ac.za), Mensah, G. (National
Institute of Agricultural Research of Benin (INRAB), Benin, mensahga@ gmail.com), Sinsin, B. (University of Abomey-Calavi,
Benin, Benin; bsinsin@ gmail.com).

Bovid diets have been studied for decades, but debate still exists about the diets of many species, in part because of geographical
or habitat-related dietary variations. We used stable carbon isotope analyses of faeces to explore the seasonal dietary preferences
of 11 bovid species from a West African savanna, the Pendjari Biosphere Reserve (PBR), along the browser/grazer (or C3/C4)
continuum. We compare our carbon isotope values with those for eastern and southern African bovids, as well as with dietary
predictions based on continent-wide averages derived from field studies. Oribi and reedbuck, expected to be grazers, were found
to be predominantly C3-feeders (browsers) in the PBR. Bushbuck, common duiker and red-flanked duiker consumed more C4
grass than reported in previous studies. When comparing wet and dry season diets, kob, roan and oribi showed the least variation
in C3 and C4 plant consumed proportions, while red-flanked duiker, bushbuck, reedbuck and waterbuck showed the most marked
shifts. This study shows that animals in the better-studied eastern and southern African savannas do not exhibit the full range of
possible dietary adaptations. Inclusion of data from a wider geographic area to include less well-studied regions will inform our
overall picture of bovid dietary ecology.
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Co-management approach to protect the protected areas: realistic or naive? Islam, M. (University of Queensland, Australia;
wasiulislam7 @yahoo.com), Sadath, M. (Khulna University, Bangladesh & Georg August University, Gottingen, Germany;
mnsadath@yahoo.com).

The scarce forest resources, particularly the forest-based Protected Areas (PAs) of Bangladesh, are under extreme pressure of
deforestation and degradation due to various anthropogenic pressures. To address this dilemma, the PAs of Bangladesh are
passing a transition management regime from traditional management approach to collaborative management or co-management
approach (CMA). The goal of CMA is to manage and conserve the natural resources (i.e. biodiversity) of the PAs as well as the
well-being of surrounding locals. The objective of this study is to perceive the perceptions of different stakeholders on CMA
and its associated problems in managing and protecting the PAs. Appreciative inquiry method was used in this case. Lawachara
National Park (LNP) and Satchari National Park (SNP) were selected as the study areas. The results showed that most of the
stakeholders of these two PAs were very positive. They were impressed to take part in the co-management process of the PAs.
There were co-management plans for these two PAs for its effective management and protection. Alternative income generation
activities have been prioritized in these management plans to uplift the socio-economic, environmental and institutional conditions
of the local communities living in and around these PAs to reduce their traditional pressure.

Manning the front lines of biodiversity conservation: developing competency standards for protected areas management in
the Philippines. Paras, F., Pulhin, J., Rebugio, L., Dolom, P. Cereno, R., Del Rosario, P. (University of the Philippines

Los Banos, Philippines; fdparas@ gmail.com; jpulhin@yahoo.com; lucrebugio @ gmail.com; predolom@yahoo.com;
r.cereno @ gmail.com;, peterdelrosario@ gmail.com).

Considered both as a biological hotspot and a megadiversity country, the Philippines are placed as a top priority for global
conservation. Currently there are 240 terrestrial, marine and coastal protected areas listed under Republic Act 7586: National
Integrated Protected Areas System (NIPAS), all of which are teeming with rich and unique tropical wildlife. Protected areas are
managed by the state, however with each site having its own externalities and peculiarities, management strategies need to be
up-to-date, extensive and harmonized without being generic and restrictive. This paper will demonstrate how the country will
hand-pick the select front liners of biodiversity conservation. This study is an unfolding of how competency standards for
protected areas management was developed, resulting from a consultative, participatory and collaborative process taking

into account the stakeholders’ perspectives — a distinct practice in the country. The results presented will include: the core
competencies for protected areas management staff, performance criteria, areas of execution, and behavioral evidence/needs.
The way forward, issues, and implications to policy, education and execution for these standards will also be discussed.

Evaluation of the efficacy of pepper-grease fence to prevent elephant crop raiding on farms around Kakum National Park,
Ghana. Wiafe, E. (Presbyterian University College, Ghana; edward.wiafe @presbyuniversity.edu.gh).

A pepper-grease-fence to prevent elephants of from destroying farms around Kakum Conservation Area was evaluated on its
efficacy. Sixty fenced and sixty unfenced farms located at the peripheries of the protected area were selected and inspected
regularly for a period of 12 months. 120 farmers were also interviewed about the use of the pepper-grease fences and its efficacy.
In 75% of the fenced farms, the elephants came close but never crossed it and never visited 20% while in 5% of the fenced farms
the elephants made an attempt to break through or enter the farms through different routes. Of the farms that were not fenced at
all, 75% were completely raided by the elephants. The majority (76.7%) of the respondents had a good knowledge about the
pepper fence with the major source of the information being the Wildlife Division staff and Agricultural extension agents. 54.5%
heard it from other farmers (31.1%) while only 14.4% obtained their knowledge from observation of other farmers. In practice,
26.7% said they practiced it effectively, 22.2% practiced it partially, and 51.1% did not practice the method at all.The cost and
difficulty of acquisition of materials were the main issues affecting the adoption rate.

A-13 Innovative planning and managing approaches for sustainable tourism in
forests and natural areas

Organizers: Taylor Stein (University of Florida, USA), Peter Fredman (Mid Sweden University,
Sweden), Nobuhiko Tanaka, Tokai University, Japan) & Liisa Tyrvdinen (Finnish Forest Research
Institute, Finland)

Do forests matter to the nature-based tourism industry? Fredman, P., Margaryan, L. (Mid-Sweden University, Sweden;
peter.fredman @miun.se; lusine.margaryan @miun.se).

This paper aims to contribute to better understanding of the role of forest environments in the nature-based tourism (NBT) supply
in Sweden by presenting results of a comprehensive NBT supply survey. Sweden, having a strong tradition of outdoor recreation,
has experienced a relatively recent expansion of NBT as a commercial activity. Understanding the attributes of the NBT supply
poses a number of challenges related to the lack of a universally agreed definition of NBT and consequential absence of a
systematic data collection. Based on pre-test results, a dataset for the survey was gathered (N=2060) with the aid of Swedish
regional tourism bureaus and a follow-up web-based survey was conducted in two waves during May-June and October-Novem-
ber 2013. The survey contained 49 major questions covering company characteristics, products offered, management specifics,
and topics related to land use, access to nature, sustainable development and networking. The aim of this presentation is to
provide an overview of the NBT supply in Sweden followed by an in-depth analysis on the role of forests and forest environ-
ments, including e.g. interactions between NBT and forest operations and the significance of forest environments and forest
organizations for NBT success.
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Tourism best management practices applications in southeast Alaska. Kruger, L. (U.S. Forest Service, USA;
lindalaska2003 @ gmail.com), Needham, M. (Oregon State University, USA; mark.needham@orgeonstate.edu).

The United States manages 240 million acres (971 246 km?) in Alaska, including southeast Alaska’s Tongass National Forest, the
largest national forest in the United States at 17 million acres (69 000 km?). Tourism and outdoor recreation make up the fastest
and most consistently growing industry in Alaska. In recent years around one million cruise ship passengers visited southeast
Alaska each summer. This research focuses on the application of tourism best management practices (TBMP), a collaborative
approach for addressing impacts of tourism, in the greater Juneau Alaska area and wilderness best management practices
(WBMP) applied in nearby Tracy Arm-Fords Terror Wilderness on the Tongass National Forest. The approaches incorporate
voluntary codes of conduct, an increasingly popular method for addressing impacts of recreation and tourism in protected areas.
The research identified use-related indicators for inclusion in TBMP and WBMP programs. Findings, based on interviews with
agency personnel, cruise industry representatives, and local residents, showed that vessel use levels, noise, pollution, and impacts
on wildlife were important social and environmental indicators. Motivations for compliance included self-interest reasons

(e.g., company image, public relations), peer pressure, awareness, and a sense of stewardship. The effort resulted in enhanced
collaborative stakeholder relationships.

Definition of priority areas for public use using geoprocessing techniques in a conservation area in Brazil. Oliveira, C.,
Oliveira, EB., Lima, J., Filho, R.B.R., Miranda, M.R. (Espirito Santo State University, Brazil; carlos.oliveira@ifes.edu.br;
fabriciabenda @ gmail.com;, juliao.lima@ufes.br; reinaldobrfilho @ gmail.com; maiararm123 @ gmail.com), Ferraz, F. (Faculdades
Integradas de Aracruz, Brazil; fillipe.ferraz7 @ gmail.com), Zogaib Neves, L. (Espirito Santo State University, Brazil;
lomantozogaib @ gmail.com).

This work aimed to select the most appropriate areas for public use, in a conservation Area in the Sudeste of Brazil, in order to
develop a procedure to guide managers through maps generated using multiple criteria analysis and geoprocessing techniques. In
order to produce suitable maps, seven factors were defined, where relevant factors for evaluation of aspects related to ecotourism
followed an order of priority established by Analytic Hierarchy Process. A map of suitability for public use was generated after
the combination of factors, and as a result, a suitability surface ranging from less to more able was created, representing zoning
area for the proposed objective. With the zoning of the conservation unit, it was possible to select areas suitable for ecotourism,
as well as guide managers to restrict use in environments not suitable and that are being used today. Using the map as a guide
and observing the tourism potential, it is possible to include new recreational activities in areas that have great potential for
public use, but are not yet used.

A method to detect spatiotemporal changes of tourism/recreational potential in nature-based areas — with several case
studies in Japan. Tanaka, N. (Tokai University, Japan; tanaka_nobuhiko @tokai-u.jp), Sugimura, K., Suzuki, A., Matsuura, T.
(Forestry and Forest Products Research Institute (FFPRI), Japan; kensugi@ffpri.affrc.go.jp; asakom@ffpri.affrc.go.jp;
matsuu50@affrc.go.jp).

Due to the long history between human and nature, Japanese countrysides are generally composed of a minute mosaic of
traditional/modern, wilderness/urbanized landscapes, which attract a variety of tourists. This study developed a method to evaluate
spatial characteristics of tourism/recreational (T/R) potential and their changes in such mixed landscapes in Japan. For evaluating
T/R potential, we used geospatial filtering techniques to compute the densities in the distribution of various T/R resources or
facilities. As case studies, we tested the method in several municipalities in Japan using an existing tourism database created by
the Japan Travel and Tourism Association in 1998 and 2013. We found high potential areas where T/R resources or facilities were
concentrated in each test site. The spatial distribution and the number of high potential areas partly changes during the studied
period. Since tourist destinations are continuously changing due to discovery of new tourism resources or establishment/abolition
of facilities; our method is useful for evaluating T/R potentials in such nature-based areas with changing mosaic land uses

such as satoyama in Japan. This study was supported by the Global Environment Research Fund (E-0801) of the Ministry of

the Environment, Japan and KAKENHI of the JSPS (Grant-in-Aid for Scientific Research (C) 24580226).

Towards sustainable growth in nature-based tourism destinations: clients’ views of land use options in Finnish Lapland.
Tyrviinen, L. (Finnish Forest Research Institute, Finland; liisa.tyrvainen@metla.fi), Uusitalo, M. (MTT Agrifood Research
Finland, Finland; marja.uusitalo@mtt.fi), Silvennoinen, H. (Finnish Forest Research Institute, Finland; silvennoinen@metla.fi),
Hasu, E. (Aalto University, Finland; eija.hasu@aalto.fi).

The recent rapid tourism development plans for nature-based tourism destinations have raised concerns about how sustainable
land use targets can be achieved. This research aimed at studying tourists’ environmental and accommodation preferences in
northern Lapland tourism destinations. Altogether, 1 054 foreign and domestic tourists participated in the on-site survey carried
out during 2009-2010 at two main tourism destinations in Finnish Lapland. The respondents were asked about their willingness
to engage in sustainable tourism practices, as well as their evaluation of different land use development options in the tourism
destinations. The results suggest that building density and patterns are important in defining the quality of the environment in
tourism destinations, as they affect the nature experiences associated with accommodation. The tourists valued small-scale
accommodation units, habitat protection, green infrastructure, and easy access to authentic nature in the environs of their
accommodation site. The study results stress the need for careful planning and design in tourism destinations while aiming for
eco-efficient land use. The efforts include conservation of natural forest vegetation and landscaping practices, in addition to
ensuring views of nature from the accommodation.

Assessing sustainability of nature tourism along the Florida National Scenic Trail. Wan, B., Stein, T. (University of Florida,
USA; binwan@ufl.edu; tstein@ufl.edu).

The sustainability of nature tourism was assessed from a socio-ecological approach at recreation areas. Key indicators were
quantified in order to describe recreation areas in three dimensions: attractiveness, ecological sensitivity, and nature tourism-based
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system risk factors. For measuring nature tourism attractiveness, qualitative and quantitative analyses were used to inventory and
measure the existing attractions and their perceived importance. For measuring ecological sensitivity to nature tourism, a GIS
model was developed based on vegetation, slope, soil and water variables. Integrating the previous two measurements and
recreation pressure, a risk factor score was generated by using a fragility model. The findings demonstrated that areas have
significantly different attractiveness related to perceptions about resource availability and desirability. A continuum map of
ecological sensitivity to nature tourism was created based on their geographical properties. The fragility model operationalized
risk assessment for each area. The analytical tool used here shows that a specific area can be better understood in its overall risk
factor, which provides an indication to managers and planners on where their area falls on the evolution of nature tourism-based
systems. With this information, decision-makers can then make appropriate management decisions with respect to the qualities
they possess and the risks they face.

A-14 Integrating landscape protection, nature-based recreation and tourism, and
rural development

Organizers: Tuija Sievanen (Finnish Forest Research Institute, Finland), Ellyn K. Damayanti
(Bogor Agricultural University, Indonesia & Taiichi Ito (University of Tsukuba, Japan)

Using future scenario analysis to support participatory forest landscape planning in Vilhelmina, northern Sweden.
Carlsson, J., Nordstrom, I., Ohman, K., Eriksson, L. (Swedish University of Agricultural Sciences, Sweden; julia.carlsson@slu.se;
eva-maria.nordstrom@slu.se; karin.ohman@slu.se; Ljusk.Ola.Eriksson@slu.se).

Northern Swedish forests provide multiple ecosystem services, e.g. wood, biodiversity, reindeer husbandry, cultural and social
values, water quality and carbon sequestration. Integrating these values into the forest planning process frequently requires that
not only the forest owner but also other stakeholders be involved. The objective of this study is to assess the potential of future
scenario analysis as a tool in participatory forest landscape planning. In a case study, Vilhelmina municipality in northern
Sweden, forest owners and stakeholders were interviewed, and a workshop was held to discuss important factors for the future
development of the local landscape regarding ecological, socioeconomic and political issues. Combined with researcher conducted
process, this resulted in three alternative scenarios. We conclude that the scenario analysis process has produced information that
can be used in forest planning. Primarily, the scenario method enables stakeholders to give input to the forest planning process,
but enhances communication, learning and knowledge exchange among stakeholders to a lesser extent. The participatory element
of the scenario analysis process can be extended further to enhance the participatory qualities and the participants’ contribution
to the scenario construction, i.e., by improving the discussion techniques and atmosphere, securing representation and increasing
participation motivation in different ways.

Conservation of Rafflesia zollingeriana: Integrating conservation policy with local livelihood. Damayanti, E., Zuhud, E.,
Hikmat, A. (Bogor Agricultural University (IPB), Indonesia; el lyn.d4mayanti@ gmail.com; ervizal_amzu@yahoo.com;
ahikmat62 @yahoo.com), Lestari, D. (Indonesian Institute of Sciences, Indonesia; deeadewie @yahoo.com), Syarief, N.
(Meru Betiri National Park, Indonesia; nur_rohmahtnmb @yahoo.com).

Since its discovery in 1902 by Koorders at Puger (Jember, East Java), there are only a few studies on Rafflesia zollingeriana,
e.g. Hikmat (1988), Zuhud (1988), Zuhud (1989), Hikmat (2008) and Dhistira (2011), and all focusing on bioecological aspects.
R. zollingeriana is the only Rafflesia species found in eastern part of Java and distributed only in Meru Betiri National Park
(Zuhud, 1998; Nais, 2001). Together with 17 other Rafflesia species, its existence has been threatened by (1) forest degradation;
(2) double habitat specialization: Rafflesia species only grow in certain host (Tetrastigma spp.) and the host occurs only in certain
habitats; (3) until now no one succeeded in Rafflesia propagation; and (4) collection of the Rafflesia buds by local communities
for medicinal purposes. Though it is threatened, conservation policy of Rafflesia spp. has not become a top government concern.
While biologists are making efforts in Rafflesia propagation, the first and fourth threats are also in progress. Various efforts to
counter the threats are necessary. This study will clarify the perspectives of local communities and the park management on

the future of R. zollingeriana, their ideas in conserving Rafflesia, and recommendations for conservation policy of Rafflesia
zollingeriana will be formulated to improve local people’s livelihood as well as incentive for Rafflesia conservation.

Effects of anthropogenic activities on forest landscape in the Khumbu valley, Nepal. Garbarino, M. (Marche Polytechnic
University, Italy; m.garbarino@univpm.it), Lingua, E. (University of Padova, Italy; emanuele.lingua@unipd.it), Marzano, R.
(University of Torino, Italy; raffaella.marzano@unito.it), Urbinati, C. (Marche Polytechnic University, Italy; c.urbinati@univpm.
it), Carrer, M. (University of Padova, Italy; marco.carrer@unipd.it).

High altitude Himalayan regions are geo-dynamically active and sensitive to natural disturbances and, even in this remote region,
human pressure greatly affects forest and landscape structure. The influence of human activities on the distribution of tree species
and forest structure was assessed both at stand and landscape scale in the Sagarmatha National Park, Nepal. In the last decades,
the fuelwood demand has increased due to the increased number of tourists and mountaineers. Stand structure and environmental
variables were sampled in 173 plots, and anthropogenic variables were derived from thematic maps and satellite images. Through
multivariate statistical analyses, we detected relationships between forest structure, anthropogenic influences, and topography. Due
to lack of alternative energy sources, intensive logging is becoming a major threat in the area. Low density stands having sparse
trees and rare big trees were located in close proximity to tracks and lodges. The excessive green branch removal has adverse
effects on tree growth, forest resistance and resilience and the regeneration capacity of the forest. Natural resources have the
potential to supply the local population needs, but current practices are not sustainable. A new management approach is necessary
to enhance natural regeneration, maintain forest cover and increase protective functions.
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Linking empowerment outcomes, social capital and gender in forest-based community ecotourism in Ghana.
A multi-method approach. Hidalgo, A.R. (University of British Columbia (UBC), Canada; anaelia@interchange.ubc.ca).

Empowerment is seen as an expected outcome of community-based natural resource management (CBNRM) projects. This study
assesses: (1) five dimensions of empowerment (i.e., political, social, economic, psychological and environmental); and (2) their
links to gender and social capital (i.e., social networks, trust and norms), in the context of two forest-dependent community
ecotourism projects in the Volta Region of Ghana. A mixed-method approach, including ongoing qualitative and quantitative
analyses at the individual and community level, is used to unfold how social capital and gender may contribute to explaining
outcomes within these five dimensions of empowerment. The presentation will focus on how this multi-scale and mixed
methodology helps unfold the different ways in which empowerment outcomes differ by gender, and how social capital measures
may partly explain these differences. Also discussed will be the likely motives and consequences of those gender differences in
achieving sustainable forest management of community-driven projects.

An analysis of long-distance trail development in Japan based on protected area management and rural development.
Ito, T. (University of Tsukuba, Japan; ito.taiichi.ft@u.tsukuba.ac.jp), Tanaka, N. (Tokai University, Japan;
tanaka_nobuhiko @ tokai-u.jp).

This paper reviews the development of long-distance trails in Japan from the view point of protected area management, and then
reveals the value as tourism destination for trekkers as well as rural development for local people. Japan’s recreational long-trail
development started in 1969 inspired by the Appalachian Trail designation as one of the national trails in the United States as
well as by the British countryside trails. Unlike these nations, Japan’s Ministry of Environment developed a trail system stretching
21 000 km in 45 years without any trail laws or supporting non-profit organizations (NPOs). The results are mixture of mountain-
ridge and countryside trails and paved sidewalks in urban areas while crossing many protected areas. The trail planners stressed
easy access to trailheads, but trekkers preferred rerouting to mountain ridges while reducing paved routes. On the other hand,
after the designation of pilgrimage trails in the Kii mountain range as a world heritage site in 2004, local NPOs started trail
development independently from the national trail system. It is time to connect such popular local trails with national ones by
communicating with each other. Such an experiment is being carried out in a new national park in tsunami-damaged areas
expecting rural development by foot tourism.

Integrating community development with the management of grasslands and wetlands at Ke’erqin Nature Reserve, Inner
Mongolia, China. Liu, J., Tu, C., Zhang, Y (Renmin University of China, China; liujinlong @ruc.edu.cn; tuchengyue @qq.com;
zhangyiwen @ ruc.edu.cn).

Since 2007, with the support of the UNEP/GEF funded Siberian Crane Wetland Project, various community development
activities in the Beizifu community have been carried out at Ke’erqin National Nature Reserve in the Inner Mongolia
Autonomous Region. These community activities covered a wide range of elements for an environmentally-oriented integrated
development approach: restoration of traditional cultures, empowerment of local communities, self-organization, rural bio-energy,
establishment of community revolving funds, promotion of micro-enterprises, participatory pasture management planning and
monitoring, environmental education, and establishment of the community-initiated Beizifu Ke’erqin Pasture Protection and
Management Association. Based on this intervention, this paper documents the reflections on key points for identifying interven-
tions and projects in the Beizifu community supporting community-based natural resource management. These points are:
translating the conceptual strategy for intervention into an operational strategy, targeting model and orientation, identifying actions
supporting community-based resource management, developing trust between outsiders and the community, changing the
behaviour and attitudes of local officials, and monitoring and evaluation of community actions. Finally, this paper reviews some
critical issues for development interventions at the community level supporting sustainable natural resource management and
biodiversity conservation, including development intervention, unification of community, culture — in particular traditional culture,
and centralization and decentralization.

Is the sustainable forest management for ecotourism a food security plan? Rodriguez, S. (Universidad Auténoma de
Chihuahua (UACH), Mexico; sandra_osu@yahoo.com), Mayett-Moreno, Y. (Universidad Popular Auténoma del Estado de Puebla
(UPAEP), Mexico, yesica.mayett@upaep.mx).

In spite of several forest areas have been destroyed to increase land for agriculture, food insecurity is still an issue because people
lack available cash to purchase food. Forest management for ecotourism becomes instrumental to community development,
contributing to preserve resources and securing income to access food. The benefits associated with ecotourism are attractive to
the new generation of farmers who want to stay on their farms. This study explores the perceptions of young adult farmers
toward ecotourism as a substitute for farming and retention of work force in the community. It also identifies underlying motives
to conserve the forest. Q methodology was used to assess perspectives, 36 statements were sorted by 16 young adults of a small
rural community in Puebla, Mexico. Two factors that explained 47% of the variance were extracted. Young adult farmers are
committed to conserving the forest and to following a management plan for ecotourism; however they do not perceive ecotourism
as a substitute for farming but as a source of additional income and correlate it with their desire to stay in Mexico. The interest
for forest conservation relies on cultural traditions and as an opportunity for women’s involvement in forest management.

A-15 The future of recreation in forests and other nature areas

Organizers: Peter Fredman (Mid-Sweden University), Frank S. Jensen (University of Copenhagen,
Denmark), Tuija Sievanen (Finnish Forest Research Institute, Finland) & David Edwards (Forest
Research UK)

Willingness to travel to avoid conflict for forest recreation planning. Bakhtiari, F., Jacobsen, J.B., Jensen, E. (University of
Copenhagen, Denmark; fba@ifro.ku.dk; jbj@ifro.ku.dk; fsj@Ilife.ku.dk).
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Expanding knowledge of the conflict characteristics and the causes might assist recreation planners in conflict reduction (Jacob
and Schreyer, 1980). Based on a questionnaire we categorised forest visitors according to their activities and for each group we
looked at causes of conflict. Furthermore we constructed a choice experiment to estimate the distance visitors are willing to travel
to encounter fewer visitors and thereby potentially fewer conflicts. Comparing marginal willingness to travel of different user
groups suggests that some groups do have a willingness to travel further than the average to reach a forest with few visitors. In
general average willingness to travel to reach a forest area with few visitors is 6 km per visit. But mountain bikers, peace lovers
and horse riders are willing to travel 4 km more per visit to reach a less crowded forest. In the other end we find exercisers who
are willing to travel 2 km less smaller than the average to reach a less crowded forest.The discussion provides managers with
comprehensive information of the preferences of different forest user groups which can assist in a development of policies aimed
at managing conflict among forest user groups.

Understanding perceptions of nature-based tourism’s adaptive capacity to climate change in Maine. De Urioste-Stone, S.,
Scaccia, M. (University of Maine, USA; sandra.de @maine.edu; matthew.scaccia @maine.edu).

The purpose of this research is to gain an in-depth understanding of diverse perceptions of adaptive capacity of tourism
destinations in Maine to climate change. Tourism is a key component of Maine’s economy, and is increasingly important to the
economic development of many rural communities. The majority of visitors to Maine participate in nature-based tourism
activities. Climatic conditions are key attributes in attracting visitors to the region, making the industry highly sensitive to weather
and climate variations. Climate change scenarios for Maine suggest increases in average annual temperature and precipitation
and reduction in snow. A case study methodology is being used to understand stakeholder perceptions of climate resilience of
rural tourism destinations. Data is being collected using semi-structured interviews with a diversity of tourism stakeholders to
understand their perceptions of destination resilience, emissions reduction, and adaptive capacity. Initial analyses of the first
round of interviews suggest different levels of concern exist about climate change impacts to the industry among the diversity of
stakeholder types (private, non-governmental, NGOs). Few stakeholders have embraced emission mitigation strategies as part

of their business practices. Limited adaptation strategies are currently in place (e.g. snowmaking, product diversification, etc.).

Forest recreation monitoring in Great Britain: lessons learned and future directions. Edwards, D., Marzano, M., O’Brien, L.
(Forest Research, United Kingdom; david.edwards@forestry.gsi.gov.uk; mariella.marzano@forestry.gsi.gov.uk; liz.obrien @forestry.
gsi.gov.uk).

Great Britain (GB) has a long-established programme of outdoor recreation monitoring, most notably as part of regular national
surveys conducted separately in England, Scotland and Wales. A considerable body of data has been generated over the last

20 years revealing patterns and trends in forest-based engagement. This paper begins with a brief overview of the methods and
key insights revealed by recent monitoring in GB. Our main aim, however, is to step back from the data and reflect upon the
direction and purpose of outdoor recreation monitoring. Firstly, we examine how, and to what extent, the data is being used to
support forestry decision-making. Secondly, we explore the shift away from visit numbers to include a greater range of measures
of the benefits of engagement. Thirdly, we consider the evolution in conceptual frameworks away from indicators of sustainable
forest management towards natural capital accounting and an ecosystems approach. There is a risk that monitoring becomes a
tick-box exercise that generates data for its own sake. In contrast we highlight its important role in policy advocacy, and the need
to generate tailored evidence-based claims of the positive impacts of engagement with nature on individuals, local communities,
and regional and national economies.

A Web-based panel approach to outdoor recreation inventories — experiences from Sweden. Fredman, P. (Mid-Sweden
University, Sweden; peter.fredman@miun.se).

This presentation deals with a novel approach to monitor outdoor recreation participation at the national level and presents
preliminary results from an ongoing inventory in Sweden. The Nordic region is globally well known for excellent outdoor
recreation opportunities, including the “friluftsliv” tradition and the Right of Common Access to nature areas. In Sweden, eight of
the 16 national environmental objectives include goals related to outdoor recreation and in 2010 the Swedish parliament voted for
a national policy on outdoor recreation which was followed by a government writ on measurable objectives for each of the ten
policy areas in 2012. As indicators and methods to monitor these policies recently were developed, a “last-visit” web-based panel
approach was implemented to monitor outdoor recreation participation and future trends. This approach includes twelve waves

of 700 responses each during one year with questions concerning aspects such as participation, accessibility, motivation and
constraints. The aim of this presentation is to provide a discussion on methodological considerations related to outdoor recreation
population surveys as well as preliminary participation data and trends based on the ongoing national inventory in Sweden.

Using existing data in national biodiversity monitoring program (NILS) to create new approaches for monitoring
recreational indicators. Hedblom, J., Christensen, P., Svensson, J. (Swedish University of Agricultural Sciences, Sweden;
marcus.hedblom@slu.se; pernilla.christensen@slu.se; johan.svensson@slu.se).

The monitoring program National Inventory of the Landscape in Sweden (NILS) combines field inventory with aerial photo
interpretation. The aim is to monitor prerequisites for biodiversity and impact of land use on a landscape scale. However, the
sampling approach provides data that can be used for indicators, e.g. for recreational assessments. Line intersect field data can be
used to generate information on the amount (m/ha) and length of paths in different areas and habitats. Detailed interpreted aerial
photos can be used to detect changes in woodlands and forests that fulfill high recreational criteria, such as old, large-crowned
deciduous trees and forests that are easy to access. The interpretation of these analyses has required a transdisciplinary approach.
Natural sciences that collect biophysical data for biodiversity need to have a close dialogue with social sciences that know what
data to combine to find landscapes with high recreational values. An innovative approach is to use existing photos, originally for
documenting permanent plots, to rate amenity values in the landscape. In total about 28 000 photos, systematically collected, are
available per national-scale inventory rotation. The data provided by NILS have been suggested to be used in the Swedish
national environmental objectives as indicators for recreation.
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Assessment of tourism impacts towards sustainable co-management approach- a case study at Satchari National Park,
Bangladesh. Islam, M. (University of Queensland, Australia; wasiulislam7 @yahoo.com), Rupa, M. (Khulna University,
Bangladesh; mehzabin.ku@ gmail.com), Sadath, M. (Khulna University, Bangladesh & Georg August University, Gottingen,
Germany, mnsadath@yahoo.com).

Tourism expansion creates both positive and negative impacts on the destinations like Satchari National Park (SNP). The purpose
of this study was to assess the socio-cultural, economic, environmental and institutional impacts of tourism development consider-
ing the local context of SNP and co-management approach (CMA). This study was based on field survey following a purposive
sampling method for face-to-face interviewing of the local residents and project officials. SNP has potential for (eco)tourism
because of its wilderness, landscape, biodiversity and easy communication. People from home and abroad visit this destination in
large numbers during the peak season (November to March). The results showed that respondents strongly agreed with the idea
that tourism provided many economic and socio-cultural benefits but the residents were ambivalent about its costs. They opined
that tourism at SNP had the potential to generate alternative incomes to protect the park, build environmental awareness, increase
literacy, etc. On the other hand, tourism caused social instability, a breakdown in traditional conservativeness, seasonality of jobs,
etc. The findings of this research might be helpful to develop a strategic management plan for SNP tourism where the local
residents are crucial tourism development partners on the way to sustainable application of CMA at the SNP.

Inclusion of recreational indicators in the National Forest Inventory — experiences and results from Denmark. Jensen, F.,
Nord-Larsen, T., Johannsen, V., Skov-Petersen, H. (University of Copenhagen, Denmark; fsj@life.ku.dk; tnl@life.ku.dk;
vkj@life.ku.dk; hsp@life.ku.dk).

Several international processes aim to monitor forest status, and the focus on the recreational/social function is increasing — as
well as the demand for cost-effective monitoring efforts. The Danish National Forest Inventory (NFI) is based on a 2 km x 2 km
grid, with four sample plots placed in a 200 m x 200 m square in each grid cell. Based on a 2006 trial inventory, 11 recreational
indicators were identified including trails, hunting facilities and litter. The paper presents results founded on a total of 4 138
forested clusters (constituting the primary sampling units) inventoried in 2008-2012. It was found that hunting facilities were
present on 27% of the clusters; forest roads/trails on 35%, while tracks were found on 17% — indicating access facilities are
present on more than half of the Danish forest area. The results can be related to ownership status and geographical/administra-
tive regions. It is revealed that national forest inventories, which are relatively simple and cost efficient, can be expanded to
include a number of recreational/social indicators which generally is not available otherwise. The continuity of the measurements
will be a valuable addition to sustainable knowledge-based management and policy decisions.

Outdoor Recreation Future in Finland. Sievianen, T., Neuvonen, M. (Finnish Forest Research Institute, Finland;
tuija.sievanen @ metla.fi; marjo.neuvonen @metla.fi).

In Finland, the government and the ministries demand continuously updated foresight information. The systematic monitoring for
outdoor recreation trends started in the end of 1990s. The national outdoor recreation demand survey has been conducted two
times. The methodologies used both in data collection and with statistical calculation are designed to produce comparable
recreation demand information across time. The trend information covers participation rates and frequencies of 86 recreation
activities, characteristics of close-to-home recreation occasions and nature trips, use of different types of recreation areas, etc.
One remarkable change over the last ten years is that people 65-74 years old are participating more actively now than the same
age group ten years ago. Growing activities in popularity are, to mention some, spending time at recreation home, gathering small
wood, forest work in leisure time, camping in back country and bird watching. Qualitative scenarios are used for better overall
understanding how societal changes may reflect changes in outdoor recreation. The relevant components of change are identified
as an aging population, expected increase in living multiple homes and climate change, which will have consequences related to
where people recreate, what kind of recreation activities people participate in and how recreation opportunities are available for
different population groups.

Managing forest aesthetics in the boreal fringe. Sténs, A., Marald, E. (Umed University, Sweden; anna.stens@ historia.umu.se;
erland.marald @idehist.umu.se).

The value and management of forest aesthetics have been heavily studied since the early 1970s. However, studies moving outside
of urban areas are less frequent. This also holds for Sweden. Previous research has focused on the southern, urban parts of the
country rather than the sparsely populated, forest dependent, northern interior. However, to increase the quality of livelihood in
these areas, an aesthetically attractive environment is an important component. This paper discusses the attitudes to aesthetical
considerations among forest owners and consultants in the northern parts of Sweden. It raises questions such as: Which
considerations have been taken to aesthetical values in boreal forests? What policies lay behind and what was gained from these
considerations? What are the attitudes to forest aesthetics today and who will be responsible for the preservation and creation
of aesthetical values in the future? The study has been conducted through a qualitative literary review of previous research and
interviews with present stakeholders. Preliminary results show that the societal interest in forest aesthetics is high, but policies
regulating these values have become more vague. There also seem to be a discrepancy between forest owner’s and consultant’s
attitudes when discussing aesthetical considerations in boreal productive forests.

A-16 Ethics and values in relation to forest, wildlife and recreation management
Organizers: Christian Gamborg & Frank S. Jensen (University of Copenhagen, Denmark)

Fires, forests and conflict in times of rapid environmental change in Sweden and Australia. Eckerberg, K. (Umed University,
Sweden; Katarina.eckerberg@pol.umu.se), Buizer, M. (Murdoch University, Australia; marleen.Buizer @ gmail.com).
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Environmental problems seem to be increasingly complex, hard to solve by instrumental rationality, and laden with conflict when
they demand human interventions in nature. The use of fire is one such contested intervention. This paper examines the role of
conflict and deliberation in forest fire management practices in Sweden and Australia whose landscapes have historically been
shaped by fire. In Sweden, burning is gradually emerging on foresters’ and nature conservationists’ agendas for nature conserva-
tion purposes. In Australia, prescribed burning has been practiced on a relatively broad scale, chiefly to prevent larger fires and
also for nature conservation purposes. Touching on a wide range of values, including biological diversity, human safety, tradi-
tional heritage and professional identity, fire management is often the topic of fierce debate. Contemporary politics places high
expectations on collaborative governance, drawing attention to the twin concepts of conflict management and deliberation. How
does collaborative governance manifest itself relating to fire management? And what are its chances considering the Swedish and
Australian contexts with their strong reliance on technical scientific expertise? We conclude that forms of local, collaborative
governance in which conflicts and difference have a place, rather than generalized knowledge, are promising but rare processes to
move forward.

A bottom-up approach to criteria and indicators: values and cues in public evaluations of forest management in Australia.
Ford, R., Anderson, N., Williams, K., Bennett, L., Nitschke, C. (University of Melbourne, Australia; fordr@unimelb.edu.au;
neridama@unimelb.edu.au; kjhw @unimelb.edu.au; ltb@unimelb.edu.au; cnitschke @unimelb.edu.au).

Criteria and indicator frameworks are an important tool for implementing and evaluating Sustainable Forest Management (SFM).
While indicators are generally designed with some participation from interest groups, the values or criteria that members of the
public use to evaluate forest management have received less attention. In this study, the aim was to explore values and cues in
public evaluations of forest management and to consider implications for criteria and indicator frameworks. Data were collected
through 35 laddering interviews with members of the public and forest interest groups in the state of Victoria. These were
analysed for links among psychological concepts: held values, valued attributes (related to SFM criteria) and cues used to
evaluate forest management (analogous to SFM indicators). Cues were compared to indicators in existing SFM frameworks. This
process led to the development of a bottom up framework consisting of seven valued attributes and associated indicators. There
were many similarities to existing SFM frameworks for attributes relating to productive, natural and socio-economic outcomes,
but an important component of public evaluations, experiential valued attributes, is largely absent from current frameworks.

We argue that experiential criteria and indicators should be considered for inclusion in future criteria and indicator frameworks
for SFM.

Recreational hunting — a comparative study of attitudes to rear and release among Danish hunters, land owners and the
general public. Gamborg, C., Jensen, F. (University of Copenhagen, Denmark; chg@ifro.ku.dk; fsj@life.ku.dk).

Forest- and open land-based recreation takes many forms. Hunting is a popular pastime in many western countries. Taking the
example of Europe, in particular Denmark, hunting does not give rise to many serious area based conflicts — but is nonetheless
controversial. In several countries, the population of wild birds is not abundant enough to meet demand, and hence the vast
majority of birds shot every year are pheasant and mallard purpose-bred in cages, sheds and pens for the sport (thus a practice
of shooting). Although perfectly legal, this practice give rise to value based conflicts and challenges more traditional hunting/
anti-hunting arguments, such as hunting being based on sustained yield harvest principles. The paper presents results from a
unique dataset consisting of nationally representative samples of approximately 1 100 answers from each of the three key actors:
the general public, land owners and hunters on attitudes to rear and release. The data was collected as web-based surveys
(2012/2013). The aim is to give a more nuanced view of the support/opposition to rear and release and to get a better
understanding of this by means of underlying value issues. The paper analyses attitudes in relation to wildlife value orientations
also obtained through this survey.

Effectiveness of integrated conservation and development projects around central Indian tiger reserves. Macura, B., Secco,
L., Pisani, E. (University of Padova, Italy; biljana.macura@studenti.unipd.it; laura.secco@unipd.it; elena.pisani@unipd.it).

In tropical human-dominated forest landscapes, top-down exclusive approaches to forest and biodiversity conservation frequently
creates local conflicts due to unequal distribution of power, rights and benefits. In India, the failure of restrictive policies has led
governments to think of more inclusive approaches and to involve local people in conservation. While policies became more
participatory, that is not proven true for local level practices. Integrated conservation and development projects aim to improve
conservation outcomes with inclusive and incentive-based approaches. However, past attempts to implement these projects had
mixed success. This study aims to (1) evaluate effectiveness of integrated conservation and development projects around central
Indian tiger reserves with respect to changes in attitudes and behaviour of targeted local communities and (2) reveal the func-
tional role of local governance, power relations and negotiation power in the project. The study will combine qualitative and
quantitative methods including in-depth interviews with tiger reserves authorities; local NGOs; village self-government and
eco-development committee members; and questionnaires administered at the village level with quasi-experimental design. Study
results are expected to reveal the reasons for the misfit between policies and practice and to highlight the importance of local
level social dynamics, actors and institutions.

Negotiating indigenous collaboration in forestry in Quebec, Canada: finding pathways through multiple processes and
actors. Wyatt, S. (Université de Moncton, Canada; swyatt@umce.ca), Blanchet, E., Gonzalez, N., Fortier, J. (Université Laval,
Canada; edouard.julien.blanchet@ gmail.com; noemie.gonzalez @ gmail.com; jean-francois.fortier. I @ulaval.ca), Fournier, A.
(Université du Québec a Rimouski, Canada; u_f_odrey@hotmail.com), Hebert, M. (Université Laval, Canada;
Martin.Hebert@ant.ulaval.ca), Lewis, N. (Université du Québec a Rimouski, Canada; Nathalie_Lewis@ugar.ca).
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Indigenous peoples’ roles in Canadian forestry have expanded enormously during recent decades, encouraged by a variety of
policies and programs from governments, industry and indigenous organisations. While researchers have examined many models
of collaboration, along with the interests and roles of participants, less attention has been paid to possible interactions between
different processes or the effects of these. We undertook case studies with three indigenous communities in Quebec, Canada,
identifying the range of different forest-related processes in which each community had engaged over the last twenty years.
Focusing on critical processes, we examined the links between various processes, the outcomes of these and the relations between
parties, both indigenous and non-indigenous. Our results highlight the complexity of each case, both in relation to the actors and
the processes. Characteristics of actors include not only values, objectives and knowledge, but also perceptions of other actors, of
context and institutions and of available options. Processes each have their own rules and resources, affecting actors’ behaviour
within the process and leading to changes in situations, in processes and in actors themselves. Mapping this complexity helps
explain why the results of a single policy or program can be so different depending upon the situation.

The importance of the social and cultural dimensions of wildmeat in periurban indigenous communities in Leticia
(Colombia). Yagiie, B. (Universidad Nacional de Colombia Sede Amazonia, Colombia; blancayaguepascual @ gmail.com),

Van Vliet, N. (Office National des Foréts-Andina (ONF), Colombia; nvanvliet@onfandina.com), Quiceno, M. (Fundacion SI,
Colombia; dhuryi@gmail.com), Morsello, C. (Universidade de Sdo Paulo, Brazil; alicebrites@gmail.com), Cruz, D. (Fundacion
Omacha, Colombia; danielcruzantia@ gmail.com), Avirama, M. (College of the Atlantic, USA; anamaytik@hotmail.com), Nasi, R.
(Center for International Forestry Research (CIFOR), Indonesia; r.nasi@cgiar.org).

In the Amazonian city of Leticia, Colombia, and in neighboring indigenous communities, the strong influence of market,
migration, state policies and cultural changes, are pushing a nutrition transition also characterized by the substitution of wild
animal proteins by industrialized meats. Despite the fact that commercialization is forbidden in the three countries that share this
trifrontier region (Brazil, Peru and Colombia), bushmeat is still frequently consumed among rural and urban families. Through an
ethnographic-based investigation with a participant-observation field work, our study explores the cultural values of bushmeat
beyond market rules, the importance of animal hunting and wild meat consumption in indigenous communities near to urban
areas, and its role in food security. Our study evidences the high value of subsistence hunting for nutritional purposes, and the
dynamic networks of bushmeat that consolidates indigenous identity and solidarity. In addition, the results show native’s deep
knowledge of the territory, its inhabitants and interactions and how this is reflected in quotidian matters and forest management.
This evidences that the cultural dimension of bushmeat contributes to social cohesion and cultural reproduction. Understanding
this role of bushmeat in modern indigenous livelihoods provides tools for rethinking wildlife conservation and ecosystem services
in a holistic way in complex contexts.

Conflictive interactions between traditional forestry knowledge of Dong minority and modern policy interventions
in S village: an actor-oriented perspective. Zhang, M., Liu, J., Long, H. (Renmin University of China, China;
cathy_minghuizhang @ 163.com; liujinlong_jl@ hotmail.com; longhx1986 @ 163.com), Yuan, J., Zhao, B. (Guizhou University
of Finance and Economics, China; yuanjuanwen@yahoo.com; 121423074 @qq.com).

Enormous changes have occurred over the last 60 years in the interrelations of people, communities and forests, for many socio-
economic and political reforms have been launched in rural regions since 1949. This paper demonstrates two stories of S village
in south mountainous China, through actor-oriented perspective, to reveal the interface of differences between modern policy
interventions and traditional knowledge for managing and using forest resources and to show the conflicts and compromises
among various actors in the processes of interactions between the two kinds of knowledge systems. This paper summarizes that,
traditions have been diminished in the era of rapid social change, including marketization and globalization. Meanings of trees
and mountains for villagers have changed. As such the knowledge system for managing forests has also changed. The changes to
the customary laws and traditional organizations for forest governance were the result of conflicts and compromises among
various stakeholders whose knowledge and goals were impacted by the changing meanings of trees and mountains. Modern
policy interventions may have conflicts with and displace traditional knowledge in community practices. With the increased
influence of industrialization and marketization, the forests and mountains may be faced with more powerful interventions that
displace tradition.

Triad stimulus NUR (Nature, Use, Religion) pro-conservation for sustainable forest management in Indonesia. Zuhud, E.,
Hikmat, A., Damayanti, E., Metananda, A. (Bogor Agricultural University (IPB), Indonesia; ervizal_amzu@yahoo.com,
ahikmat62 @yahoo.com; el Iyn.d4mayanti @ gmail.com; arya_arismaya@yahoo.co.id).

Forest management done by the Indonesian government has alienated local communities for over 50 years and has failed to
achieve sustainable forests. Natural forest management by customary communities has been proven to realize forest biodiversity
conservation in Indonesia more effectively. This experience deserved to become inspiration and a lesson learned to develop policy
for sustainable management for forests now and for the future. Traditional communities who have been living in Indonesian forest
ecosystems have been maintaining the triad stimulus pro-conservation to manage their forest sustainably. Triad stimulus pro-
conservation are three stimuli that unite and develop attitudes (cognitive, affective, and overt actions) that are pro-conservation,
namely: (1) Natural stimulus; truth values from nature that are derived from knowledge on the characteristics of biodiversity’s
biological ecology; (2) Use/benefit stimulus; use values for human, such as economic benefit, social benefit, ecological benefit;
and (3) Religion (or interpreted as “voluntary”) stimulus; intrinsic and noble values derived from the Creator, spiritual values,
inner satisfaction, equitable, civilized, and sovereign values. Attitudes and actions of pro-conservation communities in managing
forest sustainably are integrated in the triad stimulus pro-conservation.
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A-17 Linking landscape, forests and people: The historical roots of biocultural
diversity

Organizers: Mauro Agnoletti (University of Florence, Italy), Jinlong Liu (Renmin University of China) &
Steven Anderson (Forest History Society, USA)

The Italian national register of historical rural landscapes. Agnoletti, M. (University of Florence, Italy;
mauro.agnoletti@unifi.it).

Sustainable development, as well as environmental policies in the last decades, has developed strategies and actions considering
farming and forestry mostly as a factor of disturbing or degrading the ecosystem. Taking into account the present economic,
social and environmental problems of the earth, is probably necessary to develop a different approach, looking for examples of a
positive integration between human society and nature, studying them and applying the lesson learned. The research for the
national register of historical rural landscapes presents more than a hundred areas where the historical relationships between man
and nature have generated cultural, environmental, social and economic values. It has involved 14 universities and more than 80
researchers for three years. The results show that is not only the economic face of globalization negatively affecting landscapes,
but also inappropriate environmental policies denying the importance of cultural values. The recent CBD-UNESCO joint program
on biocultural diversity finally recognizes these values, as well as UNESCO World Heritage List and the FAO Globally Important
Agricultural Heritage Systems, which now also includes forest landscapes. This research has produced new laws establishing the
National Register of Historical Rural Landscapes and Traditional Practices, which includes forests, pastures and farmed land and
the National Observatory for Rural Landscapes.

Impact of ancient Maya land use on present-day forests. Brokaw, N. (University of Puerto Rico-Rio Piedras, USA;

nvbrokaw @ites.upr.edu), Ward, S. (Mahogany for the Future, Inc., USA; seward@hpcf.upr.edu), Beach, T. (Georgetown Univer-
sity, USA; beacht@ georgetown.edu), Cortes-Rincon, M. (Humboldt State University, USA; marisol.cortes-rincon@humboldt.edu),
Luzzader-Beach, S. (George Mason University, USA; sluzzadderbeach@ gmail.com), Walling, S. (Community College of
Philadelphia, USA; swalling @ccp.edu).

We study how ancient Maya land use has affected present-day forests in Belize. The population of the ancient Maya peaked in
about 900 AD, coinciding with widespread deforestation and soil erosion. The Maya then declined abruptly, permitting forest
recovery that has been uninterrupted in our study area, where there are also abundant ancient remains. Our interdisciplinary
research includes archaeology, geo-archaeology, and ecology. We study spatial patterns of ancient remains and land use, evidence
of crops on ancient pot shards, soil history and present quality, ancient and present hydrological patterns, and present-day tree
species composition, abundance, and diversity across the landscape. Contrary to expectation, our studies to date indicate that
forests in our study area do not contain a disproportionate abundance of tree species reportedly used and promoted by the ancient
Maya. However, these forests do vary according to topographic and soil conditions that were created or strongly influenced by
the ancient Maya. We discuss the implications of our work for understanding the consequences of modern deforestation and for
improved land use and forest management.

Disturbance history of the Medicine Bow Range, Wyoming, using historical documents, contemporary forest inventory,
and lake sediment cores. Carter, V., Brunelle, A. (University of Utah, USA; vachel.carter @ gmail.com; andrea.brunelle @ geog.
utah.edu), Shaw, J. (U.S. Forest Service, USA; jdshaw@fs.fed.us).

In the late 1860s, Euro-American settlement and related activities, including logging, began affecting the composition and
structure of forests of the western United States. These impacts were likely to be most substantial along the corridor of the
trans-continental railroad. Construction and maintenance of the railroad created a high dependence for wood, especially the
cutting of lodgepole pine forests for railroad ties (known as tie hacking). Although some of the impact has been documented,
the amount of ecosystem change in lodgepole pine forests is not well known. In this study we attempt to reconcile and interpret
three different accounts of forest history data; (1) a moderately detailed written historical record, (2) a contemporary plot-based
forest inventory, and (3) a sedimentary record of pollen and charcoal. The goal of this study is to characterize recent changes to
lodgepole pine forest in the Medicine Bow Range of southeastern Wyoming, in the context of the pre-settlement forests. In
addition to landscape-level patterns of stand age and distribution, we found distinct patterns in charcoal and pollen deposition
corresponding to three distinct periods of forest history: the pre-settlement period, the railroad tie-hacking period, and the modern
forest management period.

Influence of culture on greening the environment in Ido local government area of Ibadan, Nigeria. Julius, A., Akinyemi, O.,
Onilude, Q., Oniroko, N., Eyinfunjowu, L., Solanke, 1. (Forestry Research Institute of Nigeria, Nigeria; talktobayo247@yahoo.
com;, akinyemi77 @yahoo.com; omoonilu@yahoo.com; chopperflows@yahoo.com; tessyplacel01 @yahoo.com; solancyl983 @
hotmail.com), Ajisebiolola, B. (National Institute for Cultural Orientation (NICO), Nigeria;, omobolanle83@yahoo.com).

This study examined the beliefs, customs, practices, and social behavior of Ido local government area (LGA) populace in relation
to tree planting, tree conservation and forest management within their locality. 250 households were randomly selected among the
houses with trees around, while structured questionnaires were administered among the selected household heads. The majority
of the households (71.1%) indicated the reasons for conserving trees within their domain which are inculcated in their cultures,
while others plants trees to landscape their environments. The tree species planted in the area included Azadiracta indica,
Threoboma cacao, Pinus radiata, Mangifera indica, Terminalia catappa and various medicinal plants. Study further revealed that
the households use these trees to protect their environment from degradation and loss of soil biodiversity; also the households
always converge under the shade of these trees to solve their problems in their cultural ways. Sacred groves used for spiritual,
rituals and initiation purposes were also sighted in the area. It is suggested that people should not undermine their culture and
that culture should be transmitted from generation-to-generation for it may help in achieving a greener future at local and
national levels.
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Contributions to human well-being from sharing ecosystem services through non-market social networks in Satoyama
landscapes. Kamiyama, C., Nakazawa, N., Saito, O. (United Nations University, Japan; chihokamiyama @ gmail.com;
nakazawan @unu.edu; saito@unu.edu), Hashimoto, S. (Kyoto University, Japan; hash@kais.kyoto-u.ac.jp), Kohsaka, R.
(Kanazawa University, Japan; kohsaka@ hotmail.com).

Satoyama is a term applied to dynamic mosaics of socio-ecological production landscapes maintained through long-term human
activity, where people support each other to enhance their use of natural resources and play an important role in sustaining
biodiversity. Such landscapes are often characterized by bartering or sharing diverse forest and agricultural products within and
beyond their communities. However, urbanization and globalization in recent decades have weakened landscape-based personal
connections and sharing mechanisms, which may undermine resilience of local societies against external shocks. The objective of
this research is to quantitatively investigate how such sharing mechanisms work and how they contribute to human well-being in
Noto Peninsula, Japan. In-depth surveys were conducted in four focal communities (Natauchi, Nagasaki, Kanakura and Shunran
communities) to track trends and changes in communal sharing networks. We found that sharing of forest and agriculture
products significantly contributed to human well-being, but due to demographic changes in community population and occupa-
tions in recent decades, some people are less dependent on locally available ecosystem services. The research also discusses the
relationship between traditional knowledge and maintaining local networks, and explores future challenges of these networks to
build localized models of societies living in harmony with nature.

Sustainable ecological history? A story of forest management practices out of the official silviculture along 1000 years of
landscape dynamics. Salbitano, F. (University of Florence, Italy; fabio.salbitano @ unifi.it).

In retracing the history of the relationship between man and the forest, it often falls into the temptation to translate the forest
practices of the past into theoretical models of modern forestry. In doing so, the issue of sustainability has often been regarded as
belonging to some models of forest management and not to others. But is this always true? In many places of the world the
principles of forest management are almost unknown despite the fact that the woods are an integral part of the imaginary and of
the everyday life of people. The forest is perceived as a resource but also as a cultural reference, a space that becomes a key part
of the landscape. The case study of Mount Catria (central Italy) revealed precisely these characteristics: despite the long history
of forest practices tied to a monastic property, the relationship between man and forest, society and landscape, found original
pathways (practices and management systems) towards sustainability. The research evaluates the historical dimension of sustain-
ability through the lens of landscape changes as induced by one millennium of human activities in and around the forest and now
resulting in a vanishing cultural landscape.

Assessing the impact of changes in biodiversity on food security of local communities: the case of the Fatick province,
Senegal. Sambou, A., Rabild, A. (University of Copenhagen, Denmark; ansa@life.ku.dk; are@life.ku.dk).

The potential of biodiversity to increase and sustain food security is increasingly recognized by the international research
community. In our days, dietary assessment studies that have assessed how biodiversity actually contributes to human food
security are few. This study measured the proportion of cereals and their products; the cultivated vegetables and tubers; wild fruits
and leaves; cube, salt and spices in the rural communities’ diets. This study also measured the contribution of each food group in
terms of nutrient values for rural communities. The origin of each food was assessed. We also assessed the status, the use and
dynamics of vegetation. The food intake was estimated from four multiple-pass 24 hour food intake recalls in three villages
(Samba Dia, Boly Serere and Poukham Tock) with 109 households. We used local knowledge (perception), ecological methods
and satellite imagery analyses to assess the vegetation status, use and dynamics. The results showed that species diversity and
density is higher in forest landscape that in cropland, fallow, tans and mangrove landscape. The most of appreciated species

are rare in landscape classes (forest, cropland, Fallow, tans and mangrove). 98% of local people agreed that the vegetation
changed. This is confirmed by satellite images analyses. Considering the proportion of food group, the cereal and their products
constituted 80%.

A-18 Value of traditional knowledge for sustainable forest management

Organizers: Yeo-Chang Youn (Seoul National University, Republic of Korea), Jinlong Liu (Renmin
University of China), William Armand Mala (University of Yaounde I, Cameroon) & Ronald Trosper
(University of Arizona, USA)

Threats to indigenous beliefs and cultural practises used in forest protection: case study from southwest Nigeria. Babalola,
FE. (University of Pretoria/University of llorin, South Africa; Fola.Babalola@up.ac.za), Borokini, T. (National Centre for Genetic
Resources and Biotechnology (NACGRAB), Nigeria; tbisrael @ gmail.com).

Indigenous beliefs and cultural practises behind establishment of sacred forests play vital roles in forest protection and conserva-
tion in Africa. However, sacred forests have been reported to be disappearing with the inherent indigenous beliefs and cultural
practises. This study investigated the socio-economic factors posing as threats to existence of selected sacred forests in Balogun
and Ososun communities of Ogun State, southwest Nigeria. The selected sacred forests have historical background to establish-
ment of the adjoining communities with strong linkages of indigenous beliefs and cultural practices to people’s livelihoods and
forest protection. The forests house Oso’ro River which is believed to possess special power to heal children from various
sicknesses and diseases. Apart from developmental projects that pose great threats to existence of the sacred forests, the introduc-
tion of modern religion (Christianity and Islam) as well as modern cultures and lifestyles, especially among the youths and elites,
are causing erosion of the local beliefs that are in support of sacred forests. There is need for re-orientation of the perception that
removal of sacred forests will translate to removal of evil spirits. Local people also need to appreciate multiple roles of forests in
addition to protection of their long standing cultures.
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An unwelcome transition: declining traditional ecological knowledge and its implications on ecosystem services in northern
Ghana. Boafo, Y., Saito, O. (United Nations University, Japan; yaboafo@yahoo.co.uk; saito@unu.edu), Takeuchi, K. (University
of Tokyo, Japan; atake @mail.ecc.u-tokyo.ac.jp).

Northern Ghana’s semi-arid ecological zone presents a prime example of exceptionally vulnerable ecosystems experiencing
negative impacts of climate and ecosystem changes. Using an evidence-based approach, this study examines the linkages between
traditional ecological knowledge (TEK) and ecosystem services in agro-based communities. We draw on multiple rapid rural
appraisal approaches to document and evaluate socio-cultural norms, namely rituals, ceremonies and taboos regarding ecosystem
services. Results point to the innate relationship between TEK and the collection, utilization and conservation of ecosystem
services. Although TEK practices have acted as coping strategies against negative impacts of climate and ecosystem change,
current socio-economic and political drivers; increased population, migration of youth, religious acculturation, changing land
tenurial arrangements and central government structures hinder the effectiveness and practicability of TEK practices ecosystem
service utilisation and management. While locals are increasingly aware of the dangers posed by degradation and loss of their
ecosystem services, blamed largely on declining socio-cultural systems, the majority feel incapable of actively addressing them.
The study concludes that TEK remains essential for enhancing resilience and adaptation to climate-variability and change.
Suggestions on supporting TEK practices for ecosystem service sustainability advocating for high participation of local
communities are proposed.

Value of traditional knowledge in sustainable forest management. Camacho, L., Gevana, D., Carandang, A., Camacho, S.,
Paras, F., Del Rosario, P. (University of the Philippines Los Banos, Philippines; camachold@yahoo.com.ph; wuweidix@yahoo.
com; papcarandang @yahoo.com; sonny_camacho@yahoo.com, fdparas@ gmail.com; peterdelrosario @ gmail.com), Dulawan, L.
(Ifugao State University, Philippines; loinazdulawan@yahoo.com), Rebugio, L. (University of the Philippines Los Banos,
Philippines; lucrebugio@ gmail.com).

One of the important considerations in pursuing sustainable forest management is the preservation of rich traditional forest
management practices. The Ifugao Rice Terraces in the Cordillera Mountains of northern Philippines have been widely recognized
as one of the most successful indigenous forestry cases in the world. Listed as a UNESCO World Heritage site, its agroforestry
system known as muyong is lauded as a sustainable approach to forest conservation, watershed rehabilitation, biodiversity
conservation and assisted natural regeneration. Given this background, we conducted a study to describe muyong in terms of its
socio-economic and cultural impacts to local community. Key informant interviews were done to capture the facilitating factors
that sustain such practice from centuries. Results showed that the protection of woodlots or watershed cover was regarded vital in
sustaining agricultural production, water supply and wood. Protection of forest was also perceived essential in preserving the
ancient practice of wood carving that gives the Ifugaos a distinctive mark from other ethnic groups in the Philippines. Some
muyong practices were also identified as effective climate change adaptation strategies.

The status of restoration practices in degraded landscapes of Southern Africa. Chirwa, P. (University of Pretoria, South
Africa; paxie.chirwa@up.ac.za), Mahamane, L. (African Forest Forum, Kenya; M.Larwanou@CGIAR.ORG), Syampungani, S.
(Copperbelt University, Zambia, syampungani@cbu.ac.zm), Babalola, F. (University of Pretoria/University of Ilorin, South Africa;
Fola.Babalola@up.ac.za).

Southern African woodlands support the livelihoods of millions of both the rural and urban dwellers through the provision of
non-wood products including supply of energy and agricultural expansion thereby contributing to deforestation and woodland
degradation. However, there are recognized traditional forest management practices and technologies that have the potential to
promote rehabilitation and/or restoration of degraded woodlands provided proper policies and institutional frameworks are in
place. This paper examines the causal factors of land and forest woodland degradation in southern Africa and highlights some of
the successful practices for their restoration. Natural regeneration of different forms, including complete coppice; coppice with
standards and selective cutting; pollarding, pruning and lopping, were found to be the predominant form of restoration in dry
forests and woodlands of southern Africa. However, enabling policies for community based approach including clear cut land
tenure and equitable benefit sharing are still not operational in most countries of the region. The conditions for up-scaling
successful restoration practices identified include: (1) recognition of local knowledge; (2) institutional support for implementation
of restoration activities; (3) income generating initiatives through marketing and value adding of natural resources; (4) taking on
financial opportunities from CDM mechanism including REDD.

Can the traditional knowledge be prevented from being TRIPped? Kant, M. (University of Delhi, India;
medha.kant@ gmail.com).

Despite sustained efforts under the Convention on Biological Diversity (CBD) for the last two decades, forest communities
holding valuable traditional knowledge have not yet been able to benefit significantly from their heritage. The legal framework of
CBD seeks equitable sharing of benefits by streamlining the transfer and use of amorphous knowledge generated far in the past
through unknown, and often unknowable, cumulative processes and shared for generations within and among communities. On
the other hand the agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) strives for protection and
dissemination of the knowledge generated now by individuals and companies through clearly delineated processes that are open
for legal scrutiny for the mutual advantage of both producers and users in order to promote innovations in future. The former
seeks reward for possession of knowledge while the latter does so exclusively for new creations. Possibilities of conflict between
the two arise when new innovations under TRIPS are based to some extent on the traditional knowledge recognized under the
CBD. The paper reviews cases of such conflicts in the light of specific provisions of CBD and TRIPS and presents a possible
framework for their satisfactory resolution.

What makes traditional knowledge communicable for sustainable forest management? Kim, 1. (University of British
Columbia, Canada; inae.kim@alumni.ubc.ca), Trosper, R. (University of Arizona, USA; rltrosper@email.arizona.edu), Bae, J.
(Korea Forest Research Institute, Republic of Korea; forestory@forest.go.kr).
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Traditional knowledge emphasizes democratizing knowledge and meaningful collaboration for sustainable forest management.
The purpose of this research is to develop communication channels of traditional knowledge for sustainable forest management.
We used a participatory and case study approach and conducted semi-structured interviews at Sts’ailes, an indigenous forest-
dependent community in Western Canada, and Hoesan, a typical agricultural community near East Sea in South Korea. We
compared and contrasted forest use types, forest functions, land tenure, forest management practices, user groups, forest gover-
nance institutions, and relevance of traditional knowledge of two communities. Both are similar because higher-level governments
have exerted control over the land that is important for traditional culture. Traditional knowledge is highlighted in asserting
traditional rights and titles at Sts’ailes. However, traditional knowledge has not been paid attention at Hoesan because of lack of
interest and need. While Sts’ailes tries to revive the culture for their identity, Hoesan only maintains the religious ritual associated
with the forest as a cultural heritage. The relevance of traditional knowledge is distinctively differentiated by continuity or
absence of next generation of the community. The two communities require different types of channel to transmit and maintain
forest-related traditional knowledge.

Can local wisdom be used in forest conservation around national park? The case in Seram Island, Central Mollucas,
Indonesia. Liswanti, S. (Center for International Forestry Research (CIFOR), Indonesia; n.liswanti@cgiar.org), Tjoa, M., Silaya,
T. (University of Pattimura (UNPATTI), Indonesia; tine.tjoa@yahoo.com; t_silaya@yahoo.com).

The forest in Seram Island, including Manusela National Park, is rich in biodiversity. The forests have used by the forest dweller
for daily needs and livelihood for long time. This study exposes potential collaborations between indigenous people and those
concerned about conservation. The data was collected using participant observation, in-depth key informant interviews and focus
group discussions. We documented the forms and role of local wisdom by communities in forest conservation and focused on ten
forest dweller communities around the park. The survey results revealed that all traditional communities use the customary rules
to preserve and to manage their traditional forest, and are expected to provide economic benefits, ecological and socio-cultural.
Local wisdom is still strong in this area including the prohibition of forest products collection for certain periods, supernatural
use to prohibit any activity, and other traditional efforts to protect the forest. The local wisdom is important to protect the forests.
This paper is a first step in providing a local perspective that might guide conservation planning and practices in the Seram.

The results can be taken into consideration when decision makers, stakeholders and those working to conserve Seram’s natural
heritage can respond positively to local views.

Linking local traditional biodiversity conservation knowledge to combat rocky desertification in karst area in southwest
China. Luo, Y. (Northwest A&F University, China; lyfcl@163.com), Liu, J. (Renmin University of China, China;
liujinlong_jl@ hotmail.com).

Rocky desertification seriously affects agriculture output in rural communities in southwest China. The Chinese government
initiates many engineering projects, like large scale construction of terraced fields, which are aimed to convert rocky soil to
cultivated land. However, without knowledge of the local social-ecological conditions, these interventions may negatively affect
the resilience of local knowledge about working in rocky desertification. In this research, we try to collect and sort the traditional
biodiversity conservation knowledge in the local production system in the Miao Minority area in Guanling County, Guizhou
province, southwest China. Through field investigation, we found that much of the traditional biodiversity conservation knowledge
of the Miao Ethnic people is valuable in combating rocky desertification and contributing to sustain farmers’ livelihood. The Miao
Ethnic people successfully plant vines in rocky fields, which can cover the bare rocky soils layer and prevent soil from water
erosion. They seldom turn soils when plowing their fields, but instead leave the crop residues in place. The Miao diversify plants
in their fields in the vertical farming style, with cash forest, food crops, and different vine and leguminous plants around farm
lands. This research aims to strengthen understanding of the relationship between local biodiversity conservation knowledge and
rocky desertification landscape in southwest China.

Governance of knowledge systems in developing adaptive forest-agriculture innovations. Mala, W.A. (University of Yaoundé
1, Cameroon; williammala@yahoo.fr).

This study aimed to analyze under which conditions the structure, organization and integration of knowledge systems can provide
an avenue for the development of forest-agricultural innovations under conditions of high biodiversity in the humid forest zone of
southern Cameroon. The management of traditional agro-ecological sustainability is based on the local definition of well-being,
social representation of space and on a multi-criteria approach combining the knowledge of interactions between crops, wild plant
species, the tree species uses, the future use of a current land use, and the estimated land use for personal use and market access.
The positive impact of slash-and-burn agriculture practices on the establishment of forest species with a potential for regeneration
and forest recovery is confirmed, and this affects the composition and structure of forest landscape mosaics. Evidence emerges
from this study regarding the determinants of sustainable traditional land use management to suggest that both the practices and
land use systems have something to offer to the conventional thinking and agroforestry innovation processes in terms of high
returns to labour input, biomass management, species enrichment, inter-dependence of agroforestry options and the issue of
regulating community property rights and biodiversity conservation.

Indigenous people and their traditional knowledge on tropical plant utilization: a case study of Murut communities of
Sabah, Borneo. Muthu, T., Muhammed, N., Kuppusammy, M. (Sabah University of Malaysia, Malaysia; theresa.muthu@ gmail.
com; nur_md@ums.edu.my; mk.sekwi@ gmail.com).

The Murut community is the third largest indigenous community in Sabah, Borneo. The Nabaai and Gana tribes of the Murut
community are the more modernized group of Murut. Their traditional practices are slowly vanishing. This study was carried out
to document the utilization pattern of the identified plant species and explore the role of plants in the daily life of the Murut
communities. Two villages were selected for this study. A total of 120 households were selected from three income groups: high,
middle, and low income groups. The results show that the plant species found in the homestead of the Nabaai and Gana tribes are

Theme A: Forests for People



The International Forestry Review Vol.16(5), 2014 59

utilized for three main reasons: food, medicine, and fuel wood. The Nabaai and Gana tribes practice traditional knowledge
especially in medicinal plant utilization. 23 utilization patterns have been identified in this study, which is much lessthan what
was found a decade ago (68 utilizations). The findings also show that most of the traditional knowledge on plant utilization lies
with the respondents with low income group (59%) because of their high dependency on utilization of the surrounding resources
in their daily life.

Valuing traditional knowledge for conserving biodiversity in Indonesia. Soedjito, H. (Indonesian Institute of Sciences (LIPI),
Indonesia; herwasonosoedjito@yahoo.com).

Research on valuing indigenous and local knowledge for biodiversity conservation in Indonesia was started in the late 1970s
when research interactions between the Dayak people with forest in East Kalimantan were conducted. A methodology of multi
disciplinary approach was conducted by involving anthropology, biology and forest ecology. The Dayak traditional agricultural
system was scientifically proven where Dayak people conserve genetic varieties of rice and by using radio isotope P*2, shifting
cultivation system also proved as a way to optimally use tropical rainforest soils that generally have low nutrients. Tanah Ulen, a
traditional conservation concept, also directly benefits sustainable forest products for food (fruits, vegetable, carbohydrates), meat
(pigs, deer, fishes), as well as sufficient water (environment services) for their livelihood. Later studies were done to synergize
science and the traditional knowledge of many indigenous people, namely the Baduy in West Jawa, Mentawaian in Siberut Island,
Batak in Sumatra, Balinese in Bali, Ngata Toro and Kajang in Sulawesi, as well several Moluccas and Papuans in east Indonesia.
Embedded in this traditional knowledge as a manifestation of collective community intellectual achievement are local innovations.
These local innovations must be mapped, appreciated, strengthened and empowered for human livelihood.

Uses and management of fire by rural communities in coniferous forest in the Monarch Biosphere Reserve, Mexico. Torres,
H.M., Salicrup, D.P. (Universidad Nacional Autonoma de México, Mexico; Imartinez@ cieco.unam.mx; diego @ cieco.unam.mx).

The coniferous forests of the Monarch Butterfly Biosphere Reserve (MBBR) in Mexico are the overwintering sites of the
monarch butterfly (Danaus plexippus) that migrate from the U.S. and Canada. These forests are threatened by wildfires, caused
mainly by anthropogenic activities (of rural communities living legally in MBBR). The purpose of this study was to document the
use and management of fire in the MBBR. Based on literature information and semi-structured interviews with the authorities
responsible for fighting fires and peasants that use the fire in different activities, we documented the use and management of fire.
We find that traditional knowledge of use and control of fire for certain activities (mainly in agriculture) exists; other activities
use fire without control and supervision (mainly cattle); and also, we find uses of fire in forestry activities that have not been
reported for this natural protected area. However, the main use of fire is intentional to cause fires and/or promote land use change.
So we can say that the rural people in MBBR maintain traditional knowledge on the use of fire, which is different for each
activity, and that many of fires attributed to agricultural use are deliberate.

The role of traditional forest management on local livelihoods in northern Zagros oak forests of Iran. Valipour, A.,
Ghazanfari, H. (University of Kurdistan, Iran; ahmadvalipour@ gmail.com; Hedayat@uok.ac.ir), Plieninger, T. (University of
Copenhagen, Denmark; tobias.plieninger @ign.ku.dk).

Zagros oak forests, western Iran, are managed for soil conservation, water quality, non-wood forest products (NWFPs) and
non-market ecosystem services. Large parts of these forests are subject to traditional land use practices supported by very old
traditional ecological knowledge, called Galazani. Since the Galazani management system is little understood, this study aimed to
recognize its components, objectives, silvicultural treatments and management interventions. We performed face to face interviews
and participation in practices. Galazani performs to provide winter fodder for livestock, mainly Marxoz goat. Forest territories are
pollarded in a unique way, known as crown-coppicing. The trees will cut for fuelwood once they do not provide high amounts

of fodder. Forest dwellers manipulate trees to obtain the most fodder using a set of techniques. They are also structuring their
territories to guarantee sustained yield via tree spacing and regulate annual allowable pollarding areas. The forest territories are
also used as pasture for summer grazing. The traditional silvopastoralism is vital to meet daily needs. The Galazani creates a
social institution which has encouraged people to protect forests, traditions and special species of goat: Marxoz. Traditional
ecological knowledge mostly serves an economic function, more than the silvicultural aspects which need to be considered in
forest management plans. Regeneration failure and inappropriate age structure are the main weaknesses that arise from the
Galazani system.

Would traditional forest knowledge be useful for urban ecological restoration? Yeo-Chang, Y., Dyeok-Gyu, K., Youn, S.,
Koo, J., Eun-Hee, L. (Seoul National University, Republic of Korea; youn@snu.ac.kr; sesimbul @ snu.ac.kr; youn.susan.sojin@
gmail.com; sele78@snu.ac.kr; skymorin@ hanmail.net).

Deforestation can be avoided by active participation of local people who acknowledge the value of forests. Village woodlands
have been conserved thanks to the active participation of local people who hold ecological knowledge inherited from their
ancestors. There is growing demand for more new urban green spaces from citizens. The traditional forest knowledge which has
been supported the village woodlands to be conserved can be useful for restoring urban ecosystems. The perception of local
residents on value and willingness to participate in conservation of village woodlands was surveyed in five municipalities around
Mt. Jirisan using face-to-face interviews. The survey results reveal that the utility of woodlands can lead to positive attitudes
toward active action for woodlands conservation. The utility of woodlands is closely related to the frequency of use for various
purposes. The accessibility and use rights to woodlands, which safeguards local people’s use regardless of land ownership, are
important elements of sustainable woodlands management. The model of traditional knowledge-based management of village
woodlands can provide valuable insights to city governments and civil societies which demand ecological restoration of urban
areas.
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Gender and traditional forest-related knowledge in China--a case from minority people in Guizhou province. Yuan, J.
(Guizhou University of Finance and Economics, China; yuanjuanwen@yahoo.com), Liu, J. (Renmin University of China, China;
liujinlong @ruc.edu.cn).

Women and men are different in viewing, accessing, and practicing traditional forest-related knowledge. This paper examines the
differences in accessing and practicing the local knowledge of three minority groups in Guizhou province through interviews and
participant observations. The main findings are as follows: It is traditionally women who are weeding in the sampling plot and
men are cutting and transporting trees. Women are collecting fuelwood while men are making traditional charcoal. For the
traditional way to make paper, the women are looking for the raw vine and make the paper. For traditional basket making,
women gather the vine in the forest but men are more skillful in making the baskets. The inheritance and innovation for men and
women in the above aspects are passing on by gender separation; for instance, textile dying technologies are tested by women
and not men. The difference in traditional forest-related knowledge of women and men implies that the differences which may
have key impact on the inheritance and innovation of traditional forest-related knowledge should be studied by the related
researchers and policy-makers.

Posters

Traditional conservation practices and plant biodiversity potential of sacred groves in Ghana. Ameyaw, K. (Forestry
Commission, Ghana; kofiameyawkwakye @yahoo.com), Enu-Kwesi, L. (University of Ghana, Ghana; Botany@ug.edu.gh), Yeboah,
D. (Ministry of Lands and Natural Resources, Ghana; dictyx55@yahoo.com), Ameyaw, L. (University of Washington, USA;
lkameyaw @uw.edu).

This study was conducted on Forest Biodiversity Conservation strategies within the traditional sacred grove concept across the
three main ecological zones of Ghana. The main objective of the study was to ascertain the veracity, merits, and effectiveness

of the traditional philosophy and governance systems underpinning the concept of sacred grove in order to incorporate their
governance systems and mechanisms into formal conservation strategies. Methodologies employed included a secondary literature
search, focus group discussions and questionnaire administration, and plant species inventory. Results indicated that the most
sacred groves qualify as corridors for biodiversity conservation. Biodiversity potentials of sacred groves are not influenced by
sizes and location but by the amount of stress they are exposed to. Sacred groves can be categorized based on their function into
livelihood enhancers, reservoirs of threatened plant species, watershed protectors, places for religious rituals, royal mausolea,
potential ecotourism sites, repositories of medicinal plants and sources of historical knowledge. Sacred groves were found to be
threatened by several factors. The situation therefore calls for governmental commitment to coordinating a collaborative effort by
all relevant stakeholders to help protect, manage, and develop sacred groves across the country in order to sustain their numerous
benefits to ensure inter-generational equity.

Species diversity and management techniques of village common forests: a case study from Bandarban, Bangladesh.
Hossain, M. (University of Freiburg, Germany,; mohitulh@yahoo.com), Islam, M., Jashimuddin, M. (University of Chittagong,
Bangladesh; kamrul.forestry @ gmail.com; mjashimuddin2001 @yahoo.co.uk).

Village common forests (VCFs), solely managed forest by the indigenous communities of Chittagong Hill Tracts (CHTs), have
become ecologically, economically and culturally very important for the local community. This study was conducted in two
VCFs of Bandarban district with the objectives to know floral composition and diversity, socio-economic importance as well as
the institutions of indigenous knowledge systems in managing the VCFs. Data was collected by using direct field measurements,
semi-structured questionnaire, and focus group discussion with VCFs stakeholders. A total of 45 tree species belonging to 31
families were found in VCFs, mainly dominating by timber species, with enormous natural regeneration (23 000 seedlings/ha).
Diversity index showed that species diversity was much higher in VCFs than forests under other management systems because of
the unique management system of VCFs. VCFs are collectively managed by customary and existing executive committee through
unique sets of rules with the particular aim of biodiversity conservation. Respondents from the VCFs communities opined that
they manage such forests to conserve their water sources, protection from natural calamities, provide food and medicinal
ingredients as well as for income source ($260/year). The indigenous resource management techniques of VCFs communities
showed excellent forest management model for rehabilitating degraded hilly watershed of CHTs.

Contribution of tribal women in biodiversity conservation and ecosystem restoration in the Bandarban Hill District of
Bangladesh. Mohiuddin, M. (Bangladesh Forest Research Institute, Bangladesh; uddinm59@ gmail.com).

Bandarban is the second largest hilly district of Bangladesh. It is the native home of thirteen tribal communities.The tribal women
are involved from dawn to dusk completing all of their family activities. They are involved in all the activities of the shifting
cultivation (jhum cultivation) and collect the dietary food returning from jhum field in sustainable conditions. 55 wild food plants
are used for domestic purposes and also for marketing. The knowledge system varies among the men and women of the commu-
nities. Murang women have higher knowledge (77%) than the Marma women (64%) for agro-biodiversity. Murang females have
76% knowledge on seed storage, followed by Marma females (72%) and this knowledge varies from 68%- 60% in Murang and
Marma males. The tribal people of remote areas are more knowledgeable than well connected areas from a conservation point of
view. The tribal people also have their own sharing mechanism for conserving the agro-biodiversity crops. Women’s resource
knowledge, however, is disappearing because of urbanization and market oriented production system. Their knowledge is
important for ecosystem restoration at local level. A three dimensional model proposed for strengthening the biodiversity
conservation activities of the Bandarban Hill district.

The values of traditional knowledge and practices of nipa production to sustainable forest managment in Cortes, Bohol,

Philippines. Paras, F., Camacho, L., Camacho, S., Carandang, A., Combalicer, E., Gevana, D. (University of the Philippines Los
Banos, Philippines; fdparas@ gmail.com; camachold@yahoo.com.ph; sonny_camacho@yahoo.com; papcarandang @yahoo.com;

eacombalicer@up.edu.ph; wuweidix@yahoo.com).
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Nipa (Nypa fruticans) is a true mangrove palm and a valuable resource found in coastal areas. It is primarily used as a sustain-
able thatching material in rural houses, sheds, cottages and small buildings; however, wine and vinegar can also be derived from
its sap. In this study, however, aside from the economic values of nipa to the community, there are unique social values that it
creates making it a possible socio-ecological keystone in the area. The paper employed a market study, survey, key informant
interviews and a focus group discussion to derive the economic, social, and cultural values of nipa in Cortes, Bohol. The paper
also illustrates traditional practices in nipa establishment, maintenance, protection, and production that were found to be unique to
the site. Social and economic implications of this traditional knowledge and practices are discussed in order to evaluate the status
of the nipa production in the site.

Traditional knowledge is trivial for managing mountain natural resources: a case study from the Eastern Himalaya.
Saha, S., Chakraborty, T. (University of Freiburg, Germany; somidh.saha@waldbau.uni-freiburg.de; tamalika.chakraborty @
waldbau.uni-freiburg.de).

Traditional ecological knowledge and wisdom of the Monpa tribe in managing resources like water, soil and forest in the high
altitudes of the Eastern Himalayas had not gotten much attention. We aimed to describe traditional management of watersheds,
forest and mountain farming in Tawang and West Kameng districts of Auranachal Pradesh, India, Eastern Himalaya. We selected
6 different villages located at 1500 m to 3500 m. We did participatory rural appraisal, socioeconomic survey and forest inventory.
We found that traditional watershed management was highly diversified and had multipurpose use for agriculture to cattle
ranching. Locals had developed unique irrigation system using gravitational force that checks surface runoffs, and maintains

the water table in a permissible depth. We found unique alarm system for pre-detection of the flash flood using water force.
Traditional intercropping systems with nitrogen fixating plants ameliorate soil fertility. Forests were managed as community
property and customary rules were developed by the Monpa people for thinning oak (Quercus lamellosa) dominated forests,
leaf litter and fire-wood collection. Sacred groves could be found throughout the landscape. We concluded that importance of
traditional knowledge should not be overlooked for developing future natural resource management policies in the Eastern
Himalaya.

Shifting cultivation: traditional ecological knowledge of the Dayak people in East Borneo, Indonesia. Siahaya, M.
(Samarinda State Polytechnic for Agriculture, Indonesia; marthasiahaya@yahoo.co.id), Wanca, H. (Mulawarman University,
Indonesia; hefsinehemya @ gmail.com).

The lives of the Dayak people cannot be separated from the forest. The forest is an area that integrates them within the
ecosystem. The forest utilization by the traditional societies comes from a very close interaction between the society and the
surrounding forest. The interrelation between the Dayak people’s culture and their dependence on forests has resulted in their
ecological knowledge of the forest in East Borneo. This study aims to explain the interrelation of the indigenous societies in the
form of shifting cultivation, which is one form of traditional ecological knowledge. The method used is a case study, where

the data collection is done through in-depth interviews and participant observation. The results showed the various ethics and
rules found on shifting cultivation practiced by the indigenous societies. The system is traditional ecological knowledge that has
evolved from generation to generation. They practice the accurate selection of land, forest fire prevention and a fallow land period
after harvesting. These practices raise the values of cooperation within the Dayak people.

Impact of falling culture and indigenous knowledge on forest conservation in southwest Cameroon. Suka, E. (Ministry of
Environment, Cameroon; emmanuelsuka@yahoo.com).

Falling aboriginal cultures and indigenous knowledge has contributed about 75% to forest degradation in SW Cameroon. Forest
communities conserved forests according to customary norms using local technologies, cultures and traditions from time-
immemorial over whose lifestyles are intricately attached. Adulteration of traditional forest conservation methods by colonial
legacy, introduction of sophisticated technologies and unorthodox forest exploitation and agricultural production methods have
degraded forests. It is difficult to change these existing habits. Conservation projects have come and gone whereas indigenous
people have lost their traditional knowledge, rights and supposed equitable shared benefits from access to forest resources.
Integrated indigenous participatory method was used to rebuild the lost traditions and depleted forests. Interactive structured and
semi-structured interviews, field surveys and inventories were conducted in 320 households in three villages with the aid of free
listing using locally made cards. The analyzed data gave an idea about what people thought about plants, cultures and forest
conservation. If the opportunity and a proactive role are given to indigenous forest communities to freely participate in reviewing
forest conservation policies, benefits and rights to traditional knowledge can be useful in sustainable forest management.
Traditional knowledge is a key to forest conservation science and essential to global development.

Mapping a full cycle of swidden cultivation in Laos. Takeda, S. (Kyoto University, Japan; takeda@asafas.kyoto-u.ac.jp).

In this study, we monitored swidden cultivation and forest fallow management in a Khmu village in Laos. Monitoring was
conducted between 2005 and 2013 and covered a full swidden cycle. Through GPS mapping, interviews with swidden farmers,
and on-site observation, we examined the present state of swidden cultivation in the village. Swidden farming is found throughout
the mountains of mainland Southeast Asia; however, there is a current preference for the use of other land-use systems. The
recent trend toward a market economy has forced the people and forests in the mountains of Laos to undergo various changes as
they integrate into the world market. They have been impacted by the enclosure movement called the Land and Forest Allocation
Program, the expansion of the cultivation of cash crops such as maize and Para rubber trees, the increase in logging concessions,
and re-afforestation aimed at industrial wood resources. Here, we discuss the changes taking place in the relationship between the
local people and their swidden cultivation system. We also examine the possibility of stabilizing swidden cultivation in the study
areas to ensure a future in which the swidden farmers are able to live with a sense of security.
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A-19 Wood and forest culture: merging the past with the present

Organizers: Howard Rosen (U.S. Forest Service) & Woo Chun Young (Kookmin University, Republic
of Korea)

Vatican Coffins Project: the wood analysis of the third Intermediate Period coffins (Egypt). Amoros, M.A. (Xylodata SARL,
France; victoria.asensi@free.fr).

In the context of the Vatican Coffins Project we analyze the wood of the Third Intermediate Period coffins conserved in the
Vatican museum and those conserved in the Louvre museum according with the standard techniques of identification determined
by the International Association of Wood Anatomist (IAWA). At the moment, we could analyze the wood of 14 out of 22 coffins
held in the Vatican museum and 8 out of 42 of the Louvre museum. In total, we know about 150 coffins for the Third Intermedi-
ate Period in all Egypt with a wood identification and the aim of our work is now to compare the species used at that time in
relation to the periods after and before in order to determine the continuity, the introduction or the abandon of some species in
in the Egyptian landscape. The coffins of the Vatican museum present some homogeneity in the wood (Ficus sycomorus, Tamarix
sp., Acacia sp., Faidherbia albida) but some elements present more exotic woods as Quercus sp. (oak) pegs, timber not much
used in ancient Egypt.

Plantation grown tree species for wood carving in Ghana: concerns of traditional wood carvers. Appiah-Kubi, E., Tekpetey,
S., Essien, C. (Forestry Research Institute of Ghana (FORIG), Ghana; appiahkemma@yahoo.com; nii9lartey @ gmail.com;
caessien@ymail.com).

In Ghana, traditional wood carving has been a major means of livelihood for a number of Ghanaians over the past years. In fact,
wood carvings are diverse and each carver and association has its own specialization. Among the major wood carving products in
Ghana are unity, stool, mask and talking-drums. The major material for carving is good wood. Limited tree species are available
and preferred for use by carvers in Ghana. This paper assesses the type and characteristics of the wood species that local carvers
prefer in different localities in Ghana for their works. It further projects the use of plantation grown tree species for wood
carvings in the wake of concerns for dwindling traditional tree species for carving. Concerns on the use of plantation trees were
solicited from local carvers in Kumasi through interviews. Carvers indicated their willingness to use any type of wood provided
the tools and equipment for processing them engages well. Teak, a plantation grown tree species is already being used by some
carvers. Training workshop should be organized for wood carvers in the country for improving their skills and also prepare
carvers to use some other tree species and especially indigenous plantation grown tree species.

Protecting Amazon tropical forests for the future: Program Sao Paulo Friends of Amazonia. Filho, M.T., Santini Jr., L.
(University of Sdo Paulo, Brazil; mtomazel@usp.br; luizsantini@biologo.bio.br), Florsheim, S.M.B. (Instituto Brasileiro de
Florestas, Brazil; sflorsheim@if.sp.gov.br).

The rainforests of the Amazon are a world heritage site renowned for their biodiversity and importance to the people of the
forests in relation to the cultural, economic, historical and social aspects. On the other hand, these tropical forests supply the
domestic and foreign markets with high quality wood, which exposes many tree species to overexploitation. Thus, efforts to
control shipping and timber trade for higher consumption centers are strategic and important to safeguard and preserve this
cultural heritage, keeping the ancient traditions. One of the most important initiatives of the last decades is the Sdao Paulo
Program Friends of Amazonia, implemented in 2007 in order to oversee and regulate the trade of tropical timber. Through the
program, surveys are applied in the phases of transport and storage of tropical wood species and samples are collected for a
botanical identification of species, and source documents are examined. The results of the implementation of the program indicate
the effectiveness of the identification of tree species by wood anatomy as a tool for the monitoring and regulation of illegal trade
in forest products, especially timber, in the state of Sdo Paulo.

Traditional wooden architecture in the Alpine regions. Frattari, A. (University of Trento, Italy; antonio.frattari@unitn.it).

A particular traditional wooden architecture is widely diffused in the Alpine region between France, Italy, Switzerland, Austria
and Slovenia. The barns are examples of this typical architecture and often they are damaged for different causes. The most
diffused building systems are the log system and the frame system. The rehabilitation and the preservation is nowadays a
problem. Currently there are two ways which are followed. The first one is the building up of open air museums or ethnographic
paths where the most representative and meaningful buildings are conserved. The second one is the restoration and the rehabilita-
tion for living purpose. This last way is very dangerous because often there is the possibility to change the inner meaning of the
buildings especially for concerns over the constructive features. The University of Trento developed a methodology for conserving
the traditional construction techniques through the improvement of the knowledge and through the reconstruction of meaningful
examples in which to put in practice the theoretical knowledge.

Utilization of different Austrian wood species in past times — knowledge for the future. Grabner, M., Klein, A. (University of
Natural Resources and Life Sciences, Austria;, michael grabner@boku.ac.at; andrea.klein@boku.ac.at).

The aim of the present study is to revitalize knowledge about historical wood utilization, which is buried in oblivion, but might
bring a benefit in the future. Due to the shortage of resources, it will be important to foster the proper utilization of wood in
general and to revitalize nowadays rarely used wood species. The inventory of three different museums has been analyzed to
regain knowledge about wood species selection. In total 4 335 objects or 7 006 parts of those objects have been sampled. 50
different wood species could be distinguished, 17 thereof can be categorized as shrubs. Shrub species are hardly used today. They
are often characterized by good mechanical wood properties, e.g. high wood density. Some fruit bearing species were of high
value because of the high resistance against abrasion and good natural lubricity — properties which are hardly connected with
wood nowadays. Last but not least, the color was decisive for selecting a wood species. Many of these rarely used species have a
colorful appearance. Although those earlier valuated species might never be used in a standardized industrial way, they could be
perfectly suitable for niche products and increase the sustainable utilization of forests.
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Study on the forest culture construction of the Olympic Forest Park in China. Haixing, C., Kong, X., Xu, J. (Renmin
University of China, China; cuihaixing @sohu.com; k-xz@263.net; xul9910112 @sina.com).

The forest is the cradle of human civilization. Forest culture has a long history, is an important part of the excellent traditional
culture of the Chinese. Building forest culture helps to coordinate the relationship between humans and nature, the relationship
between humans and society, and people’s physical and mental health. This paper expounds on the meaning and basic characteris-
tics of forest culture: forest culture refers to people’s forest awe, worship and understanding, it is establishing the simple feelings
based in all kinds of forest benefits, and it reflects the cultural phenomenon of the relationship between humans and the forest.
The basic characteristics of forest culture are mainly embodied in four aspects: ecology, nationality, regionality and humanity.
The forest culture construction is an important part of socialist cultural construction, is the main content of the development of
modern forestry, and is an important basis for building a harmonious socialist society. In the paper, five aspects were stated that
the main content of forest culture construction from the forest landscape, forest culture facilities, forest culture products, forest
culture communication, and forest culture team. With the example of Olympic Forest Park, the paper analyses the tourists’
cognition of the forest culture construction by the combination of the questionnaire survey method and interview method. The
results, from high to low in order were: forest culture landscape, forest culture team, forest culture communication, the forest
culture facilities, forest culture products. The paper discusses the present situation and the existing problems of the Olympic
Forest Park forest culture construction; and put forward countermeasures and suggestions for constructing the characteristic forest
culture, to increase the propaganda, and to seek multi-directional cooperation.

Forests for Bamiléké people: founding principles of the identical values and source of the community’s economic
development. Inocent, N. (Batoufam Fundom, Cameroon; nayangtoukam@yahoo.fr).

For the Bamileke people, located in West Cameroon, the forest is one of the main community’s founding principles through its
diversified utility, its double sacred-popular dimension or preserved-exploited dimension. The main purpose of this paper is to
develop the different forest’s features for these people. Starting from the sacred dimension of the forest in which it shelters and
passes on the wisdom to the future Sovereign then to his people, this presentation will show the various types of the forest’s
exploitation. These general ideas will be successively presented: The intangible exploitation of the forest through initiation rites
of the future King and sacred forests; the transmission of the royal wisdom through the large symbols engraved on the doors
frames and pillars; the wood’s exploitation for the manufacturing of tools and artifacts which accompany the cultural and
religious practices of the community; and the economic dimensions of the forest through handcraft, tourism, agriculture and
hunting. This descriptive analysis will show the specificities of the traditional management techniques and preservation of the
forest. These specificities will certainly allow understanding of innovative forms of sustainable development, management and
renewal of forests.

Emerging patterns in the utilisation of wood and plastic products in building construction at Ibadan University Campus,
Nigeria. Olorunnisola, A. (University of Ibadan, Nigeria; abelolorunnisola@yahoo.com).

Wood is one of the major construction materials at the 65 year old University of Ibadan, Nigeria, located on the borders of a
tropical rainforest. A study was conducted to determine the traditional and contemporary forms of wood and plastic utilization in
non-residential building construction on the university campus. The survey covered thirty non-residential buildings, comprising
fifteen old and un-renovated/retrofitted (> 10 years old) and fifteen new (newly constructed/renovated (< 9 years old) buildings.
Findings showed that sawnwood, plywood, particleboard and fibreboard were the predominant wood products used in the
fabrication of roof rafters/trusses and allied roof members, wall partitions, doors and door frames, stair cases, and furniture items
in the older buildings. While wood products remained the traditionally preferred materials for the fabrication of roof rafters/
trusses/allied roof members and furniture items, the other itemized building components in newer/renovated buildings were plastic
products. The growing preference for plastics was attributed to dwindling availability of matured, durable timber and wood-based
panel products, rising cost of lesser-quality wood products; non-availability of modern engineered wood products that can replace
the traditional wood products; and the growing acceptance of the aesthetically appealing plastic materials.

A-20 On farm trees: towards the promotion and development of a traditional or
local silviculture in tropical and subtropical forest regions

Organizers: William Armand Mala (University of Yaoundé, Cameroon), Jinlong Liu (Renmin University
of China). Steven Anderson (Forest History Society, USA) & Yeo-Chang Youn (Seoul National
University, Republic of Korea)

Biodiversity and socioeconomic factors supporting farmers’ choice of wild edible trees in the agroforestry systems in Benin
(West Africa). Assogbadjo, A. (University of Abomey-Calavi, Benin; assogbadjo@ gmail.com).

The present study assessed the farm diversity of wild food species and socio-economic factors that support farmers’ choices for
the tree species used on their farms. Data have been collected through a field exploration and a semi-structured survey among
435 selected households in each of the three climatic zones of Benin. The most culturally important species ranked by locals
were determined for each climatic zone and the relations between the targeted species in traditional agroforestry systems and the
reasons which support peasants’ choices were described through a principal component analysis. A total of 43 wild edible trees
(24 families) were present in the traditional agroforestry systems of Benin. There are three main reasons that support peasant
ambition to conserve or to grow wild edible trees in their field. The first one is the contribution of species as food followed by its
use in traditional medicine and ceremonies. Another important reason supporting the choice to conserve wild edible trees in
traditional agroforestry is the farmer’s perception of the availability of species in natural vegetation. This study reinforced the
evidence of indigenous knowledge and agroforestry systems in the biodiversity conservation in Africa.
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Profitability of on-farm adoption of short rotation forestry — a case study. Chauhan, S., Sharma, R. (Punjab Agricultural
University, India; chauhanpau@ pau.edu; rajni@dr.com).

On-farm intensive management of short rotation forest trees provides farmers with improved incomes as compared to venturing
into other seasonal cropping rotations. However, these systems are need based and constrained by the resource base, thus variable
at each scale. It is the perspective of the farmer who is confronted with the decision for adoption and usual proposed economics
are not uniformly applicable. The proposed case study provides insight into the experience faced with the challenge to convince
farmers to plant trees on their farm and to show them the potential benefit that may accrue to them from this system. The study
will shed light onto the role of the financial profit for farmers in short rotation forestry (SRF). This aspect is important to the
farmer, managers, industrialist, policymakers and also to potential third party who set out to develop an according project on SRF.
In the paper, the farmer’s perspective is considered rather than the technical economic aspects of SRF. The environmental services
are difficult to seize economically and payment for environmental services have not yet been fully realized in India, and therefore
are not included in the case study.

REDD+ versus practical silvicultural management for rural society benefits in Miombo woodlands, southern Africa.
Geldenhuys, C. (Stellenbosch University, South Africa; cgelden@mweb.co.za), Syampungani, S. (Copperbelt University, Zambia;
syampungani @ cbu.ac.zm).

Millions of rural people depend on resources from the dry deciduous woodlands of Africa. Miombo woodland covers vast areas
in southern Africa. Miombo woody plants developed unique underground rootstocks to survive fire and browsing in the seasonally
dry areas. Cultivation of crops and harvesting poles and fuelwood by rural societies are the main causes of the perceived
degradation and deforestation of these woodlands. However, deforestation is a misnomer in the context of fast recovery of the
plant diversity and productivity through vegetative regrowth from the rootstocks, unless derooted for commercial agriculture.
Degradation of stand structure is temporary. This paper presents an overview of the ecology of recovery processes in stand
development stages in Miombo after the cyclic clearing for traditional slash-and-burn agriculture and charcoal production. An
approach towards selective pruning of branches and thinning of stems in stand development stages is presented. This integrated
multiple use approach will maintain the supply in fuelwood and poles, maintain plant diversity of the system, improve condition
and productivity of the woodlands, increase carbon stocks and maintain a high rate of carbon sequestration, all to the direct
benefit of rural small-scale farmers; in sharp contrast to the moribund old-growth stands in protected areas.

Indigenous agroforestry systems under pressure — the case of Gedeo agroforestry and its value to farmers’ livelihoods,
Ethiopia. Hillbrand, A. (Bangor University, United Kingdom; Anique.Hillbrand@web.de).

The importance of agroforestry in Gedeo is critical to farmers’ livelihoods. However, the high population growth rate and
consequent land shortage has caused a ‘green famine’ and high rate of agricultural intensification. This study investigates how
indigenous multi-strata agroforestry practices in Gedeo provide multiple benefits for the livelihoods of farmers. It looks at
changes over the past 50 decades and investigates how farmers’ strategies might change in the future. For this study, 51 farmers,
representing two economic-climatic zones, were randomly selected. There are some crops managed only by women and agrofor-
estry in Gedeo provides women with unique opportunities to manage their own domain on a farm. The species diversity makes
farmers less vulnerable to market price fluctuations and other shocks such as climate events. There are threats to the system such
as an increase in chat (Catha edulis) plantations. However a previous government regime imposed mono cropping on some
farmers, but when this was relaxed, farmers quickly switched back to their indigenous agroforestry practices. Altogether this
research shows that Gedeo farmers are discerning adaptors of agroforestry farming practices to suit their circumstances.

Multipurpose trees based black pepper (Piper nigrum. L) production systems in Kerala, India: biomass production,
carbon sequestration and nutrient fluxes. Kunhamu, T.K., Aneesh S. (Kerala Agricultural University, India; kunhamutk@ gmail.
com;, aneeshcof@gmail.com), Kumar B.M. (Indian Council of Agricultural Research, India; bmkumar.kau@ gmail.com),
Jamaludheen V., Raj A.K. (Kerala Agricultural University, India; viamal2002 @ gmail.com; ashajayamohan@ gmail.com).

Fast growing multipurpose trees are traditionally grown for black pepper (Piper nigrum. L) cultivation in the farm lands of humid
tropical regions of India. However, aboveground and soil productivity of these systems is highly variable with tree species. To
further explore on this, a farm trial was conducted at Thiruvizhamkunnu, Kerala, India during 2009-12 to assess the total biomass
production, carbon sequestration potential (tree + soil) and nutrient fluxes among six multipurpose trees used as support for black
pepper viz. Acacia auriculiformis, Artocarpus heterophyllus, Grevillea robusta, Macaranga peltata, Ailanthus triphysa and
Casuarina equisetifolia. Black pepper yield was highest for Acacia auriculiformis (2.56 Mg/ha/ yr), a nontraditional support tree
species. Grevillea robusta recorded the highest total biomass production (366 Mg/ha) while Ailanthus triphysa showed the lowest
value (155 Mg/ha). Total C stock were also highest for Grevillea robusta (169 Mg C/ha) followed by Acacia auriculiformis

(155 Mg C/ha). The article further compares the tissue C concentration, biomass and carbon partitioning, soil carbon stocks,
nutrient fluxes and tree-returns among the various trees species. The paper highlights the need for selection and management of
tree species for optimizing productivity in tree based black pepper production systems.

Traditional forest management system from landscape perspective in Dong minority villages: a case from S village in
China. Lee, J., Liu, J., Zhang, M., Fusheng, Z. (Renmin University of China, China; allgreen0@ gmail.com; liujinlong_jl@
hotmail.com; cathy_minghuizhang @ 163.com; zhaifusheng @yeah.net).

Forests, which are seen as an important environmental element, a livelihood source and a commons by Dong minority people
who have lived on mountains since ancient times, form a landscape of a Dong village with farmlands, rivers, roads and wooden
houses. This paper described and analyzed the traditional forest management system (TFEMS) of S village in China by means of
anthropological methods, such as participatory observations and in-depth interviews. It found that the TEMS in S village was
effective to use and protect the forests and biodiversity. The TFMS was needed to understand a holistic perspective of the
landscape, but existing theories of natural resource management couldn’t be ignored. The TFMS was seen neither as a complete
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paradigm of centralization or of decentralization as the theory of social cost, nor as a complete paradigm of a common pool as
the public choice theory, but it should be seen as a management system that customary rules in different sites were various (e.g.
the rules of forests where it was closer village houses were different from those where it was next to neighbor villages) in the
whole landscape.

Attitudes and behaviour towards on-farm tree planting among smallholder farmers in Malawi. Meijer, S. (University
College Dubin, Ireland; seline_meijer @hotmail.com), Sileshi, G. (World Agroforestry Centre (ICRAF), Malawi; S.Weldesemayat@
cgiar.org), Catacutan, D. (World Agroforestry Centre (ICRAF), Viet Nam; d.c.catacutan@cgiar.org), Nieuwenhuis, M. (University
College Dublin, Ireland; maarten.nieuwenhuis@ucd.ie).

The role of trees on farms in poverty reduction, enhancing food security and avoiding deforestation is already widely known,
albeit, the uptake of tree planting has been generally low. This paper examines farmer attitudes and behaviour towards tree
planting in Malawi. Survey questionnaires containing an attitude scale that measures three attitude components namely, the
attitude itself, subjective norms, and perceived behavioural control in relation to tree planting were administered to 200 farmers in
Chiradzulu and Mzimba districts in Malawi. The study found that all three attitude components were generally positive, which
meant that farmers are in favour of tree planting. Farmers who planted trees on their farms over the last five years had a more
positive attitude, subjective norm and perceived behavioural control towards tree planting compared to those who had not planted
trees. Nevertheless, many farmers considered household needs such as buying food and agricultural inputs, as well as children’s
education as more urgent than investing in tree planting. This suggests that despite perceived benefits from tree planting, wider
adoption is hampered by farmers’ capacity to address basic household needs, pointing to the need for various inducements that
stimulate positive attitudes and behaviours towards tree planting in Malawi.

Underutilized and promising fruit tree species to enhance productivity of traditional agroforestry system through
participatory domestication in West Java, Indonesia. Narendra, B.H. (Research and Development Center for Conservation and
Rehabilitation, Indonesia; budihadin@yahoo.co.id), Roshetko, J., Tata, H., Mulyoutami, E. (World Agroforestry Centre (ICRAF),
Indonesia; j.roshetko@cgiarorg; h.tata@cgiar.org; e.mulyoutami@cgiar.org).

This paper explores the potential for domesticating fruit species in traditional agroforestry system in West Java. Parkia speciosa,
Durio zibethinus, and Sandoricum koetjape each hold promise to enhance farmer livelihoods and can be grown under the low
management conditions common in smallholder systems. The three species represent different levels of tree domestication, but all
three can be characterized as underutilized in smallholder agroforestry systems. Strong demand for P. speciosa and D. zibethinus
across national, provincial and local markets is a significant opportunity for smallholder production. P.speciosa showed high
potential for increased domestication with farmers’ interest in the species, potential for expanding on-farm populations and
existence of underexploited high-yielding genetic material. D. zibethinus has potential for domestication since the marketing is
still underdeveloped and some local trees that have superior quality, good taste and thick flesh are available in the study area.
Besides the fruit, D.zibethinus and S.koetjape are valued for their timber which is easy to work and polish. S. koetjape was
selected as a fruit with cultural and niche market potential that would not attract broad competition. Domestication is potentially
focused to enhance post-harvest handling and processing as well as develop a stable market price through consistent supply and
quality.

Sustaining Ghana’s forest cover: evidence in cocoa agroforestry system. Nunoo, 1., Owusu, V. (Kwame Nkrumah University of
Science and Technology, Ghana; nunooisaac85 @yahoo.com; victowusu@yahoo.com).

In Ghana cocoa cultivation is a major source of livelihood to over 800 000 people in the forest communities. 80% of new cocoa
planting in the Western Region has been established without shade trees, making it a major contributing factor to deforestation in
Ghana. The intercropping of cocoa with several high value tree species in addition to other food crops provide economic, cultural
and social benefits to farmers as well sustaining the forest. Efforts to promote any of these cocoa agroforestry systems requires
empirical evidence. In this study we evaluated the viability of various cocoa agroforestry systems in Ghana. Input-output data
were collected from 200 cocoa farmers in the Sefwi Wiawso district by means of multistage sampling technique through
household structured interviews and focus group discussions. A discounted cash flow analysis were carried out to estimate the
benefit-cost ratio (BCR), net present value (NPV), internal rate of return (IRR) at a 20% discount rate. The medium shade cocoa
agroforestry system was the most viable among all other systems with BCR of 1.36, NPV of GH¢Z 3 264 and IRR of 47.2%.
The medium shade should therefore be promoted since it is the surest way of sustaining the country’s forest cover and cocoa
production.

Conservation and socio-economic importance of some agroforestry fruit tree species: farmers’ participation, tree growth
characteristics and market assessment. Onyekwelu, J. (Federal Unversity of Technology, Nigeria; onyekwelujc @yahoo.co.uk),
Stimm, B. (Technische Universitit Miinchen, Germany, stimm@forst.wzw.tum.de).

Deforestation and demographic pressures have greatly depleted populations of indigenous forest fruit trees that produce socio-
economically important non-timber forest products (NTFPs). We assessed farm-level growth characteristics, market potentials and
farmer’s participation in conservation of Chrysophyllum albidum, Irvingia gabonensis and Garcinia kola in rainforest and derived
savanna ecosystems of Nigeria. Growth measurements were made on 50 trees of each species from ten villages. Two sets of
questionnaires were used to obtain information from 30 farmers and 60 marketers of the species fruits/seeds in 12 urban and rural
markets. The trees were old (32.3-43.5 and 19.5-35.2 years for C.albidum and I.gabonensis) and large (DBH: 36.0-64.3 cm;
19.5-61.3 cm and 46.3 cm for C.albidum, 1.gabonensis and G.kola, respectively). Farmers’ participation in conservation (planting)
was higher in derived savanna (40-80%) than rainforest (2-6%). Conservation is male dominated (76-92%) while marketing is
female dominated (60—100%). Annual fruit production ranged from 500 to 1 000, depending on species. Averagely, farmers sold
60% of their fruits/seeds and earned between US$300 and US$1 300 annually, with income highest and lowest at farm-gate and
urban market, respectively. This income contributed 21-52% to total household annual income. Thus, increased tree planting
could substantially improve farmers’ livelihood and economic sustainability.
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On-farm trees management drivers of in smallholder landscapes of southern Cameroon. Robiglio, V. (World Agroforestry
Centre (ICRAF), Peru; v.robiglio@cgiar.org), Mala, W.A. (University of Yaoundé I, Cameroon; williammala@yahoo.fr), Tiencheu,
M.A. (University of Dschang, Cameroon; avanatie @yahoo.fr).

The present study analyzes the drivers and socio-ecological context of smallholder farmers decision to manage (preserve, protect,
plant) on-farm tree resources in their landholdings at the tropical forest margin, and their outcome in terms of tree species
abundance and distribution. Data on the management of trees resources in land use systems of smallholder landscapes (fallow,
coca agro-forests and degraded remnant forest) were gathered in a household survey conducted between 2011 and 2012 in 14
villages along a gradient of deforestation, agricultural intensification and population density, and combined with tree inventories
and vegetation surveys. Abundance and distribution of on-farm tree resources was analyzed in relation to household level socio-
economic and cultural variables and of spatial variables at the village level, using logistic regression. Preliminary results are
discussed to identify incentives to support the management of on-farm trees according to locally adapted management options.

Impact of traditional agroforestry systems practices on conservation effectiveness of useful trees: case study of Borassus
aethiopum Mart. in Benin. Salako, V., Kénou, C., Thierry, H., Assogbadjo, A., Kakai, R.G. (University of Abomey-Calavi,
Benin; salakovalere @ gmail.com; ckenou@ gmail.com; houehanout@yahoo.fr; assogbadjo@ gmail.com; glele.romain@ gmail.com).

Traditional agroforestry systems (TAS) are increasingly receiving attention as a means to conserve biodiversity and sustain
farmers’ livelihoods through preservation of numerous woody species. Whereas a number of studies have evidenced potential of
TAS in hosting an enormous woody species, it is still questionable how effective their conservation would be in such systems.
We provide a countrywide analysis of the effectiveness of traditional agroforestry systems for conserving the useful wild palm
species, Borassus aethiopum Mart. in Benin. 240 1ha square plots were sampled through phytogeographical districts of Benin.
Life stages were inventoried and sex, diameter and height of adult individuals were recorded and analyzed. Results showed that
(1) B. aethiopum populations in agroforestry systems had a significantly female biased sex-ratio (SR = 0.69, Prob. = 0.001),
indicating that farmers are saving female individuals at the expense of male ones, (2) practices in TAS did not promote seedlings-
to-saplings and saplings-to-juveniles survival, (3) life stages distributions of the species displayed a strong spatial variation which
was found to reflect the intensity of fruits harvest. To guarantee effective conservation of B. aethiopum it should be required that
practices in TAS shift from only saving useful species to their effective plantations.

Posters

Impact of land use practices on traits and production of shea butter tree (Vitellaria paradoxa C.F. Gaertn.) in Benin.
Akpona, T. (University of Abomey-Calavi, Benin; ajeandidier@ gmail.com), Akpona, A. (Direction Générale des Foréts et des
Ressources Naturelles, Benin; akpona@ gmail.com).

The shea tree plays an important role in the livelihoods of local populations living around the Pendjari Biosphere Reserve and
populations in the different land use systems. This study is to assess impacts of different land use systems on the production and
morphological traits of shea trees. A total of 89 circular plots of 60 m in diameter were established using a stratified random
sampling method. In each circular plot, all trees with a diameter at breast height (DBH) >10 cm were inventoried and measured
for circumference, crown diameters, and total height. Additionally, shea butter production was estimated from 90 trees (30 trees
in each site) selected randomly using the Jessen method. Our results revealed a significant difference in tree density in increasing
order of 5.9+0.3; 6.3£0.9 and 16.9+1.1 respectively in the protected area, hunting zone and agriculture land. Highest value
(3.71«1.1) for crow diameter was recorded in the agriculture land, while the DBH and total height parameters showed no
significant difference in the different land systems. Production of the sampled shea trees was highest in the agricultural land. The
findings of this study show that morphological traits and production of shea butter trees could be affected by land use systems.

Livelihood potential of Moringa oleifera tree and its role in food security and health care in Nigeria. Arabomen, O.,
Ayomide, A., Azeez, F., Odediran, F. (Forestry Research Institute of Nigeria (FRIN), Nigeria; arabomenkevwe2009@yahoo.com;
adedunmolalala@yahoo.com; abdfataiaranni2002 @yahoo.com; festusbukola@yahoo.com).

Several million people worldwide and particularly in Nigeria depend on the forest for their subsistence, food security, health care
and cash income. Nigeria’s tropical forests are both beautiful and useful as they house an abundance of non-wood forest products
(NWFPs) including foods (edible nuts, mushrooms, fruits, herbs, fodder), fibres (bamboo, rattan), exudates (latex, gums and
resins) and other plant and animal products such as medicines, honey and wax. NWFPs play an important role in food security
and health care in Nigeria especially for women who rely heavily on them for food, medicinal plants and household utensils.
Moringa oleifera is a multipurpose tree belonging to the family Moringaceae. It holds tremendous promise for benefiting
humanity. Local management of this “Miracle Tree” has increased its diversity and distribution through domestication which can
improve the quantity and quality thereby making it more attractive to farmers and more marketable, thus contributing to the
alleviation of poverty. The great potential of the tree and its various products has not yet been fully recognized. This paper
therefore seeks to review the livelihood potential of Moringa oleifera tree and its role in food security and health care in Nigeria.

The vital role of stallholder initiatives in forest restoration and reforestation: the case of Cameroon. Atyi, R.E. (Center for
International Forestry Research (CIFOR), Cameroon; r.atyi@cgiar.org), Hiol Hiol, F. (Observatoire des Foréts d’Afrique Centrale
(OFAC), Cameroon; hiolhiol@yahoo.fr).

A study was conducted with the aim of identifying key drivers behind forest restoration and reforestation in Cameroon. The
methodology used consisted of: literature review, field surveys and interviews using a comprehensive questionnaire developed and
adapted to each category of reforestation actors. The study showed that the main drivers of forest restoration/regeneration and
reforestation from non-government actors are the opportunity for income generation given the high demand for fuelwood, poles,
and timber; and decentralization and devolution of powers on forest management to local councils. Private eucalyptus plantations

Theme A: Forests for People



The International Forestry Review Vol.16(5), 2014 67

that are generally small in size are the most successful as more than 95% of the supply of industrially treated poles for electricity
distribution come from this source, although these villagers do not receive any support from the forestry administration. Domesti-
cation of forest species seems to be a hopeful niche. In fact, pressure from the use of forest products has significantly reduced
the presence of several species which previously were part and parcel of the agrarian landscape and provided many services to
the people.

Boswellia serrata gum oleo resin and its contribution to the rural economy of Sheopur district of central India. Bhatnagar,
P. (State Forest Research Institute, India; pratibhasfril @ gmail.com).

This paper estimates income to forest dwelling community from an important non-timber forest product (NTFP), Boswellia
serrata gum oleo resin in Sheopur district of Madhya Pradesh. A household survey (n=104) was undertaken in 34 villages in
2011 to estimate average income, on the basis of seasonal collection by households, number of trees per household and average
local market rate. The survey revealed that local tribes are dependent on NTFPs for subsistence income of which gum collection
contributes substantially for eight months a year. These tribes have tenural rights over Boswellia serrata trees occuring in natural
forests. However, the number of trees per household varies substantially. On one side, 5% of households, having tenural rights on
trees ranging between 301 to 500 earned Rs. 47 232 per annum as compared to 45% of households possessing up to 100 trees
earned Rs 6 197 per year indicating inequitable income distribution. However, 20.8% of households without tenural rights earned
an average income of Rs. 11 718 by collection from trees owned by others. It is concluded that there is positive correlation
between income and number of trees owned per household. Since this is a major source of livelihood income more reform and
equitable distribution of trees is required.

Traditional silviculture through Butea monosperma: a multipurpose tree species in Balaghat, India. Bhatnagar, P.
(State Forest Research Institute, India; pratibhasfril @ gmail.com).

Agroforestry can reduce the dependence on natural forests for meeting basic requirements of forest products by planting
multipurpose trees with crop combination on farm lands. This paper discusses traditional silviculture through a multipurpose

tree Butea monosperma planted on farm bunds. It provides lac, gum, medicines, leaves, fuel wood, dye, etc. A study of Balaghat
district revealed that 34.5% of the rural population is engaged in agricultural activities, of which 22.70% are landholders and
11.82% work as agricultural labour. Small scale landholders have adopted agroforestry system on their farms, where they
traditionally cultivate paddy crop, which is the major cultivated crop covering 26.42% of total agricultural land, in combination
with Butea monosperma trees along farm boundaries. This multipurpose tree is also a host plant for the lac insect; lac cultivation
is undertaken on farm trees on a huge scale. Approximately 947 tonnes of lac is produced, farmers earn about Rs. 800/- per tree.
The leaves are used for making platters, cups, and bowls, and the flowers, stem, bark and roots are used for medicinal purposes
and wood as fuel wood. The tree has proved to be a beneficial combination with paddy for generations.

Seed producer candidate selection of Bertholletia excelsa H. B. K. in degraded areas and forest fragments, Peru southeast
Amazon. Correa, G., Aucahuasi, A., Escalante, A., Llanos, K., Quifiones, J. (Universidad Nacional Amazonica de Madre de Dios,
Peru; biologo.geo @yahoo.com; porelcambiodemadrededios @yahoo.com; cibdamdd@yahoo.com; slaveciser @yahoo.com;
Jjosealmiron @yahoo.com).

Madre de Dios region, Pert southeast amazon is the only region where the Brazil nut (Bertholletia excelsa H.B.K.) is found in
significant populations for their exploitation, being the economic livelihood of a large part of the rural population. However, the
development of megaprojects in the last decade, and the increase of the alluvial gold mining, deforestation and land-use change
have been accentuated. The aim of this study was to determine seed producer candidate trees (SPCT) in 1855 ha covering
degraded areas and forest fragments in Chonta Microbasin, left margin, Tambopata district. Censused were 57 individuals,
including 34 in degraded areas and 23 in forest fragments. Considering tree structural characteristics and phenotypic traits, four
seed producer candidate trees were identified in degraded areas and three in forest fragments. These should be considered as
suppliers of seed for regeneration natural and/or assisted regeneration of B. excelsa.

Agroforestry systems to rehabilitation forest vocation lands in Michoacan, Mexico. Espinoza, G.G., Garcia, J. (Universidad
Michoacana de San Nicolds de Hidalgo (UMSNH), Mexico, lyera_1623 @ hotmail.com; garma@umich.mx), Saenz, J., Mufioz, H.,
Ochoa, J.J., Ramos, J.H. (Instituto Nacional de Investigaciones Forestales Agricolas y Pecuarias (INIFAP), Mexico;
trinisaenzreyes @ hotmail.com), (jesusmuflores @yahoo.com.mx; jimenez.jorge @inifap.gob.mx; hernandez.jonathan @inifap.gob.mx).

In order to recover suitable lands for forestry, in Michoacdn, México, several agroforestry design systems in alley mode with
cropping and forest plantations were evaluated. Forest components were Pinus pseudostrobus, P. michoacana, P. montezumae,

P. ayacahuite and Cupressus lindleyi, trees plantation densities tested were 625, 700, 1 250 and 1 400/ha, agricultural components
were corn, wheat, triticale, oats, ebo or spring vetch, winter vetch, peach and the grasses rhodes, weeping and Festuca var. cajun.
In evaluations of one to three years, the highest forage was obtained with oat var. Cuauhtémoc and ebo (16.0 t ha™' yr' of dry
matter) associated with 700 trees/ha in Zinziro Lake micro watershed; the highest grain yield was corn (4.2 t/ha/yr) and 625 trees
ha in Patzcuaro Lake basin. Annual forage production can feed 2—8 cattle animal units or 20-80 sheep for four months. Forest
component survival was 35 to 90%, mortality was due to gophers, soil pests and cattle damages; plant heights were 22 to 180 cm
for P. michoacana and P. pseudostrobus respectively. A benefit/cost ration of up to 1.87 was also calculated, which shows that
agroforestry systems are economically viable and an attractive production option for forest owner lands.

Participatory inverstigation of the interaction between Sclerocarya birrea and intercrops in Kilosa district, Tanzania.
Kagosi, P. (Tanzania Forestry Research Institute (TAFORI), Tanzania; pjkagosi@yahoo.com), Kessy, S. (Sokoine University of
Agriculture, Tanzania; seciliakessy@yahoo.com).

The study was conducted in Kilosa district, Tanzania to examine interaction of Sclerocarya birrea tree species with intercrops
(maize and beans). The species is a multipurpose indigenous and drought tolerant tree species. It is common and widespread
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throughout sub-Sahara Africa and a keystone species in ecosystem and productivity. Agroforestry is less popular in most of
Tanzania’s dry land areas despite the fact that S. birrea can be used as agroforestry species. Nevertheless it is not exactly known
if it successfully interacting with intercrops. The study aimed at assessing the influence of trees on growth performance and
biomass of intercrops. The trees were selected from each collaborating farmer’s fields. The area around each tree was subdivided
into three concentric zones. The control plot for crop only treatment for each sampled tree was established at around 30 m away
from the edge of the tree crown. Data were collected during harvesting period and grain of both maize and beans were oven dried
and then measured in grams. MINITAB were used to analyse data and the result shows that S. birrea influences both mass and
yield of intercrops, thus potential for agroforestry tree in dryland areas and suitable for reduction of climate change effects.

Recovering degraded forest area using agroforestry practice: case study on area of former Mount Batur eruption,
Bali (Indonesia). Narendra, B.H. (Research and Development Center for Conservation and Rehabilitation, Indonesia;
budihadin@yahoo.co.id).

This paper presents the result of reforestation trial using agroforstry practice in a former forest area degraded by the Mount
Batur eruption. The area need to be recovered due to the important role as a buffer of Lake Batur and potentially supports the
community life. The agroforestry practice was selected to attract community actively getting involved in the reforestation efforts
and enhance their livelihood through productive land provision. The trial used alley cropping system that combined Calliandra
calothyrsus trees as the hedgerow and red bean (Phaseolus lunatus) crops as the alley. Randomized completely block design was
applied to assess the effect of 2 kg of chicken manure per planting hole, 2 kg of top soil per planting hole, and a combination of
both as the treatments. Statistical analysis revealed that applied treatments were highly correlated to the calliandra growth and red
bean yield. The analysis showed that manure can significantly increase soil N and P content 46 and 10 times higher, respectively,
than the control. Manure treatment was able to produce the red beans up to 3.2 ton/ha or significantly increase by 22 times
compared to the control. It will be a way for the forest to recover and enhance community welfare.

Crop diversity of upland farms in Apayao Province. Rodolfo, D. (Apayao State College, Philippines, flynrodolfo@yahoo.com).

This study was conducted to determine the socio-economic characteristics of the upland farmers, document their existing farming
systems and practices and assess the crop diversity of their upland farms in Apayao Province in northern Philippines. A structured
interview schedule was designed to generate data for the socio-economic profile of the farmer respondents and actual field
observation, documentation and validation is undertaken for their farming systems, practices and crop diversity. The results
showed that the respondents were mostly males in the working age group with an elementary graduate as their average level of
education. The majority of the respondents are Isnegs, although just a percent higher than that of Ilocanos. The upland farming
system can be considered as varied in terms of the variables in classifying agroforestry farming systems such as component
combination, spatial arrangement, and time sequence. The agroforestry farming system of the area can be generalized as:
improved fallow, multistorey cropping system, rice terracing with woodlot, Taungya, alley cropping and boundary planting.

The species crop diversity index (H’) of the upland farms using the Shannon-Weiner diversity index formula has a mean of 1.00
(range: 0.005-2.39).

Evaluation of tree species for agroforestry development in the Sudan Sahel region of Nigeria. Verinumbe, 1. (University of
Agriculture Makurdi, Nigeria; iverinumbe @yahoo.com).

Evaluation of Acacia nilotica, Acacia senegal, Azadiracta indica, Eucalyptus camaldulensis, Khaya senegalensis, Leucaena
leucocephala and Prosopis juliflora for growth and interactions with soil and crops for agroforestry development was undertaken
on entisols in the Sudan Sahel region of northeastern Nigeria. One hundred trees of each species were established at 2 m x 2 m
spacing on a sandy loam entisol by intercropping with beans (Vigna unguiculata) for the initial two years. Tree growth was
regularly recorded and changes in soil properties as well as yield of Sorghum vulgare on them also evaluated. The tree species
recorded more than 60% survival and grew rapidly. The highest annual mean tree girth growth rate of 3.65 cm occurred in
Leucaena leucocephala, while Prosopis juliflora recorded the lowest (2.23 cm). The trees also accumulated wind blown sand and
improved nutrient status of the soil under them. Sorghum vulgare crop grown on the forest soils produced higher dry matter yield
than the control. The highest crop yield of 3.22 g/plant occurred on Leucaena leucocephala soil, while Khaya senegalensis
recorded the lowest (1.22 g/plant). The study ranked species according to their growth and agroforestry qualities. It also observed
some inter-tree species interactions which, when fully developed, will be very useful for scientific management of mixed species;
common in tropical agroforests.

A-21 Coppice forests — a tradition with future
Organizer: Gero Becker (Albert-Ludwigs-University Freiburg, Germany)

Sustainable coppice forest management in the Balkans. Kampen, P. (Connecting Natural Value & People Foundation (CNVP),
Macedonia; peter.kampen@ cnvp-eu.org), Kola, H. (Connecting Natural Value & People Foundation (CNVP), Albania;
haki.kola@ cnvp-eu.org).

Through participatory planning, sample plots established in private and public coppice forest and comparisons in increment and
production, we demonstrate the wide social ecological impact of the inconsistency of silvicultural regime with socio economic
conditions. The increase of non-renewable raw materials for heating in the last century lost the importance of coppicing in
Europe, replacing it by converting objectives. This converting idea was imported as best practice from Balkan forest services, and
soon turned on an objective for the most of Balkan coppice forest. The objective of converting, as part of forest policies, was
followed by legal restrictions against coppicing regime, despite the fact that the heating source in most of the Balkan countries
remains the firewood as of today. It leads to big gap between demands —offer for firewood, followed by illegal sporadic selective
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cutting and high degradations in public forest. The coppicing regime survived in some private forest as for comparisons. Innova-
tive forest management, decentralization clear ownership, use rights and supportive legislation to achieve increased contribution of
coppice in Balkans rural livelihood through increased biomass production and improved diversity are the main recommendations
of the study realized by CNVP supported by Sida and World Bank projects.

Valuable but threatened: how the abandonment of traditional forest management systems influences the occurrence of a
rare tree species. Pyttel, P. (University of Freiburg, Germany; patrick.pyttel @waldbau.uni-freiburg.de), Weber, T. (Lycée
Technique Agricole, Luxembourg; tunweber@ hotmail.com), Kunz, J., Bauhus, J. (University of Freiburg, Germany;
Joerg.kunz@waldbau.uni-freiburg.de; juergen.bauhus @waldbau.uni-freiburg.de).

Sorbus domestica is one of the rarest tree species in Central Europe. Although its timber is of high value, there is little informa-
tion on its growth. Many individuals are growing in aged oak coppice forests. Since coppicing is no longer practiced, it is unclear
whether the S. domestica population can persist in a continuous cover forest system or if coppicing is needed for species
preservation. The objectives of this study are to analyse stand development and growth related competition processes between

S. domestica and other tree species (mainly Quercus petraea) in order to understand future forest succession processes within the
extended aged coppice areas of western Germany. To reconstruct regeneration processes and growth, tree ring analysis was carried
out at 42 S. domestica trees and their two nearest neighbours. Dendrochronological data support the hypothesis that coppicing
promotes the establishment of S. domestica. Growth patterns suggest that S. domestica is an extremely light demanding species
that is unable to survive long periods of intensive competition. We conclude that abandonment of coppicing in these forests does
threaten the status of S. domestica. In order to preserve species occurrence, the resumption of coppicing should be taken into
consideration wherever advisable.

Harvesting traditional coppice stands in the northwestern Italian mountains. Spinelli, R. (National Research Council of Italy
(IVALSA), Italy; spinelli@ivalsa.cnr.it), Ebone, A., Gianella, M. (Institute for Wood Plants and the Environment (IPLA), Italy;
ebone@ipla.org; gianella@ipla.org).

Traditional coppice stands cover millions of hectares throughout Europe and offer large amounts of biomass. The study analyzed
10 commercial coppice harvesting operations in northwestern Italy, where modern machines were deployed. Removals, prices,
work, revenues and costs were carefully determined. Firewood was the main product, representing between 70% and 100% of the
total product mass and value. Traditional coppice stands often yield over 200 m? of energy biomass per hectare, at the time of
cut. Cable yarding operations were better organized than ground-based operations, which explained why they incurred the same
harvesting cost, despite the more challenging site conditions under which they were deployed. Mean harvesting cost was 45€ m~,
of which about 10% was needed for felling, 70% for extraction and processing, and the remaining 20% for loading and transpor-
tation. All operations accrued some profit, which varied between 13 and 43€ m= or between 1 600 and 8 600€ ha™!, depending on
operational efficiency, value recovery and stand yield.

Study the potential of Lebanon oak (Quercus libani Oliv.) for coppice regeneration in northern Zagros forests of Iran.
Valipour, A. (University of Kurdistan, Iran; ahmadvalipour @ gmail.com), Namiranian, M. (University of Tehran, Iran;
namiranianm@yahoo.ca), Ghazanfari, H. (University of Kurdistan, Iran; Hedayat@uok.ac.ir), Lexer, M. (University of Natural
Resources and Life Sciences, Austria; mj.lexer@boku.ac.at).

Regeneration failure due to livestock grazing is a major problem in the northern Zagros oak forests of Iran. Coppice regeneration
provides a fast-growing alternative to seedling regeneration. Knowledge of sprouting ability is an essential prerequisite for the use
of coppice regeneration in the context of adapted silvicultural strategies. We investigated the sprouting ability of Lebanon oak in
Northern Zagros. In total 45 Lebanon oak trees from three diameter classes (25-35, 3545 and 45-60 cm) were cut. To monitor
the sprouting behavior during the first year after cutting the stumps were measured in June and September. The number of sprouts
was largest for the intermediate DBH class with 101 and 81 sprouts per stump in June and September respectively. Whereas there
was no significant difference in mean sprout height per stump between the dbh categories, the maximum sprout height per stump
was significantly larger for the intermediate DBH category. A higher sprout density per stool in June leads to a stronger decrease
in sprout density until September. In Zagros forests coppice regeneration may contribute to sustain fodder and fuelwood produc-
tion for the upcoming decades. Studies like the present one can contribute to find management strategies for Zagros forests

which are able to balance the protection goals and the needs of local stakeholders who depend heavily on the sustainable use of
forest resources.

Posters

Ecological complexity, stand basal area and rooting intensity respond differently under edaphic drought in ecotones at
abandoned coppice forests. Chakraborty, T., Saha, S., Reif, A. (University of Freiburg, Germany,; tamalika.chakraborty @
waldbau.uni-freiburg.de; somidh.saha @waldbau.uni-freiburg.de; albert.reif@waldbau.uni-freiburg.de).

We hypothesized that interactions between ecological complexity and stand basal area (SBA) would vary under drought stress in
ecotones. We also hypothesized that above ground interactions between ecological complexity, canopy openness and edaphic
drought would influence belowground rooting intensity (RI). Five abandoned coppice stands in southern Germany and northern
Switzerland were selected in ecotones of European beech and Downy oak forests. We calculated tree size diversity index to
measure structural complexity. Shannon diversity index was used to quantify compositional complexity of vascular plants.
Edaphic drought was quantified as available soil water storage capacity (ASWSC). Inventory plots were installed from beech

to oak dominated area for representing change in plant composition, slope and ASWSC. ASWSC significantly increased plant
compositional and structural complexity, however, did not reduce SBA. Structural complexity significantly increased SBA,
however, compositional complexity and canopy openness didn’t. In belowground, ASWSC and compositional complexity
significantly increases RI. We conclude that structural complexity plays crucial role to maintain above ground stand productivity,
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however, compositional complexity benefits belowground root intensity under gradient of edaphic drought in oak-beech coppice
forests. These results will contribute to better explain the resilience of forests under drought, and changes in forest types to their
drought limit.

Potential production of short rotation coppice willow in Denmark. Larsen, S. (University of Copenhagen, Denmark;
slar@life.ku.dk).

To meet climate and energy policy targets, there is a growing demand for biomass for energy in Denmark and Europe. Short
rotation forestry with coppice willow can fulfill goals of high biomass production and at the same time provide ecosystem
services such as soil carbon sequestration, biodiversity etc. It is, however, difficult to predict the yield of this production because
of the lack of experimental data. This study examines the production potential of short rotation coppice (SRC) willow in
Denmark by use of the mechanistic crop model BIOCRO. Based on an extensive input dataset on Danish climate, soil and land
use, and validated against real production data modeled yield of SRC willow has been found for every field plot in Denmark.
This is the first time it has been done for Denmark and in such high resolution. The study shows that it is possible to grow SRC
willow in Denmark with a yield of 8 to 15 Mg DM/ha, but with large geographic differences due to differences in climate

and soil. As a result of this study it is now easier to estimate the production in Denmark and take decisions regarding future
placement of bioenergy plantations.

Eucalypt coppice management for rurally-based, small-scale timber growers in South Africa. Little, K. (Nelson Mandela
Metropolitan University, South Africa; keith.little @nmmu.ac.za).

Eucalypt coppice management regimes that focus exclusively on maximising volume production are practiced within South
Africa. To supplement timber requirements by these commercial companies, additional timber supplies have been obtained from
rurally-based, small-scale timber growers. Although the average size of each of their planted areas is small (1.5 ha), collectively
the large number of growers provides an important source of timber to the commercial companies. Besides supplying timber,

the coppice stems are also used by these rural timber growers for fencing (droppers and poles), building (laths or poles), or as a
source of firewood. Thus, the management of these stands is varied, with no consensus amongst the different growers as to the
best management practices for any specific product. It is therefore critical to determine the most effective manner in which
coppice regrowth can be managed for multiple-use (fuel wood, droppers, building material, wood for pulp, etc.) rather than
focusing on maximizing volume production for the commercial companies alone. In 2005, a trial was initiated on a recently felled
Eucalyptus grandis x E. camaldulensis stand. Twelve different multiple-use management scenarios were tested against a commer-
cial control over the subsequent six years. The most appropriate coppice systems are highlighted that include product-specific,

as well as multiple-product options.

Sycamore maple (Acer pseudoplatanus L.) potential for coppicing: a case study. Nicolescu, V., Sandi, M., Simon, D., Sinca, I.
(Transylvania University of Brasov, Romania; nvnicolescu@unitbv.ro; sandymely @freemail.hu; simon.diana91@ gmail.com;
vnnicolescu@yahoo.com).

The objectives of this paper were to evaluate the coppicing potential of sycamore maple (Acer pseudoplatanus L.) as well as

the effects of reducing the stocking (number of shoots/stump) on diameter and height increment of individual shoots. For these
purposes, a young coppice established in 2005 by low cutting sycamore maple trees planted as pure rows in 2003 has been
measured repeatedly since 2011. The reduction of number of shoots/stump (stocking after respacing: one shoot/stump, two shoots/
stump, and control) was performed in the same year. The analysis of field data was carried out from both quantitative and
statistical perspectives. The study revealed the high coppicing potential and fast growth of the species at young ages, as well as
the increase effect of reducing stocking on both diameter and height increment. However, the diameter increment was more
responsive to stocking reduction than the height increment; consequently the stability index (SI = (h/d) *100) was positively
influenced (reduced) by the heavier reduction of number of shoots/stump. Taking into account the high coppicing potential and
early fast growth, the future use of sycamore maple in short rotation coppices is also outlined in the paper.

The effect of harvesting on stump mortality and re-sprouting in aged oak coppice forests. Pyttel, P., Fischer, U.,
Bauhus, J. (University of Freiburg, Germany, patrick.pyttel@waldbau.uni-freiburg.de; u_fischer@yahoo.de;
Juergen.bauhus @waldbau.uni-freiburg.de).

In Central Europe, traditional management of oak coppice forest was abandoned at the beginning of the last century, leaving large
tracts of forest developing into aged coppice stands. Recently renewed interest in coppicing has developed in many European
countries because of the increasing importance of fuel wood as a substitute for fossil fuels and the preservation of coppice forests
as a historical landscape element and habitat with high nature conservation value. However, there are uncertainties about the
re-sprouting ability of large and old oak stumps. In this study we determined the re-sprouting ability of sessile oak stumps 80 to
100 years after the last coppice cut. Stump mortality and re-sprouting intensity were analyzed in relation to three different
harvesting methods, browsing intensity, vitality of parent trees and stump parameters. On average 16% of all sessile oak stools
died within two vegetation periods after coppicing. However, numerous new stump sprouts were recorded. Growth of the new
sprouts was mainly influenced by browsing. Our results indicate that the re-sprouting ability of 80—100 year old oak trees
originating from former coppice management is still high and little influenced by harvesting methods. However, browsing

must be controlled, as with any other form of forest regeneration, if coppicing is to be applied successfully.

Hybrid aspen coppice forest for energy in hemiboreal Estonia. Tullus, H., Lutter, R., Kraav, J., Tullus, T. (Estonian University
of Life Sciences, Estonia; hardi.tullus @emu.ee; reimo.lutter@emu.ee; jaan.kraav@emu.ee; tea.tullus@emu.ee), Tullus, A.
(University of Tartu, Estonia; arvo.tullus@ut.ee).

One effective method to produce woody biomass is to establish forest plantations with fast-growing and vegetatively regenerating
tree species. Due to high initial density and the existing root system from previous generation, non-fertilised hybrid aspen
(Populus tremula L. x P. tremuloides Michx.) sucker stand may show very high biomass productivity. In Estonia the establishment
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of hybrid aspen plantations started just 15 years ago and this is the first study of the second generation here. As part of the study
above-ground biomass production in three-year-old non-fertilised vegetative hybrid aspen stand growing on Mollic Planosol was
estimated based on destructive sampling of model trees. Several foliar and soil characteristics were studied in order to explain the
within-stand variability in number and growth rate of the shoots. On average 111 000£16 000 aspen shoots ha-1 had emerged
after the first growing season. Average woody biomass of vegetative hybrid aspen stand after the third growing season was
16.6+2.4 t DM/ha reaching 30.6 t DM/ha in the best part of the stand. Biomass harvest in winter (without leaves) would mean
one third smaller removal of nutrients. In favourable growing conditions hybrid aspen could be an alternative option to willows
for producing energy wood.

A-22 Forests under pressure: prerequisite conditions for forest-related
sustainable development

Organizer: Pia Katila (Finnish Forest Research Institute, Finland)

Forests Under Pressure: possible future pathways. de Jong, W. (Kyoto University, Japan; dejongwil @ gmail.com).

We will present part IV of the volume: Forests Under Pressure: Local Responses to Global Issues. This Part IV reflects on
“possible future pathways”. Hence, we first introduce “forward looking” as an academic exercise: its use, purpose, how it is done
and with some examples of studies where this has happened. We subsequently synthesize the four chapters of Part IV of the
Forest Under Pressure book. This includes: (1) a reflection on how the concept of sustainable forest management has evolved
during forest science’s history; (2) a forest and forestry outlook exercise based on the latest conceptual and operational under-
standing of sustainable forest management; (3) a linkage of local and global forest and forestry scenarios, using as the basic tool
multiscale participatory scenarios; and (4) shared socioeconomic pathways and the futures for sustainable forest management. We
will make the links with the previous three parts of the book, especially on Part III that analyzes some 30 cases of sustainable
forest management experiments worldwide. We will finally aim to derive important lessons, for policy makers or for other
relevant constituencies.

Community-based forest management in Quintana Roo, Mexico. Ellis, E. (Universidad Veracruzana, Mexico; ellis_eddie @
yahoo.com), Kainer, K., Huelsz, J.S. (University of Florida, USA; kkainer@ufl.edu; jasierra@ufl.edu), Negreros-Castillo, P.
(Universidad Veracruzana, Mexico; patri_nc@yahoo.com).

The Mexican model of community forestry is often touted as an example whereby greater community control enhances both
conservation and local livelihoods. We examine conditions that have enabled and challenged sustainable forest management within
community forests in Quintana Roo, a tropical state strongly influenced by the Maya culture that currently boasts 91% forest
cover. Over time, community forestry has been shaped by land reforms and forest policies that institutionalised common property
and local governance systems, granted timber rights to communities, instigated permanent forest areas for commercial manage-
ment, and laid a foundation to respond to changing market opportunities (i.e. payments for environmental services, railroad ties,
pole wood, and future carbon credits). Significantly, 16 years of state and international support via the Forestry Pilot Plan further
empowered residents and increased local capture of forest benefits. In contrast, recent neoliberal economic and policy changes
have promoted parcelisation and privatisation of communal lands, driving some deforestation and weakening governance in
vulnerable communities. Corruption, lack of transparency, and contradictory agricultural, forestry, and conservation policies have
impeded proper forest-sector investment. This case explores the dynamic human-forest relationship that has evolved and persisted
for more than 3 000 years, revealing the resilience of both people and forests.

Prerequisite conditions for sustainable forest management: synthesis of the case studies. Galloway, G. (University of Florida,
USA; ggalloway@latam.ufl.edu), Katila, P. (Finnish Forest Research Institute, Finland; pia.katila@metla.fi), de Jong, W. (Kyoto
University, Japan; wdejong @cias.kyoto-u.ac.jp), Pacheco, P. (Center for International Forestry Research (CIFOR), Indonesia;
p.pacheco@cgiar.org), Mery, G. (Finnish Forest Research Institute, Finland; gerardo.mery@metla.fi).

A concise synthesis of the 30 case studies included in the volume: Forests Under Pressure: Local Responses to Global Issues
will be presented. The methodological approach utilized to develop this synthesis will be described. Attention will be drawn to
the diversity of case studies included in the volume from two perspectives: (1) Contribution of forests and forest resources to
livelihoods; and (2) forest condition. Consistent with the framework provided to the case study authors, prerequisite conditions for
SFM are grouped in the following three categories: (1) Policies, institutions and governance; (2) Capacities and socioeconomic
aspects; and (3) Research and monitoring. The first part of the synthesis will look across the cases to characterize efforts being
made related to each pre-requisite condition. Next, within-case study interactions among pre-requisite conditions will be dis-
cussed, and how these interaction influence outcomes of SFM. These interactions will be grouped across the case studies to shed
light on the types of interactions that are impacting SFM. This information will be complemented with a concise analysis of
influences of regional/global processes on forest related policies and stakeholder behavior in the regions covered by the case
studies. The results and implications of these analyses will be presented, along with recommendations for future efforts.

Introduction to the WFSE-project and the new book Forests under Pressure: Local Responses to Global Issues. Katila, P.
(Finnish Forest Research Institute, Finland; pia.katila@metla.fi), Galloway, G. (University of Florida, USA; G.Galloway@latam.
ufl.edu), de Jong, W. (Kyoto University, Japan; dejongwil @ gmail.com), Pacheco, P. (Center for International Forestry Research
(CIFOR), Indonesia; p.pacheco@cgiar.org), Mery, G. (Finnish Forest Research Institute, Finland; gerardo.mery@metla.fi).

The presentation will shortly introduce the IUFRO Special Project World Forests, Society and Environment (WFSE) and then
focus on presenting the new book produced by the project: Forests under Pressure: Local Responses to Global Issues. The
presentation will concentrate on the aims of the book and the process and collaborative methods used in producing it. It will
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describe the contents of the book and serves as an introduction to the subsequent five presentations that will focus on specific
issues in more detail. The book consists of four parts. The first part is an introduction to the book and presents the analytical
framework used for analyzing the 27 case study chapters that form the second part of the book. Part three presents a synthesis of
the analyzed case studies and analyses of the different conditons and combinations of conditions that seem to foster progress
towards sustainable forest management and enhacing forest-related development. The fourth part of the book looks towards the
future and relates the case studies and the results of the book to regional and global outlooks and scenarios. The book aims to
derive important lessons for policy makers and other relevent constituencies.

Khasi responses to forest pressures: a community REDD+ project from northeast India. Poffenberger, M. (Community
Forestry International, USA; mpoffen@aol.com).

This paper examines the experiences of ten indigenous Khasi kingdoms in Meghalaya, India who are responding to rapid
deforestation by developing a federated sub-watershed management institution that will build the capacity of their traditional
governance bodies to conserve and restore ancient community forest lands. The Khasi have protected their forests for centuries,
but have been experiencing accelerating deforestation over the past decade due to growing demands for agricultural land clearing,
fuel wood, charcoal, coal, and limestone. The Khasi seek to finance this initiative through the sale of carbon offset credits (under
REDD+) and through payments for other environmental services (PES) including protecting a major waters source for the state
capital in Shillong. Carbon and other PES mechanisms are providing an effective catalyst and programmatic framework for
institutional innovation, mapping and boundary demarcation, and long-term planning, with potential funding for mitigation,
restoration and income generating activities.

Forest citizenship in Acre, Brazil. Schmink, M. (University of Florida, USA; schmink@ufl.edu).

Since 1998, the western Amazonian state of Acre has been the site of ambitious policies to support sustainable forest-based
development initiatives. The result is a long-term successful experiment in transformation of the state from an outside-driven
development based on conversion of forest to pasture and agriculture to an endogenous, participatory process of development
focused on sustainable use and valorization of environmental, economic, social and cultural assets of the local ppoulatons.

Both successes and challenges of this unique experience provide valuable lessons in the search for forest-based development
approaches. The paper traces the innovations in laws, institutions, public administration and policy to promote forest-based
development, alongside the opening of policy-making to citizen input. Data presented from government reports outlining policies,
supplemented by available empirical research, show impressive gains in stabilizing defoerstation, expanding forest production, and
favorable but uneven socio-economic impacts of the state’s forest development programs. The paper discusses lessons learned in
Acre for potential application of sustainable development policies over the long term.

Community rights and participation in the face of new global interests in forests and lands — the case of Mozambique.
Sitoe, A. (Eduardo Mondlane University, Mozambique; almeidasitoe @ gmail.com), Wertz-Kanounnikoff, s. (Center for
International Forestry Research (CIFOR), France; S.WERTZ-KANOUNNIKOFF @cgiar.org), Ribeiro, N., Guedes, B., Giva, N.
(Eduardo Mondlane University, Mozambique; joluci2000@yahoo.com; besoguedes@ gmail.com; 3ngiva@ gmail.com).

This case study analyses community rights and participation in sustainable forest management (SFM) in Mozambique and the
implications of new global interests in forests and lands. It also looks at the conditions and combinations of conditions that seem
to foster positive change towards SEM. The study is based on literature review from different sources of information including
legal documents, statistics, thematic reports and peer-reviewed articles. The results indicate that while forest and land resources
are abundant and customary and statutory rules support local communities’ participation in forest and land management, lenient
implementation of these regulations jeopardize effective community participation. New opportunities for enhanced community
benefits and participation in SFM are arising in Mozambique, but whether Mozambique can fully tap into these will depend on
the extent to which key enabling conditions of institutional, informational, and capacity nature can be fulfilled.

A-23 Transitions to sustainable forest management: Economic, social and
cultural parameters

Organizers: Jinlong Liu (Renmin University of China), Wil de Jong (Kyoto University, Japan),
Yeo-Chang Youn (Seoul National University, Republic of Korea) & De Lu (Asia-Pacific Network on
Sustainable Forest Management and Rehabilitation, China)

Land tenure, agrarian change and forest cover: the case of Mexico. Bee, B. (East Carolina University, USA;

bethbee78@ gmail.com), Skutsch, M., Galvez, J.P., Garcia, G.C., Mas, J., Gao, Y. (Universidad Nacional Auténoma de México
(UNAM), Mexico; mskutsch@ ciga.unam.mx; jpanequegalvez @ gmail.com; gcuevas@ciga.unam.mx; jfimas@ ciga.unam.mx;
yangao98 @ gmail.com).

Common property scholars have long debated the relationship between property rights and natural resource management.
However, this debate has historically centered on the binary construction of property as either common-use or private, which
ignores the broad range of institutional arrangements that govern resource access and management. In the case of Mexican
forests, ejidos, the quasi-common property regime, are often regarded as models of sustainable forest management. Below the
surface however, a mixture of institutional arrangements and layered land access and rights shape actual practices of land use and
forest cover change. This study contributes to the growing body of scholarship that investigates the relationship between different
land tenure types, management strategies and forest cover in Mexico. Specifically, we focus on the relationship between formal
property regimes, forest cover and the mixture of institutional arrangements within ejidos which reflect differing responses to
policies designed to open ejido lands to privatization. Utilizing a multi-scale, multi-site, and multi-method approach, we seek to
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understand how land use and forest cover change is conditioned by institutional arrangements that include both formal and
informal rights and access. These results contribute to a greater understanding of the relationship between property regimes, local
institutions, and land use change.

Transition to sustainable forest management and rehabilitation in the Philippines. Camacho, L., Carandang, A., Pulhin, J.,
Camacho, S., Paras, F., Del Rosario, P., Tesoro, F. (University of the Philippines Los Banos, Philippines; camachold@yahoo.com.
ph; papcarandang @yahoo.com; jpulhin@yahoo.com; sonny_camacho @yahoo.com; fdparas @ gmail.com; peterdelrosario@ gmail.
com; ftesoro927 @yahoo.com).

The Philippines provide an interesting case for studying transition to sustainable forest management (SFM) in the tropical world.
There were four cases examined in this study that represent the actual situation of SFM in the country. These cases manifest the
complexity of the forest management systems in the Philippines, cutting across various governance dimensions, from the social,
political, institutional, economic and environmental aspects. This study shows that forest cover may have continued to increase
over the last decade because of increased reforestation and forest restoration in the past two decades. Experiences presented from
the Philippine cases exhibit that the transition to SFM is not a linear but a dynamic and complex process. It is influenced by a
combination of socio-demographic, economic, politico-institutional, and environmental forces operating at local to global scales.
Viewed in the context of the identified key elements of SFM, there are yet major transition gaps that need to be filled out to
improve on. These gaps include among others: the need for enabling policies and incentive systems; capable institutions and
stakeholders actively engaged and committed in the pursuit of SEM; appropriate systems, tools and guidelines for SFM; and the
practice of good forest governance including effective law enforcement.

The indigenous roots of the 1996 Bolivian Forestry Law and implications for the decline in forestry certification. Dockry,
M. (U.S. Forest Service, USA; mdockry@fs.fed.us), Espinoza, O. (University of Minnesota, USA; espinoza@umn.edu), Langston,
N. (Michigan Technological University, USA; nelangs3 @mtu.edu).

Bolivia has been cited as one of the most successful cases of forestry certification. During the 2000s Bolivia had more certified
acres than any other tropical country. Despite this success, the number of certified acres has declined by about half. Stakeholders
have indicated that the 1996 Bolivian Forestry Law was instrumental in the early success of forestry certification in Bolivia. This
paper will discuss the indigenous roots of the 1996 Bolivian Forestry Law and the implications for certification’s decline. We use
qualitative social science and historical research methods to analyze stakeholder interviews and historical data. We begin with an
analysis of the indigenous demands for a Bolivian forestry law in the 1990s. We then analyze current trends of forestry certifica-
tion and perceptions of the decline from interviews with industry, governmental agencies, non-governmental organizations, and
indigenous communities. The paper concludes with a discussion of the implications of changing forest policy, stakeholder
perspectives, and challenges for sustainable forest management and certification in Bolivia. These results can inform policy
makers and stakeholders about the need to incorporate community perspectives when designing sustainable forestry policy,
projects, and support programs for Bolivia and other forest-rich countries.

“No chop um, no Kill um, but keep um”: Moving Prunus africana from an endangered species to everyday tree in
Cameroon? Ingram, V. (Wageningen University, Netherlands; verina.ingram@wur.nl).

Prunus africana is an Afromontane tree, locally used for fuel, timber and traditional medicine in Cameroon. The bark is also
internationally traded as the principal ingredient in pharmaceuticals and health products. Growing international demand has led to
concerns of overexploitation of wild stocks, its appearance on the [IUCN Red List in 1998 and CITES trade restrictions in 2005.
Cameroon was the largest world exporter, but enacted a self-imposed moratorium from 2007 to 2010. High montane degradation
and deforestation rates combined with the export suspension negatively affected the livelihoods of around 60 000 people depen-
dent on the international trade but provided a conservation respite to 15 years of intense harvesting, and a chance to reassess the
species status and its governance arrangements. In response to these challenges, a national management plan was collaboratively
developed by chain actors. The actuality of its endangered status was assessed and routes to more sustainable international trade
developed. The results of multi-disciplinary studies underpinning the plan are presented. Governance arrangements (statutory,
customary, project, voluntary and market-based, corruption and involuntary international agreements) were found to strongly
influence sustainable harvesting and livelihoods. The resumption of exports and continued paradoxical context in which this
species is regulated, traded and used, the risks and opportunities of the new governance arrangements and implications for
conservation and livelihoods are critically reviewed.

Indonesia’s forest management units as agents of social safeguards in REDD+ implementation. Kim, Y. (Northern Arizona
University, USA; ysk@nau.edu), Bae, J. (Korea Forest Research Institute, Republic of Korea; forestory@forest.go.kr), Fisher, L.
(University of Arizona, USA; lafisher @email.arizona.edu), Bakti, L. (Northern Arizona University, USA; [b699@nau.edu).

We will discuss how Indonesia’s emerging system of forest management units (Kesatuan Pengelolaan Hutan or KPHs) can be
developed as an agent of social safeguards in REDD+ implementation. The KPH system is viewed as a key element of decentral-
ization of forest governance reform for REDD+. National regulations outline the specific tasks charged to KPHs: forest inventory,
forest management planning, and communication and coordination with local communities and indigenous peoples. For the KPHs
to be effective, they will need stronger financial, administrative and technical support from the national government, as well as
administrative support from provincial and district-level governments. Expanding technical and leadership training for provincial
and district governments to help them understand potential benefits of KPHs system would encourage integration of the system
into the annual budget planning process. The national government can also connect KPHs and REDD+ project developers, so the
development and implementation of REDD+ activities can support the KPHs in fulfilling their basic functions as well as the role
of social safeguards. To illustrate these points, we examine the KPH in West Lombok, praised as one of the most successful
KPHs in Indonesia. We discuss the factors contributing to the KPH’s success and offer recommendations for achieving similar
successes with other KPHs in Indonesia.
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Forest transition in China and interprovincial flow of commodity, population and forestry investment. Li, L., Liu, J.
(Renmin University of China, China; ytlilingchao@ 126.com; liujinlong_jl@ hotmail.com), Xu, L. (Agricultural Bank of China,
China, newxiaogang_0414@ 163.com), Xue, H. (Renmin University of China, China; xuehuidanlinlin@ 126.com).

Forest transition depicts a picture of a shift from net deforestation to net reforestation, which played a significant role in carbon
sequestration and climate change mitigation. After a long history of forest clearing and degradation, China as a whole has
experienced a significant increase in forest cover and volume since the 1980s. Complex biophysical environments and rapid
change of social and economic conditions has made China a perfect context in which various proximate forces and paths to forest
transition could be assessed. Given the variety of socio-economic, political, and cultural contexts in Chinese provinces, we built a
dataset through China’s variety of official investigations at provincial level rather than the national scale since 1981, to try to map
forest transition in China from the perspective of analyzing flow of commodity, people and public investment across provinces of
mainland China, and provide a comprehensive and detailed picture of forest quantity and quality transition during the last three
decades. We concluded that forest transition in China is not undergoing a specific pathway, but is a complex process that could
only be fully portrayed by a combination of pathways, i.e., economic development, ecological security (forest scarcity) and trade.

Economic development, government intervention, and forest transition in China. Long, H., Liang, M., Liu, J. (Renmin
University of China, China; longhx1986@ 163.com; alexliang2 @ 126.com; liujinlong_jl@ hotmail.com).

China has experienced forest transition since 1990s, but there is still controversy on whether an Environmental Kuznets curve
exists at the province level, and what drives the forest transition rapidly in such a low per capita GDP level. Empirical results
using panel data for 29 provinces during 1981-2008 suggest that the cube of per capita GDP has a positive but limited impact on
the forest coverage, indicating S shaped, rather than U shaped relationship exists between forest coverage and per capita GDP.
Our results support that the forest transition in China was strongly driven by the increasingly off-farm employment, agricultural
productivity, government forestry investments and timber import. The growing economy driven by demographic bonus has
dramatically decreased the rural population press in land, promoting marginal farmland both in population inflow and outflow
provinces to turn into forest land rapidly, and made it possible for the government to increase the forestry investment on a large
scale as well. We argue that the forest transition in China results from interaction of economic development, government
intervention and globalization, rather than explained alone by the forest scarcity pathway, economic development pathway, and
state forest policy pathway.

How do local communities interpret and shape forest policy intervention? —the case of collective forest tenure reform in
China. Luo, Y. (Northwest A&F University, China; lyfcl@ 163.com), Liu, J. (Renmin University of China, China, liujinlong_jl@
hotmail.com).

The newly implemented collective forest tenure reform in China is a remarkable part of the global trend of forest management
decentralization. This paper intends to illustrate how local communities respond to the reform and how different actors interpret it
into action under local social-ecological condition at two case study villages selected in Wuyuan County of Jiangxi Province. We
found that in the policy implementation of the collective forest tenure reform, various actors such as the local government,
communities and households try to deconstruct the policy text with their own knowledge system. The traditional resource
management system based on the social customs in the local communities is also effective to solve the collective action problem
and contribute to efficient resource utilization. Thus the complexity and robustness of forest tenure combinations may ensure
flexibility for sustainable forest management, and accommodated to change of the socioeconomic conditions. This study hopes to
promote understanding of the local forest governance and policy transformations during the current process of forest reform

in China.

The local level cooperation forms in forestry and their governance: Croatia and Serbia as case studies of southeast
Europe. Miovska, M. (University of Padua, Italy, mmiovska@ gmail.com), Gatto, P. (University of Padova, Italy; paola.gatto@
unipd.it), Nonic, D. (University of Belgrade, Serbia; dragan.nonic @sfb.bg.ac.rs), Posavec, S. (University of Zagreb, Croatia;
sposavec @ sumfak.hr), Pettenella, D., Secco, L., Da Re, R. (University of Padova, Italy; davide.pettenella@unipd.it; laura.secco@
unipd.it; riccardo.dare @unipd.it).

The territorial and political restructuring and establishment of new independent countries within the region of southeast Europe
resulted with processes of transition, decentralization and land restitution during this period of more than two decades. These
processes brought changes in forestry with a significant number of new forest owners of previously so-called “social good”
property, against high fragmentation of forest land and unfavorable forest management conditions. The paper analyses the forms
of cooperation at small scale level by using a framework based on the concepts of Community Based Natural Resources
Management (CBNRM) and of forest governance. The data presented have been collected through in-depth interviews with the
cooperation forms” members and with representatives of concerned stakeholders of selected case studies in Serbia and Croatia.
The results reveal that some of the forests depend on people organizing themselves to seek for better management and more
sustainable use of forest benefits with respect to their small and scattered forest holdings. Internal governance is one of precondi-
tions for good cooperation among the forest owners. However, they face problems such as insufficient extension services and
complex procedures for felling approval to be respected, which try to collectively overcome cooperating at a local level.

Economic evaluation of forest management sustainability in Lithuania. Mizaraite, D., Mizaras, S. (Lithuanian Research
Centre for Agriculture and Forestry, Lithuania; ekonsk@mi.lt; stasys.mizaras@ gmail.com).

Sustainable forest management is defined as the stewardship and use of forests and forest lands in a way, and at a rate, that
maintains the forest’s biodiversity, productivity, regeneration capacity, vitality and their potential to fulfill, now and in the future,
relevant ecological, economic and social functions, at a local, national, and global levels and that does not cause damage to other
ecosystems. Criteria and indicators are used to evaluate forest sustainability. These are tools designed to define, assess and
monitor periodic progress towards sustainable forest management in a given country or in a specified forest area. They are
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deployed over a defined period of time to demonstrate the individual features of sustainability. But there is deficiency of general-
ized economic indexes to evaluate the sustainability of forest management. This paper evaluates economic, ecologic and social
functions and estimates of economic losses caused by development of protected areas in Lithuanian forest. Research is based on
methodology of multi-criteria analysis of sustainable forest management, economical evaluation of forest multi-functionality,
analysis of social preferences of citizens. Research is funded by the European Social Fund under Global Grant measure.

Forest common resources and sustainability: Van (forest) Panchayat and forest protection committee in Garhwal, India.
Nagahama, K., Saito, K. (University of Tokyo, Japan; kazuyona@zpost.plala.or,jp; kaoru@nenv.k.u-tokyo.ac.jp), Rakwal, R.
(Tsukuba University, Japan; plantproteomics @ gmail.com).

The idea of establishing Van (Forest) Panchayats originated in conflicts between people and the state government for control of
resources at the beginning of the 20th century. Nevertheless, there was a steady decline in the practice, and a quantitative and
qualitative decline of the once dense and well-managed forests in the Kumaon. This study pays attention to new Van Panchayats
in Garhwal via the question: to what extent have local institutions achieved sustainable forest management successfully? The
intention of this study is to clarify actual forest management and utilization, and analyze the perceptions within forestry in
relation to the protection committee.To achieve our goal, field surveys were conducted in August 2011, 2012 and October of
2013. Result of interviews revealed the requirements or revision of the micro-plan, and (1) no change in most of the protection
committee members during the last seven years, (2) unfair selection of the protection committee members and chairperson, and
(3) proper utilization of forest products. In the case of the third point, for example, villagers consumed firewood daily and did not
shift to using liquefied petroleum gas provided by the government under various schemes to increase access to modern amenities;
this is also necessary for forest conservation.

Exploring the future of timber resources in the high forest zone of Ghana. Oduro, K. (Forestry Research Institute of Ghana,
Ghana; kwameoduro @ gmail.com), Arts, B., Mohren, G. (Wageningen University, Netherlands; bas.arts @wur.nl; frits.mohren@
wur.nl), Kyereh, B. (Kwame Nkrumah University of Science and Technology, Ghana; kyerehb@ gmail.com), Hoogstra-Klein, M.
(Wageningen University, Netherlands; Marjanke.Hoogstra@wur.nl).

Ghana’s forests, particularly the timber resources, face an uncertain future, because of high deforestation rate, a rapidly declining
timber resource base, rapid population growth and increasing demand for timber. This paper explores the future development of
timber resources in Ghana by constructing scenarios and considering options policy-makers could take to ensure sustainable
future development of the timber resource. Data was collected by reviewing the literature and consulting experts. The scenarios
follow the deductive approach, exploring the potential interactions among key driving forces as selected by experts. The two most
important driving forces for the future of timber resources selected by the experts were forest governance and resource depen-
dency. Four plausible scenarios were developed: legal forestry scenario with emphasis on maintaining the resource base to meet
high demand; forest degradation, a business-as-usual scenario; forest transition, with emphasis on expanding the resource base;
and timber substitution scenario seeking to provide wood substitutes to conserve the resource base. The scenarios provide insights
for policy making and strategic planning for forest resource management in Ghana. To ensure a sustainable future for timber
resources, policy reform is needed, focusing on land and tree tenure, revenue capture, benefit-sharing schemes and satisfying the
domestic demand for timber.

Public participation in forest restoration and urban forest management in South Korea. Park, M., Yeo-Chang, Y.
(Seoul National University, Republic of Korea;, mpark@ snu.ac.kr; youn@ snu.ac.kr).

South Korea has experienced successful forest restoration and oriented sustainable forest management since forest transition.
South Korean forests are managed not only by strong state policy but also by participation by private actors. This paper is aimed
at identifying social actors participating in the forest restoration and management activities and analyzing policy on forest
cooperation between public and private sectors. It attempts to interpret social factors in Korea forest restoration depending on the
theory of public participation. Through document analysis and interviews, two types of public participation in forest management
were investigated. The one is ‘Sanlimgye’ as a social organization for community forest management, which took part in the
national forest restoration programme, was examined in the period of the First and Second National Forest Development Plans
(1973-1987). The other is partnership between citizens and local government in urban forest design and management since the
1990s. Two types of public participation do contribute to a better understanding of how the community could play a principal role
of forest management over time. We think the Korean experiences could be informative to other countries in designing forest
restoration and management policy.

Transition to sustainable forestry management and rehabilitation in Japan. Tachibana, S. (University of Tsukuba, Japan;
tachibana.satoshi.gn @u.tsukuba.ac.jp), Shiga, K. (University of Tokyo, Japan; shiga@anesc.u-tokyo.ac.jp), Ota, M. (Embassy of
Japan in Indonesia, Japan; masohta80@ hotmail.com).

According to Forestry Agency (1971), forest area (forest and tree cover) in Japan changed from 17.7 million ha in 1886, 25.2
million ha in 1890, 22.2 million ha in 1915, 23.5 million ha in 1939, 19.6 million ha in 1945, to 25.6 million ha in 1960, and has
been stable at around 25 million ha since the 1960s. We analyzed the causes of this forest transition using previous studies and
statistical reports. We summarized the socio-economic factors that have influenced forest transition in Japan as follows. (1) Policy:
Forest Law in 1897, Forestry Law in 1951 accompanied by the Forestry Planning System, and expansive afforestation measures
from the 1950s to the 1970s had significantly positive influence. (2) Social issues: Population increase had a negative impact.
Depopulation of rural areas has influenced on forest management negatively. (3) Land utilization: Agricultural land use had
significant negative influence. Urbanization might have had impact to a certain extent. (4) Economic issue: Timber import had a
positive impact. (5) Energy: Fuelwood consumption had a negative impact.

Study on the intelligent management of ecosystems based on the complex system theory. Wen, Z., Zhao, Q., Zhu, X., Lu, L.
(Nanjing Forestry University, China; zmwen@unjfu.edu.cn; zhao5190@ [26.com; jingrenl980@ hotmail.com, [vliu@njfu.com.cn).
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Ecosystem management reflects human’s behavior of utilizing and protecting environments and natural resources scientifically and
sensibly. Sustainable development relies on renewable resources, especially the rational use of biological resources. Hence
ecosystem management is an important approach to the sustainable development. The paper aims to study intelligent management
of ecosystems comprehensively. The ecological data in the study area were obtained by remote sensing and other wireless
sensors. Through analyzing these data, the paper discussed the adaptive management model of forest ecosystem based on multi-
agent system theory. The paper also constructed the aggregation and segmentation algorithm of forest ecosystem in flexible scales
and calculated the dynamics of uneven-aged forests providing ecological services so as to form strategy model of optimizing
algorithms taking multi-agent into account. On this basis, the paper tried to draw up a multisectoral social accounting matrix.
After examining parameters and analyzing variance of the data on the social matrix, a multisectoral model of ecological economic
system would be developed to illustrate various impacts of ecosystem management on the economy in the same area.

Comparative analysis of forest transitions in nine Asian countries — an economic modeling. Yeo-Chang, Y. (Seoul National
University, Republic of Korea; youn@snu.ac.kr), Liu, J. (Renmin University of China, China; liujinlong_jl@ hotmail.com), de
Jong, W. (Kyoto University, Japan; wdejong @cias.kyoto-u.ac.jp), Junyeong, C. (Seoul National University, Republic of Korea;
Jheywai @ gmail.com).

There has been continuous deforestation in the world since the industrial revolution began in the 1760s. Deforestation caused
critical problems such as biodiversity loss, soil erosion, and climate change. To cope with such environmental problems, policy
makers nationally or internationally tried to avoid deforestation by deploying legal, financial and information tools or programs
such as reforestation and participatory forest management. The change in forest cover from decreasing to increasing pattern is
called forest transition. In this paper, we will build up economic models for explaining forest transition so as to find out substan-
tial factors which lead to forest transition. With such models we can predict the status of forest coverage with some scenarios of
key variables which may be controlled by policy interventions. For empirical study, data for modeling were collected from nine
Asian countries, namely China, India, Indonesia, Japan, Laos, Malaysia, South Korea, Philippines, and Vietnam. Results from this
research can help policy makers in the forest sector design policy measures for sustainable forest management, especially for
avoiding deforestation and fostering forest restoration in developing countries.

Posters

Paradigm shift of forest management of Bangladesh from production to service-oriented forest. Al Amin, M. (University of
Chittagong, Bangladesh; prof.alamin@yahoo.com).

The British colonial approach is still the core of forest management of Bangladesh, however, recent policies of forest manage-
ment incorporating social aspects and considering diverse dimensions of human in the forestry sector with various international
commitments by conventions and treaties, led the forest management of Bangladesh to a huge shift on policies from earlier ones.
This study critically reviewed all forest policies and acts of the country and focused on newly adopted management strategies by
the forest department to uphold the forest from the “specialized shop” to “emporium of diverse functions and services”. The
major shift lies on the reserve forests of the country (where people are not allowed to get in, unless they are permitted), which
are now converted to national parks and wildlife sanctuaries with a provision to manage by the people. Those that live around the
forest and forest officers are now as advisors to inform the management of the forest. This study puts forward an outline of how
a century-long traditional forest management policy is changing its way from production forestry to people-oriented environmen-
tal service forestry. Moreover, this study quantifies cover changes and sketches future forests with newly adopted management
strategies for paradigm shift of forest management options.

Rural people’s perception of forest resources conservation in EKkiti State, Nigeria. Arowosoge, O., Olujobi, O. (Ekiti State
University, Nigeria; yemisoge @yahoo.co.uk; olujobioj@yahoo.com).

The involvement of rural communities in sustainable forest conservation cannot be underestimated, particularly now that the forest
reserves which serve as habitat to wild biotic resources are highly degraded. To determine the factors that can contribute to
sustainable forest resources conservation, this study examines the perception of the rural communities around three forest reserves
in Ekiti State. Data were collected from a random sample of 240 households through questionnaire administration and interviews.
Data collected were analysed using descriptive and inferential statistics. Respondents recognized the importance of conserving the
forest for natural resources and biodiversity (x> = 5.84, df = 11, p < 0.05); economic benefits (y> = 4.14, df = 11, p < 0.05); and
for cultural purposes (3> = 4.01, df = 11, p < 0.05). Using the Likert scale, the top three perceptions of the rural communities are:
(a) rural communities’ participation in forest management and involvement in decision making with mean of 4.23; (b) provision
of alternative income generating activities and incentives (4.01); and (c) promotion of environmental conservation education
programmes (3.13). Formulating policies that could ensure a participatory approach involving the indigenous people living around
the forest while improving their livelihood are essential.

Socio-economic and cultural aspects of forest transition in Kuningan District, West Java, Indonesia. Damayanti, E.,
Prasetyo, L. (Bogor Agricultural University (IPB), Indonesia; el lyn.d4mayanti@ gmail.com; lbprastdp @yahoo.com).

As one of the developing countries that experienced severe deforestation over decades, some places in Indonesia have been
turning to reforestation. Damayanti, et al. (2013) revealed that deforestation started from Java Island to Sumatera Island, then to
Kalimantan, Sulawesi, and Papua Islands. However, reforestation started in a scattered manner in each island. In Java, West Java
Province is the province that already experienced forest transition. The objective of this study was to find out the characteristics
of forest transition in Kuningan District, West Java, Indonesia. Semi-structured interviews with an extended-questionnaire and
interview guide were employed. The study revealed that most of the people in Kuningan District engaged in agricultural activities
and also part-time farming. Farmers and non-farmers (except peasants) own lands and they prefer to plant trees in their lands.
Planting trees has become the culture of Kuningan people, especially for fruit trees, such as mango, (Mangifera indica), jack fruit
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(Artocarpus heterophyllus), sukun (Artocarpus altilis), salak (Salacca zalacca), banana (Musa spp.), papaya (Carica papaya),
coconut (Cocos nucifera), etc. Just recently, when timber prices were rising and the term “private forest” was introduced, the
people started to plant timber trees for economic reasons.

Underlying causes of forest transitions in Indonesia. Damayanti, E., Prasetyo, L., Kartodiharjo, H. (Bogor Agricultural
University (IPB), Indonesia; ellyn.d4dmayanti@ gmail.com; lbprastdp @yahoo.com; hkartodihardjo@yahoo.com), Purbawiyatna, A.
(The Indonesian Ecolabelling Institute (LEI), Indonesia; nalakng @yahoo.com).

After experiencing deforestation, some countries in Europe (e.g. Scotland, France) and Asia (e.g. Korea, Japan and China) have
passed reforestation processes. The process from deforestation to reforestation is called forest transition. The forest transition will
occur in certain countries if one of following conditions were achieved: (a) concentration of agricultural land on better soil
quality, resulting in forest growth on abandoned poor land; (b) rural exodus due to agricultural land decrease and more land
released for growing; (c) small holder agricultural intensification and emerging markets for agricultural input and output; and

(d) log scarcity/timber shortage that creates a market incentive to plant trees. By using GIS, land cover changes in the period of
2000, 2003, 2006, 2009, and 2011 were analyzed. At the national level, Indonesia is considered as a deforestation country;
however, the deforestation among places was varied. Several provinces and districts already passed the deforestation phase and
turned to reforestation. This was because of Indonesian diversity in terms of biophysical condition, social, economy & culture,
uneven development stage throughout the country, and various policies issued by district governments. Further study at Kuningan
District revealed the process of forest transition. Therefore, we suggested that forest transition in Indonesia should not be
analyzed at national level.

Simulator for the cost integral analysis of reforestation projects. Hernandez-Diaz, J., Wehenkel, C., Pompa-Garcia, M.
(Universidad Judrez del Estado de Durango (UJED), Mexico; jciroh@ujed.mx; wehenkel @ujed.mx; mpgarcia@ujed.mx),
Perez-Verdin, G. (Instituto Politecnico Nacional, Mexico; guperezv@ipn.mx), Prieto-Ruiz, J. (Instituto Nacional de Investigaciones
Forestales Agricolas y Pecuarias (INIFAP), Mexico; jprietoviv@yahoo.com).

It is usually considered that reforestation concludes when the plant produced in the nursery is placed in the definitive planting
site, and usually it is sought to minimize the unit cost per hectare reforested. This approach is incomplete, since in the long run
many factors influence the overall cost of a reforestation project, and not only the related with the short-term cost of each hectare
planted. It is therefore important to develop efficient planning tools that allow to foresee and to efficiently compare the whole
project’s potential costs and benefits, before they occur. In this paper we present a cost simulator which considers technical
aspects as: the origin and quality of the seed, site preparation, distance to the planting area, percentage of surviving, need to
replace dead plants, increment, morphic coefficient, individual size of the areas to be reforested, maintenance in subsequent years
to reforestation, and other factors. Taking into account these aspects, this simulator allows the estimation of expected unit costs
per hectare and per the entire project, both in local currency and in U.S. dollars. Another advantage is that it quickly allows one
to simulate these costs in various scenarios, and therefore facilitates decision making in reforestation projects.

Performance of joint community patrolling at Lawachara National Park, Bangladesh. Islam, M. (University of Queensland,
Australia; wasiulislam7 @yahoo.com), Khatun, T. (Khulna University, Bangladesh; md.wasiul.islam@ gmail.com), Sadath, M.
(Georg August University, Germany; mnsadath@yahoo.com).

The people living inside and surrounding the Lawachara National Park (LNP) stimulate a pressure on the natural resources. Joint
Community Patrolling (JCP) is a self-motivated initiative where the local communities are legally permitted to protect the forest
jointly with the Forest Department under various projects. This initiative was spontaneously accepted among the local people due
to the commitment of withdrawal of forest cases and support to alternative income generating activities (AIGA). This study aims
to assess the performance of JCP in LNP following face-to-face interview of different stakeholders. Overall, 75% members of the
JCP groups shared their benefits through social forestry operations whereas cow fattening occupied a major share in AIGA. Illicit
felling was reduced remarkably after the initiation of JCP efforts during 2005-06. The study also identified that a lack of proper
awareness hampered the economic progress of the area. LNP has a number of entry points that obstruct its protection. So, the
demarcation of boundaries and ensuring protection are desired especially for core and buffer zones. The concerned license issuing
authorities should be strict in formulating a framework to regulate various wood-based industries surrounding the LNP. Income
from tourism in and around the LNP must be distributed transparently for community development.

Diversification of pathways for forest transition in China — based on province-level panel data. Liang, M., Liu, J., Long, H.
(Renmin University of China, China; alexliang2 @ 126.com; liujinlong_jl@ hotmail.com; longhx1986@ 163.com).

There is an argument on whether there is an Environmental Kuznets curve (EKC) in China and what are the main determinants
that drive forest transition in provinces of China. By using cross-provinces panel data, we find that there are 6 main types of
forest change path, some provinces depict a very obvious EKC but others are not. Secondly, provinces with the same level of
economic development do not certainly go along the same transition track, even two are very geographically close. In conclusion,
economic determinants can only explain a limited part of reasons for forest area changes, and consequently determinants which
drive forest transition not only refer to economics, but also include factors of other aspects. As a result, it is inappropriate to
analyze forest transition with a uniform model and pattern, especially for a country, such as China, that has such a large territory
where each province is different. Consequently, we should pay more attention to evaluating the impacts of non-economic
determinants, such as forest tenure, traditional culture and administrative regulation, etc.

Gender difference in forest management: temporal and cross-cultural perspective in aboriginal communities in India and
Canada. Singh, M. (University of British Columbia, Canada; monika.singh@alumni.ubc.ca).

Women and men have different ways of accessing natural resources; in case of forest-dependent communities, accessing forest
resources. Changes in these roles may take place due to various reasons, for example outside intervention of different policies and
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programs that require people’s participation. This paper provides results from two case studies; in Gujarat, India, and in British
Columbia, Canada. In the Indian case, a community forestry program was introduced in 1991 with the aim of regenerating
degraded forests with community involvement. I carried out a survey with the same households in two time periods (1996 and
2011), on use, access and control over forest resources. In the Canadian case, I conducted interviews with a coastal First Nation
that focused on values and perceptions on sustainable forest management (SFM). Using both examples, I reflect on the impor-
tance of inputs and participation of women and men in designing forest programs in the global South and North, and a few
challenges associated with processes of implementing forestry programs.

A-24 Smallholders and forest landscape transitions: Locally devised development
strategies of tropical America

Organizers: Benno Pokorny (University of Freiburg, Germany) & Wil de Jong (Kyoto University,
Japan)

Employment and income generation in the non-timber economic activities in the Brazilian Amazon. Ferreira Filho, J.B.S.
(University of Sao Paulo, Brazil; jbsferre@usp.br), Fachinello, A. (Federal University of Santa Catarina, Brazil;
fachinello@hotmail.com).

In this paper we develop a Social Account Matrix (SAM) for the Brazilian Amazon region, with a focus on non-timber forest
activities. The Amazon SAM distinguishes 12 activities related to the forest in the Amazon, and allows a detailed picture of jobs
and income creation in those sectors. The linkages of those sectors with the rest of the economy are also addressed, as well as
the degree of processing of forest products, both for local use and exports (to the rest of the world and the rest of Brazil). The
SAM is used to derive SAM-based multipliers which highlight the interconnection of those forest sectors with the rest of the
economy, allowing the analysis of their economic potential for income and jobs creation in a general equilibrium setting. Results
show the limitation of those activities in terms of jobs and income creation in the Amazon, in contrast to the importance of the
timber sector. Labor multipliers in some primary activities were found to be large, pointing to the importance of organizing their
supply chain. Multipliers associated with forest products processing industries were also found to be large, highlighting the
importance of developing further those sectors.

The role of smallholders in a green economy: the case of Peru. Guarin, A., Scholz, 1. (German Development Institute,
Germany; alejandro.guarin@die-gdi.de; imme.scholz@die-gdi.de).

This paper addresses the question of whether, and how, smallholder production contributes to the so-called green economy (or
green growth), an economic model that explicitly considers the unaccounted for goods and services provided by ecosystems, as
well as the negative externalities of human action. In this framework, the value of forests goes beyond timber and non-timber
products to include the critical role of biodiversity and carbon sequestration, which is why payments for avoided deforestation
(such REDD programs) play an important role. In the Peruvian Amazon, smallholder farmers appear to sit uncomfortably in this
framework: they are allegedly one of the main drivers of deforestation through the expansion of subsistence agriculture. Despite
broad assumptions, little is actually known about the real potential of smallholder farming for growth, inclusiveness and sustain-
ability (the three pillars of a green economy). We review studies about smallholder economy in the Peruvian Amazon and rely on
original interviews to address three main issues: (1) What is the evidence for the causes, motivations and results of deforestation
in the Peruvian Amazon? (2) What is the evidence for the productivity, value generated, and environmental impact of smallholder
farming? (3) What are the distributive effects of current REDD programs?

Forest management by smallholders in Western Amazon: towards more integrated approaches. Pacheco, P. (Center for
International Forestry Research, Indonesia; p.pacheco@cgiar.org).

Significant reforms were undertaken in the past to promote sustainable forest management in the Western Amazon countries (i.e.
Bolivia, Peru, Ecuador) including measures such as adopting instruments for regulating forest resource use, clarifying forest
tenure rights and putting in place systems for illegal timber supply verification. These attempts have, however, not attended the
demands from smallholders that have continued using the forests and engaging to the markets often in informal ways due to the
difficulties to legalize their forestry operations. This paper explores the situation facing smallholders in their attempts to undertake
forest management. The analysis is based on fieldwork undertaken in 2012 and 2013 in Ecuador, Bolivia and Peru. This paper
suggests an integrated framework to move forward our understanding of the required policy approaches and steps towards more
sustainable and inclusive forest management as part of broader economic and livelihood strategies undertaken by local actors. The
latter entails not only to give more explicit attention to some dimensions of forest management, mainly those related to finance
and business models, that have received little attention so far, but also to look at sustainable forest management as part of more
integrated management perspectives of farms, community lands and landscapes.

Collective action for forest management: institutional challenges for enhanced social-ecological systems of the
‘“environmental agrarian reform” in Anapu, Brazilian Transamazon. Porro, R. (Embrapa Eastern Amazon, Brazil;
roberto.porro@embrapa.br), Miyasaka Porro, N., Menezes, M. (Federal University of Pard, Brazil; noemi@ufpa.br;
marlon@ufpa.br), Bartholdson, O. (Swedish University of Agricultural Sciences, Sweden; orjan.bartholdson@slu.se).

This paper examines socioeconomic outcomes after five years of community forest management in a Sustainable Development
Project (PDS) in Anapu, Brazilian Transamazon. The PDS is a tenure modality integrating land reform and environmental
conservation. In 2007 families at the PDS Virola-Jatobd were advised by public agencies to perform forest management through a
community-company partnership. Operations were conducted in 3 000 ha and near 50 000 m® of timber extracted, generating
revenues of US$ 2 million to the local association. Yet, recent federal regulations determine that private companies should no
longer control forest management in PDS areas, and families have to adjust their strategy. The article presents a temporal

Theme A: Forests for People



The International Forestry Review Vol.16(5), 2014 79

assessment of collective action based on key stages in the trajectory of land access and forest management since families’ initial
struggle for land. It verifies impacts of the initiative on PDS-Virola-Jatobd social structure. Finally, it analyzes prospects for a
system under direct coordination of producers’ organizations. Changes in management are seen as positive as long as the state
supports proper adjustment of local capacity, what is unlikely in the short term. As most of the families reached the limit of
allowable land clearance, effective forest management is critical for these newly formed social groups to consolidate their land
occupation and properly manage natural resources.

Frontier landscapes in the Peruvian Amazon: options by smallholders along the forest transition curve. Robiglio, V.
(World Agroforestry Center-ICRAF, Peru; v.robiglio@cgiar.org).

The purpose of this research is to compare and contrast smallholder natural resource management strategies along the forest
transition curve in the department of Ucayali (Peru). District land cover maps and deforestation rates are used to establish a forest
transition curve for the region. Secondary spatial data, statistics and expert information are used to describe the gradient of factors
and environmental conditions the curve symbolizes. Demographic, agricultural, forest, market statistics and government plans are
analysed to characterize local development patterns and assess the correspondence between frontier configuration (i.e. forest
fragmentation pattern) and identified development contexts. Primary household and focus group data on livelihoods strategies,
local ecological knowledge and technological packages adopted by communities in selected districts are used to characterize
production systems, understand how their combine in livelihoods strategies within each development context/frontier. Based on
preliminary results and expert consultation selected production systems are discussed to understand if/how they vary along the
frontier landscape curve, offering an assortment of locally fine-tuned alternatives of standard development models/technologies.

Traditional perspectives on ecology and timber extraction in a bamboo-dominated forest: A complementary knowledge
base for sustainable management. Rockwell, C. (Center for International Forestry Research, Peru; rockwell_cara@yahoo.com),
Kainer, K. (University of Florida, USA; kkainer@ufl.edu).

Bamboo-dominated forests of southwestern Amazonia cover a tremendous area of approximately 180 000 km?. Nonetheless,
relatively little information on this system has been documented in the literature, in terms of local knowledge and management.
To identify constraints of timber harvesting and implications for smallholder management systems in this region, we evaluated
available scientific data, traditional local knowledge, and relevant community experiences in forest management in Acre, Brazil.
All informants interviewed had been involved with timber management activities from 4-10 years, and all indicated that tree
removal by logging crews favored bamboo expansion and increased fire risk — views that correspond with the scientific literature
on anthropogenic disturbances and bamboo forests. Yet, these same informants identified the important role that the bamboo-
dominated forest type plays in their land management strategies, including providing nutrient-rich soils for shifting agricultural
crops and suitable habitat for game animals. We also analyzed existing local data for tree species composition to assess local
forest value. We provide suggestions about how these complementary bodies of knowledge can be put into practice for the
purpose of sustaining the natural resource base within the context of local communities.

Opportunities and perceptions of smallholders regarding their potential to contribute to forest landscape transitions under
REDD+: two case studies from Mexico. Skutsch, M., Paneque Gélvez, J., Salinas Melgoza, M., Borrego, A. (Universidad
Nacional Autonoma de México, Mexico; mskutsch@ciga.unam.mx; jpanequegalvez@ gmail.com; ma.masm@ gmail.com;
armoniab@ gmail.com), Bee, B. (East Carolina University, USA; bethbee78@ gmail.com), Mas, J., Gao, Y. (Universidad Nacional
Autonoma de México, Mexico; jfimas@ciga.unam.mx; yangao98@ gmail.com).

In Mexico, REDD+ is being presented as a win-win policy that will enable forest communities to benefit financially and diversify
their income sources while preserving and increasing their forest carbon stocks through more sustainable management. Although
in Mexico REDD+ is expected to be led by its States, it is expected that forest communities will have opportunities to tailor their
own approaches. In this context, locally devised strategies to contribute to and benefit from REDD+ will depend on local opinions
about what the opportunities under REDD+ could be. However, to date there is little understanding about what opportunities exist
in reality for forest communities to contribute to forest landscape transitions under REDD+, and even less about how forest
smallholders perceive these opportunities. To address such a gap, we assess (1) smallholders’ perceptions about their opportunities
in REDD+, (2) what strategies they are currently envisaging for participation, and (3) what the trade-offs and synergies with other
dimensions of local development appear to be. The paper reports on on-going research in two areas of Mexico, the basin of the
Ayuquila River in Jalisco, and the Monarch Butterfly Reserve in Michocan, where pilot REDD+ projects are underway.

Posters

The role of forests, fallows and fisheries in household income generation and flood shock coping in the Peruvian Amazon
floodplain. Cotta, J. (University of Copenhagen, Denmark; jcotta@earthlink.net).

This study contributes detailed quantitative data related to natural resource contributions to subsistence and cash incomes in the
Ampiyacu-Apayacu basin. It also highlights the importance of resource harvest for household shock coping following a severe
flood, which is especially relevant in light of the increasing frequency and intensity of extreme weather events related to climate
change worldwide. In-depth household surveys quantified annual household incomes from all sources in eleven villages in 2011
and structured questionnaires assessed natural resource-based coping following a severe flood in 2012. Key products relied upon
to cope with economic flood impacts included Mauritia flexuosa fruits, Astrocaryum chambira handicrafts, Lepidocaryum tenue
roof thatch, Euterpe precatoria palm heart, wild game, timber and fish. These products are particularly valued after the flood due
to the inefficiency of mutual assistance in the midst of widespread livestock and crop staple losses. Resource harvest is influenced
by shock intensity, typical household livelihood portfolios, ethnicity, and proximity to resources and markets. Interventions to
improve smallholder shock resilience for forest-dependent populations should consider landscape heterogeneity and specific
resource user types. Particular attention should be paid to households characterized by high vulnerability (e.g., residents with only
flood-vulnerable cultivation) and limited availability/diversity of environmentally-sourced coping resources.
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Projections for small and medium size forest enterprises in Chile. Grosse, H., Gysling, J. (Instituto Forestal, Chile;
hgrosse@infor.cl; jgysling @infor.cl).

Chilean forest development is based on the current 2.5 million ha of planted forests (Pinus radiata, Eucalyptus globulus and
Eucalyptus nitens) belonging to large and small/medium size enterprises (SME), 58% and 42% of total planted area, respectively.
However, native forests, mainly second growth forests, are a potential development focus that could be of special value when
State-promoted silviculture treatments allow quality wood supply to forest industry. While large enterprises planted forests
development and associated industrial development have been both of high technological level, mainly from the silviculture and
genetics point of view, SME have a slower technology adoption, their planted forest yields are 30% lower, and they are facing the
need to increase value added to move from sawn wood to more valuable products. For facing SME’s new challenges, trade
associations and public-private alliances have been built up to deal with workforce and SME personnel training on matters such
as silvicultural technologies, forest products diversification and added value incorporation, goal achievements which demand
improved technology programs, stronger SME association, and appropriated legal framework and public policies.

Not just smallholders: the underlying drivers of deforestation in Nicaragua’s Bosawas Biosphere Reserve. Hansen, L.,
Innes, J. (University of British Columbia, Canada; hansen.lisa.c@gmail.com; john.innes@ubc.ca).

Having sufficient agricultural production whilst maintaining forest area and biodiversity is a global conundrum. In protected area
landscapes experiencing high forest loss and degradation via the advance of agricultural frontiers, indeed these problems are quite
pressing. Agricultural solutions to deforestation problems (i.e. land sharing and land sparing theory) might help to preserve the
remaining forest, however, solutions to slow the advancement of the agricultural frontiers by rural smallholders must consider not
only the proximate, but also the underlying drivers of deforestation which include complex interactions of social, environmental,
economic, political, cultural and technical processes and events that underpin the modes and rates of agricultural expansion/
deforestation. We present the results of a mixed method research approach using spatial analyses, historical literature review,
focus groups and key informant interviews designed to identify the underlying events and processes responsible for deforestation
in the Bosawas Biosphere Reserve in the municipality of Siuna, Nicaragua. The landscape encompases both a closed and open
frontier, with different settlement histories, periods of deforestation and land uses. As such we present historical deforestation
drivers by early settlers and present day push and pull factors of migration by thousands of peasants who now settle in illegal
areas of the reserve and a national park.

The role of southern Brazilian traditional community forests (faxinais) in Atlantic Forest conservation. Moro, R. (Ponta
Grossa State University, Brazil; moro.uepg @gmail.com), Pereira, T. (Federal University of Parand, Brazil; tkpereira@live.com),
Machado, N. (Secretaria da Agricultura e do Abastecimento do Parand, Brazil; neurimachado@seab.pr.gov.br), Comin, M.
(Federal University of Parand, Brazil; comin.marcel @ gmail.com).

Faxinal is a traditional land organization form of production critically threatened by agribusiness. It consists of the collective
animal pasture within the Araucaria forest understory and low impact forestry management. These community forests compound
some of the last preserved areas of the Atlantic Forest in the South Brazil Highlands, deserving the status of ARESUR (Area
especial de uso regulamentado) — a controversial conservation unit not yet completely recognized that rewards the land owners
for their commitment in preservation. Some researchers argue that these efforts are useless because this way of life does not
protect forest integrity. In order to evaluate the importance of this agrosystem we have performed a phytosociological survey in
four typical faxinais. We identified 69 families and 123 species with and average density of 1,789 ind/ha. The most representative
families were Myrtaceae, Lauraceae, Salicaceae, Aquifoliaceae, and Sapindaceae. The Shannon’s index ranged from 2.92 to 3.27,
and medium Pielou evenness was 0.80. Casearia species (C. decandra, C. ineaquilatera, C. obliqua, and C. sylvestris),
Campomanesia xanthocarpa, Cinnamodendron dinisii, Podocarpus lambertii, Eugenia pluriflora, llex paraguariensis, and Myrcia
hatschbachii had the higher importance values. The results showed that efforts to preserve the faxinais community forests are
consistent to the conservation strategies for the Atlantic Forest resilience.

Strengthening sustainable forest management in the Colombian Amazon through in situ wood processing. Polanco, C.
(Universidad Distrital Francisco José de Caldas, Colombia; cpolanco@udistrital.edu.co), Pacheco, M. (WWF Colombia,
Colombia; mpacheco@wwf.org.co), Otavo, E. (Corpoamazonia, Colombia; eotavo@ corpoamazonia.gov.co).

The Amazonian forests account for over 70% of the forest cover of Colombia. Traditionally forest harvesting processes have been
limited to very few woody species (10 out of the total of 300) including outstanding woods as Cedrela odorata, Cariniana
decandra, Scleronema praecox, and Manilkara bidentata. The traditional system is to process the timber using a chainsaw without
adding value, and at the discretion of the sawyers, to supply the regional and national market in a manner that is largely ineffi-
cient and illegal, as these practices generate volume losses close to 80% of the standing timber. With funds from the European
Community, the “Amazonia Viva” project began work to implement a sustainable forest management plan, previously developed
by Corpoamazonia. This study evaluated the feasibility of wood processing center, which could improve the income of the
surrounding communities, grouped into two associations, which are strengthening their management level through the project,
besides contributing to sustainable forest management sustainable. Among the results discussed are various configurations of
machinery, technical feasibility for in situ wood processing, the social benefits of the alternatives and the overall profitability of
the project.

New roles of indigenous peoples as productive actors linked to the forest sector of Bolivia. Rivera Coria, W. (National
Federation of Municipal Governments of Bolivia, Bolivia; riveraw @ gmail.com).

Since the time of colonialism, indigenous peoples, originally farming people, have undergone processes of adaptation and
transculturation, although many have managed to preserve their traditional culture, organization and production methods, which
are now protected by international agreements. Bolivia is probably the country which has best succeeded in internalizing the
corpus of indigenous rights in its legislation, although these peoples still live in a state of poverty on subsistence level despite
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being a population group the majority of which has strong ties to forests. By means of the so-called “Revolucién Productiva
Agropecuaria” (agricultural production revolution) that has been going on for some time, the government promotes unprecedented
reforms designed to converting these peoples into productive actors. The present paper measures the approaches of these reforms
by means of inductive analysis. It looks at their contents and compares legislation and public policies, making reference to the
main socioeconomic and historic aspects and indicators related to exploitation and conservation of forests in Bolivia. The paper
identifies to which extent the weakness of the existing institutional framework, the lack of mandatory character of the forest and
environmental regulations in force and, the inadequate harmonization of the set of rules that underlies these reforms may
constitute a risk for forest sustainability in the country.

A-25 Reforming forest tenure and governance for mitigating climate change and
improving people’s livelihoods

Organizers: Runsheng Yin (Michigan State University, USA) & Shashi Kant (University of Toronto,
Canada)

Understanding tenure security in the implementation of reforms: clarifying concepts and methods. Banjade, M. (Center for
International Forestry Research, Indonesia; mrbanjade @ gmail.com).

Forest tenure reform is defined as a shift in formal policies and institutional arrangements to recognise and enforce the rights of
people depending on forest resources. The existing literature on reform implementation highlights security of rights as a decisive
factor for forest conservation and equitable livelihoods. However, there is conceptual confusion in the understanding of security.
Some authors refer to the content of rights, others to the assurance of rights based on perception. In this article we argue that
tenure security should be understood through both policy and the experience of everyday practice by women and men from
different socio-economic and cultural backgrounds. In addition, perception is insufficient, as the risks might span beyond people’s
lived experience. Thus tools and methods for understanding tenure security require further clarification of the concepts and
notions of tenure security and risks. Based on research undertaken for over a decade by the Centre for International Forestry
Research across Asia, Africa and Latin America, this paper develops a mixed-method framework—combining qualitative and
quantitative methods with participatory action research—for a nuanced understanding of claimed and perceived aspects of tenure
security through the study of forest tenure reform implementation.

Role of devolved governance in enhancing incentives in participatory forest management in Kenya. Kagombe, J., Mbuvi, M.
(Kenya Forestry Research Institute, Kenya; jokagombe @yahoo.com; mtembuvi@ gmail.com).

Past natural resources policies and laws in Kenya have emphasized the role of government, with communities and other stake-
holders given nominal roles. Community participation was introduced in Kenya through Forests Act of 2005. Despite the
communities continued participation, they are yet to benefit fully from their participation. This inequity is expected to end under
the new constitution that clearly spells out that the people of Kenya should benefit equitably from the sustainable exploitation,
utilization and management of natural resources. In addition it devolves power to 47 county governments. This paper reviews the
participatory forest management framework and scenario arrangement under the county government. It addresses incentives
available and how they can be enhanced for benefit to central government, county government, community and other stakehold-
ers. Additionally, it provides a scenario of how value addition to traditional benefits from the forests and payment for environ-
mental services, for products like water, biodiversity, ecotourism and at the international level for carbon credits through schemes
like REDD+ and other climate change initiatives could be institutionalized to enhance benefits. Devolved governance can increase
incentives if it provides an equitable balance between livelihoods and forest management, and between national government, local
government, communities and other stakeholders.

Promoting REDD+ through community forestry in Lombok Island, Indonesia. Nurrochmat, D., Massijaya, M., Suratijaya, 1.
(Bogor Agricultural University, Indonesia; dnrochmat@yahoo.com; mymassijaya@yahoo.co.id; suratijaya@yahoo.com), Abdulah,
L. (Forestry Research & Development Agency (FORDA), Indonesia; lutfyalam @ gmail.com).

The economic crisis in 1998 caused massive illegal logging in Lombok Island, Indonesia. Illegal logging practices started to
decrease in 2002 due to strong operations to combat them. At the same time, increasing frequency of floods and landslides in
Lombok Island also enhanced the awareness of people to protect forests. This study confirmed that community participation is an
important factor to protect forests. Some people involved in ecotourism activities at Gunung Rinjani National Park and the others
participated in agroforestry program in the park’s bufferzone and production forests. Since 2010, a REDD+ project has been
initiated by Indonesian government in cooperation with Korean investor and local community in Lombok Island through estab-
lishment of community forestry. The main activitties of the REDD+ project were empowering capacity of local community to
manage forests in more sustainable way, e.g. through utilization of non-timber forest products, cultivation of crops beneath forest
stands, and rehabilitation of degraded forest lands. This study identified direct and underlying causes of deforestation and
formulated appropriate strategies to achieve sustainable forest management. This study also concluded that increasing carbon
stock was gained when the community forestry scheme had been succesfully implemented.

Forest tenure rights, REDD+ and livelihoods in Thailand. Onprom, S. (Kasetsart University, Thailand; fforsro@ku.ac.th).

This paper seeks to investigate the linkages between forest rights, REDD+ policy and livelihoods of forest communities in
Thailand. In Thailand, the conflicts over forest resource access between state and forest dwelling communities have occurred for
centuries. Forest communities have no legal rights to access forest land and resources located nearby their villages. At present, the
Royal Forest Department has proudly promoted the so called ‘state-led community forest’ throughout the country. Some technical
and financial support has been allocated to targeted forest communities. However, the rights of local people to resources in the
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forests are still limited as there is no legal recognition of community rights to forest resources. More recently, the forest sector
has planned to introduce an international mechanism, REDD+, to its policy and implementation. This plan has been supported,
technically and financially, by the World Bank and is expected to launch the first phase in 2014. Of course, the implementation of
REDD+ will involve forest communities who have been seen as one of the drivers of forest degradation and deforestation,
although this is disputed. In this paper, I argue that the benefits of REDD+ initiative to forest communities are likely to be
limited. The result of my paper is based on document research and case study.

Private forestry today and tomorrow in Central and Eastern Europe. Siry, J. (University of Georgia, United States;
Jsiry@uga.edu), Zasada, M. (Warsaw University of Life Sciences (SGGW), Poland; Michal.Zasada@wl.sggw.pl), Skorupski, M.
(Poznan University of Life Sciences, Poland; maskorup @up.poznan.pl).

Following World War II, communist governments in Central and Eastern Europe nationalized the majority of private forests, and
only in some countries small private forests remained and were allowed to be managed. While most forests in the region remain
state owned, the role of private forests is growing as countries have returned some of the nationalized forests to its former
owners. In some countries of the region private forests already play an important role in timber production and trade. Frequently
attributed to private forests concerns with overcutting and unsatisfactory management raise worries regarding their sustainability
and largely influence the continued debate regarding their future. We examine private forestry legislation, regulations and
assistance programs, identify likely causes of these problems, and discuss policies that may assist in the development of this
sector. In this context, we also provide information about any relevant developments in state owned forests, regional wood
markets, climate change mitigation initiatives and other existing or proposed regulations within the individual states and the
European Union that may have a bearing on private forestry in the region.

China’s forest tenure reforms in the new century: what remains to be pursued and how to achieve it? Yin, R. (Michigan
State University, USA; yinr@msu.edu).

Since 2003, a new round of forest tenure and institutional reforms has been undertaken in China, featuring both further devolu-
tion of the use rights of collectively owned forestland and the relaxation of government control over private forest operations.
While some major changes have taken place, a lot more needs to be implemented properly and many other adjustments must be
made in order to improve the efficiency, productivity and functionality of the forest ecosystems. So far, however, limited attention
has been devoted to assessing whether the measures taken are adequate, and elucidating what remains to be pursued and how to
accomplishe it. This paper intends to fill these knowledge gaps from the theoretical and practical perspectives of institutional
economics and forest policy. It is hoped that these efforts will contribute to the long-term success of China’s latest initiatives as
well as the international deliberation of forest decentralization and institutional transformation.

A-26 Impact of tenure arrangements on forests, livelihoods and gender dynamics

Organizers: Purabi Bose (CIAT, Colombia), Anne Larson (CIFOR, Peru), Han van Dijk (Wageningen
University, Netherlands), Bimbika Sijapati (CIFOR, Indonesia).

Influence of tenure and gender on livelihood values and management of NTFPs in Burkina Faso. Bessike Balinga, M., Zida,
M. (Center for International Forestry Research, Burkina Faso; mpbalinga@yahoo.fr; m.zida@cgiar.org), Zougouri, S. (University
of Ouagadougou, Burkina Faso; sita_zougouri@yahoo.fr), Karambiri, M. (University of Bobo Dioulasso, Burkina Faso;
karambirimawa@yahoo.fr).

Faced with economic or climatic shocks, rural livelihoods rely on non-timber forest products (NTFPs) for revenue, food security
and medicine. This is particularly true of vulnerable groups including women, children and migrants. Unfortunately, this sector
appears to lack an appropriate framework for effective stakeholder inclusion, and equity in benefits sharing. Despite existence of
national policies, customary rules and tenure arrangements often provide the framework within which NTFPs are accessed and
managed. Consequently, although state legislation seems neutral, there is a disconnect between the “good intentions” of legisla-
tion, and customary laws. Using focus group discussions and resource person interviews, this study analyses the perceptions of
key stakeholders, common practice, and gendered roles in the Southern region of Burkina Faso. It concludes that parallel
processes have evolved both within traditional tenure systems and national legislation, that attempt to reduce the inherent
inequities, but without a bridge between these two processes, all attempts to strengthen security or ownership of land rights, could
in certain instances prove counter-productive. Improving our understanding of the stakeholder perspectives and the functioning of
these processes is therefore a vital step towards improved equity and inclusion of all stakeholders, within sustainable management
processes for NTFPs.

Forest tenure, collective rights and gender dimensions in India, Uganda and Bolivia. Bose, P. (International Center for
Tropical Agriculture (CIAT), Colombia; purabibose @ gmail.com).

To what extent the forest tenure reforms create intended or unintended impact on the gender relations? This paper examines the
implications of who has access to forest land and forest resources, and how. More explicitly this study focuses on the different
institutional mechanisms at the community level. Using mix methods we compare three case studies each from indigenous
communities in India, Uganda and Bolivia. The preliminary data collection was done between 2011 and 2013. The overall
findings indicate that forest reform policy though introduced in the study areas with an intention to provide collective rights,
but lacked institutional mechanisms. In India the forest-dependent tribal people’s claims for collective forest rights receives less
recognition as compared to individual tenure rights. In Uganda the legislation promotes collective rights, but the traditional
authorities often limit the access rights of marginal men and women to forest resources. Compared to India and Uganda, in the
Bolivian tropical forests the participation of local community is active when there are direct economic benefits, which limits the
role of women in decision-making. In brief, this study provides an overview of how forest tenure policy is translated in local
level management of forests.
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Mainstreaming gender into Nepal’s forest strategy. Ghimire, M. (Ministry of Forests and Soil Consertation, Nepal;
ghimire.madhu @ gmail.com).

Gender mainstreaming has been an important pillar of the forestry sector of Nepal to advance gender equality and equity in
forestry society. This is reflected in the growing prominence of gender strategies and their programs, the emergence of compelling
approaches for gender integration, and the development of indicators for tracking performance. With reference to specific
attentions given to integrate gender considerations in preparation and implementation of new national forestry strategy, this study
examines the extent to which gender has been mainstreamed into policies, plans, programs and projects, identifies key issues,
challenges, and gaps in the inclusion of gender and discusses approaches and methods to address and overcome them.This study
is based on primary information, experiences, literature and documents of various government and non-government stakeholders.
The study reveals that despite the efforts to mainstream gender in forestry, it is however notable that implementation is
remarkably weaker. The forestry sector is still male-dominated in the civil service. Excepting community-based forests, the
policy provisions for gender mainstreaming are in most cases not backed up by relevant legal provisions and operational
framework. Finally, a gender responsive framework on new strategy formulation is presented with a number of potential areas for
improvement.

How forest tenure mediates forest based rural livelihoods: observations from a global study on forests and poverty. Jagger,
P. (University of North Carolina, USA; pjagger@unc.edu), Luckert, M. (University of Alberta, Canada; marty.luckert@ales.
ualberta.ca).

Recent trends in forest policy have led to a shift in the ownership and management of forests away from state actors to communi-
ties and individuals. The influence of who owns and manages forests on the ability of smallholders to generate both subsistence
and cash income from forests is a critical policy question in many developing countries. Using a global dataset on forests and
poverty, we analyze the influence of formal ownership, level of enforcement, and extent of congruence between formal owners
and users on the amount of income sourced from forests for 8,000 households in roughly 30 countries in the tropics. We find that
state owned forests provide the highest incomes both on per household and per hectares bases. Conversely, community forests
offer the lowest forest incomes. We also find that high enforcement and a high degree of congruence between formal owners

and users are negatively associated with forest income. Our findings suggest that reforms focused on devolving ownership and
management away from state forests, and reforms that stress high enforcement and clarity of property rights may reduce the
amount of income derived from forests. This is particularly important for poor households, as forest income reduces income
inequality between households.

Gender participation in mangrove conservation and rehabilitation: the case of four Philippine mangrove project areas.
Lapis, A. (Ecosystems Research and Development Bureau, Philippines; acbl2002@yahoo.com).

The study looked into the gender roles/participation in the community-based management of plantation and natural stands of
mangrove — a component study on the “Assessment of Mangrove on its Potential to Mitigate Climate Change: Biomass and
Carbon Sequestration of Selected Philippine Mangrove Forest”. Women, just like men, enjoy their rights and privileges to access
and control over various resources and benefits but to a lesser degree. If women are to be highly engaged in developmental
projects, access to and control over tools, inputs, credit, land, labor markets, and technology should be increased, or should be
more or less equal to that of the men. The project conducted surveys through focused group discussion in four study sites
namely: Bauang, La Union; Tortugas, Balanga, Bataan; Mabini, Bohol and Pinabacdao, Western Samar. Seven gender tools were
employed in the activity, including; a) village mapping; b) daily time routine; c) access and control profile; d) gender analysis
activity profile; e) involvement in the mangrove project; f) project and community-related problems; and g) impacts/benefits from
the mangrove project.

Challenges and opportunities for women’s participation in the management of communal dorests: experience from
Nicaragua’s indigenous territories. Larson, A. (Center for International Forestry Research, Peru; a.larson@cgiar.org), Alwang,
J. (Virginia Tech, USA; alwangj@vt.edu), Hernandez, X. (Universidad Nacional Auténoma de Nicaragua, Nicaragua;
xochiltexue @ gmail.com), Marchena, R., Muller, P., Pikitle, A., Wilson, C. (Instituto de Investigacion y Desarrollo
(Nitlapan-UCA), Nicaragua; wifi087 @ gmail.com; pemotini7 @yahoo.com; pikitle.alex@yahoo.com; cefewilson@yahoo.com).

This paper analyses the results of policy action research starting in 2010 in Miskito and Mayangna communities of Nicaragua’s
North Atlantic Autonomous Region (RAAN). The goal of the project is to understand sex-differentiated use, decision making and
perceptions regarding communal forests and encourage more meaningful and equitable participation. Methods include a survey
with 300 randomly selected respondents from 11 communities, focus group discussions, participant observation and the facilita-
tion of adaptive collaborative management processes over a two-year period. The survey found that a much higher percentage of
men than women participate in both harvest and sale of eight forest products; firewood sales were the only exception. Neverthe-
less, women were more likely to control the income from five products. Men were consistently more likely than women to agree
with statements asserting that women are involved in forest decisions across a variety of fora, and more likely to agree that
women are “adequately included.” Though 66% of women also agreed that they were adequately included, in-depth qualitative
research found high levels of discontent, among both women and men, regarding community participation, and identified a variety
of common and gender-specific obstacles. The analysis of results from multiple methods suggests ways forward.

The significance of supporting structures for enhanced participation of women in forest management. Siripurapu, K.,
Geores, M. (University of Maryland at College Park, USA; kanna@umd.edu; mgeores @umd.edu).

Unlike the state promoted Joint Forest Management Programme (JEM), the self-initiated Community-based Forest Management
(CBFM) of Odisha has provided women the much needed space, support, and flexibility, presenting them the opportunity to
participate more effectively in the decision making and forest management. Although many suggestions were incorporated into
the JEM guidelinesfor enhanced participation of women, through passing many resolutions, their implementation had been
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confined mostly paper due to absence of supporting structures which could create a conducive environment to enhance the
participation of women in the JFM programme. In contrast to the JFM the presence of supporting structures like forest federa-
tions, and exclusive women forums/federations in the self-initiated Community-based Community Forest Management of Odisha,
has not only provided the much needed space and support but also presented an opportunity for enhanced participation of women
in decision making and forest management.

Dryland forest tenure, political conflict and gender dynamics in the Sahelian zone. van Dijk, J. (Wageningen University,
Netherlands; han.vandijk@wur.nl).

Dryland forest tenure has received relatively little attention. However, dryland forests provide crucial products to sustain liveli-
hoods of pastoralists and agro-pastoralists in the Sahel. Most attention has been given to acces to pasture, wood and gums in
dryland areas. The gender dynamics of forest tenure have been largely neglected, since cattle, pasture and collection of gums has
been pre-dominantly the domain of men. Particularly in conflict situations such as in Mali, Chad and Darfur non-timber forest
products, fire wood and incense are crucial livelihood sources for women. However, during conflicts women are often denied
access under the threat of gender-based violence. This paper will focus on women’s use and rights to forest resources in the
Sahelian drylands and its dynamics in conflict zones. It will conclude that under these conditions more attention should be given
to safeguarding women'’s rights on forest resources.

A-27 International to local forest governance: taking stock of theories,
methodologies and findings

Organizers: Lukas Giessen (University of Goettingen, Germany), Bas Arts (Wageningen University,
Netherlands), Florian Kraxner (International Institute for Applied Systems Analysis, Austria) &
Constance McDermott (University of Oxford, UK)

Forest governance: a practice based approach. Arts, B. (Wageningen University, Netherlands, bas.arts@wur.nl).

‘Forest governance’ is a concept that has recently emerged from public administration and forestry sciences. It analyses the
public, private and mixed governing of a diverse set of issues, including deforestation, biodiversity loss and illegal logging. Its
main theoretical base consists of two mainstream policy models: rational choice and neo-institutionalism. However, since these
models rest upon problematic conceptualisations of ‘the social’, this paper proposes a practice-based approach, based on authors
such as Bourdieu, Giddens, Latour and Schatzki. In doing so, it goes beyond some of the old dualisms in social theory, such as
subject and object, nature and culture, and agency and structure. Three sensitising concepts — situated agency, logic of practice
and performativity — will be introduced to understand social practices related to forest governance. In addition, the paper
identifies a number of methodological guidelines for the practice-based approach. Finally, some cases of participatory forest
management will be introduced to show the relevance and application of this practice based approach.

Local forest governance assessed through Social Network Analysis: comparison of three case studies in Italy, Bosnia
Herzegovina and Montenegro. Da Re, R., Secco, L. (University of Padova, Italy; riccardo.dare @unipd.it, laura.secco@unipd.it),
Pisani, E. (University of Padova, Italy; elena.pisani@unipd.it), Avdibegovic, M., Hasanovic, A. (University of Sarajevo, Bosnia
and Herzegovina; mavdibegovic @ gmail.com; adnana.hasanovic @foper.net), Ingold, K. (University of Bern, Switzerland;
karin.ingold @ipw.unibe.ch).

In natural resources governance, there is a growing awareness on the importance of being able to manage multidimensional
networks which involve a multitude of actors representing different levels (from local to international; vertical integration) and
various (public and private) sectors (horizontal integration). The organizations which play key roles in local development based on
forest resources need to involve actors of civil society in decision-making processes, and to form new networks of collaboration
and information exchange. At local level, governance assessment systems seldom consider the analysis of networks as an
instrument to better address policy making, and Social Network Analysis (SNA) is prominently used in descriptive studies. In our
work, SNA tool has been applied in three case studies (protected forest areas, in Italy, Montenegro and Bosnia-Herzegovina).
Indices, including network density and cliques analysis, typical of SNA, have been calculated as proxy indicators for evaluating
key aspects of governance capacity (e.g. level of efficiency and participation). The snowball technique was applied to identify
stakeholders, data were collected through face-to-face interviews in 2012 and 2013, and networks were graphically represented.
Results show that SNA is important to assess the role of main actors and to evaluate the policy process in local forest
governance.

The evolving role of secondary-level institutions and their continued legitimacy: community and producer
associations under FLEGT and REDD+ in Ghana and Mexico. Hajjar, R. (University of British Columbia, Canada;
reem.hajjar @ gmail.com).

The role of forest associations (secondary-level institutions that support and represent groups of forest producers and communi-
ties) continually evolves to meet new demands from their constituents. Diversification into new activities brings with it new
governance issues, interests, organizational logics and capacity needs. The sustained viability of an association is determined
largely by whether it can achieve legitimacy to operate in new spheres, judged by how people perceive its legitimacy and its abili-
ties in potential new roles. This study looked at the evolving role of forest associations as they become part of national REDD+
and FLEGT architectures, as well as the continued legitimacy associated with this role. Using an empirical approach, interviews
were held with various forest stakeholders in Ghana and Mexico to determine the sources of legitimacy from which associations
draw upon, differentiating between process and outcome-based legitimacy. Field work will be completed by December 2013. This
study offers guidance on appropriate architectures that adequately represent and include local forest users in these national and
global mechanisms, contributes to a better understanding of multiple interacting authority structures in an evolving multi-level
governance system, and adds to the body of knowledge describing institutional strategies for gaining and maintaining legitimacy.
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Constructing a materialist conception of discursive institutionalism to examine institutional change in forest policy: the
case of the assisted migration of species in Canada. Klenk, N. (University of Toronto, Canada; nicole.klenk@utoronto.ca),
Larson, B. (University of Waterloo, USA; blarson@uwaterloo.ca).

The proposal to move species beyond their historic range (“assisted migration”) challenges some of the conservation norms
guiding sustainable forest management in North America. Despite perceived risks, the province of British Columbia, Canada has
developed an assisted range expansion policy enabling the movement of western larch over 1000 km north of its current range
(where provenance tests suggest it will survive). Our paper draws on 52 semi-structured interviews with government researchers
and policy developers and implementers to explore institutional change in the guiding norms and practices of sustainable forest
management in British Columbia and, more broadly, Canada. Through the lens of Vivien Schmidt’s theory of discursive institu-
tionalism, our analysis suggests that the policy development process reflects significant institutional change that layers new
understandings of genetic conservation in forestry onto long-standing economic interests. That said, policy developers downplayed
the novelty of this policy to obtain a social license to move western larch beyond its range despite anticipated objections from
conservationists. We also observed a slower pace of policy development on assisted migration of species elsewhere in Canada due
to several contextual factors that limited the impetus to gain a social license for the use of assisted migration. We discuss the
implications of discordant policy discourses for forest governance.

Russian forest policy development: new experience based on stakeholders’ involvement approach. Kulikova, E. (European
Forest Institute, Finland; elena.kulikova@efi.int), Shmatkov, N. (WWF Russia, Russian Federation; nshmatkov@wwf.ru).

Until recently, Russia, which holds 20% of the World’s forest cover, did not have its forest policy document formulated as a
“negotiated agreement among government and other stakeholders on a shared vision on forests (and trees) and their use” (FAO,
2010). Based on a joint WWEF-Federal Forestry Agency (FFA) initiative, the Public Ecological Council under FFA approved in
November 2100 the start of the Russian Forest Policy development through a participatory process together with interested
authorities, academia, NGOs and the forest private sector. By surveys and comparative analysis, WWF Russia investigated several
countries’ forest policies (Finland, Canada, Sweden) as well as used methodological materials from the FAO Guidelines for
developing effective forest policy as examples and ideas to be followed. We made available for the public. Special working group
representing stakeholders was established. As a result, the process can be considered as transparent, majority of issues important
for various interested groups are included into the policy text which is officially approved by the Government. The Forest Policy
is planned to be a ‘constitution’ of the Russian forest sector, forest legislation and programs for the sector’s development should
be in compliance with it.

Stakeholder opinions on bioenergy in Norway: conflicting perceptions of challenges and opportunities. Lindstad, B.
(Norwegian University of Life Sciences, Norway, berit.lindstad @umb.no).

Bioenergy is high on the political agenda in Norway and other European countries, and debates are on-going as to the environ-
mental effects of increased use of forest biomass for energy. As part of a European project, we conducted exploratory interviews
among Norwegian stakeholders to collect opinions on forest management, forest functions and policy frameworks related to the
political objectives of increasing use of bioenergy. In this paper we report and discuss variation in perceptions across fourteen
organisations on the challenges for biodiversity and potential loss of carbon from intensified use of bioenergy, as contrasted to
other stakeholders focusing on opportunities in mitigating climate change. Based on framing theory, we discuss how stakeholders
apply different frames in descriptions of the current situation and for making sense of the organisations’ standpoints. We show
how the apparent (dis)agreement on the attraction of wood as a renewable energy source is reflected in the noticeable
(dis)agreement on the forest situation.

The assessment of the Forest Ecological Compensation System in the southern China. Long, H., Tu, C., Liu, J. (Renmin
University of China, China; longhx1986@ 163.com; 411933630@gq.com; liujinlong_jl@ hotmail.com).

With the purpose of extending the protection to forest resource, the Forest Ecological Compensation System was initiated in
China in 2001. This paper explores the governance and performance of this system. We carried out a survey of local forestry
officials, village cadres, villagers, and state-owned forest farm workers from three countries in southern China, through which the
stakeholder perceptions of Forest Ecological Compensation System governance quality, institutional legitimacy, and ecological and
social impact were evaluated. It was found that the villagers have had far less opportunities for participation than the local
officials and villager cadres in the decision-making process of the scope of ecological forest and the amount of compensation,
especially in collective forest lands managed by the community. The villagers who managed forest lands expressed higher
dissatisfaction in the system and expect to raise the amount of their compensation. Issues related to transparency and equality of
the system were highlighted by all stakeholders as the fund is delivered by bank card of household. The system has made a
contribution to the ecological improvement, but neglect social and economic benefits for local farmers. We draw conclusions that
the forest ecological compensation system should improve its standard to subside the households’ financial loses and extend
public participation in decision making processes.

Participatory forest governance in Ibero-America: social and political impacts of the Model Forests approach. Lorenzo
Lemire, J., Carrera, F., De Camino, R., Villalobos, R. (CATIE, Costa Rica; josique@catie.ac.cr; fcarrera@catie.ac.cr;
rcamino @catie.ac.cr; rvillalo@catie.ac.cr).

A Model Forest is a landscape-level approach focused on people working together voluntarily in partnership towards a common
vision of the human sustainable development of a large territory in which forest ecosystems play an important role. In the Ibero-
American region, there are currently 29 Model Forests in 15 countries, which means that the approach is having a potential
impact on the management of over 30 million hectares and on more than 6 million people. The emphasis is usually placed on
environmental and economic benefits, whereas this research examines the main social and political impacts which emerge from
the analysis of the reports submitted by the Model Forests to the regional network secretariat during the last decade and the data
collected through interviewss and monitoring activities. The study indicates that Model Forests constitute effective platforms for
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the application of international agreements, public policies and State programs at the local level, and that they are able to
influence decision-makers through advocacy. The paper reviews the success stories of several Model Forests in this regard.
Finally, even though the Model Forests process is still at its early stages, the study shows how it can drive long-term
sustainability and social change in the communities.

Forest footprints and the implications for equity in forest governance. McDermott, C. (University of Oxford, United Kingdom;
constance.mcdermott@ouce.ox.ac.uk).

This talk reviews demand-side research on forest footprints and assesses the implications for social equity in forest governance.

It defines footprints research as the examination of the linkage between the consumption of particular commodities in one part of
the world and impacts on people and resources (including forests) worldwide. This includes the field of “life cycle assessment”
(LCA) that measures environmental and social impacts across entire global value chains. We argue this demand-side perspective
can provide a new and contrasting lens for evaluating local to global performance that is at odds with current supply-side focused
governance strategies. For example, a holistic consideration of global footprints might shed critical light on trade-based strategies
aimed at “ratcheting up” environmental performance that create barriers for local producers and reinforce global inequalities.

On the other hand, a narrow, single product perspective on footprints could reinforce these inequalities by prioritizing production
efficiency over resource distribution. We therefore argue for the importance of diversity in footprints research as a means to fully
probe the link between social equity and forest governance.

Examining equity in forest governance: implications for REDD+ and other payments for ecosystem services schemes.
McDermott, M. (Rutgers University, USA; mmcdermott@AESOP Rutgers.edu), Schreckenberg, K. (University of Southampton,
United Kingdom; k.schreckenberg@soton.ac.uk), Mahanty, S. (Australian National University, Australia;
sango.mahanty @ anu.edu.au).

This paper draws on political philosophy (theories of justice) to develop a multi-dimensional framework for analysing equity in
forest governance in general, and in the context of payments for ecosystem services schemes, such as REDD+, in particular. By
specifying the interrelated components of equity at local to global scales, the framework guides the assessment of how equity at
the local level is affected by shifts in national and international policies and political-economic context. Our framework identifies
three dimensions forming the content of equity. The first, distributive equity, addresses the distribution of benefits and costs. The
second, procedural equity, refers to decision-making. These are linked by the third dimension, contextual equity, which incorpo-
rates the pre-existing conditions that limit or facilitate access to decision-making procedures, resources and, thereby, benefits. The
framework then asks how these dimensions are shaped by three framing parameters: the target group and scale, the goals (if any)
with respect to equity, and, crucially, how and by whom the decisions about the content, target and aims of equity are taken.
Through the examination of four case studies in Bolivia, Uganda, Cambodia and India, we highlight features of forest governance
that can either reproduce inequity or help to overcome it.

Institutional work: community-based organizations as change agents in public lands governance in the American West.
Moseley, C., Abrams, J., Davis, E. (University of Oregon, USA; cmoseley@uoregon.edu; jabrams@uoregon.edu;
ejdavis@uoregon.edu).

During the twentieth century, the combined power of the state and private capital provided much of the normative direction and
cultural identity for rural communities in the American West. However, what is most apparent today is not the stability of these
traditional institutional forms but rather their retreat, dissolution, and transformation. New actors have entered this political
landscape, introducing novel natural resource governance models. One example is the rise of community-based organizations
(CBOs)—nonprofit organizations oriented towards rural communities that were or continue to be dependent on government-owned
forests. We investigate the potential for CBOs to influence the political institutions of forest governance. We see CBOs as both
deeply embedded in decayed social and political institutions and engaged with diverse new networks that seek to change these
old institutions. These organizations perform “institutional work™ within a highly constrained environment that is nevertheless
susceptible to change due to the weakening of the Forest Service and timber industry. Their work centers on filling institutional
voids that state and corporate actors formerly occupied. They are opportunistic and nimble, are able to take state, private, and
civil society roles to fill these voids, and act as the state when needed to advance their visions.

Forest relevant actions to the three Rio Conventions. Obersteiner, M., Kraxner, F. (International Institute for Applied Systems
Analysis (IIASA), Austria; oberstei@iiasa.ac.at; kraxner @iiasa.ac.at).

This paper provides an analysis of forest relevant actions to the three Rio Conventions and the formulation of the post-2015
Millenium Development Goals. Specifically, scenario results from data-rich analytical tools conducting policy impact assessments
are presented to: a) map the forest related relationships between the UNCBD, UNFCCC, and UNCCD; b) identify the synergies
and trade-offs of forest management strategies in reaching the Aichi, post-Kyoto and zero net-degradation targets; c) assess the
costs and benefits of forest policies that support these targets; d) provide input to the formulation of a consistent set of new
environmental targets touching on forests for the post-1015 MDG process; and, e) support science-based policy implementation
of forest related issues at the global and national level.

Posters

Alternative pathways to sustainability — a framework for comparative forest policy analysis. Beland Lindahl, K.

(Lulea University of Technology, Sweden; karin.beland.lindahl@ltu.se), Sandstrom, C. (Umed University, Sweden;
camilla.sandstrom@pol.umu.se).

Global change is affecting the conditions for future forest governance and management in all forest producing nations. Changing
institutional frameworks in combination with increased demand for a broader range of materials and services pose new challenges
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to existing forest governance models and their mechanisms for balancing competing interests. However, different countries seem
to respond in different ways, some being better equipped than other. In this paper we develop an analytical framework to compare
the potentials of different national forest governance models to respond to current sustainability challenges. We draw on the
STEPS Pathways approach to explore how sustainability is conceptualized and how governance systems are organized to manage
synergies and tradeoffs. Pathways to sustainability are understood as alternative trajectories for knowledge, interventions and
change which prioritize different goals and values. The resulting framework is operationalized by using the Swedish forest
governance model as an example. We discuss how the framework can be used to identify strengths and weaknesses of different
models, and what the approach has to add to existing comparative frameworks which focus more on ‘macro-level” policy
objectives than methods for trade-offs. A purposive comparison of existing forest governance models may enhance learning and
policy exchange.

International influences on national forest policy: analyzing stakeholder coalitions and their argumentation in the revision
of Finnish Forest Act. Harrinkari, T., Katila, P. (Finnish Forest Research Institute, Finland; teemu.harrinkari@metla.fi;
pia.katila@metla.fi), Karppinen, H. (University of Helsinki, Finland; hkarppin@mappi.helsinki.fi).

This study focuses on the influences of global and European Union forest and environmental policies on the national level forest
policy by analyzing the revision of the Finnish Forest Act. The objectives of this study are 1) to identify and describe the
different coalitions taking part in the revision process and 2) to analyze how the international influences were reflected in the
different coalitions’ positions and argumentation and finally 3) to assess how these effects are visible in the revised Forest Act.
For the purposes of the study the Advocacy Coalition Framework was combined with the four-pathways framework presented by
Bernstein and Cashore, which suggest that international influences can diffuse to national level through four possible pathways:
1) international rules, 2) international norms and discourse, 3) markets, and 4) direct access to domestic policy-making processes.
The data is twofold; written documents on the forest law revision process and interviews of persons that were involved in the
process. This presentation combines the results of these two analyses and identifies advocacy coalitions and the diffusion paths of
international influences on the revision of the Finnish Forest Act.

Forest governance: a study on perception of actors involved in forest management in the State of Parana (Brazil).
Hoeflich, V., Galiciolli, R., Dos Santos, A. (Federal University of Parand, Brazil; vitor.ufpr@ gmail.com; rene@galicioli.com.br;
ajsantos.ufpr @ gmail.com).

The sustainable management of forest resources is recognized internationally as important for balancing the interests of produc-
tion, conservation and protection. The objective of the study was to analyze the perception of the social actors related to the
dimentions of forest governance. The methodological framework for assessing and monitoring forest governance associated with
its principles and pillars was applied. The main perceptions of social actors involved indicated that: forest legislation is complex
and is difficult to apply; there was no consensus on the effectiveness of the procedures adopted on forest management; forest
legislation is neither transparent nor flexible in its operation; legal instruments are needed nationwide to execute actions at the
state and local forest level; the penalties applied to forest planning issues do not meet the main goal which is to regulate the
responsible use of forest resources; forest legislation does not identify a transparent framework for the implementation of forest
policy instruments and does not present information that allow either autonomy or an effective monitoring of performance
evaluation of their management bodies; there is not a clear definition of the responsibility of the forest management agencies
and the priority of the forest issue is not clear.

Brazilian forest governance: trends, obstacles, and a proposal to be implemented. Hoeflich, V., Heimann, J. (Federal
University of Parand, Brazil; vitor.ufpr@ gmail.com; jaquelineheimann@yahoo.com.br), Peters, E. (Ministério Piblico do Parand,
Brazil; edsonlpeters@gmail.com), de Souza, M. (Brazil; maraambiental @ hotmail.com).

The management of forest resources has economic and environmental importance, but requires a balance between economic and
conservation interests. The paper analyzes the autonomy of state-members to improve forest governance and decentralized actions.
The study is based on the principles of forest policy and governance. The principal results and recommendations are as follows:
the decentralization of forest management started with the Law of Public Forest Management, which transferred jurisdiction to
the state environmental agencies; the edition of the Environmental Code in Santa Catarina and the decentralization of its forest
management; the proposal of a decentralized forest management agency, suggesting the creation of a Brazilian Ministry of
Forests. As conclusion, was stated that the process of decentralization is necessary, giving to the state-units autonomy to conduct
their own forest policies. According the governance pillars and principles proposed by international agencies, the Brazilian forest
governance must take into account a continuous analysis of the Forest Code; an increasing participation and capacity for action of
all stakeholders related to the sector and to make more efficient the enforcement of forest laws. It is suggested to implement
procedures performed in countries with significant forest importance, such as Finland, Germany and the United States.

Complexity of forest tenure issues and China’s collective forest tenure reform. Liu, J., Long, H. (Renmin University of China,
China; liujinlong @ruc.edu.cn; longhx1986 @ 163.com).

Since the 1980s, decentralization has become a major feature of forest governance around the world, and China is a unique
country in this respect. Two case studies have shown the high complexity of forest tenure issues, which involve power structures,
customary regulation, cultural heritage, and conflicts of interests within and between communities in the era of globalization and
marketization. Bundles of rights can be arranged differently with different forest categories and different kinds of production of
one piece of forest. Power arrangements of forest use and ownership on the ground are arenas of conflict and struggle. There is
no easy way to determine which kind of tenure is best. A great gap exists between the policy needs of local peoples and policy
interventions by the government. Rights to forests cannot just be granted to the farmers. It is concluded that the success of forest
tenure reform requires: social mobilization and capacity building; intensive piloting to clarify the mission, strategy, principles
and processes of the reform; development of a holistic and integrated reform agenda; and wide stakeholder engagement and
Cross-sector cooperation.
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Examining the impact of governance on the effectiveness of forest protected areas: a systematic review of the evidence.
Macura, B. (University of Padova; biljana.macura@studenti.unipd.it), Pullin, A. (Bangor University, United Kingdom;
a.s.pullin@bangor.ac.uk), Secco, L. (Universty of Padova, Italy; laura.secco@unipd.it).

Current governance modes of forest protected areas are multilevel and complex, with a variety of actors, different levels of power
sharing, various formal and informal rules and vested interests. However, there is no synthesis of information on how different
local governance modes and day-to-day decision-making processes may influence forest protected area effectiveness in terms of
producing desired conservation outcomes. Given the rapid growth of the conservation and natural resource governance literature,
there is potential value in synthesis of the existing information across-cases. Systematic review is a methodology developed to
synthesise, appraise and communicate large amount of information, in a systematic, transparent and repeatable way. Here we
present results of a systematic review conducted following Collaboration for Environmental Evidence Guidelines, synthesising the
available qualitative and quantitative evidence from a large number and variety of literature sources, both peer reviewed and grey
literature, to assess relative effectiveness of different forest proteced area governance modes with respect to multiple social and
ecological outcomes.The results call attention to the research gaps in the field of natural resource and conservation governance,
provide input for future policy formulation and synthesise information to facilitate grounding of managers’ decisions on available
scientific evidence.

Forest policy re-mix: is history bound to repeat itself in the selection and implementation of forest policies and
instruments across Latin America? McGinley, K. (U.S. Forest Service, United States; kmcginley @fs.fed.us).

Many Latin American countries are experimenting with new environmental policy instruments and designs that harness the
strengths of markets, networks, information and other resources and actors to encourage better forest management. Yet, through-
out the region, as elsewhere around the world, public policy design and development patterns have deep roots that shape current
decision making practices and oftentimes result in entrenched pathways to instrument selection and implementation. These
governance pathways or modes are particularly significant to the prospects of selecting and implementing new instruments or
designs. This presentation reviews the policy frameworks for promoting sustainable forest management in several countries in
Latin America using a policy classification framework that not only examines the types of policy instruments selected by policy
makers but also the major, more enduring modes of governance that may significantly influence policy and instrument selection
and implementation. The analysis permits a better understanding of historically-driven governance and instrument preferences and
pathways across Latin America, which is crucial for identifying instrument additions or policy (re)designs that are compatible
with existing modes of governance, and for identifying windows of opportunity for measurable and effective policy changes.

The Atlantida platform: a civil society effort promoting good governance in the Honduran forestry sector. Molina, M.,
Cruz, M. (Fundacion MaderaVerde, Honduras; ymolina@maderaverde.org.hn; mcruz@maderaverde.org.hn).

In January 2013 Honduras and the European Union began negotiating a Voluntary Partnership Agreement (VPA) within the Forest
Law Enforcement Governance and Trade (EU FLEGT) Action Plan. Several nongovernmental organizations and small forestry
producers in the country have started to organize their own civil-society “platforms” to understand the VPA process and contrib-
ute more effectively to the overall improvement of forest governance in Honduras. The Atldntida Platform on the North Coast
launched an investigation in more than 22 forest-dependent communities into the main concerns and expectations related to the
VPA. Although the Government of Honduras had officially acknowledged the importance of stakeholder involvement, no real
participative process had been developed until now, when a position document that emerged from this investigation was included
in the agenda of the second round of negotiations between the Government of Honduras and the EU, held in Brussels in October
2013. This paper makes the case that practical, collaborative steps to strengthen civil society participation in forestry issues would
contribute to a more inclusive and productive consultative process, increasing the likelihood that the VPA negotiations will
become an effective tool for promoting forest governance in the Honduran forestry sector.

The analysis of forest governance and social capital: theoretical and methodological links, gaps and overlaps. Pisani, E.,
Secco, L., Da Re, R., Masiero, M., Gatto, P., Pettenella, D. (University of Padova, Italy; elena.pisani@unipd.it); laura.secco@
unipd.it; riccardo.dare @unipd.it; mauro.masiero @unipd.it; paola.gatto@unipd.it; davide.pettenella@unipd.it), Gorriz, E.
(European Forest Institute -EFIMED, Spain; elena.gorriz@ctfc.es).

Since the 1990, governance and social capital have increasingly attracted the attention of theorists and applied researchers in
relation to environmental resources management. They are often considered key-factors for rural development at local level.

In forestry, the two concepts have been explored mainly in relation to community forests and participatory approaches. Forest
governance and social capital are clearly interconnected and their respective realms of analysis are partially overlapping and
linking, while some significant gaps exist. On the basis of a literature review and a comparison among empirical evidences from
case studies in Europe and other regional contexts, theoretical and conceptual links, gaps and overlaps between the two themes
are identified and discussed in order to understand whether, to which extent and under which conditions changes in social capital
might induce variations into forest governance arrangements and their performances (and vice-versa). A methodological proposal
for identifying and measuring forest governance-social capital reciprocal effects is presented. The proposed methodology is a
combination of Social Network Analysis and governance assessment indicators. Results attest there is a bidirectional relationship
(not always positive) between forest governance capacity and quality of social capital in local forestry networks.

State of the principles of good forest governance in Paraguay. Quevedo Fernandez, M. (Universidad Nacional de Asuncion —
Facultad de Ciencias Agrarias, Paraguay; lauragbp @ gmail.com), Folmann, W., Hoeflich, V., Berger, R. (Federal University of
Parand, Brazil; willfomal @yahoo.com.br; vitor.ufpr@ gmail.com; berger.ufpr@ gmail.com).

Forest governance is considered to be good if it is characterized by the participation of stakeholders, transparency in decision
making, responsibility for the decisions, an effective and efficient management of resources and a just distribution of resources
and benefits. With the aim better understanding the current state of principles of good forest governance in Paraguay, a study was
carried out using a questionnaire designed with the SERVQUAL method. Each question was evaluated on a scale from 1 to 9 and
N, with 1 referring to the worst possible level and 9 to the best possible level, and N indicating that no information could be
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given. The questionnaire was distributed to 46 key stakeholders. The data analysis was carried out by means of calculating the
arithmetic mean of the responses. As a main result of the work it could be observed that key stakeholders evaluated efficacy with
an arithmetic mean of 3.83, efficiency with 4.31, justice with 3.81, participation with 4.12, responsibility with 3.96 and, finally,
transparency with 3,74. There was a difference of 42% between transparency and efficiency, which received the lowest and
highest scores, respectively.

Trans-Atlantic governance of sustainable solid wood bioenergy supply chains. Smith, C., Murray, J. (University of Toronto,
Canada; tat.smith@utoronto.ca; jessica.murray@mail.utoronto.ca), Thiffault, E. (Natural Resources Canada, Canada;
Evelyne.Thiffault @ RNCan-NRCan.gc.ca), Kittler, B. (Pinchot Institute for Conservation, USA; bkittler @pinchot.org), Fritsche, U.
(International Institute for Sustainability Analysis and Strategy, Germany; uf@iinas.org), Junginger, M. (Utrecht University,
Netherlands; h.m.junginger@uu.nl), Berndes, G. (Chalmers University of Technology, Sweden; goran.berndes@ chalmers.se),
Stupak, 1. (University of Copenhagen, Denmark; ism@ign.ku.dk).

Governance of trans-Atlantic trade in wood pellets to satisty European demand for sustainable bioenergy has been evaluated to
identify if potential barriers to export trade from North America to Europe might arise as a result of conflicts among multiple
levels of governance mechanisms that include state and provincial forest management regulations, voluntary certification schemes
and EU Renewable Energy Directive (RED) proposed binding sustainability criteria. Analysis of Canadian forest governance
schemes indicated the intent of most proposed RED criteria is met by Canadian management systems despite conflicts of
terminology, as in the case of the proposed RED ‘primary forest’ criterion. The proposed RED greenhouse gas balance criterion
is not met in Canada, but may be in the future through development of government-administered or voluntary systems.
Trans-Atlantic dialogue is needed to resolve conflicts in policies. Opportunities exist to engage actors in North America and
Europe involved with policy formulation, development and deployment of bioenergy supply chains from forests to European
consumers. Research must remain focused on sustainable forest management so that policy is science-informed and critical gaps
in knowledge regarding sustainability criteria of forest bioenergy supply chains are filled.

Challenges to multi-level sustainability governance of forest bioenergy and impacts for production and trade — global
stakeholder views and experiences. Stupak, 1. (University of Copenhagen, Denmark, Denmark; ism@ign.ku.dk), Joudrey, J.,
Smith, C.; tat.smith@utoronto.ca), Pelkmans, L. (VITO, Belgium; luc.pelkmans@vito.be), Goh, C. (Utrecht University,
Netherlands; c.s.goh@uu.nl), Chum, H. (National Renewable Energy Laboratory, USA; helena.chum@nrel.gov), Englund, O.
(Chalmers University of Technology, Sweden; oskar.englund@ chalmers.se), Junginger, M. (Utrecht University, Netherlands,
h.m.junginger@uu.nl), Cowie, A. (University of New England, Australia; annette.cowie @une.edu.au).

In many regions of the world, different governance mechanisms have recently emerged to ensure biomass and bioenergy
sustainability. A myriad of related public and private regulations have existed for decades, including international agreements,
jurisdictional legislation, certification schemes and mandatory or voluntary best practice guidelines for local levels. We conducted
a global survey among stakeholders along the whole bioenergy supply chain to examine their views and experiences on chal-
lenges related to 1) the multi-leveled governance to which they are subjected, 2) the impacts on their production and trade, 3) the
most urgent needs to improve or adapt certification schemes. The survey revealed significant support in the forestry sector for
adopting mandatory regulation to ensure sustainability, with private certification as an acceptable means for demonstrating compli-
ance. A significant minority was skeptical about additional sustainability requirements for the sector. The forestry sector was more
confident than the energy sector that the certification schemes which they already apply are effective, but still saw opportunities
for developments. Most respondents had so far experienced no changes or positive changes to their bioenergy-related production
or trade after the introduction of new sustainability governance. We discuss our findings within the context of a globalized
economy and suggest new research.

One methodology, two realities: partnering with indigenous peoples in the Peruvian Amazon. Vasquez Fernandez, A., Kozak,
R., Innes, J. (University of British Columbia, Canada; ecomundo.andrea@ gmail.com; rob.kozak@ubc.ca; john.innes@ubc.ca).

In April 2013, the Peruvian ombudsman’s office registered 154 socio-environmental conflicts related to extractive activities.

The recently adopted Peruvian law (29785) concerning the indigenous people’s rights to prior consultation explicitly states that,
“indigenous peoples will participate in the processes of consultation through their associations that represent them,” and, “the
process of dialogue will be between the state’s representatives and the indigenous peoples’ representatives”. But, questions
remain. Most notably, how will this ‘process of dialogue’ be held between two different (western vs. indigenous) worldviews,
value systems, and languages? Through a partnership with six indigenous communities from the Peruvian Amazon and the
associations that represent them, researchers (including three indigenous cultural advisers) conducted in-depth interviews with the
Asheninka and Yine-Yami people and developed an innovative methodology for the collective construction of data that is
culturally sensitive and consistent with their realities. Based on these experiences, seven key principles were noted that are
essential to the process of interaction with indigenous peoples and for providing a trusting and respectful environment in which
community members can express their views and effectively participate in decisions affecting their futures. This methodology can
be adapted for working with other indigenous groups in the Peruvian Amazon.

A-28 Ineffective international forest policy? The role of forest information,
international law and politics

Organizers: Lukas Giessen (University of Goettingen, Germany), Georg Winkel (University of
Freiburg, Germany), Christoph Kleinn & Peter-Tobias Stoll (University of Goettingen, Germany)

Millions of trees and multiplicities of meaning: on the framing of ‘forests’ in international policy discourse(s). Cettie, S.,
Winkel, G. (University of Freiburg, Germany; scott.cettie @ ifp.uni-freiburg.de; georg.winkel @ifp.uni-freiburg.de).
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International forest policy is exceedingly complex in terms of both the natural and social sciences. Despite certain degree of
consensus with regards to the problem definition (including, for example, deforestation, loss of biodiversity and livelihoods),
international policymakers are able to find little common ground in terms of how to concretely address these problems in an
integrated manner. In an effort to reduce the complexity inherent to forest policy processes, we aim to develop an understanding
of ‘discursive fragmentation’ in the international forest policy sector and theorize its possible implications for future policy
processes. To this end, we performed a comparative analysis of global forest policy discourses and their interrelations at the
intertextual, intersubjective and interdiscursive levels. This analysis is operationalized by, first, identifying five primary discourses
operating in the International Forest Regime Complex (Civic Environmentalism, Ecological Modernization, Sustainable Develop-
ment, Industrialism, and ‘Limits to Growth’). Using this typology, the ‘framing of forests’ as an issue area is critically examined
under each of the 5 discourses identified. The primary analysis will be performed using Foucault’s ‘archaeological method’ and
will be buffered by theoretical insights from semiotic ecology as well as empirical insights drawn from interviews with numerous
international forest policy experts.

Building the analytical toolkit in international forest policy: social psychology and the Value-Belief-Norm Theory. Edwards,
P., Kleinschmit, D. (Swedish University of Agricultural Sciences, Sweden; peter.edwards@slu.se; daniela.kleinschmit@slu.se).

In political science, the focus of analysis is on the state of other organisations as actors that often have specific interests and
positions attributed to them. The state or organisation’s interests or positions are also influenced by the people representing them.
From a long series of observations and interviews from the legally binding agreement on forests in Europe process, we find that
in a number of cases, the individual interests of the representatives’ influence the way the state or organisation presents its
position. We argue that a pure political science or international relations perspective may not be sufficient to fully evaluate

actor interests and potential conflicts: The introduction of social psychologists and the application of ‘new’ theories such as the
Value-Belief-Norm Theory are necessary to fully understand the dynamics of state/organization and individual actor behaviour in
international forest negotiations. This social-psychological aspect becomes increasingly interesting and important due to the
‘small’ nature of international forest policy with a core group of individuals, where some may be looking to increase their
influence in tandem with the rising profile of international forest policy.

Horizontal and vertical fragmentation of the international forest regime: (in)effective for whom? Giessen, L. (University of
Goettingen, Germany; lgiesse @uni-goettingen.de).

International forest policy consists of a number of forest-related elements of an international forest regime. This regime is
fragmented in two ways. Horizontally, there exist a number of international regimes from various policy sectors competing for
regulating forests globally. Vertically, global and regional regimes also exist for influencing the world’s forests. This paper aims to
analyze both aspects of such fragmented international forest policy and asks for whom such existing arrangements are ineffective
and who potentially benefits from it. It illustrates findings from a joint research project on the international forest regime.

The paper concludes that the broader interest coalition of forest utilization still benefit from the fragmented character.

Continued evolution of Australian forest-climate change policies. Harper, R. (Murdoch University, Australia;
r.harper@murdoch.edu.au), (CO2 Australia, Australia; chris.mitchell@co2australia.com.au).

Forests have continued to play a major role in Australia’s national climate change mitigation responses. Accounting for reduced
rates of deforestation and increased afforestation/reforestation allowed Australia to meet its first commitment period (2008-2012)
target in the Kyoto Protocol (KP) despite significant emissions growth in the economy. Major developments since the last World
Congress have included: (1) Legislation to manage carbon in the economy and to allow access of carbon credits from reforesta-
tion and forest management (Carbon Farming Initiative, CFI). A new (2013) national government has pledged to rescind the
carbon legislation, but retain aspects of the CFI; (2) A likely acceleration of deforestation in some Australian states, including
both natural forests and short-rotation pulpwood plantations; (3) Inclusion of forest management in Australia’s reports to the
second round of the KP; (4) Exclusion of natural forest residues from the national renewable energy scheme; and (5) The
termination of the sub-national Greenhouse Gas Abatement Scheme. Despite approaches to forest carbon mitigation having been
broadly similar between political parties in the past, distinct changes in approaches are becoming apparent. This is a continually
evolving area and this paper will describe recent developments, the impact of these policies on climate change mitigation and key
considerations for other jurisdictions.

National forest monitoring programs as data providers to forest related policy processes. Kleinn, C., Fehmann, L.
(University of Goettingen, Germany; ckleinn@ gwdg.de; lfehrma @ gwdg.de), Morales, D. (FAO, Italy; david.morales@fao.org),
Niebuhr, A. (University of Goettingen, Germany, almut.jenke @ forst.uni-goettingen.de).

It is generally accepted that decisions can be taken best good information on the subject at stake is available, leading to what is
called “informed decisions” and that better information leads to better decisions. However, this particular link has not yet been
scientifically evidenced and among the major goals of large area forest monitoring is usually to generate maximize precision. In
the long history of national forest inventories (NFI), remarkable advances have been achieved regarding monitoring techniques,
including measurement devices, estimation algorithms, remote sensing integration and spatial explicitness and models and data
management. Since long, NFIs have a multi-purpose character and are referenced in many policy contexts. However, it appears
that the technical optimization of forest inventory projects towards improved information, and the utilization of such information
in decision processes are largely unconnected. There appears to be a science-policy divide of which it is not entirely clear how
deep and wide it is. Here, we analyze the link between NFIs and national / international policy processes and point to the FAO
initiative to develop voluntary guidelines for national forest monitoring. These guidelines may help supporting NFI planning, for
experts both with technical and policy background.

Impact analysis of China’s forestry economic policy from the consensus reached in forest-related climate conferences.

Liang, Y., Cao, Y., Wang, Y., Zhu, H. (Northeast Forest University, China; 3262526 @qq.com; cyklk@ 163.com; cydklk@ 163.com;
1512678643 @qq.com).
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Due to global climate change, forests and forestry have gained peoples’ great attention. Climate change conferences and the
results of their negotiations had great impact on the Chinese timber trade. This research reviews and analyzes the courses of these
major international climate change conferences. We take an intensive look into the spirit and common views expressed during
these conferences, and analyze the structure of several major timber trading countries. The following conclusions were reached
throught the research: (1) the consensus decisions made through the climate change conferences have had a significant impact

on China’s forestry policy, promoting several essential ecological projects in China both on the macro and theoretical level;

(2) research and theory on forest carbon sequestration have been enhanced; (3) these conferences have resulted in increased
forestation and forest management activities, and improvement in the implementation of logging bans.

International forest policy: Who is to define the objectives and the evaluation criteria? Lindstad, B. (Norwegian University
of Life Sciences, Norway; berit.lindstad @umb.no).

Global forest processes have a reputation for not being very effective. This paper intends to discuss how effects and effectiveness
of forest policy processes depends on how the objectives are defined, and what criteria are used for evaluating the effectiveness.
With increasing numbers of policy processes — focusing on various forest related challenges and opportunities, the number of
objectives — and the possible conflicts between them — is increasing. In this situation, effectiveness can vary from low to high —
depending on analytical choices and assessed for various objectives. Evaluations focusing on biodiversity versus climate change,
or wood production versus recreation will give different results. This requires effectiveness studies to be stating objectives and
evaluation criteria clearly. It may be more important who is defining the objectives and deciding on the evaluation criteria — than
what are actual effects.

International forest issues, FLEGT and potential directions. Liu, J., Long, H. (Renmin University of China, China;
liujinlong_jl@hotmail.com; longhx1986@ 163.com), Li, X. (Shanghai Ocean University, China; Xinli@shou.edu.cn).

International forest issues refer to the decline of quantity and quality of forests, its environmental, economical and social
development consequences, and internationalized, politicized and complex processes of these issues. International forest issues
have been about more than forests and forestry, and have included political and development issues with involvement of politics.
The paper analyzes the differentiation among themes of national sovereignty, financial mechanism and environmental-sound
technology transfer between the developing countries and developed countries. It also evaluates the driving factors, including
GDP, richness of forest resource of nations, domestic environmental movements especially in developed countries, that lead to
different positions on international forest issues. Dialogue among various interests group, including in Africa, the Amazon region,
and small island nations, has not yet lead to common understanding and compromise on the elements of international forest
issues. Forest Law Enforcement, Governance and Trade (FLEGT) and Voluntary Partnership Agreement (VPA) processes
essencially preclude the possibility of consensus on international community on forest issues, leading to the likely death of UNFF
in 2015. Furthermore, this paper suggest that the Chinese government enhance its support of “think tanks” and research on
international forest issues, to develop a strategy and strategic actions to participate in international forest issues with China’s
Wisdom.

A comparative study of international forest policy issues in Germany, Poland and Sweden. Logmani, J. (University of
Goettingen, Germany; jlogman @ gwdg.de).

After the Rio Earth Summit in 1992, an international forest regime (IFR) evolved, which consists of forest relevant political
processes of intergovernmental cooperations with implicit or explicit principals, norms, rules and decision-making procedures.
From the political science perspective an international forest regime could be defined as the sum of international forest policy
issues (IFPIs). The objectives of the study are a comparison of specific domestic forest related policies in Germany, Poland and
Sweden by means of current international forest policy issues and the identification of empirical examples of an effective regime
influence. Interests of international and domestic actors and institutions using IFPIs, supported or blocked by national bureaucra-
cies, define the intensity of the IFR-influence. The theoretical approach utilizes 4 pathways for describing the influence of the IFR
on domestic levels. These pathways have the aims to sort IFPIs into 4 categories and to observe with these categories the field of
action of domestic bureaucratic politics: international rules, international norms and discourses, creation of or interventions of
markets and direct access to domestic policy processes.

A-29 The knowledge that counts - analyzing science policy interactions in forest
policy

Organizers: Michael Bécher (Georg-August-University Goettingen, Germany) & Georg Winkel
(University of Freiburg, Germany)

The RIU-model as framework for analyzing science policy interactions in environmental and forest policy. Bocher, M.
(Universiy of Goettingen, Germany; mboeche @uni-goettingen.de).

Since a direct “linear” scientific knowledge transfer from science (“truth”) to political practice (“power”) does not seem to be
possible, I suggest an alternative model of the science-policy-interface. This model describes science-based policy advice as

the connection between research (R), integration (I), and utilization (U) — the RIU-model. Within this, scientific knowledge is
produced in the science system (Research), and science-based problem solutions are utilized within politics by political actors and
stakeholders (Utilization). Between the two spheres there is no “automatic” connection that leads to a linear application of science
in policy making. Rather, the RIU-model highlights the important sphere of “integration”, a step that lies between science and
utilization. Integration means the orientation of research toward political and practical problems with the aim to describe and
solve them. Integration is a bi-directional process: On the one hand the demand of specific political actors for science-based
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problem solutions has to be detected and used to define research questions. On the other hand scientific research results have to
be selected and abstracted by relevance in order to serve as supply for the demand of political actors. The fruitfulness of the
model will be demonstrated by using cases from environmental and forest policy.

Application of Bayesian belief networks to science based policy development. Brienesse, M. (Ontario Ministry of Natural
Resources, Canada; mike.brienesse @ontario.ca).

An example of using Bayesian belief networks (BBN) to develop evidence based forest policy in Ontario, Canada is used to
demonstrate the utility of this technique for both policy development and adaptive management. A Bayesian belief network is a
probabilistic graphical representation of how different variables interact to influence a given outcome. BBNs offer a framework
for reconciling empirical and expert knowledge, testing assumptions, and documenting uncertainty. Once developed, the BBN can
be used to explore uncertainty and risk associated with various policy options in a decision analysis framework. As the eventual
policy decision is implemented the BBN serves as a series of hypothesis that can be tested in an adaptive management frame-
work. Research and monitoring efforts can be targeted to areas of high uncertainty and high sensitivity. As new information
becomes available the BBN can be updated using standard procedures, and policy decisions revisited as required. This ensures not
only that research is relevant, but that researchers can see a clear process for incorporating results into decision processes. The
graphical form and clear presentation of assumptions allows a non-technical audience (public, stakeholders, executives, politicians,
etc) to understand and comment on how evidence is being used in policy decisions.

Actionable knowledge for forest owners associations in Slovakia. Dobsinska, Z., Silka, J. (Technical University Zvolen,
Slovakia; dobsinska@tuzvo.sk; salka@tuzvo.sk), Sarvasova, Z. (National Forest Centre, Slovakia; sarvasova@nlcsk.org).

The research project APVV -0057-11 VYNALES (Research of the impact of non-state forest ownership on forest related policies)
is an example of the interface between science, research and practice. It presents a comprehensive approach to actionable
knowledge resulting in the formulations of recommendations for beneficiaries, namely forest owners associations in Slovakia.

The applied research procedures are based on the current necessity to gain relevant information about the representatives of the
non-state forest sector in Slovakia, to fill in information gaps, to provide discussion material for the associations’ representatives
and to enforce their priorities through direct applied outcomes, supported by scientific research. The innovation of the project lays
firstly in its participatory approach to policy research with the involvement of the beneficiaries, the possibility to monitor the
research directly and steer the results and outputs, and secondly, in the usefulness of the outputs, which will be new for
practitioners and transferred directly into practice by the beneficiaries. The recommendations for the non-state forest associations
in Slovakia will serve as a basis for improving their activities and further development. The project results will contribute to the
enhancement of knowledge and possible improvements in the policy agenda setting for non-state forest subjects.

Under the veil of science: a history of state management of Ghana’s High Forest zone. Hansen, C., Lund, J. (University of
Copenhagen, Denmark; cph@ifro.ku.dk; jens@ifro.ku.dk).

This paper examines the way forest science and knowledge has been used in Ghana to legitimate the power of the central state
over forests, and timber resources in particular. It analyses how science has been invoked to authorize management decisions
aimed at sustainable forest management, notably the felling cycle, the framework of large and small grained protection measures
and the yield formula and scientifically based forest inventories. The paper focuses on the period from 1989 to the present and is
based on analysis of narratives as presented in reports, letters, speeches and newspaper articles. The paper finds that narratives of
sustainable timber management based on scientific silvicultural principles have been maintained throughout the period despite
mounting evidence of the opposite. The paper thus argues that various forms of official ignorance have been carefully maintained
to avoid systematic reassessment and policy learning and ultimately allowing state officials to maintain control over the resource.

Publicly-funded forest research in Canada: discriminating between strategic, tactical and technical policy relevance.
Hickey, G. (McGill University, Canada; gordon.hickey@mcgill.ca), Klenk, N. (University of Toronto, Canada; nicole.klenk@
utoronto.ca), Morin, G. (McGill University, Canada; graeme.morin@mail.mcgill.ca).

The need for accurate and timely decision-relevant information has been identified as a prerequisite for successful policy
decisions. Equally important is the need to adequately ‘frame’ contextual, environmental and situational issues, questions, and
concerns so as to generate clear and concise decision-relevant information. The goals of this paper are: 1) to clearly define each
‘level’ in the planning hierarchy, or management problem area, for the benefit of decision-makers and researchers; 2) to identify
the nature of the scientific input required by decision-makers within each tier of forest policy, planning and management; 3) to
evaluate the ability of publicly-funded research to meet the needs of the hierarchical tiers of decision-making, focusing on the
case of the Sustainable Forest Management Network in Canada (SFM Network); and finally, 4) to provide suggestions and
recommendations for forest researchers and decision-makers seeking to improve the public impact of forest research. Our results
provide a more nuanced understanding of the science-policy interface and the importance of assessing the policy relevance of
knowledge production in relation to different tiers of management planning.

Forest biodiversity in climate change adaptation; what is the role of IPBES and IPCC? Samsudin, Y. (Global Garden
Consulting, Indonesia; yusuf-bahtimi@gmail.com), Bridgewater, P. (Joint Nature Conservation Committee, United Kingdom;
Peter.Bridgewater@jncc.gov.uk).

The Intergovernmental Panel on Climate Change (IPCC) defines climate change adaptation as “....adjustment in natural or human
systems in response to actual or expected climatic stimuli or their effects....” (IPCC, 2007). While biodiversity change (including
loss) is a significant result of climate change it is also one of the major factors driving climate change. Parties in the climate
change negotiations proposed a mechanism to reduce the emissions from deforestation and degradation of forests known as
REDD, later adding conservation and sustainable forest management, renaming it REDD+. The relationship between forest
biodiversity and climate change has been widely seen in terms of mitigation, yet it also has a major role in climate change
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adaptation. Considering the breadth of biodiversity-related conventions, the newly formed Intergovernmental science-policy
Platform on Biodiversity and Ecosystem Services (IPBES) should have a role bridging the gap between the scientific underpin-
ning and the development of policy for each of these bodies. The IPCC and the IPBES are science-policy interfaces so can add
extra value to REDD+, not only through the developing policy on climate mitigation, but also through adaptation activities
undertaken by the many intergovernmental bodies working on the issues.

Is forest research in accord with the strategic challenges of the forest sector? A case study on Finland. Seppild, R.,
Saarikko, J. (Finnish Forest Research Institute, Finland; ristojseppala@ gmail.com; jarmo.saarikko @metla.fi).

The purpose of the study was to examine how forest research in Finland is directed and how it should be directed in order to
support the development of the forest sector. The classification of research disciplines was based on the international Forest
Decimal Classification system. Two variables were used: the number of peer reviewed publications and the number of researchers.
The results showed that the strongest disciplines based on the number of publications are ecology and biology representing 42%.
As for the number of scientists, silviculture is number one with 24%. The weakest category is research on markets of forest
products with the respective shares of 2 and 4%. After all, the real issue in forest research in Finland is not so much an excess or
a lack of certain type of research but rather the implementation of existing research results. Nevertheless, more policy-oriented
research is needed and more emphasis should be placed on technological and socio-economic aspects. The current dominance of
empirical biophysical sciences in forest research is increasingly questioned by funders and other customers. However, there is a
danger that an excessive customer orientation leads to short-term thinking and alleviation of basic research.

Governing uncertainty in forest management: forest counselors’ handling of risk and uncertainty after extreme events.
Lidskog, R., Sjodin, D. (Orebro University, Sweden; rolf.lidskog@oru.se; daniel.sjodin@oru.se).

How do forest counselors provide advice when faced with a situation associated with great uncertainties? What role do knowl-
edge and values have in their advisory practices, and how are they balanced? These kinds of questions are of growing importance,
partly because of the increased complexity of a globalised world and partly because of greater awareness of climate change and
its consequences. This paper takes this as its point of departure when analyzing how forest counselors provide guidance in
extreme cases. Two empirical cases are analyzed, both associated with a hurricane that hit south Sweden, resulting in damage to
270 000 hectares of forest and 75 million m* of windthrown trees. The first case concerns how forest counselors handled
uncertainties in their advice on how to handle the windthrown forest, which faced a great risk of a major insect outbreak (bark
beetle). The second case concerns how forest counselors handled uncertainties concerning the reforestation of the area. In
conclusion, the implications of the way the forest counselors managed uncertainties are discussed, not least in relation to the
general issue of sustainable forestry.

A-30 Achieving policy integration across fragmented domains: Forest policy
perspectives

Organizers: Karl Hogl (University of Natural Resources and Life Sciences, Austria) & Daniela
Kleinschmit (Swedish University of Agriculture Sciences)

Integrating multiple environmental regimes: land and forestry policies under broader democratic reforms in the Bolivian
tropical lowlands. de Jong, W. (CIAS, Kyoto University, Japan; dejongwil @ gmail.com).

Bolivia experienced major governance reforms driven by significant policy changes in the land and forestry sectors, simultane-
ously with broader reforms to improve democracy and enhance social participation. The reforms themselves and their implemen-
tation have been documented in much detail, and their results have been recorded and analysed. This paper focuses on the
northern Bolivian tropical forest region, an area whose economy, and thus people’s livelihoods rely dominantly on forestry
production. The major reforms that have affected this region are an important process of forest tenure reform along with the
establishment of a new administrative category that provided legal status to the region’s many rural settlements. The new
settlements received enormous large forestlands as communal property so that they could continue developing agro-extractive
activities in order to support their livelihoods. The case of democratic reforms linked with land and forestry reforms in northern
Bolivia makes it possible to discuss environmental policy integration in a tropical context, and thus to review some of the key
postulates that have been formulated on PI and EPI, but which are to date largely based on empirical experiences from northern
hemispheres.

Multi-level governance of forests in a changing climate: international influence on Swedish forest policy. Holmgren, S.,
Kleinschmit, D. (Swedish University of Agricultural Sciences, Sweden; sara.holmgren@slu.se; daniela.kleinschmit@slu.se).

The governance of forests is multi-level and conventional boundaries between international and domestic forest governance are
increasingly destabilised. Marketization processes, discourses, actors, and institutional dimensions of forest use, protection and
management are adopted, ‘translated’ or rejected in different locations depending on pre-existing institutional context, discourses,
and actors. In this paper we explore how and why international regimes influence or not influence Swedish forest policy when it
comes to role of forests in climate change, and vice versa. Drawing on Bernstein and Cashore’s (2012) ‘four pathways of
international influence on domestic policy change’ and Bacchi’s (2009) conception of policy as discursive practice, we analyse
policy programs of the international climate and forest regime and Swedish policy programs linking forest and climate change.
We expect that our findings will demonstrate how the ‘timber production paradigm’ characteristic for Sweden is challenged as
values of non-timber products and services are increasingly acknowledged e.g. through REDD+. Additionally, institutionalised
values that promote timber production in Sweden will endorse the roles of growing forests and the carbon sequestration capacity
of wood products in climate change mitigation. This position can further be expected to be conveyed abroad through state actors,
social and environmental NGOs, industrial and forest owner associations.
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Multistakeholder approach for the development of new national forestry sector strategy in Nepal. Lamsal, R. (Ministry of
Forests and Soil Conservation, Nepal; ramplamsal @ gmail.com), Kanel, K. (Resource Identification and Management Society,
Nepal; keshavkanel @ gmail.com).

The multistakeholder approach, which is an effective participatory tool, has been promoted in the forestry sector of Nepal, and
applied to a wide range of structures and levels for improving governance, developing partnerships and networks, and realization
of shared vision among different stakeholders. Based on primary data, practical experiences, relevant literature, this study assesses
the conceptual, institutional and operational aspects as well as strengths and challenges of the multistakeholder approaches in
developing forestry sector strategy and provides an overview of the key lessons learned. The findings of the study reveal that the
multistakeholder approach promotes confidence, trust, sense of ownership, commitment and sustainability, thereby supporting
the realization of shared vision; minimization of conflicts and enhancement of resource leverages. Nevertheless, problems on
power dynamics, accountability and lobbying for narrow organizational interest rather than holistic perspective still persist.

The development process of new forestry sector strategy has emphasized for establishing and strengthening multistakeholder
approaches at various levels for more effective and efficient management of forest resources; developing appropriate policy tools
and techniques on re-orientating forest management approaches, and strengthening existing capacity of key stakeholders by
developing communication and leadership skills, improving access to knowledge and sharing of good practices.

Study on forest policy coordination and cooperation: take a case of collective forest tenure reform in China. Liu, J.,
Yuan, M., Zhang, Y. (Renmin University of China, China; liujinlong_jl@ hotmail.com; foreverjane2006@ [26.com; zhangyiwen @
ruc.edu.cn).

Considering that forests play a great linkage role between environment and development issues, forest policy has become part of
public policy, requiring both cooperation and coordination. This paper constructs an analytical framework based on the “positive
coordination” and “negative coordination” theory of Scharpf and Metcalfe’s classification of policy coordination between
government departments. The conclusion is that forest policy coordination and cooperation at the central level lies in Level Three,
Four and Five and in the transitional range of negative negotiation and positive negotiation. At the grass-roots level, it lies in
Level One and in the condition of non-coordination. Within forestry administrative sectors, forest policy coordination and
cooperation lies in Level Five and Six, and the full coordination and cooperation has been almost achieved. In non-forestry
administrative sectors, however, forest policy coordination and cooperation lies in Level One and with no coordination at all.
Between forest and non-forest sectors, and between various levels of non-forest sectors, policy coordination and cooperation
requires further enhancement. The forestry sectors should encourage more interest groups to participate in the policy-making
process, pay more attention to promoting the capacity of less competitive groups and enhance the coordination with non-forestry
sectors.

Forests in the non-forest policies: how much room is left to forest decision making? Robert, N., Martinez de Arano, I.
(European Forest Institute, Spain; nicolas.robert@efi.int; inazio.martinez@efi.int), Muys, B. (KU Leuven University, Belgium;
bart.muys@ees.kuleuven.be).

Forests provide multiple goods and services and foresters are not the only one who know it! In fact, forests are becoming
increasingly valuable and face critical societal challenges, notably climate change, biodiversity conservation, renewable resources
for a growing population and wellbeing. The transition towards of a greener economy will have multiple implications on the
forests as an array of policies are pushing for an increased use of renewable materials in buildings and of biomass for energy,
enhanced carbon sequestration to mitigate global warming, stronger and more effective protection of biodiversity future regenera-
tions. This also implies a strong risk of increased fragmentation in forest policies that are also layered in Europe from the
European to the national and the regional levels. In this paper, we review relevant European Union (EU) policies that are having
or could have a significant impact in European forests and forestry activities. These are the climate and energy package, nature
and biodiversity protection, agricultural and rural development..., and we address the question of the role instruments such as the
EU forest strategy or the possible legally binding agreement on forest in Europe can play to ensure the sustainable provision of
ecosystem services by forests.

Integration of bio-energy policy — a multi-sectoral frame analysis. Sjostedt, V., Kleinschmit, D. (Swedish Agricultural
University, Sweden; viveca.sjostedt@slu.se; daniela.kleinschmit@slu.se).

This paper explores the extent to which bio-energy policy is integrated across the three main sectors affected (forestry, agriculture
and energy), with the focus on sector perceptions. It also investigates the coherence of integration between the different sectors by
identifying consistent and conflicting perceptions of the sectors. Cognitive policy integration linked with frame theory was used as
the theoretical framework. Frame analysis on 354 articles published in sector journals between 2001 and 2010 revealed the
dominant economic frames of bio-energy coherently used in all three sectors. It also identified environmental frames as conflict-
ing with the objective of increasing bio-energy from forest products. This led to the conclusion that integration of bio-energy
policy is perceived as threatening environmental objectives already integrated in the three sectors.

The need for forestry to understand and respond to indirect impacts of climate change. Wallgren, O., Olsson, O. (Stockholm
Environment Institute, Sweden; oskarwallgren@sei-international.org; olle.olsson@sei-international.org).

In both research and policy, the challenge of adapting to climate change has so far mainly been framed as a domestic, territorial
concern. For commercial forestry it is however likely that the impact of climate change will not manifest primarily as direct
changes driven by local climate change and weather events, but as indirect effects from aggregate impacts elsewhere in the world.
Forestry products are traded internationally and the whole system is subject to the impacts of global climate change. Forestry
decision makers are, however, poorly equipped to deal with this emerging change. Dominating policy frameworks concerning e.g.
climate change, land use, resource management and risk management are not aligned. In addition, methods to provide consoli-
dated analysis of aggregate indirect impacts are missing. This presentation makes conceptual contributions regarding the indirect
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impacts of climate change affecting commercial forestry, and explores to what extent present policy affecting forestry in select
countries is sufficiently addressing this new challenge. Drawing on interviews with Swedish decision makers in forestry and an
analysis of strategic documents analyzing the future global context for Nordic commercial forestry, conclusions are drawn on the
need for changes to both policy and decision-making practices.

The European forest policy paradox — how policy integration fails through practices of sectoral polarization. Winkel, G.,
Sotirov, M. (University of Freiburg, Germany; georg.winkel @ifp.uni-freiburg.de; metodi.sotirov@ifp.uni-freiburg.de).

Policy integration is a challenging process that involves the renegotiation of interests, beliefs, and sectoral policy boundaries.

In this paper, we introduce the European forest policy as an arena that is characterized by a policy (dis)integration paradox. On
the one hand, the need for better coordination and integration of fragmented policies is frequently expressed. On the other hand,
little has been achieved in terms of policy integration despite several initiatives. Drawing on 49 semi-structured interviews with
European forest policy makers and participatory observation, we firstly assess effects of and reasons for the disintegration
paradox, and secondly the strategic importance of distinct forest policy initiatives that are legitimized by the need for better policy
integration. Our data demonstrate that the forest policy (dis)integration paradox can be explained by different factors, with
economic interests, sectoral and institutional competition being most important. Under such circumstances, policy integration
serves as frequently used rhetoric to consolidate sectoral interests, however, substance-wise, it is simply not happening.

A-32 Innovative forest and environmental legislation for better diversity

Organizers: Peter Herbst (Villach, Austria) & Rastislav Sulek (Zvolen Technical University, Slovak
Republic).

Forest genetic resources in the Amazon tropical forests — legal forestry framework, divergences of use and considerations
for conservation. Bentes Gama, M., Oliveira, V. (Brazilian Agricultural Research Corporation (EMBRAPA), Brazil;
michelliny.bentes-gama@embrapa.br, vania.beatriz@embrapa.br).

Over the last two decades there has been increasing recognition that some tree species from the Amazon tropical forests have
other important values and uses besides timber. The non-timber theme has then become of major interest for investigation and
policy making, giving also a chance to establish a new era of environmental laws, with specific orientations to promote the
sustainable use of these natural resources. For various reasons, the promotion and application of these legal frameworks to
promote people’s livelihoods and forests conservation are still considered as challenges today. Forest peoples are the main
suppliers and stewards of non-timber products in the tropics. However, these people are very poorly positioned to become the
main beneficiaries of their own economy. The need to empower and strengthen community organizations and future leaders’
capacities in the development of a sustainable agriculture-forest use is a priority to promote real changes. Overcoming these
current weaknesses can be a strategy to realign and encourage the use of appropriate environmental regulations and provide
viable solutions regarding the rights and needs to use non-timber resources simultaneously in these areas.

Historical reasons behind the State domination of forest ownership in Turkey. Birben, U., Gunes, Y. (Cankiri Karatekin
University, Turkey; birben@karatekin.edu.tr; gunesy81@yahoo.com).

As of 2012, with respect to the Turkish Forestry Statistics, forestlands have an area of 21.678 ha covering 27.6% of the country’s
land area. According to the Forest Law still in force, the forests in Turkey are divided and managed into three catecories in terms
of ownership and management. When the classification of the Forest Law taken as a base, these categories are: 1) State forests,
2) Private forests and 3) Forests belong to public legal entities other than the State. Although three types of forest ownership are
recognized in the Forest Law, almost all of Turkey’s forests are under the control and supervision of the State (State forest
ownership dominates more than 99.9% of the total) and are managed by the General Directorate of Forestry based on the
principle of sustainable forest management. However, the privately owned forest areas are less than one-thousandth of all forest
area (about 18 000 ha) in Turkey. Thus, the purpose of this study is to explain the historical reasons behind the State Forest
Ownership by taking into account both the Ottoman Empire and Republic era. In this study, occurred changes in forest policy and
its implementations, important legal regulations, changes in forest ownership regime and the society’s responses to those changes
during the historical process will be explained by the statistical data available and selected events.

Legal framework of community forestry of indigenous peoples in the Amazonian countries: a comparison of national land
and forest laws. Carrillo Yap, S. (University of Gottingen, Germany, siulang.muchik@ gmail.com).

A difficulty for community forestry in the Amazonian countries is the conflict because of the land and forest rights of the
indigenous communities. The objective of this presentation is to analyze this problem in the national laws of four countries of the
Amazon region (Bolivia, Brazil, Ecuador and Peru) and to look at their consistency with international agreements signed by these
countries. The national laws — following the colonial pattern — separate the right to the land from the right to the forest resources,
giving property rights and use rights respectively. At the same time indigenous peoples defend their right to territories, which
implies property rights over their lands and forests. Moreover, the community forest management plans limit the application of
forest-related traditional knowledge, which is a right recognized in the national laws of these countries. International agreements
recognize not only the land and forest resources rights of indigenous peoples, but also their rights to continue their own way of
life, to maintain their cultures and to subsist. The application of these agreements requires giving control over lands and forest
resources to the indigenous peoples, which shows the inconsistency of some state laws with the international agreements.

Locating the status of forest laws amongst other law disciplines. Mengele-Stillere, L. (State Forest Service, Latvia;
ligamenstill@inbox.lv), Herbst, P. (Villach, Austria; hp @netdyou.at).

In law-based States, law regulates all branches of human life, including forest management. Forest Law comes from the cross-
roads of forest science and law science. This paper focuses on one question: what is Forest Law and to which legal discipline

A-32



96 XXIV IUFRO World Congress Sustaining Forests, Sustaining People: The Role of Research

does it belong? Forest is a part of nature and at the same time property unit. That causes debate whether Forest Law belongs to
Environmental Law or Property Law. Many features show that Forest Law is a part of Environmental Law. The main objective of
the Forest Law is to ensure sustainable forest management through creating legal frame and mechanism of balancing different
interests. Legal norms must be made taken into account as well as economic interests and the interests of forest owners, but these
interests cannot be the dominant ones. The situation in practice sometimes is different. Forest Law belongs to Public Law because
Forest Law seeks to protect the public interests — forest protection and maintaining a high-quality environment is part of this.
Further, it is important to note that Forest Law is influenced by other legal disciplines, not only public law. Civil law, criminal
law and many other branches of law regulates some issues connected with forests.

Challenges of the forest and environment legislation for better biodiversity in Albania. Muharremaj, E. (University of Tirana,
Albania; emuharremaj@ gmail.com).

Forests in Albania are composed of various formations and types, and are rich in biodiversity. During the prolonged period of
transition, wide forest areas, including some national parks, have been damaged by illegal logging and fire. This study has used
the explorative research method, analyzing the forest legal framework, and the way it is being implemented, through field
observations. It is also an explanatory research explaining the reasons for the current situation of forests in Albania. The existing
legal framework does not clearly define the roles and responsibilities of actors. There are contradictions between the laws on
forest and environment and they are not being properly implemented. The research shows that the reduction of the forest area has
not been reflected in the statistical data. There is a need for a new forest inventory and cadastre and a periodical inventory. In
order to meet the actual challenges, the proposed new law on forests should stipulate the separation of the managing from the
controlling functions, further decentralization, and full participation of the community, harmonized with the other laws and the
EU directives. More support is needed by trans-boundary projects for the protection of the forest ecosystems and diversity.

Sources of contradictions in forest and nature protection legislation. Sulek, R. (Zvolen Technical University, Slovak Republic;
rastislav.sulek @tuzvo.sk).

Recently, numerous theories and opinions about relations between forestry and nature protection have been developed, resulting in
a number of different conceptions of management of forest resources. The professionals and, nowadays, also general public tend
to prefer such management that would meet fulfilment of all economic, ecological as well as environmental forest functions.
However, such management needs to be based on sound and innovative legislation that would provide enough space for harmoni-
zation of possible conflict between forestry and nature protection. The objective of this paper is to identify and analyse possible
sources of contradictions between forest and nature protection legislation using examples of different valid forest acts and nature
protection acts on the national level. Consequently, the possible reduction of such contradictions is examined and proposals

de lege ferenda are suggested in the case of respective analysed legislation. The special attention is paid to the issues of property
rights, access rights, compensation of forest owners, process of declaration of nature protection areas, administration and control
of different activities and effective use of public financial sources. Finally, general recommendations for harmonization of
objectives of all interested parties dealing with management of forest resources are proposed.

Legally binding agreement on forests in Europe — a conventional negotiating process? Ventrubova, K. (Czech University of
Agriculture Prague, Czech Republic; ventrubova@fld.czu.cz), Poliakova, L. (Forest Resources Agency, Ukraine; Lpolyakova @ ukr.
net), Herbst, P. (Villach, Austria; hp@netdyou.at).

The process of an Intergovernmental Negotiating Committee for a Legally Binding Agreement on Forests in Europe (INC-Forests)
was launched by the 2011 Forest Europe Ministerial Conference on the Protection of Forests in Europe, held in Oslo, Norway.
Ministers responsible for forests met to take far-reaching high-level policy decisions concerning the continent’s forests. The main
goal of the article is to compare and contrast the negotiation process on a legally binding agreement on forests in Europe (LBA)
with other similar negotiation processes, and thus to confirm or disprove a hypothesis “Negotiations on the LBA are proceeding
in a way comparable to other similar negotiating processes”. A common view of the hypothesis is that the relatively difficult
negotiating process on the LBA obtains a normal progress just like other political processes. Comparison of already established
processes, such as on one hand the United Nations Framework Convention on Climate Change and the Convention on Biological
Diversity — examples under UN auspices, and on other hand the Carpathian Convention — an example of a regional convention,
should show that there is a general common development of negotiating processes in the field of sustainable development.

A-33 Richer economies, better environmental policies? Analyzing the
“environmental question” in forest policy in OECD countries

Organizers: Georg Winkel (University of Freiburg, Germany), Cassandra Moseley (University of
Oregon, USA) & Metodi Sotirov (University of Freiburg, Germany)

On how to gain discursive agency in environmental conflicts — exploring policy discourses on illegal logging. Leipold, S.
(University of Freiburg, Germany; sina.leipold@ifp.uni-freiburg.de).

Environmental policy attempting to address the trade of illegally logged timber has gained some popularity over the past years,
particularly in OECD countries. After the USA introduced the first policy against illegal logging, the 2008 Lacey Act amendment,
the European Union followed in 2013 with the EU timber regulation. Given that the US and the EU are two of the largest timber
importers worldwide, this development has considerable impacts on global trade flows as well as the management of forests
outside the regulating state’s own territory. Consequently, several scholars have explored the global effects and possible future
impacts of these policies. Fewer studies exist, however, on the conflicts surrounding their creation and implementation within the
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OECD countries themselves. This paper will explore these conflicts by applying a discourse approach. Specifically, it asks

(1) how different stakeholders construct their own role in the policy discourse (their discursive agency) and (2) how this shapes
specific policy definitions and responsibility ascriptions in illegal logging policies across different national contexts. These
questions will be explored empirically in the USA and Germany, drawing upon policy documents and a comprehensive set of
semi-structured interviews with policy makers.

Payments for forests: characterizing benefits and governance in the context of watershed payments for environmental
services in Europe. Leonardi, A., Pettenella, D. (University of Padova, Italy; alessandro.leonardi@unipd.it; davide.pettenella@
unipd.it), Smith, L. (University of London, United Kingdom; l.smith@soas.ac.uk), Robert, N. (European Forest Institute, Spain;
nicolas.robert@efi.int), Bennett, G. (Forest Trends’ Ecosystem Marketplace, USA; GBennett@forest-trends.org).

Globally, watershed payments for environmental services (WPES) make-up the second largest ecosystem service market after
carbon. Driven by the negative impacts of climate change and economic development for water quantity and quality provision,
hydrological services are assuming a leading priority among forest-based ecosystem services. Indeed afforestation tends to be
among the most rewarded management practices under contracts aiming to achieve additionality in upstream water storage, water
quality protection and flood risk mitigation. Through a comparative analysis of twenty case studies we characterize the role of
forest in term of legal, institutional, economic and social benefits and governance mechanisms associated with WPES in Europe.
With regard to the latter, although conventionally PES is seen as a market-based tool, most existing WPES in Europe fundamen-
tally depend on public bodies that act as intermediaries. European WPES are thus best described as “PES-like” schemes
implemented by public entities, often acting in a rather complex institutional framework. Long term durability depends on the
ability of integrating different source of funding, starting from existing subsides, private investments and service beneficiaries
funds. Innovative governance models and operational instruments for WPES implementation are needed (such as network-
contracts to facilitate the participation of the high number of forest managers).

The combat against illegal logging — Are new policies game changes or merely symbolic? Ottitsch, A. (University of
Cumbria, United Kingdom; Andreas.Ottitsch@al.net).

Over the past decade both the US and the EU have seen considerable developments in policies aimed at ensuring the legality of
forest products on their markets. This has led to the development of new institutions and new requirements for actors along forest
sector supply chains. Some earlier studies have claimed tangible results from such policies in terms of changing trade flow
patterns, yet as these also coincided with economic crises in major markets, their conclusiveness has been disputed. This paper
combines qualitative and quantitative approaches aimed at evaluating the impacts of policies such in the US and Europe. At
formal levels both policies have similar objectives, yet as typical outputs of their respective polities they show considerable
differences as regards their informal elements and effects. Having evolved out of processes which started back almost two
decades ago, they are remarkable also as relevant actors have been able to keep the issue on the agenda by linking to upcoming
new developments. In this context they can be studied as prime examples for agenda setting in which interest groups — from the
environmental as well as industry spheres — have been able to fit long established positions into new discourses.

Forest biomass and biodiversity: which conflicts arise from contrary environmental goals? Schumann, C., Pyttel, P., Rothe,
A. (University of Applied Science Weihenstephan-Triesdorf, Germany; christina.schumann@hswt.de; patrick.pyttel@hswt.de;
andreas.rothe @ hswt.de).

The recent German energy policy includes a reduction of CO, emissions and an increase in consumption of renewable energies.
Besides other biomass, wood is one of Germany’s most important source of bioenergy. In the year 2012 the amount of forest
wood used for energy supply exceeded the amount used as material for the first time in decades. Due to this trend massive
conflicts arise between stakeholders regarding the sustainable use and supply of forest goods and services. This paper discusses
(1) the current state of development on how increasing utilization pressure on Central European forest ecosystems is perceived by
different stakeholders; (2) which conflicts arise from this development between stakeholders; and (3) which silvicultural adapta-
tions are realized as a consequence of increasing fuel wood demands. Workshops and interviews with stakeholders, surveys with
fuel-wood producers and consumers in three model regions (rural districts) covering a geographical gradient and different forest
associations in combination with a broad literature review revealed multiple concerns over the increasing use of forest biomass.
Our findings have indicated a perception change regarding forest utilization, gaps in legal settings and strategies that provide
energy based on forest biomass, and to mitigate the loss of biodiversity.

Changes in environmental governance and illegal logging policies: the case of the European Union’s timber regulation.
Sotirov, M. (University of Freiburg, Germany; metodi.sotirov@ifp.uni-freiburg.de).

The EU Timber Regulation was adopted in 2010. This piece of environmental regulation laid down prohibits of placing illegally
harvested timber on the EU market, and obligations of economic operators who place timber products on the EU market to
exercise “due diligence”. Little research has been done focusing mainly on the impacts in developing countries. The current paper
seeks to trace the process of formulation and implementation of the EU-TR within the EU which is mostly comprised of OECD
countries. Based on interviews and document analysis, the paper seeks to shed light on this puzzling case of an environmental
regulatory policy with major economic impacts on forestry. The paper argues that EU-TR policy represents a unique case of
major change in environmental policy with differential impacts on forest policy. This policy arose out of an “unholy cooperation”
between traditionally opposed actor networks of environmental groups and commodity-oriented forest industry supported by
policy brokers from EU and national authorities. The main causal mechanism has been the building of “Baptists and Bootleg-
gers’” coalition between those actor networks based on apparent overlap of environmental groups’ moral arguments (e.g., negative
ecological impacts from illegal logging) and forest industry’s vested economic interests (e.g., market expansion).
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Institutional mimicry, shifting values and diverging policy paths: comparing forest environmental policy evolution in
Germany and the United States. Winkel, G. (University of Freiburg, Germany; georg.winkel @ifp.uni-freiburg.de), Moseley, C.
(University of Oregon, United States; cmoseley@uoregon.edu).

In the last 25 years, forest politics in many industrialized countries has been marked by significant conflict. Confrontation
between industrial and environmental actors has triggered different institutional responses. In this paper, we compare forest
political conflict and policy evolution in Germany and the US. Our work combines institutional analysis with process tracing. We
focus on status and change of federal forest institutions and paradigms. In both countries, conflicts between the traditional forest
sector and the environmental movement intensified in the early 1990s. There are many similarities in the paradigmatic roots of
the forest sector and the environmental movement in both countries. In addition, since the 1970s, a set of similar political
institutions developed to address environmental conflicts. Yet, interestingly, these similarities did not result in a similar evolution
of forest policy. In the US, federal forest policy underwent significant paradigmatic changes while in Germany forest policy
remained largely stable. To conclude, we explore major triggers for change and stability of forest policy, and consider how our
findings may relate to other countries.

A-34 Forestry education serving science and practice

Organizers: Piotr Paschalis-Jakubovicz (Warsaw University of Life Sciences, Poland), Siegfried
Lewark, University of Freiburg, Germany) & Yemi Adeyeye (IFSA/Bangor University, UK)

Introduction of sustainable forestry best learning and practice into Russian forest higher education: NGOs’ approaches.
Kulikova, E. (European Forest Institute, Finland; elena.kulikova@efi.int), Belyakova, A., Shmatkov, N. (WWF Russia, Russian
Federation; abelyakova@wwf.ru; nshmatkov@wwf.ru).

The concept of sustainable forest management (SFM) is not very well known and widely applied in Russian forest sector. One

of the reasons is that there are no enough well-trained specialists to ensure sustainability of forest resources use. By surveys and
analytical studies, WWF Russia investigated status of higher education in forestry at the national level focusing at the SFM issues
to be included into educational programmes as well as teaching capacities related to it. It was discovered that professional
education in forestry is not quite sufficient. Forest universities are underfinanced and lack young teachers. Very few textbooks and
training materials have been developed lately. Low awareness of university teachers on modern global and regional environmental
challenges and sustainability of forest management from social and economic prospective makes it impossible to transfer this
knowledge to practitioners. Universities have limited opportunity on knowledge exchange within Russia and abroad. Based on the
results obtained, WWF Russia developed training programs and textbooks on SFM and voluntary forest certification which now
are applied in 19 forest universities. We facilitate study tours for universities’ staff to enterprises and model forests in Russia and
internationally to raise its awareness of the best training and forest management practices.

IUFRO Learning Initiatives — a necessary tool for lifelong learning of forestry graduates? Bijak, S., Paschalis-Jakubovicz, P.
(University of Life Sciences, Poland; szymon.bijak@wl.sggw.pl; Piotr.Paschalis@wl.sggw.pl), Sterenczak, K. (Forest Research
Institute, Poland; K.Sterenczak@ibles.waw.pl).

Constant knowledge and skills extension and improvement seem to be essential for modern graduates if they want to succeed on
the labour market. The IUFRO Learning Initiatives (LI) is a set of educational events that are supposed to enable postgraduates to
upgrade their abilities through short but intensive courses. The event topic includes the most relevant and up-to date issues, while
the specially designed program uses advanced teaching techniques (e.g. case studies, focus group discussions). We describe
experiences gained during two LI editions held in Poland (on precision forestry) and Turkey (on forests in climate change) in
2012 and 2013 respectively. Participants’ attitudes and expectations as well as their assessment of teaching and organisational
aspects were discussed and compared. Diverse cultural and professional background of participants and lecturers provided a wide
range of opinions about aspects of proposed courses. Curricula, additional activities or meals often have to consider different
beliefs or attitudes of people who attend LI, regardless of their role in the event. The less formal atmosphere, field trips to
attractive places and meetings with local forest practitioners, were greatly appreciated and should be obligatory part of the course
programme.

Curriculum reengineering — the key to skill-based future forest education. Heinimann, H. (ETH Zurich, Switzerland;
hans.heinimann @ env.ethz.ch).

Forest education has been drawing critisism that has not been developing student’s skills that will be required in future job
markets. Higher education institutions have responded in different ways. Some merged forest degree programs with environmental
science programs, whereas others tried to maintain and adapt forest-specific programs. Whereas curriculum development was for
a long time a process of “light” adjustment, the current challenges require a fundamental different approach, which we call
“curriculum reengineering”. Our hypothesis is that a systemic process that follows the systems engineering philosophy is a
promising approach to thoroughly redesign curricula, consisting of a (1) requirements analysis, (2) conceptual design, (3) learning
activity design, (4) curriculum assessment, (5) implementation, and (6) follow-up. The presentation explains the systemic
approach to curriculum development, and presents the outcomes of the requirements analysis, which are called “qualification
profiles”. Our systemic approach is expected to create a “whole that is more than the sum of its parts”, hopefully contributing to
overcome redutionistic approaches that have been focusing on repackaging “old contents” in new shells, such as “distance

ELINTS

education”, “e-learning”, or “open education resources”.
Recommendations for forestry science education in North America: results from the Berkeley Summit on Forestry

Education. O’Hara, K., Gilless, K., Helms, J., Standiford, R. (University of California-Berkeley, USA; kohara@berkeley.edu;
gilless@berkeley.edu; helms@berkeley.edu; standifo@berkeley.edu).
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In May 2014, a 2-day meeting on forest science education in North America was convened with a group of approximately 60
educators, administrators, public and private land managers, extension specialists, and others. The meeting used new survey data
on forest science education in a series of working sessions to address key issues facing forest science education in North
America. The meeting worked on eight key areas affecting forest science education in North America: 1) Curricular issues such
as the content of forestry education programs as compared to programs in other natural resource disciplines; 2) The emerging role
of distance-education in forestry; 3) The future of masters-level programs for forest managers; 4) The importance and future
development of accreditation of forest science education; 5) Future employment trends for graduates of forest science programs;
6) The organizational structure of forest science education in programs at research universities; 7) The role of international
education opportunities; and 8) Evaluating the importance of and enhancing student diversity in forest science education
programs. Intensive work groups focused on these issues to develop recommendations for forest science education in the USA
and Canada, but with applications to forest science programs in other parts of the world.

Need for new learning approaches in an evolving world: an example dealing with climate change. Peyron, J.-L. (ECOFOR,
France; jean-luc.peyron@ gip-ecofor.org).

Traditional higher education is embedded in formalized frameworks that are prepared in advance and formally agreed upon before
the actual implementation of their contents in practice. Their structure is sometimes an obstacle towards an overall vision that is
generally required in practice. They are renewed periodically and generally every 4 to 10 years. The time lag is several years
between the conception of teaching contents and their implementation. Finally, educational contents are often far behind up-to-
date considerations and still more behind future conditions that have to be expected. This drawback has been addressed in the
frame of the Iufro learning initiative developed in September 2013 in partnership with the University of Artvin (Turkey) on the
subject of climate change. Among the contributions, one was organized towards a computer-based session using a model, still
under development on a spread sheet. This model aimed at thinking about different aspects of adaptation (trends and crises,
warming intensity and initial date of stands), different aspects of mitigation (carbon sequestration, storage and substitution), and
the integration of adaptation and mitigation strategies. This approach allowed broadening the scope about climate change and
forest management, and anticipating what should be done facing climate change.

Competency surveys — what can empirical surveys and economic models tell us about competency requirements in
working life? Rekola, M. (University of Helsinki, Finland; mika.rekola @ helsinki.fi).

Competence surveys (CS) are typically empirically oriented studies asking former students, graduates or employers their opinion
about which competencies and experiences are important in education and/or working life. For instance, Schuck (2009) asked
faculty members from 8 European universities to rate (on a scale of 1-5) 30 generic and 41 subject-related competences. Arevalo
et al (2010) analysed 1) the importance of the competency for the employment of the graduates and 2) the level of development
achieved in competency by current graduates, both related altogether to 42 competences. Based on the gap between 1) and 2) it
was interpreted where are the needs for improvements in curricula. The present study discusses the theoretical structure of compe-
tencies behind empirical measurements. On the one hand, competencies can be seen as inputs of production that employers are
demanding in. On the other hand, they can be viewed as goods or services that graduates are supplying for in labour markets.
The various theoretical economic models for demand and supply are presented. For example, a non-compensatory model may
indicate a threshold for a competency that graduates have to meet in order to be accepted as valid employees. These models and
their implications to empirical CS are discussed.

Changing the perception of a natural resource education program: a case study at Virginia Tech. Smith, B., Winistorfer, P.
(Virginia Tech, USA; rsmith4@vt.edu, pstorfer@vt.edu).

The urbanization of America and the millennium generation have greatly impacted enrollment in traditional natural resource
programs in the United States. This research investigated the perceptions of stakeholders of a leading natural resource program
including alumni, employers, students, university faculty and administrators to identify current perceptions of the program and
issues that could help direct future programming efforts. Over 700 stakeholders responded that CNRE at Virginia Tech was
perceived as a high quality “traditional” natural resource program, but changes would need to be made in order to increase
enrollment from the next generation of high school students. This presentation will present the findings of this research and
what the College did to start to implement the changes necessary to attract a new type of student.

The role and tasks of research on labour psychology in the ergonomic education of foresters. Sowa, J. (University of
Agriculture in Krakow, Poland; rlsowa@ cyf-kr.edu.pl).

Analyses of forest work processes in the world show an increasing share of operators’ mental workload when performing multiple
technological operations. Research shows that constantly progressing modernisation of forest work performance results in
operators’ ever smaller physiological workload whereas their mental workload during work increases considerably. The increase in
mental workload in forestry is particularly significant in those work positions where operators use modern multi-operational
machines. The present study is an analysis of the role and tasks played by the results of research on labour psychology in the
contemporary ergonomic education of foresters. It has been shown that the development of research on mental workload in
forestry is not sufficient even in developed countries. In countries with a smaller development of forest technology, the issues of
labour psychology are usually not an important element of the ergonomic analyses of work processes. Analyses of foresters’
higher education also show an insufficient level of ergonomic education in labour psychology. The conducted analyses have
resulted in the proposal to introduce necessary amendments to the educational programmes, making it possible for forestry
graduates to analyse and optimise machine operators’ mental workload occurring during forest work.
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A-35 The social education of foresters

Organizers: Lisa Hansen (IFSA/University of British Columbia, Canada) & Louise Fortmann
(University of California at Berkley, USA)

Solving problems in forest landscapes: definition, practice and barriers of transdisciplinary research. Angelstam, P.,
Elbakidze, M. (Swedish University of Agricultural Sciences, Sweden; per.angelstam@slu.se; marine.elbakidze @slu.se).

Translating policies about sustainable forest management as a social process and sustainability outcomes into the real world

of landscapes as social-ecological systems involves several challenges. Hence, applied research policies advocate improved
innovative problem-solving capacity. One approach is transdisciplinary research that integrates different disciplines, as well as
researchers and practitioners. Drawing upon 14 experiences of problem-solving in forest landscapes, we used group modelling to
map perceived barriers and bridges for researchers’ and practitioners’ joint knowledge production and learning towards sustainable
forest landscapes. The analysis indicated that the transdisciplinary research process is influenced by (1) the amount of traditional
disciplinary formal and informal control, (2) adaptation of project applications to fill the transdisciplinary research agenda,

(3) stakeholder participation, and (4) functional team building/development based on self-reflection and experienced leadership.
Focusing on functional green infrastructures in forest landscapes as a common denominator for the delivery of ecosystem services
and thus human well-being, we discuss how to diagnose social-ecological systems, and use knowledge production through
collaborative learning as treatments.The term integrative landscape approach captures this.

Social dynamics and integrative methods in forestry science education. Baerlocher, B., Miihlethaler, U. (Bern University of
Applied Sciences, Switzerland; bianca.baerlocher@bfh.ch; urs.muehlethaler@bfh.ch).

Nowadays research methods are still strongly divided into natural and social sciences. However, all sustainability-related fields
require integrative methods as sustainability always contains the societal dimension of how people want to shape their future. The
conference title therefore implies that the integration of social science into forest science is a necessity. This applies to both forest
research and forestry education. The Forest Division of the School of Agricultural, Forest and Food Sciences has recently
launched a major in “Forests and Society” for its BSc programme in Forest Science with the aim to develop more appropriate
methods, including social science perspectives, for research and forest science education. The undergraduates learn that urban
woodlands are increasingly characterized by high social value which leads to conflicts between different forest-user groups, forest
managers and authorities. Our experience is that future forest professionals need basic knowledge of societal dynamics and
integrative methods. Furthermore, we have observed that women in particular are attracted to social topics in Forest Science
studies. Therefore, the integration of social science could also lead to more equality in the male-dominated forestry industry.

My presentation will focus on interrelated models which integrate social and natural science perspectives, and the future of
interdisciplinary forest science research and education.

Teaching foresters about gender, property and why they matter. Fortmann, L. (University of California-Berkeley, USA;
louise.fortmann @ gmail.com).

Using examples from Africa, Indonesia, and North America, the importance of gender, local knowledges, and property to forestry
practice will be demonstrated. Based on 30 years of teaching social aspects of forestry in the U.S., Europe and Africa, processes
for teaching these topics will be explored.

Barriers to updating university forestry curricula. Innes, J. (University of British Columbia, Canada; john.innes@ubc.ca).

One of the major challenges facing the inclusion of adequate amounts of social science in a forestry degree is the accreditation
requirements of professional forestry associations. These often pay lip service to the social sciences, but fail to fully integrate
social sciences in the curriculum. For example, the requirement to demonstrate writing skills is often met through the provision of
a single course, rather than ensuring that writing is included at all stages of a program. Forestry programs also face a consider-
able number of other barriers to the inclusion of social sciences. Amongst these is a preference from existing faculty to ensure
that the natural sciences are adequately covered. Another problem relates to recruitment of social scientists into a forestry faculty.
Such individuals may end up being isolated from others in their discipline, and thus may have difficulty attracting collaborators
and even in obtaining research grants. The different approaches to publishing may also be a barrier: foresters in the natural
sciences publish mainly through research papers, whereas the primary outlet for social scientists may be books. Resolving these
difficulties requires a change in approach that is only just appearing in some forestry faculties.

Promoting gender competence of forestry students — experiences from GenCom international spring school. Karmann, M.
(Forest Stewardship Council — FSC International, Germany; m.karmann@fsc.org), Dr. Lewark, E. (University of Freiburg,
Germany; siegfried.lewark @fobawi.uni-freiburg.de).

There is a special need for gender competence in natural resources management, in particular, when land use questions or
inheritance patterns are touched. This need for gender issues in curricula like forest sciences and environmental governance has
been addressed in a learner oriented international spring school of two weeks in 2011 and 2012 at the University of Natural
Resources and Life Sciences, Vienna (BOKU), and at Warsaw University of Life Sciences, with coordination from University of
Freiburg, students from these three universities as well as from Swedish University of Agricultural Sciences. Following earlier
gender courses with a different format, this course was based in parts on experiences from the IUFRO research group Gender and
Forestry and the Team of Specialists on Gender and Forestry, which concluded that the current situation of gender equality and
gender balance in the sector is reflected by the gender situation in the institutions providing education, research and extension.
The spring school has been supported as a MOODLE e-learning course, set up at BOKU. It has been organized as an Erasmus
Intensive Programme through an EU grant. Results of students’ evaluations included: general satisfaction with the courses; much
gender theory wanted; majority of participants were female; mastering of English language was already excellent before the
course; workload was generally considered adequate; the spring school has been recommended to other students.
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Facilitating social learning to improve collaboration between forest managers, stakeholders and communities. Kocher, S.,
Rodrigues, K., Ingram, K., Lombardo, A. (University of California Cooperative Extension, USA; sdkocher@ucanr.edu;
karodrigues@ucanr.edu; kcingram@ucanr.edu; amlombardo@ucanr.edu).

To be successful, foresters, land managers, and scientists must learn how to work with stakeholders and communities. Ideally they
possess skills that facilitate dialog, promote mutual learning, and foster collaboration on forest management goals and methods. In
2013, the University of California Cooperative Extension’s (UCCE) hosted a series of facilitation workshops for forest managers
and stakeholders to improve collaboration skills as part of the Sierra Nevada Adaptive Management Project (SNAMP)(http://
snamp.cnr.berkeley.edu), a cross disciplinary study of forest fuels reduction treatments on national forests in the Sierra Nevada of
California. UCCE conducts outreach to engage communities and stakeholders in SNAMP through interactive techniques, includ-
ing science meetings with researchers, agencies and public; presentations to community groups; field trips; and management and
facilitation workshops. Facilitation workshops use a ‘train-the-trainer’ model with curriculum on process constraints, framing
collaborative projects, meeting logistics, group dynamics, understanding interactions, dealing with difficult behaviors and reducing
conflict. Staff from federal and state forestry, fire, wildlife and research agencies, local conservation and non-profit organizations
is attending and report that the training is timely and relevant to issues they face. Evaluation shows that SNAMP has fostered
learning about forest science and management and has improved relationships between stakeholders, agencies and scientists.

Does counseling matter? An analysis of forest advisors’ influence on forest management practices. Lidskog, R., Sjodin, D.
(Orebro University, Sweden; rolf.lidskog@oru.se; daniel.sjodin@oru.se).

Forest advisors have a central role in the implementation of the Swedish forest policy and research has shown that forest owners
have great confidence in forest counselors. At the same time, research has shown that forest owners’” have an ambivalent attitude
towards the advice they receive from forest counselors. Thus, there is a lack of knowledge of whether forest counseling matters
or not, which is the point of departure for this paper, which investigates to what extend and in what ways forest counseling
matters. Through an interview study of public, corporate and private forest counselors, the study analyzes forest advisers’
activities and self-understanding. By applying Bourdieu’s theory of practice, the field dynamic of the forestry sector and the social
position of forest counselors are mapped. The study finds that the relationship between forest counselors and forest owners is a
relationship between actors with different access to knowledge capital; theoretical knowledge; as well as practical, embodied
knowledge. This finding explains why forest owners’ may ask for and listen to forest counselors’ advice, while not letting these
advices guide their forest management practices.

A-36 From data to knowledge, geospatial tools and information access

Organizers: Carla Heister (Yale University, USA), Dave Vanderzanden (U.S. Forest Service), Gillian
Petrokofsky (Oxford University, UK) & Kevin Megown (U.S. Forest Service)

Ground-truthing validation for a near real time deforestation monitoring system in the Ucayali Region, Peru. Coca Castro,
A., Tello, J., Reymondin, L., Paz, P. (International Center of Tropical Agriculture (CIAT), Colombia; a.coca@cgiar.org;
JJTELLO@cgiar.org; terra.i.ciat@gmail.com; paulapazl 101 @ gmail.com).

The Terra-i tool is a near real time monitoring system that has been detecting natural vegetation loss from 2004 to the current
over the Latin-American and Caribbean region. With the aim to demonstrate the tool’s consistency, a ground-truth validation is
needed for better understanding the land cover and land-use changes that the tool is able to detect. The objective of this study
was to classify land use and land cover types and to characterize changes, particularly deforestation patterns, between the
detections of 2011 and 2012 from Terra-i system in the influenced areas from eight human settlements distributed along the
Ucayali River and Federico Basadre highway in the Ucayali region, Peru. Around 60 field sample sites were validated and a large
dataset of material were recorded including geo-referenced photos, surveys and landscape descriptions. The preliminary results
showed contrasting dynamics according to the settlements type (near to river or road), being evident the presence of large scale
activities such as oil palm and cacao plantations in the sites near to the highway. In addition, the ground data and preliminary
analysis indicated a high consistency of the Terra-i tool to detect changes due to both human and natural causes.

Observatory for forests of Central Africa : the tool for local data collection and regional reporting. de Wasseige, C.
(Observatoire des Foréts d’Afrique Centrale, Democratic Republic of the Congo; cdewasseige @observatoire-comifac.net), Nasi,
R. (Center for International Forestry Research, Indonesia; r.nasi@cgiar.org), Mbitikon, R., Tadoum, M. (COMIFAC, Cameroon;
mbitikonraymond @yahoo.fr; tadoum@yahoo.fr), MacDicken, K. (FAO Forestry Department, Italy; Kenneth.MacDicken@fao.org),
Mayaux, P. (Joint Research Center, Italy; philippe.mayaux@jrc.ec.europa.eu), Hiol Hiol, F. (Observatoire des Foréts d’Afrique
Centrale, Cameroon; fhiol-hiol @observatoire-comifac.net), Johnson, S. (ITTO, Japan; johnson@itto.int), Leticia, P. (FAO, Italy;
Leticia.Pina@fao.org), Ahimin, O. (ITTO, Gabon; ahiminolivier@yahoo.fr), Steil, M. (World Resources Institute, USA;
MSteil@wri.org).

In Central Africa, data availability about the state of the forests and the forest sector has always been a critical issue. Directly
placed under the authority of COMIFAC (Commission Ministérielle des Foréts d’Afrique Centrale), the OFAC (Observatoire des
Foréts d’Afrique Centrale) is a unique regional observatory to monitor forest resources (10 countries, 187bn ha of rain forests).
OFAC annually collects, verifies, harmonizes data through a network of partners and disseminates information through a web-
based information system, including a geospacial data repository (http://observatoire-comifac.net/index.php). These data are
analyzed by experts to produce the “State of the Congo Basin Forests” reports. Subjects like, forest cover, biodiversity, forest
economy, climate negotiations are regularly monitored. Others are occasionally treated in detail, e.g., ecosystem services, forest
zoning, informal sector. OFAC already published reports in 2006, 2008 and 2010. The forthcoming 2013 edition, is authored by
about 200 experts coming from governmental services, scientific institutions, NGOs and the private sector. The regular edition of
this document acts as a landmark of the successful international partnership about tropical forestry in Central Africa. Recently,
COMIFAC, FAO-FRA and ITTO signed an agreement to reduce the reporting burden and improve the consistency of national and
regional reports.
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Embed a librarian in your research group. Heister, C. (Yale University, USA; carla.heister@yale.edu).

Research groups would benefit from including a librarian/informationist within the group to be a go-to member for expertise in
background research gathering, in development of data management plans, in database creation, in interdisciplinary approaches to
research questions. Embedded librarianship can be project-based (defined time period) or programmatic (ongoing). Computeriza-
tion of information/data resources has not simplified the research process but has added another layer of discovery options and
complexities. Librarians have strong Internet discovery skills, organizational skills, and knowledge of research methodologies.
Any forestry research project would profit from having an embedded librarian.

Forest atlas of the United States. Perry, C., Wilson, T. (U.S. Forest Service, USA; charleshperry@fs.fed.us;
ty_wilson@yahoo.com).

The United States has a tremendous forest resource—more than 300 million hectares of native and planted forests managed by
public and private landowners for forest products, wilderness, wildlife habitat, and other purposes. Over the past 150 years, basic
surveys of United States forests have evolved into a rigorous national forest inventory (NFI) program that is used to share
information about the status and trends of these forests. Recent advancements make it possible to create maps from NFI data and
other spatial data, such as digital elevation models and satellite imagery. The Forest Atlas of the United States uses these maps to
highlight the value of our Nation’s forest in a novel manner. In the atlas, we explore these questions and many more: Where do
forests grow? What else lives in forests? What shapes forests? What benefits do forests provide? What is in the future for our
forests? This project represents a strategic partnership between several different parts of the USDA Forest Service, integrating NFI
data with remote sensing and GIS applications. Here we review the content included in the atlas and highlight the use of maps,
graphics, accessible text, and images to communicate forest ecosystem services with the public.

Bringing the science back into literature reviews of science. Petrokofsky, G. (University of Oxford, United Kingdom;
gillian.petrokofsky @zoo.ox.ac.uk).

Forestry in the 21st Century faces two substantial challenges: the elevated rate of change in the wider social, economic and
environmental context for forests and forestry; and. the changing expectations about the type and value of ecosysem services that
forests should deliver. Science from forestry and boundary disciplines, such as agriculture and development, is called on to
provide relevant and credible information to inform emerging policy and practice. This involves using existing research more
effectively, in addition to developing new research. Arguably there will be even greater need to consolidate existing research
evidence, which is growing exponentially, in the form of literature reviews. Typically, however, the lack of transparent method
and reproducibility of traditional literature reviews renders them fundamentally unscientific. Systematic reviews, described as
‘critical links in the great chain of evidence’, aim to overcome problems inherent in single studies, randomly selected from a
huge body of literature, by examining studies that have been selected and analysed according to strict, transparent protocols and
methods that follow a recognised scientific approach. Case studies of ongoing systematic reviews illuciate how a scientific
approach to literature reviews can add value to past knowledge and infrm future research programmes.

Western U.S. climate change GeoBrowser. Schrader-Patton, C. (U.S. Forest Service, USA; cschrader@fs.fed.us).

Climate change challenges us to focus on resilient ecosystems, ones that can continue to function in the face of unprecedented
climate change—unprecedented both in the magnitude and speed of change. Resource managers are increasingly being asked to
document how management activities affect and are affected by climate change. Future climate forecasts center around general
circulation models (GCMs) that simulate the temperature and movement of air masses around the planet. Unfortunately, these
models are inappropriate for use at regional scales. To address this issue, scientists have developed methods to downscale these
GCMs. Downscaling generates regionally relevant data through statistical modification of the GCM or dynamically by using
GCM-generated outputs as the inputs for a local regional climate model. A consortium of federal agencies provided funding to
develop west-wide downscaled climate data for planning and impact studies at regional scales. The resulting effort from CIG
produced thousands of 5-km resolution data layers using three different climate models. We developed the West-Wide Climate
Change GeoBrowser to give users an accessible first look at this complex dataset and compare outputs from the three models.
The GeoBrowser is intended to be complementary to a site called EcoShare, where all data are available for download.

Landscape Change Monitoring System to support all lands and owners for the continental United States, Hawaii and
Alaska. Schwind, B., Megown, K., Quayle, B. (U.S. Forest Service, USA; bschwind@fs.fed.us; kamegown@fs.fed.us;
bquayle @fs.fed.us).

The Landscape Change Monitoring System (LCMS) project will generate and/or provide access to an unprecedented source of
geospatial data and summary information that describes the timing, location, extent, severity, and trajectories of landscape changes
for the continental United States, Alaska and Hawaii. The project will leverage the nearly 40 year record of Landsat Thematic
Mapper data archived by the U.S. Geological Survey (USGS) Earth Resources Observation and Science (EROS) Center. LCMS
will provide a full geospatial data and information product suite for all mapped disturbances. Processed imagery, continuous and
thematic disturbance data, disturbance boundary delineations, mapping/visualization products, and statistical summaries will be
available through webbased applications.

Providing critical geospatial information through enterprise systems — a U.S.Forest Service experience. Vanderzanden, D.,
Megown, K. (U.S. Forest Service, USA; dvanderzanden@fs.fed.us; kamegown@fs.fed.us).

Reliance on enterprise information systems to support research programs as well as operational information requirements has
become widespread across the science and resource management communities. Organizational policies and IT investment
strategies have promoted the use of such systems as a primary means of discovering, accessing, and utilizing large volume
information stores that are not efficiently or cost-effectively managed across multiple locations. More significantly, enterprise
information systems can create opportunities for accessing and analyzing data that were previously difficult to assemble and not
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practicably available to many users. The ability to quickly access histories of spatial data and exploit temporal sequences is but
one compelling utility that is now more available to a broader audience. The U.S. Forest Service has implemented an enterprise
approach to publishing imagery and other geospatial assets that has changed the capability of its workforce and established a new
expectation for data availability and use. This paper examines the U.S. Forest Service experience in providing critical information
assets through enterprise information systems and explores how this will continue to drive the availability of geospatial data and
influence thinking about landscape analysis and characterization.

A forest lands information system in support of sustainable management and use of forests. Vogiatzis, M. (National Cadastre
& Mapping Agency, Greece; MVOGIATZ@KTIMATOLOGIO.GR).

In Greece, forests and forestlands managed by the Forest Service cover about 60% of the country but they have not yet been
definitively mapped in a systematic and scientific way. Forests and forestlands boundary delineation and land status (forest/non-
forest) is fundamental for an effective public lands administration, cadastre development, physical and spatial planning. This lack
of forest spatial data, information and knowledge is caused by the absence of a comprehensive policy on land management over
time. Efficient and effective forest and forestlands information infrastructure is required to serve protection and sustainable
management of forests and forestlands and meet emerging challenges, such as climate change, biodiversity protection, urban
expansion and catastrophic wildfires. In this paper, we introduce a holistic approach for an effective forests and forestlands
management and monitoring through the development of authorized forest maps and a national forest lands information system
based on Geographic Information Systems (GIS) and Information Communications Technology (ICT). The current initiatives, the
required institutional and organizational arrangements and system design as well are discussed. The system will enable access and
dissemination of reliable and up-to-date forest data and information both to public and government, in support of sound decision
making and sustainable development.

A-37 Knowledge exchange and communication of forest research for human and
community well-being

Organizers: Cynthia Miner (U.S. Forest Service), Jurij Begus (Slovenia Forest Service), Guy Smith
(NRCan- Canadian Wood Fibre Centre) & Alejandra Real (National Forestry Corporation, Chile)

A systematic, evidence-based review of key issues facing Oregon family forest owners. Creighton, J., Johnson, J., Carlson, D.
(Oregon State University, United States; Janean.Creighton @oregonstate.edu; jim.johnson@oregonstate.edu; Deanne.Carlson@
oregonstate.edu).

This investigation examines contemporary literature describing attributes of Oregon family forest owners with the objective of
identifying potential educational interests of these owners, and evidence of their prior knowledge, interest, and concerns about
topics at the intersection of small woodland owner interests and the interests of society: Intergenerational Transfer; Invasive
Species; Climate Change; Riparian Management; and Management Plans. We used systematic evidence review as an analytical
framework and content analysis as a methodology for data extraction to evaluate disparate sources of information to objectively
inform a uniform construct representative of Oregon family forest owners. We identified 18 literature sources based on studies
conducted between 2000 and present. Analysis of the literature for manifest expressions suggested varying degrees of landowner
interest over the five program topics. However, a substantial amount of the extracted information came from un-interpreted
findings that are poorly generalizable, both internally and externally. Although the landowner expressions extracted from the
literature form a solid basis for directing further inquiry, interest alone is unlikely to adequately inform the development of
theory-based educational programs. We suggest that future assessments of the educational needs of family forest owners be built
on specific educational frameworks that would allow for more generalizable findings.

Assessment of the impact of Forestry Research Institute of Nigeria activities on neighboring communities. Julius, A.,
Onilude, Q., Akinyemi, O., Olayiwola, 1., Oniroko, N., Eyinfunjowu, L., Solanke, 1. (Forestry Research Institute of Nigeria,
Nigeria; talktobayo247 @yahoo.com; omoonilu@yahoo.com; akinyemi77@yahoo.com; funbola2003 @yahoo.com, chopperflows@
yahoo.com; tessysplacel @gmail.com; solancyl983 @ hotmail.com).

The main objective of this study was to assess the impact of Forestry Research Institute of Nigeria (FRIN) activities on the
surrounding communities in the past 20 years. The assessment was carried out in 6 research outstations of FRIN and the 4
colleges of forestry spread across the 6 geopolitical zones of the Country. Two sets of structured questionnaire were designed to
collect information on the impacts of colleges of Forestry and research Outstations on their neighboring communities. For each
outstation and college, 4 communities were sampled, and 25 household heads in each community were interviewed. A total of
1000 questionnaires were distributed within the 6 geopolitical zones of Nigeria for the study. Results showed that FRIN activities
in the sampled communities has translated to sustainable growth and development in the areas of environmental protection, forest
conservation and management, education and training, plantation establishment, employment opportunities and a better healthcare
delivery through forest products. It is suggested that research funding should be a government priority, and that support from
international communities will go along way in further strengthening FRIN to deliver her research mandates at local, national and
international levels.

Communication gaps regarding biodiversity in the mass media: experience from the Convention on Biological Diversity
COP10 meeting and beyond. Kohsaka, R., Kohsaka, R. (Kanazawa University, Japan; kohsaka @ hotmail.com; tomiyoshi @ staff.
kanazawa-u.ac.jp).

Communicating the importance of biodiversity and ecosystem services of forests is critical for policy makers and scientists. To
date, scientists and policy makers have aimed to demonstrate the value of biodiversity in various channels, such as science-policy
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report (CBD’s Global Biodiversity Outlook), economic evaluations (e.g., The Economics of Ecosystems and Biodiversity (TEEB)
initiative), designation of sites (protected areas, MAB reserves) or general education activities. Yet scientists, practitioners, policy
makers are struggling with the challenge to communicate and demonstrate the value of biodiversity. The 10" CBD Conference of
the Parties meeting (COP 10) held in Japan provides us with unique opportunity to explore the media strategies of various
stakeholders and the discourses in mass media. The COP10 is a benchmarking conference for the process because the Parties
agreed on Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their
Utilization (ABS) and post-2010 Target. We analyze the gap of newspaper articles between pre-COP10 and COP10 conference
period. The issues relevant to ABS was largely absent in pre-COP10 but emerged as major news during the COP10, analyzing
the trends and internal politics of media through detailed interviews.

Social mapping for the determination of environmental dynamics in rural contexts: the case of the Rio Grande basin,
Department of Antioquia, Colombia. Lopez Gomez, C., Botero Fernandez, V., Ortega Molina, L. (Universidad Nacional de
Colombia, Colombia; cplopezg @unal.edu.co; vbotero@unal.edu.co; Ifortega@unal.edu.co).

This work defines the dynamics of environmental change in the basin to the Rio Grande-Antioquia-Colombia, through the
development of social baseline mapping. It was hypothesized that the development of social mapping produced by a community
of its territory, allows us to reconstruct the process of change for the territory, generating a valid cartographic document, facilitat-
ing relationships between the community and public bodies for environmental management and local governance processes, and
fill the information gap in rural settings which limits decisions on these. The study showed that the loss of the areas’s native
forests began over 30 years ago and that by 2012, the area’s vegetation became dominated by grasses. However this transition
from forest to pasture not apparent from available official data sources, but could be reconstructed by developing baseline social
mapping. The work shows that where only limited information available for understanding dynamic environmental change, a
larger more detailed picture can reconstructed by utilizing local knowledge, thereby increasing the level of knowledge of the
territory, and possibilities for governance and decision making.

Forest as a place for health, recreation and learning — case studies. Marusakova, L., Sarvas, M. (National Forest Centre,
Slovakia; marusakova@nlcsk.org; sarvas@nlcsk.org).

In this paper we discuss the variety of social benefits connected with forests and forestry. In central Europe countries, forestry is
considered mostly in contex of productive aspects, but the general public is not aware of other benefits, like tourism, recreation,
education, and rural development. The problem seems to be connected with the interruption of the contact and relationship among
human being and nature and insufficient communication by those in the forestry sector with society. The study is focused on best
practises examples of programmes dealing with forest related environmental education, woodland learning, ecotourism and
forestry communications projects across the Slovak republic and neighbouring countries. The programmes highlight increasing
knowledge about forests together with physical activities in woodland and strengthening personal responsibility for natural
resources conservation. Public participation and involvement in programmes results in better understanding and perception of
forest sector as well as benefits to society in spending more time outdoor in healthy environment.

Predicting wildland-urban interface homeowners’ perceptions of risk and willingness to conduct defensible space activities.
Olsen, C. (Oregon State University, USA; christine.olsen@oregonstate.edu), Kline, J., Ager, A. (U.S. Forest Service, USA;
Jkline@fs.fed.us; aager@fs.fed.us).

Two factors that influence forest policy in dry-land forests are: (1) the increased size and number of wildfires over the last
decade; and (2) expansion of the wildland-urban interface (WUI) owing to amenity migration and growing suburban populations.
These factors result in more human lives, properties and values at risk of fire. Notably, WUI homeowners can reduce fire hazard
on their own land, by using non-flammable construction materials, pruning branches, or reducing trees. Commonly known as
defensible space activities, these actions are believed to greatly improve the survivability of a home during a fire. However, many
homeowners still do not act. In this study we examine factors that influence WUI homeowners’ willingness to conduct these
activities. We report on findings from a 2012 mail survey in central Oregon (USA) that asked WUI homeowners about their
defensible space activities. In our study, we evaluated factors that are correlated with homeowners’ self-reported mitigation
measures, including objective and perceived wildfire experience and risk, as well as other social and spatial variables. Results
help us understand what influences homeowners’ willingness to conduct mitigation activities so that resources and policies can be
aimed at those influencing factors, with the goal of getting more homes and lives protected.

Differences in biodiversity assessment strategies between experts and novices in ecology in logged forests. Pihel, J., Ode
Sang, A. (Swedish University of Agricultural Sciences, Sweden; johan.pihel@slu.se; asa.sang @slu.se), Nystrom, M.

(Lund University, Sweden; marcus.nystrom@ humlab.lu.se), Hagerhall, C. (Swedish Agricultural University, Sweden;
caroline.hagerhall @slu.se).

The study investigates the impact of expert knowledge on strategies when assessing biodiversity in photographs of recently cut
forests. 13 experts and 17 novices viewed photographs on screen and were asked to place a square over the area that contained
most species. After all images had been presented, the participants reported what strategies that they used. The strategies used as
reported by the participants were coded into a common set of content based categories. These included categories also identified
from previous research such as dead wood and standing trees. All squares for the each participant were screened for any of the
content based categories which meant that a square could contain several categories. The present study discusses the implications
of having expert design for biodiversity, and that the novices might not acknowledge the same areas as important. In connection
to Fry et al. (2009) the aspect of different groups having varying strength in the connections between visual indicators and
management of the site is something planners and managers of forests need to deal with if the goal is a truly multifunctional
forestry.
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Capacity building — training for forestry sector to support better cooperation with local population: Guyana case study.
Poljanec, A. (University of Ljubljana, Slovenia; ales.poljanec @bf.uni-lj.si), Benn, S., Mohase, A. (Guyana Forestry Commission,
Guyana; 1simonebenn@ gmail.com; a_mohase @yahoo.com), Begus, J. (Slovenia Forest Service, Slovenia; jurij.begus@zgs.gov.si).

In relation between forestry professionals and forest dependent communities, ways of participation and extension have the most
important role. To improve such skills and knowledge, we designed the project “Capacity building — training for forestry sector to
support better cooperation with local population”, where the most important goal was to create trained group of selected forestry
stuff in Guyana. In the first phase of the project the situation analysis were performed including stakeholder analysis, analysis of
extension and participatory needs. The role of different stakeholders was analyzed using guided interviews, while the relations
between stakeholders were analyzed using Vann diagram. The extension needs were analyzed using Delphi approach where in the
first step writestorming was used to identify extension needs and in the second step extension needs were grouped and voting was
performed to identify extension priorities. The participation needs were analyzed using H-form, guided interviews and expert
estimations. In the second phase the initial curriculum of extension skills and participatory methods was modified according the
situation analysis and the training for selected Guyana Forestry Commission and Forestry Training Centre staff was performed.

In the paper content of the project, experiences and problems in organizing and implementation are discussed and evaluated.

Science in forest policy program and political discussion: the example of Bangladeshi forest policy program and print
media discourse. Sadath, M. (Khulna University, Bangladesh & University of Gottingen, Germany, mnsadath@yahoo.com).

Forest issues are very important in Bangladesh and are widely discussed in the print media. The print media play an important
role in the construction of the social, environmental and economic context of the Bangladeshi forest sector where forest policies
are formulated and modified. As forest issues are mostly science driven problem, the information provided by the forest science
in the media has greater importance in influencing public opinion and hence to policy directives. This paper explores the scientific
communication in forest media discourses in the Bangladeshi print media as well as the presence of scientific research findings in
Bangladeshi forest policy programs over last 12 years. It analyses the media discourse in the “The Daily Ittefaq”, a reputed
Bangladeshi print medium and Bangladeshi forest policy documents from 2001 to 2012. A quantitative, qualitative content
analysis, followed by interviews of policy decision makers and scientists was chosen as methodology. The empirical findings
reveal low presence of scientific communication in the print media, where only 17% of speaking actors are scientists. This

study also reveals limited presence of scientific research findings in forest policy decision making process, where only 29% of
examined policy decisions were driven by scientific research findings.

Exploring the science-stakeholder interface in climate change adaptation research within Swedish forestry. Swartling, A.G.
(Stockholm Environment Institute & Stockholm Resilience Centre, Sweden; asa.swartling @sei-international.org), Jonsson, A.
(Lund University, Sweden; anna_maria.jonsson@nateko.lu.se).

Stakeholder engagement has gained increasing importance in research programmes over the past few years. Several scientific
arguments for involving stakeholders in the research process have been put forward in the recent literature, including the value of
providing a reality check and identifying social relevant research questions. However the communication between researchers and
stakeholders in the sustainability science sphere is often impaired by linguistic barriers, different priorities and time constraints.
We have studied the organizational aspects of the science-stakeholder interface in climate change adaptation research in the
context of Swedish forestry. Our study indicated some difficulties in conducting fruitful science-practice dialogues on research on
climate change impacts in the forestry domain. Researchers focusing on a multitude of ecosystem services and uncertainties
associated with future projections may experience a conflict between producing general recommendations and providing support
to a planning process carried out external to the research process, with negotiations among stakeholders on common goals

and shared responsibilities. We conclude that researchers should take responsibility for this issue by reflecting upon which
stakeholders are invited to the dialogue and whose perspectives are included in the research process.

Posters

Forest models dissemination and knowledge transfer on cork oak based ecosystems: bridging the gap between research
and practice. Amaral Paulo, J., Faias, S., Palma, J., Tomé, M. (Technical University of Lisbon, Portugal; joanaap @isa.utl.pt;
soniapf@isa.utl.pt; joaopalma@isa.ulisboa.pt; magatome @isa.utl.pt).

The objective of this work was to define a new strategy for the dissemination of the improved version of the SUBER growth and
yield model released in the end of 2011. This strategy was supported in 3 pillars: on the Web; at the university; in the forest. The
SUBER model is now included in the SIMfLOR platform, a user-friendly interface available for free download in the FcTools
web-site (www.isa.utl.pt/cef/forchange/fctools). This site was specifically developed for the purpose of forest models dissemina-
tion, knowledge transfer from the research group and user’s feedback collection. Other tools are also available, such as a cork
growth simulator. At the university, technical education courses are being organized regarding the best use of existing forest
models tools by private and public forest managers. Seminars for the presentation of research and project results are periodically
organized including multidisciplinary programs. These events are made outside the university, in collaboration to forest owners
associations and other organizations, with practical field trips ‘in the forest’ if needed. Inquiries made to participants and on the
web site reveal an increase interest in the existing forest management tools and research results.

The Community Biomass Handbook and computer app. Becker, D. (University of Minnesota, USA; drbecker @umn.edu),
Lowell, E. (U.S. Forest Service, USA; elowell @fs.fed.us), Bihn, D. (Bihn Systems, USA; dan@danbihn.com), Anderson, R.
(The Beck Group, USA; Roya@beckgroupconsulting.com), Taff, S. (University of Minnesota, USA; sjtaff@umn.edu).

The Community Biomass Handbook is a multimedia electronic library to help community partners rapidly explore and initially
evaluate a variety of thermal energy options without having to invest significant time, resources, or pursue costly feasibility
studies. The Handbook showcases successful projects from around the country using text, photos, video interviews, diagrams,
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and — most importantly — an interactive financial computer app. The Handbook connects forest planning with value chain and
pre-feasibilitiy analysis in an interactive PDF, ebook, and conventional webpage format.

“Forest Culture* network in Austria: a new approach to put international agreements into practice for the benefit of local
people. Johann, E. ({UFRO Research Group 9.03, Austria; elisabet.johann@aon.at).

Austrian’s forests are the most characteristic element of the cultural landscape and render a number of extremely important
economic, ecological and social services. Due to the long history of utilization the sustainable management of forests bas been an
objective of forest policy for generations. People depended heavily on the products of the forest both in their personal lives and in
the general economy. A high amount of traces of this traditional forest utilisation practises are still visible in the landscape and
give evidence of forest management as well as of industrial growth. However, migration and socioeconomic development have
deeply changed the relationship between society and forest resources, interrupting the transmission of traditional forest related
knowledge between generations and reducing their role in representing the cultural identity of specific regions. The study intends
to reveal the Austrian attempts to put international and European agreements such as Forest Europe and the Unesco Convention
on Immaterial Cultural Heritage into action for the benefit of the local people. It addresses the establishment of the network
Forest Culture in Austria, its targets and visions and introduces its stakeholders. The paper also puts attention on the efforts to
raise awareness to this topic by specific educational programs.

Participatory approach potentials in adoption of agronomic, land and water management technologies in semi-arid areas
of Tanzania. Kagosi, P. (Tanzania Forestry Research Institute (TAFORI), Tanzania; pjkagosi@yahoo.com).

The study was conducted to asses the potentials of participatory approach (PA) in enhancing adoption of improved technologies.
The literature provides much general information on Participatory Approach (PA) in Tanzania, but there is insufficient scholarly
work available on the contribution of PA in adoption of improved technologies. Specifically, this study determined technologies
adoption rates in the study areas using a cross-sectional research design. Methodologies used for data collection includes focus
group discussions, questionnaires survey, key informant Interviews and participant observation. Questionnaire data were collected
from 240 randomly selected households. Data were analysed using the Statistical Package for Social Sciences and content
analysis. The results show that PA improved knowledge and skills of beneficiaries as most of respondents from Participatory
Irrigation Development Programme (PIDP) schemes (61.3%) adopted improved technologies than respondents in Non-PIDP
schemes (25%). The results further revealed that farmers using PA adopted more improved agronomic technologies as 63.7% of
respondents in PIDP adopted improved maize varieties vs 22.5% of non-PIDP respondents. Furthermore, 61.2% of respondents in
PIDP schemes planted trees vs 24.4% in non-PIDP schemes. It was concluded that PA encourage a large proportion of farmers to
adopt improved technologies as farmer’s ideas have been incorporated.

Pedagogy of Place Institute. Kruger, L. (U.S.Forest Service, USA; lindalaska2003 @ gmail.com), Standley, M. (University of
Alaska Southeast, USA; mark.standley@uas.alaska.edu).

Educators at the University of Alaska Southeast and an array of partners designed and implemented a three-day professional K-12
development program based on incorporating scientific, cultural and local knowledge in place-based learning. During the four day
experiential event held July 17-19. 2013, Alaska teachers explored Southeast Alaska’s Coastal Temperate Rainforest, including
visiting an estuary, a beach and tidal area, a lake, a river, and a retreating glacier. The institute integrated the threads of STREAM
— Science, Technology, Reading, Engineering, Art and Math and incorporated local Tlingit culture bearers as speakers and field
trip co-leaders. Eighty teachers participated in technology and cultural workshops each morning and spent their afternoons
applying what they learned to help them learn about a different field setting each day. The desired outcome is for teachers to
transform insights, ideas and field experiences incorporating relevant STREAM curriculum and cultural knowledge into classroom
activities. Discussions included Native uses of plants, animals and land, local effects of climate change, and different ways to
experience, study and document the world we live in. For more information see: http://www.uas.alaska.edu/education/pec/stream/
index.html.

Managing knowledge in a research organisation: the case of Kenya Forestry Research Institute. Mbiru, S. (Kenya Forestry
Research Institute, Kenya; sheilambiru@ gmail.com).

In today’s global economy, knowledge is a strategic asset that gives organizations a competitive edge. This is especially true for
research organizations where new knowledge must be generated, shared, applied and managed for maximum impact. Kenya
Forestry Research Institute (KEFRI) creates knowledge by developing technologies that are making significant contributions to
forestry development in Kenya. Although KEFRI manages its knowledge to some degree, there is no systematic, coordinated and
integrated approach to drive the process. Thus, management of KEFRIs knowledge products and services is required to achieve
wider dissemination to stakeholders and decision makers. To successfully implement knowledge management (KM) activities it is
essential to have a knowledge management strategy (KMS) that is aligned with the organization’s overall strategy. In recognition
of the importance of managing knowledge, KEFRI is developing a KMS. This process requires a knowledge audit (KA), to
review existing knowledge assets, flows and gaps. A survey design using probability and non-probability sampling techniques was
used to select 11 research management team members, 333 employees and 222 stakeholders and a semi-structured questionnaire
administered. Based on the findings of the knowledge audit, a knowledge management strategy will be developed to guide
implementation and institutionalization of knowledge management in KEFRI.

Uneven-aged management in a mixed-conifer forest in northeast Oregon: a case study with an innovative educational
approach. Oester, P., Fitzgerald, S., Parker, B., Hino, J. (Oregon State University, USA; paul.t.oester@oregonstate.edu; stephen.
fitzgerald @ oregonstate.edu; bob.parker@oregonstate.edu; jeff.-hino@oregonstate.edu).

Little is known about the application of uneven-aged management methods, like Individual Tree Selection (ITS) for managing
mixed-conifer forests in the northwest. Many family forestland owners and state and federal managers are interested in ITS
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because it provides a continuous forest canopy, reduces reforestation costs, it’s aesthetically pleasing and avoids clearcutting.
However, there are many questions we don’t know the answers to. The primary goals of this comprehensive educational program
are to: 1) learn more about and document the “how to’s” for implementing ITS in a typical mixed-conifer forest and how the
stand, including regeneration, responds to periodic harvest entries; and 2) communicate what we learn through typical delivery
systems such as tours and workshops, as well as a traditional PDF coupled with a separate interactive, online multimedia app.

In 2005 we implemented an ITS case study, including establishing permanent plots in a 50-acre dry mixed-conifer forest on the
Oberteuffer Research and Education Forest near Elgin, Oregon, which is a satellite research forest of Oregon State University.
We will provide an overview of this project including lessons learned to date in the case study and an example of the twofold
educational materials, a PDF and interactive, online multimedia app.

Pest scene investigators: a citizen science-based effort to improve forest health in Oregon. Oester, P., Shaw, D., Strong, N.
(Oregon State University, USA; paul.t.oester @oregonstate.edu; dave.shaw@oregonstate.edu; nicole.strong @oregonstate.edu).

Forest health is one of the most challenging issues facing woodland owners in Oregon. Surveys consistently show that forest
owners and managers’ rate forest health issues as high priority. Evidence continues to mount that climate change will likely
elevate pest risk and mortality. The Oregon State University Forestry and Natural Resources Extension Program recently em-
barked on an educational strategy for addressing these issues. The Pest Scene Investigator (PSI) program has three guiding
objectives: 1) Promote mitigation practices that reduce risk of forest decline or catastrophic fire due to insect, disease and invasive
species. Actions include development of a PSI training curriculum, volunteer coordination, annual trainings, and a management
guide; 2) Demonstrate cost-effective and innovative methods and technologies for use in forest health mitigation; and 3) Provide
a platform for on-going education and awareness for current PSI’s as well as other landowners and technicians through email
updates, website and an online OSI forum (Moodle). Our presentation will highlight these outreach products and share the results
of an impact evaluation recently completed.

IUFRO and Global Forest Decimal Classification — status and future. Saarikko, J. (Finnish Forest Research Institute, Finland;
Jjarmo.saarikko @metla.fi), Holder, B. (FP Innovations, Canada; barbara.holder@fpinnovations.ca).

The Global Forest Decimal Classification, an update of the earlier Forest Decimal Classification, was published in printed form in
2006 in IUFRO World Series nr. 19. It was prepared by an editorial team of experts from IUFRO WG 6.03.03. This paper will
study the current implementation and usage of the classification. The paper will also discuss the future needs of editorial work,
updates and maintenance as well as propose new means of online delivery and linkages to other related subject specific classifica-
tions and thesauri. Online availability of the classification would make its access easier and help in creating subject specific
metadata and search interfaces to forest related online resources. The classification would continue to be an official subdivision of
class 630 of the Universal Decimal Classification (UDC).

A role for research in supporting small-scale emerging tree growers in South Africa. Upfold, S. (Institute for Commercial
Forestry Research (ICFR), South Africa; sally.upfold@icfr.ukzn.ac.za), Dlamini, N. (Forestry South Africa, South Africa;
norman@forestrysouthafrica.co.za).

The South African Forest Industry contributes significantly to the country’s economy. Tree growing is a rurally based activity,
creating over 92 700 direct and indirect jobs. Historically, plantation forestry was dominated by large corporate firms and private
commercial tree farmers. More recently, tree farming has become attractive to small scale emerging growers, driven by changing
land ownership patterns, development of timber markets, and government support for small, micro and medium enterprises
(SMMESs). To operate as sustainable, productive tree farmers, SMMESs require support in capacity building, skills development
and access to technical knowledge. The role of forestry research in this process is twofold. Firstly, to exploit existing knowledge
to develop useful, practical information, and provide training and support in using this knowledge. This includes all aspects of
sustainable tree growing from planting through to harvesting and transport, as well as timber and non-timber products/processing,
managing risk, and the business enterprise of tree growing. Research also needs to investigate and address gaps in our knowledge
of appropriate technologies for these stakeholders. Currently there are a number of initiatives aimed at supporting and uplifting
small growers, including field-based community projects, toolkits and technology transfer material. This paper explores these
projects, highlighting the strengths and successes of each, as well as investigating proposed synergies and identifying knowledge
gaps where new research is required.

Forest culture in the neotropics: What is it? Why is it needed? Villalobos, R., Sasseville, E. (CATIE, Costa Rica; rvillalo@
catie.ac.cr, emiliesasseville @ gmail.com), Duran, L. (Cachapoal Model Forest, Chile; leonardo.duran@bmcachapoal.cl),
Carrera, F. (CATIE, Costa Rica; fcarrera@catie.ac.cr).

The tropical areas facing the most intense and constant deforestation in the last decades are located in Latin America, where
forest land has been predominantly seen as useless, since it does not provide a significant contribution to the national, local or
family economies, and economic development is clearly linked to the change of land uses for agriculture and livestock. In 2012
and 2013, GIZ, CATIE and the Ibero-American Model Forest Network (RIABM) have organized four events to analyze strategies
to build and strengthen forest culture in Latin America. Three international workshops were held: in El Petén, Guatemala; in
Tarapoto, Peru; and in Oaxaca, Mexico. There was also a study tour to Bavaria, Germany. Local leaders, technicians and officials
directly involved into successful participatory forest development processes attended these events. Key issues to build forest
culture and help mitigating deforestation were identified, such as education and evidence about the value local forest goods and
services; markets for these goods and services; clarity in forest land tenure and governance; capacity building and technical
advice for forest management; product processing and local trade by families and communities; and participation of national
institutions as partners and guides of these processes, not as controllers.
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A-38 How to make forest science available for all? Publishers’, editors’, and
authors’ challenges

Organizers: Pekka Nygren (Finnish Society of Forest Science) & Eeva Korpilahti (Finnish Forest
Research Institute, Finland)

What future for research journals in forest and wood sciences? Dreyer, E. (National Institute for Agricultural Research,
France (Inra), France; dreyer@nancy.inra.fr).

Science editing is changing very quickly with the emergence of new editorial procedures, new and often open-access journals.
This is true also in the fields of forestry and forest and wood sciences, and the editor of “traditional” journals in this area feel
very concerned by these changes. For instance, a recent survey showed that the journals from the ISI subject category “Forestry”
published only about 20% of the papers dealing with forests and wood during the period 2002-2011. This shows the vitality of
the research in this area, but also leads to the question of the specific aims and contribution of journals devoted to forests, which
in general have a smaller impact factor than those in other subject areas like plant biology or ecology. A network of forest and
wood sciences editors recently met to discuss this issue and came up with several suggestions about the actual contribution of
our journals as well as some directions for evolution of their editorial policy. The presentation will convey some thoughts about
potential changes in our editorial policy, and will be co-authored by editors from several forestry and forest and wood sciences
journals.

Development of boundary organizations to span barriers between fire science and fire managers in the United States.
Kocher, S. (University of California Cooperative Extension, USA; sdkocher@ucanr.edu), Wright, V. (U.S. Forest Service, USA;
wwright@fs.fed.us), Toman, E. (Ohio State University, USA; toman.10@osu.edu), Trainor, S. (University of Alaska, Fairbanks,
United States; sarah.trainor@alaska.edu).

Use of forest science, though critical for sound management of public and private forests, is often constrained by logistical,
political, and social factors. Obstacles include communication barriers and differences in “culture” between scientists and
managers. Managers may not be aware of relevant science or have tools to evaluate its quality and applicability. There may be
too much information for managers to digest, interpret, and apply. In 2009, the U.S. Joint Fire Science Program developed a
boundary organization to accelerate awareness, understanding, and use of wildland fire science by managers. The success of
boundary organizations hinges on being scientifically credible and legitimate, and understanding the decision context and science
user perspective, developing strong relationships, and providing information at relevant spatial and temporal scales. Needs
assessment findings showed that though use of and regard for Internet-based fire science information is universally high, in-person
knowledge exchange is preferred. Obstacles to fire science application include lack of time, resources, and access to the most
relevant information as well as communication barriers between scientists and managers. These results suggest boundary spanning
efforts need to organize and consolidate science through easily accessible websites and host in-person events that strengthen
relationships between scientists and managers.

Progress in knowledge dissemination: combining fundamental and applied research journals. Moser, W. (U.S. Forest
Service, USA; moserk@safnet.org), Walls, M. (Society of American Foresters, USA; WallsM @safnet.org).

Traditionally, fundamental and applied forest science research results have been disseminated via different pathways. The
assumption has been that both authors and readers self-segregate into more theoretical or more-applied camps and are not
interested in journals that seek to integrate these two themes. Forest Science, the scientific journal of the Society of American
Foresters, recently merged with the three applied research journals of the Society: the Southern Journal of Applied Forestry, the
Western Journal of Applied Forestry, and the Northern Journal of Applied Forestry. It is our view that both types of articles are
issue-focused and could conceivably emanate from the same research. An important factor is to preserve the identity of each type
of information stream while encouraging both readers and authors to think across the basic research-applied research divide.

This presentation will discuss the genesis of this merger, the implementation, and early responses after almost a year of
combined effort.

From paper to bits — how to make and keep 100 years of forest science available online? Nygren, P. (Finnish Society of
Forest Science, Finland; pekka.nygren@metla.fi), Korpilahti, E. (Finnish Forest Research Institute, Finland; eeva.korpilahti@
metla.fi).

Libraries around the world have provided a secure, distributed archive of printed literature for centuries. When science publishing
goes on-line only mode, publishers must take also the libraries’ archive keeping role. Melbourne Code on publishing new plant
species gives a good advice for all scientific e-publishers on distributed archive: it requires that electronic species descriptions are
deposited in several digital repositories in different geographic regions, preferably in different continents. Further, old valuable
print-only literature may be forgotten because of the perceived “difficulty” — real or not — of searching library collections.
Publishers need to take several actions for keeping science available for all users: i) digitise old print-only collections; ii) make
them available on-line; iii) build a network of safe e-repositories with libraries; iv) keep both hardware and publishing formats of
the archives up-to-date; and v) create a unified indexing system for searching old archives and new literature. Finnish Society of
Forest Science has responded to these challenges by digitising all its forest science publications since 1913 and making them
available on-line. Indexing and distributed archiving system are under work. In this contribution, we discuss our experiences
within the wider context of changing science publishing environment.

Bringing forest science to the end-user: three key challenges. Stelzer, H. (University of Missouri, USA; stelzerh@missouri.

edu), Sagor, E. (University of Minnesota Extension, USA; esagor@umn.edu), Smallidge, P. (Cornell University Extension,
United States; pjs23@cornell.edu).
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Foresters face three key challenges in delivering forest science to the end-user; be that a forest landowner, logger, or governmen-
tal official. Socrates identified three key facets of effective communication: the sender, the message, and the receiver. As the
sender, the forester must be an effective manager, facilitator if you please, of all the information that is available to the end-user.
He or she must separate science-based information from anecdotal experiences that become ‘fact’ by their mere presence on the
Internet. The second challenge lies in delivering the message. Today’s end-user is accustomed to receiving instant gratification
and the ‘easy’ answer. Complex topics, such as climate change or bioenergy, are often relegated to 1,000 printed words or less, or
60-minute webinars. So, the forester must be able to package the message as succinctly and efficiently as possible. The last
challenge facing the forester bringing science to the end-user is delivering the message to ‘Boomers’ and ‘Millennials’ alike.
Today’s audiences are a mix of at least three generations; each with their own preference for receiving information and equally
important, how they process that information. All three challenges will be addressed in the presentation.

Implications of changing publication formats for public accessibility of developing country forest and agroforestry science.
van Noordwijk, M., Hairiah, K. (World Agroforestry Centre (ICRAF), Indonesia; m.vannoordwijk@cgiar.org; K.Hairiah@cgiar.
org), Namirembe, S. (ICRAF, Kenya; S.Namirembe@cgiar.org), Hairu, B. (ICRAF, Indonesia; L.Beria@cgiar.org), Tata, M.
(Forest Research and Development Agency, Indonesia; hl.tata@ gmail.com).

Progress in science, as measured in the number of peer-reviewed publications, is unevenly distributed over the nations, with the
number of forest-related publications negatively correlated in space and time with forest cover in the first phases of national forest
transitions. For scientists who are actively engaged in interdisciplinary action-oriented work, the threshold to meet the academic
standards of disciplinary journals remains high, while the readership of these journals and publication media is restricted among
the target groups in the countries of primary concern. Open access journals and a more direct link of popular and policy-oriented
write-ups to scientific journals has increased accessibility to the intended readership, but the change from “reader pay” to “author
pay” puts additional financial burdens on developing country scientists. The emergence of lower cost journals of more dubious
reputation with low thresholds due to peer review indicates a shift towards “reader select” over “editor select” modes of publica-
tion which further increases accessibility, but adds to confusion on what credible, salient and legitimate science contributes to
public debates.

Increasing access to forest science research while improving research impact: a perspective from Tree Physiology. Way, D.
(University of Western Ontario, Canada; dway4@uwo.ca).

Making forest science accessible to researchers around the world and also to non-scientists requires moving beyond the traditional
monthly paper editions of a journal and thinking outside of the research paper. The journal Tree Physiology has recently under-
taken two initiatives to: 1) increase the impact of outstanding research publications; 2) make key research accessible to non-
scientists and to scientists who do not have paid access to the journal; 3) reach out to the next generation of tree researchers.
These include a monthly commentary section to highlight novel or particularly synthetic research papers and a Facebook page to
publicize new papers and free content. As the editor responsible for running these initiatives, I will discuss both the successes and
difficulties of using these approaches in publishing forest science.

Search engine optimisation — should we edit or not? Wennstrom, K. (Taylor & Francis, Sweden, sofie.wennstrom@tandjf.se).

The scientific journal of today is almost entirely turned into a digital entity. Print subscription orders are constantly decreasing
and the online usage of articles in full text increases exponentially. The modern search engines indexes more data than before, in
Scandinavian Journal of Forest Research the entire abstract text is for example indexed in Google searches, to ensure the widest
dissemination of the data presented. This gives a new dimension to the term selective editing, where there is potential for authors
and editors to further ensure that their research is being picked up and read to a greater extent. It also creates a dilemma for
Editors worldwide — how much should we interfere with the content of each paper? Is it safe to go ahead and add words to
enhance searchability withouth changing the meaning of the text?
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B-01 The future of ecosystem services from forests
Organizers: William Nikolakis & John Innes (University of British Columbia, Canada)

What is needed to make markets for forest ecosystem services a reality? Brand, D. (New Forests, Pty Limited, Australia;
dbrand@newforests.com.au).

The concept that ecosystems provide real and potentially quantifiable benefits to human society has been accepted for at least

20 years. The Earth Summit in 1992 created an international negotiating framework related to climate change, biodiversity
conservation, and sustainable development. However, the fundamental problem has been to change the price signals and economic
market failures that lead to continuing pollution, loss of ecosystems, and depletion of natural resources like freshwater. There
have been a number of attempts to introduce solutions to this problem via regulatory approaches, market-based systems and
voluntary certification schemes. We review some of the these efforts, including markets for sulphur dioxide allowances, European
Union carbon allowances, wetlands, stream and endangered species mitigation banks, water rights, voluntary certification schemes
and commodity roundtables, and other forms of conservation finance. Finally, we consider how we ultimately achieve a form of
end-game where both conservation functions and production functions have economic value, become stable in landscapes, and
support a truly sustainable economy.

Biodiversity offsets: delivering additionality to the conservation woodlands in Italy? Chavarria Resendez, A., Gatto, P.
(University of Padova, Italy; ariadna.chavarria@gmail.com; paola.gatto@unipd.it), Thompson, S. (Oxford Brookes University,
UK; sthompson@brookes.ac.uk).

Woodland habitats are home to large numbers of species and provide multiple environmental functions. In 2012 the European
Union (EU) launched the strategy Prioritized Action Frameworks to find co-finance sources that ensure the conservation of Natura
2000 sites. Contemporaneously, the EU Biodiversity Strategy 2020 and the No Net Loss strategy were established to commit the
Member States to implement actions that halve the current rate of biodiversity loss by 2015. Thus, the objective of this study is to
analyze the potential of biodiversity offsets, planned to compensate the residual environmental impacts of development projects,
to enhance the biodiversity conservation of protected woodlands in Italy. The construction of the highway Pedemontana Veneta
has been taken as a case study to develop a biodiversity offsetting proposal that equitably compensates for the residual impacts.
A methodology approach was designed to identify the more suitable woodlands that embrace the offsetting to reach the goal of
no net loss, and preferably, deliver additionality to such areas by having a net gain of the natural resources and services. The
results of this study will promote the creation of a more effective compensation policy in Italy, whilst boosting the conservation
of prioritized natural sites and their networking areas.

Current and future provision of ecosystem services in European mountain forests. Lexer, M. (University of Natural Resourc-
es and Life Sciences, Austria; mj.lexer@boku.ac.at), Bugmann, H. (ETH Zurich, Switzerland; harald.bugmann@env.ethz.ch),
Cordonnier, T. (National Research Institute of Science and Technology for Environment and Agriculture, France; thomas.
cordonnier@irstea.fr), Knoke, T. (Weihenstephan-Triesdorf University of Applied Sciences, Germany; knoke @forst.wzw.tum.de),
Lamas, T. (Swedish University of Agricultural Sciences, Sweden; tomas.lamas@slu.se), Boncina, A. (University of Ljubljana,
Slovenia; Andrej.Boncina@bf.uni-lj.si), Sarvasova, Z. (National Forest Centre, Slovakia; sarvasova@nlcsk.org), Zlatanov, T.
(Forest Research Institute, Bulgaria; tmzlatanov@ gmail.com), Pardos, M. (Instituto Nacional de Investigacion y Technologia
Agraria y Alimentaria, Spain; pardos@inia.es), Wolfslehner, B. (European Forest Institute (EFICEEC), Austria; bernhard.
wolfslehner@efi.int), Cienciala, E. (Institute for Forest Ecosystem Research, Czech Republic; emil.cienciala@ifer.cz), Leber, D.
(Geoexpert Research and Planning GmbH, Austria; leber@ geoexpert.at), Kourakli, P. (Stichting BirdLife Europe, Greece;
pkourakly @ornithologiki.gr).

Mountain forests provide a range of ecosystem services (ES). Multiple functions, contrasting interests of owners, and local and
regional stakeholders as well as national and international policies and other exogenous drivers such as climate change make the
design of forest management strategies for portfolios of ES a complex task. Not much quantitative information is available about
the inherent trade-offs among different ES and how these may be affected by future developments such as climate and land-use
changes. The Advanced Multifunctional Forest Management in European Mountain Ranges initiative (ARANGE), funded by the
Framework Programme of the European Union, has set out to map current forest management approaches in seven case study
regions in major European mountain ranges and to assess current and potential future provisioning of ES by means of model-
based scenario analysis. Trade-off relations among ES and vulnerability of ES towards changes in climatic conditions and
management practices as driven by socioeconomic developments are presented. Furthermore, the capacity to improve the
provisioning of portfolios of ES and to respond to external pressures via alternative management strategies is highlighted. The
contribution provides a synthesis of current and desirable future management practices across major European mountain ranges
and recommendations for policy and forest management.

The future and legitimacy of forest ecosystem services schemes for indigenous peoples: insights from Clayoquot Sound,
British Columbia. Nikolakis, W., Nelson, H. (University of British Columbia, Canada; william.nikolakis @ubc.ca; harry.nelson@
ubc.ca).

Are forest ecosystem services considered legitimate schemes by indigenous peoples? Literature is inconclusive on this question,
but it is documented that indigenous peoples find forest ecosystem services to be consistent with their values. We use a novel
choice experiment to understand the preferences of indigenous Canadians (First Nations) to different land management scenarios,
including industrial development (mining and industrial forestry), tourism, and conservation and restoration (or none). A range of
attributes such as income to the Nation, jobs, land access, and contract duration distinguish the three scenarios. We present results

Theme B: Forest Biodiversity and Ecosystem Services



The International Forestry Review Vol.16(5), 2014 111

from the experiment which captures the effect of collective versus individual decision making on the acceptability of forest
ecosystem services, and we also show in this context, that while payment for ecosystem services (PES) schemes can be consistent
with the goals of indigenous peoples in this region, the legitimacy of these schemes is contested. Surprisingly, this emerges not
from risks of commodification but instead because of the control these schemes may give to outsiders over land and resource use
decisions. Hence, the legitimacy of schemes is influenced by the degree of control provided to outsiders over land claimed by
indigenous peoples.

Direct and functional economic value marginal effects of tropical forest conversion to cacao agroforestry systems.
Obeng, E. (Forestry Research Institute of Ghana; amadanso@yahoo.co.uk), Aguilar, F. (University of Missouri-Columbia, USA;
aguilarf@missouri.edu).

This presentation discusses marginal changes in direct (i.e., market) and ecosystem functional values of transitioning from natural
forests to cacao land use systems (traditional lower-density agroforestry to high-density hybrid cacao monoculture). Marginal
estimation addresses the extent to which natural forest direct and functional values are lost in a transition to alternative land uses.
As expected, forest conversion may lead to up-front and short-term increases in direct economic gains that drive deforestation.
Negative marginal changes were observed for above- and belowground carbon sequestration potential in the two alternative cacao
land use systems over the baseline. The extent of marginal losses in carbon storage was comparatively higher for the monoculture
system than the cacao agroforestry systems and resulted in significant loss of functional values. A positive marginal change for
mean species richness in soil and litter and some essential chemical and physical soil properties (including calcium, magnesium,
sand, and silt) was found in cacao agroforestry systems compared with a natural forest. The balance of negative and positive
marginal changes in direct and functional values highlights the long-term benefits of tropical forest conservation but also the
potential of traditional cacao agroforestry systems to provide ecosystem services closer to a natural forest state.

Institutions and natural resource management: exploring payments for ecosystem services (PES) in the context of
decentralised native tree planting in Lebanon. Sarkissian, A., Brook, R., Hockley, N. (Bangor University, UK;
arbi.sarkissian27 @ gmail.com; r.m.brook@bangor.ac.uk; neal.hockley@univ.bangor.ac.uk), Talhouk, S. (American University of
Beirut, Lebanon; ntsalma@aub.edu.Ib).

Deforestation threatens biodiversity and diminishes ecosystem services, which has stimulated efforts for increasing forest
protection, restoration, and management globally. While large-scale reforestation efforts are important in restoring watersheds and
sequestering carbon, enhancing forest biodiversity remains a major challenge. Most landowners are often reluctant to voluntarily
plant trees that have little market use or value largely due to high opportunity costs. Through the conceptual framework of
payments for ecosystem services (PES), this study aimed to test various hypothetical PES designs to determine the willingness
of potential ecosystem service suppliers to accept payments that are affordable enough for potential buyers for encouraging the
establishment of diverse native trees and shrubs on private lands. Designing cost-effective PES schemes is essential to encourage
new markets for ecosystem services and provide decentralised natural resource management opportunities to benefit landowners
who provision public goods, e.g., biodiversity. An important aspect of this study was to estimate the relative trade-offs between
diversity (e.g., number of species) and production (e.g., area and numbers of trees established) through determining landowner
preferences to reforestation schemes. These insights will aid policy efforts in tailoring cost-effective designs for broadening
participation, thus enabling both reforestation and biodiversity conservation efforts to be achieved simultaneously.

Integrating ecosystem services into U.S. Forest Service programs and operations. Smith, N., Deal, R., Weidner, E.
(U.S. Forest Service, USA; nmsmith@fs.fed.us; rdeal @fs.fed.us; eweidner@fs.fed.us).

The ecosystem services concept aligns closely with the U.S. Forest Service (USFS) mission to “sustain the health, diversity, and
productivity of the Nation’s forests and grasslands to meet the needs of present and future generations.” USFS employees are
addressing ecosystem services in forest planning, management, and research to consider and sustain the broad suite of ecological,
social, and economic goods and services that forests provide to people. The USES is also encouraging landscape-scale approaches
to forest management in partnership with adjacent landowners, land managers, and non-governmental organizations. This effort
includes contributing to the development of markets, valuation research, and payment incentives for private forest conservation
and restoration. We describe the objectives of the USFS National Ecosystem Services Strategy Team (NESST) whose purpose is
to advance this work and develop cohesive ecosystem services strategy and policy for USFS programs and operations. A primary
objective is to develop effective communication about ecosystem services within the USFS as well as with stakeholders. The team
is also identifying research tools and capacity needed to actively apply ecosystem services and biodiversity considerations to land
management and decision-making, such as methodologies for determining benefits provided by a landscape, and the potential
impacts of management actions on those values.

Future payment for forest environmental services: lessons learnt from Viet Nam. Vu Tan, P. (Vietnamese Academy of Forest
Sciences, Viet Nam; phuong.vt@vafs.gov.vn), Pham Thu, T. (Center for International Forestry Research, Viet Nam; brissiesugar@
gmail.com), Bennet, K. (U.S. Forest Service, USA; kabennett@fs.fed.us).

Although forest environmental services play important roles in environmental and social sustainability, their actual values are
often underestimated and there is often limited empirical evidence to illustrate how these values could be acknowledged and
protected in forestry policies. Payment for environmental services (PES) offers a new approach in mainstreaming these values in
broader forestry sector. Using Viet Nam as a case study, we discuss how PES could improve environmental and social outcomes
as well as the challenges for PES policies to deliver effective, efficient, and equitable outcomes. Viet Nam has been implementing
a national policy on payment for forest environmental services (PFES) since 2008 that aims to improve the income of local
people, increase forestry sector’s contribution to the national economy, reduce the state’s budget for forest management, and
improve environmental conditions. This research provides a comprehensive analysis of the PFES and of its progress toward
achieving its goals. For PFES to have outcomes that are effective, efficient, and equitable, however, policy makers need to work
toward developing a functional monitoring and evaluation system, with an accessible grievance mechanism, to ensure transparency
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and accountability in the distribution of PFES revenues from central to local levels. PFES could also benefit by being part of a
more holistic program, working with complementary conservation and socioeconomic development programs.

Designing payments for environmental services programmes. Wunder, S. (Center for International Forestry Research, Brazil;
swunder@cgiar.org).

Payments for environmental services (PES) are an integrated financial and direct incentive mechanism. Among the full set of
services listed by the Millennium Ecosystem Assessment, PES is relevant to the strategic subspectrum of regulating services that
depend upon users’ willingness-to-pay exceeding providers” willingness-to-accept compensation. However, PES are also a
demanding tool, which can only be applied if certain preconditions are met (or can be created). First, spatial targeting of high
PES values is preferable in heterogeneous landscapes. Second, targeting of high threat/leverage areas is also key, so as to avoid
selection biases that result from voluntary participation. Third, differential payment rates are often required to customize PES to
different provision costs. Finally, PES programmes cannot work effectively without sufficient payments, a defining feature of this
tool. There is often scope to improve PES design and implementation, although political obstacles may also cause public-sector
PES programmes to deviate from first-best design principles.

B-02 Urban forest diversity and ecosystem services

Organizers: David Nowak (U.S. Forest Service) & Wesley Kocher (International Society of
Arboriculture, USA)

Urban forest tree species diversity and its impact on air pollution removal capacity. Abdollahi, K, Ning, Z. (Southern
University, USA; kamrana664 @ cs.com; zhu_ning @subr.edu).

Through pollution removal and other tree functions, urban trees can help improve air quality in cities, and consequently can help
improve human health. Four controlled environmental studies were conducted for the quantification of 20 urban forest tree species
capacity for removing ozone, sulfur dioxide, nitrogen dioxide, and particulate matter pollutants. The results indicated significant
variation in air pollution removal capacity and physiological responses of the urban tree species. The results reveal the importance
of urban forest tree species diversity in achieving air quality improvement.

Effects of residential development on forest attributes. Eskelson, B. (Oregon State University, USA; bianca.eskelson@
oregonstate.edu), Azuma, D. (U.S. Forest Service, USA; dazuma@fs.fed.us).

Forested communities provide ecosystem services (e.g., wildlife habitat, wood and wood products, carbon sequestration) that may
be at risk as residential development occurs with increasing human population. Little work has been done to show the effects of
residential development on forest attributes. We used Forest Inventory and Analysis (FIA) plot data from Oregon and Washington
in combination with building density estimates from photo-interpreted points to show how residential development is associated
with coarse woody debris volume, snag volume, large tree basal area, the proportion of FIA subplots with introduced species, and
other forest attributes. Our results indicate that building density and minimum distance to a point with a building are significant
development metrics when explaining the variation in the forest attributes that we examined. The impact of building density and
minimum distance on selected forest attributes are presented. For some forest attributes the results differed on public and private
lands. For example, while snag and large tree volume increased with minimum distance to a point with a building on public lands
it remained the same on private lands. Our work is one of the first attempts to quantify the impact of residential development on
forest attributes.

Failures of urban forest diversification. Loeb, R. (Pennsylvania State University, USA; rxl5@psu.edu).

To provide ecosystem services the urban forest must survive over the long term. Building species diversity in the urban forest is
favored to avoid losses related to diseases and pests afflicting dominant species. How to evaluate a species’ ability to grow in
rigorous urban conditions was understood by early urban forest visionaries such as Frederick Law Olmsted, Charles Sprague
Sargent, and Liberty Hyde Bailey. However, attempts to build species diversity have faced failures. For example, <40% of the

1 110 species of trees and shrubs planted in Central Park, New York, USA, and Fairmount Park, Philadelphia, USA, in 1880
survived to 1970, despite repeated plantings to reestablish lost species over the intervening decades. The losses were spread over
both native and non-native species. A detriment of increasing urban forest diversity is invasive species introductions. Comparing
urban east coast American floras from 1818 to 2011 revealed 98 invasive species introductions which have spread through the
region. More recent challenges to diversification efforts are related to urban forest naturalization, permitting losses to fire, deer
browsing, and beaver damage. Increasing species diversity in city streets and green spaces must first consider past successes and
failures, threats to regional forests, and potential wildlife and fire damage to assure the long-term success of new species for
improving ecosystem services.

Relative abilities of six urban tree species in mitigating elevated CO,. Ning, Z., Abdollahi, K. (Southern University, USA;
zhu_ning @subr.edu; kamrana664@cs.com).

Urban trees can affect the factors underlying global warming in two ways, by directly sequestering CO, and storing carbon, both
in the trees themselves and in urban soil, and by reducing the energy needs for both cooling and heating around buildings. The
purpose of this study was to quantify the relative ability of selected urban trees in mitigating elevated CO,. Six commonly used
urban tree species were tested under seven elevated CO, treatments. Results showed that net photosynthesis (CO, sequestration)
of all species increased in elevated CO, conditions, with peak rates at 500 and 600 ppm. Most trees responded to increases in
the CO, level by displaying reduced stomatal conductance and transpiration rates. This water savings can result in greater soil
moisture content in CO,-enriched ecosystems.
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Changes in urban forest species diversity and its impact on ecosystem services in the United States. Nowak, D. (U.S. Forest
Service, USA; dnowakl @fs.fed.us).

Urban forest monitoring data in the United States is revealing how urban forest diversity and structure are changing in recent
years. The changes in diversity and structure will impact the ecosystem services and values derived from the urban forest. Urban
forest structure and ecosystem services in several cities in the United States have been assessed based on random sampling of
field plots, photo-interpretation and the i-Tree Eco model (www.itreetools.org). In addition, some cities have long-term monitoring
data based on resampling of permanent field plots. This presentation will overview ecosystem services derived from urban trees
and forests, and the magnitude of these services and values at the national scale. The presentation will then discuss species
diversity at the city scale and how it varies across the United States. Finally data will be presented on urban forest change in the
United States and its implication on urban forest diversity and ecosystem services. While urban forests in the United States have
a relatively high species richness and diversity, invasive species are affecting the urban forest diversity in some cities and the
magnitude of the urban forest resource has declined in recent years.

Can urban sites support increased species diversity? Watson, G., Hewitt, A., Dwyer, J., Bonnewell, V. (The Morton Arboretum,
USA; gwatson@mortonarb.org; AHewitt@mortonarb.org; jdwyer@mortonarb.org; wbonnewell@mortonarb.org).

Diversity is often lacking in the urban forest and species composition has a significant influence on the benefits provided. Fewer
than 10 species can account for 50%, or more, of the urban tree population. These overplanted species tend to be hardy and
capable of surviving on difficult urban sites. But urban areas can also be repositories for a wide range of species, though most are
planted in very small numbers because site quality is limiting. A 2010 i-Tree Eco assessment of the Chicago metropolitan region
showed that the urban forest was in a transitional state where older pre-urban trees were reaching the end of their lifespans, hardy
planted species were increasingly being lost to introduced pests and pathogens, and smaller, lower-quality invasive and opportu-
nistic species were the most widespread. By comparing the species characteristics and current size distribution, we can predict
change in the species composition and structure of the forest over time. Sites with lesser quality urban soils that currently support
hardy trees will have to be improved to support a diverse and sustainable urban forest of more sensitive species that can maintain
or increase the level of ecosystem services provided.

Cultural and social ecosystem services of urban trees and forests. Wolf, K. (University of Washington, USA; kwolf@u.
washington.edu).

The research addressing ecosystem services (ES) has expanded substantially since the release of the Millennium Ecosystem
Assessment. There are two notable patterns as one reads the scientific literature: less attention to cultural services and a focus on
rural and wildland landscapes as compared to urban ecosystems. This presentation, as part of a panel session concerning urban
forestry, will consider a more complete array of nature-based benefits and functions that should be included in an expanded
treatment of cultural ES. Nearly 40 years of research across social science disciplines (such as psychology, sociology, anthropol-
ogy, and public health) provides evidence of extensive health and well-being benefits associated with the human experience of
nature in cities. This knowledge is profoundly important, as benefits include stress reduction, healing and therapy, better learning
and work productivity, and improved social dynamics in communities. All such findings have broad implications, from support of
individuals, to community cohesion, to economic costs and benefits. A framework of cultural and social benefits will be present-
ed, based on an extended literature review and synthesis (accessed at: www.greenhealth.washington.edu). The role of landscape
diversity in health promotion will be addressed. Preliminary economic valuations of human health and well-being services will
also be introduced.

Diversity of urban tree species over the globe and their links to ecosystem services. Yang, J. (Tsinghua University, China;
larix001 @ gmail.com).

Studies on urban floras in Europe and North America show that urban floras are increasingly homogenized. In order to test this
theory and to explore the potential impacts of the trend of homogenization on ecosystem services, a meta-analysis was carried out
to analyze diversities of tree and shrub species in cities over the globe. From the literature, a list of 3 623 tree and shrub species
reported from 338 cities in 63 countries has been compiled. The result shows that species like Acer platanoides, Robinia
pseudoacacia, Gleditsia traiacanthos, and Ailanthus altissima are distributed widely. The species compositions of urban trees
display strong similarities in cities in same ecozones. Many cities now have a high percentage of exotic species due to the
homogenization process. These species offer a multitude of ecosystem services. On the top of the list are aesthetic values and
microclimate regulation. At the same time, the homogenization also causes disservices. Species like A. platanoides and A.
altissima are declared as invasive species in surrounding natural forests. Species from widely distributed genera such as Populus
spp. and Acer spp. are sources of allergic pollens. The meta-analysis does show a homogenization trend but there are still
uncertainties.

B-03 Providing ecosystem services under climate change: Community of
practice of forest decision support systems
Organizers: Harald Vacik (University of Natural Resources and Life Sciences, Austria), Jose Borges &

Jordi Garcia-Gonzalo (Technical University of Lisbon, Portugal) & Lujsk-Ola Eriksson (Swedish
University of Agricultural Sciences)

Supporting participatory land use planning processes and decisions: the GISCAME platform. Fiirst, C. (University of Bonn,
Germany; cfuerst@uni-bonn.de), Frank, S. (Dresden University of Technology, Germany; susanne.frank@tu-dresden.de), Pietzsch,
K. (PiSolution GmbH, Germany, kp@pisolution.de), Pietzsch, F. (PiSolution GmbH, Germany; fp@pisolution.de).

The aim of decision support tools is to identify optimal land use strategies for combinations of biogeophysical conditions and
socioeconomic constraints. Challenges include 1) obtaining information on relevant rules and constraints and 2) reflecting
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interactions between participants that modify them. Scenario simulation approaches supporting what-if constellations and
negotiation on trade-off acceptance limits help to solve these problems. The software GISCAME was developed to support
participatory decision processes that involve interactions between various stakeholders. GISCAME combines GIS routines for data
handling with a cellular automaton for scenario building and a hierarchical multicriteria evaluation scheme. The platform offers
scenario instruments such as simple mouse-click routines for inexperienced users, routines to define attribute and proximity
dependent transition probabilities for experienced users, and expert-oriented rule configuration kits for attribute dependent or
legally defined scenario constraints. Qualitative feed-back on ecosystem services balance, their temporal variability, and risks such
as water erosion or mass movement is provided. This is complemented by assessing the impact of the spatial constellation of land
uses for ecological and aesthetical land system value. We demonstrate a case from an integrated rural development on how to use
the support tool to sustain, and increase temporally, variable lignocellulosic resources combined with a trade-offs analysis.

Architecture of a decision support system to address climate change (SADfLOR). Garcia-Gonzalo, J., Borges, J. (Technical
University of Lisbon, Portugal; jordigarcia@isa.utl.pt; joseborges@isa.utl.pt).

The competition for forest resources is prone to increase in the context of global change (e.g., climate change, prices, and
stakeholders’ preferences). This tendency points out the urgency of developing new tools that may address risk and uncertainty.
This research addresses the need to develop decision tools to address climate change in forest planning. In this research, we
discuss a stakeholders’ engagement plan and a participatory planning approach to involve the stakeholders in the design and
identification of components for a decision support toolbox/platform (SADfLOR). The proposed approach was tested in Chamus-
ca County, located in central Portugal, where different stakeholders are involved in planning processes (e.g., industrial owners,
non-industrial private forestland owners, forest service providers). Based on this methodology, we developed a decision support
system for addressing climate change on eucalypt plantations (SADfLOR v ecc 1.0). The system was also applied to Chamusca
County to analyse ways to adapt management plans to future climate changes. Results demonstrate that the design of optimal
management plans should take into account climate change.

Ecosystem services and climate change: a decision support process for a community forest in the Austrian Alps. Irauschek,
F., Maroschek, M., Rammer, W., Lexer, M. (University of Natural Resources and Life Science, Austria; florian.irauschek@boku.
ac.at; michaek.maroschek@boku.ac.at; werner.rammer@boku.ac.at; mj.lexer @boku.ac.at).

Various stakeholder demands for timber production, protection against gravitational natural hazards, nature conservation, wildlife
management, and hunting, as well as tourism, challenge the development of forest management strategies. Additionally, changing
climatic and socioeconomic conditions affect mountain forests and the provision of forest ecosystem services and impose complex
decision making problems. For a large community-based forest holding in the eastern Alps in Austria, we demonstrate a decision
support process for the development of adaptive management options at strategic and operational levels. Based on a generalized
decision process, a comprehensive set of modelling tools was employed to assess the vulnerability of ecosystem services towards
climate change under current management practices and to design and evaluate alternative adaptive strategies. Among others, a
hybrid forest ecosystem model including bark beetle, wind and browsing disturbances, GIS-based assessment tools for protection
forest functionality, and bird habitat quality and visualization tools were used to analyse and communicate alternatives. Interaction
with internal and external stakeholders informed the modelling and assessment process. Results indicate increasing disturbance
intensity and the need to adapt forest management. We highlight the assessment and decision making process and provide
generalized recommendations for practical mountain forest management in the eastern Alps.

Studying trade-offs between biodiversity and ecosystem services: an integrated modeling approach based on uneven-aged
mountain forests. Lafond, V., Cordonnier, T., Courbaud, B. (National Research Institute of Science and Technology for
Environment and Agriculture, France; valentine.lafond@irstea.fr; thomas.cordonnier @irstea.fr; Benoit.Courbaud @irstea.fr).

Multifunctionality of Central European mountain forests have long been acknowledged, as they host numerous emblematic
species, supply timber production, and have an important protection role against natural hazards, as well as aesthetic and
recreational functions. Though these forests have a long tradition of selection silvicultural systems, considered favorable to
multifunctionality, explicit consideration of ecosystem services provision within management planning is a recent issue and
requires a better understanding of their response to silvicultural practices. Decision support systems are thus of great interest,
though they often rely on the comparison of contrasted management practices and rarely on small adjustments within a given
silvicultural system. This contribution aims at presenting a methodological framework designed to study the impacts of variations
of management practices on biodiversity, ecosystem services provisions, and trade-offs. We conducted a simulation study coupling
an uneven-aged management algorithm with Samsara2, an individual based and spatially explicit forest simulation model designed
for spruce-fir uneven-aged mountain forests. Sensitivity analysis enabled influencing factors to be detected and response surfaces
of biodiversity and production indicators to be established. Trade-offs between indicators were then identified and studied

thanks to Pareto frontier techniques, and interesting management prescriptions were discussed with forest managers through

a participatory approach.

Long-term forest planning under risk and uncertainty: can robust linear programming help? Mikinen, A., Rasinméki, J.
(Iptim Inc., Finland; antti. makinen@iptim.com; jussi.rasinmaki@iptim.com).

Optimization methods are used in strategic forest planning to create plans that enable the best utility for the decision makers. The
applied optimization techniques depend on the type and scale of the forest planning task, but it is common that the time horizon
is quite long. Therefore the accurate realization of the plan is under considerable uncertainty; the outcome is affected among other
things by errors in input data, natural variation in forest growth, natural hazards, and fluctuation in timber prices. However,
accounting for the uncertainties in planning is not a common practice because the methods are complex and the information
about the uncertainties is not always available. We present a case study on whether these hurdles could be mitigated to such a
degree that the uncertainty evaluation could be a routine part in creating a strategic forest management plan. We will focus on

Theme B: Forest Biodiversity and Ecosystem Services



The International Forestry Review Vol.16(5), 2014 115

robust optimization as a method for accounting for the uncertainties, scenario definition for different uncertainty and risk factors,
and the implementation of these in decision support software, Iptim, to make the combined approach usable for a forest planner.
The focus of the case study is on sustainable timber production over a long time horizon, under economic objectives.

Design features behind the success of the Ecosystem Management Decision Support system. Reynolds, K. (U.S. Forest
Service, USA; kreynolds@fs.fed.us).

The Ecosystem Management Decision Support (EMDS) system is an application framework for designing and implementing
knowledge-based decision support systems for environmental analysis and planning at any geographic scale(s). The system
integrates a state-of-the-art geographic information system, as well as knowledge-based reasoning and decision modeling
technologies, to provide decision support for a substantial portion of the adaptive management process of ecosystem management.
It integrates a logic engine to perform landscape evaluations, and a decision engine for developing management priorities.

The logic component 1) reasons about large, abstract, multi-faceted ecosystem management problems, 2) performs useful
evaluations with incomplete information, 3) evaluates the influence of missing information, and 4) determines priorities for
missing information. The planning component determines priorities for management activities, taking into account not only
ecosystem condition, but also criteria that account for logistical concerns of potential management actions. Both components
include intuitive diagnostic features that facilitate communicating modeling results to a broad audience. Seventeen years after
its initial release, EMDS remains popular in the natural resource community, perhaps because it provides a very general design
framework suitable for many questions and spatial scales. This and other features of the system design that have figured in its
success will be highlighted in the presentation.

Community of practice of forest management decision support systems and lessons learned for development
and application. Vacik, H. (University of Natural Resources and Life Sciences, Austria; harald.vacik@boku.ac.at),
Garcia-Gonzalo, J. (Technical University of Lisbon, Portugal; jordigarcia@isa.utl.pt), Gordon, S. (Portland State
University, USA; sean.gordon@ pdx.edu).

The motivation for the community of practice (CoP) on forest management decision support systems (FMDSS) came from the
European Union-funded COST Action FORSYS (FP0804), which convened a network of more than 120 experts from

26 countries in Africa, America, Asia, and Europe. As part of the networking activities, participants built an online information
repository to share information on FMDSS software and their application (including 57 software systems, 26 country reports,
30 case studies, and a survey among the CoP experts). Lessons learned were synthesized from these sources following a standard-
ized format and common structure that could accommodate the different sources and was sufficiently detailed to be actionable.
This contribution will explore how FMDSS are used for a sustained provision of ecosystem services under climate change and
present a general framework for the demands on FMDSS supporting this complex task (e.g., methods for uncertainty and risk
evaluation, climate sensitive growth models including disturbances). Based on the information compiled, we identified climate
change and ecosystem services as somewhat common in different data sources but rarely used explicitly. We will draw our
conclusions on decision support systems development and application based on the framework presented.

Posters

Evaluating future wood availability in Europe: methods and tools. Barreiro, S. (Technical University of Lisbon, Portugal;
smb@isa.utl.pt), Schelhaas, M. (Wageningen University and Research Centre, Netherlands;, MartJan.Schelhaas@wur.nl), Antén-
Fernandez, C. (Norwegian Forest and Landscape Institute, Norway, caf@skogoglandskap.no), Colin, A. (AgroParisTechCentre de
Nancy, France; Antoine.Colin@ign.fr), Kandler, G. (Forest Research Institute of Baden-Wurttemberg, Germany; gerald.kaendler@
forst.bwl.de), Schadauer, K. (Bundesamt und Forschungszentrum fur Wald, Austria; klemens.schadauer@bfw.gv.at).

Sustainable wood availability in Europe is highly relevant to define global change mitigation strategies at national and European
levels and to support the proposal of an increased use of renewable energy sources. Future scenarios at the European Union-level
highlight a deficit of wood supply compared to wood consumption. UseWood COST Action (FP1001) aims at improving
information on the methodologies used at the European level for assessing the potential sustainable wood supply based on
National Forest Inventories’ data. To reduce uncertainties and better evaluate future wood supply forecasts, countries were asked
to describe the methodologies and/or tools currently used to assist management that allow national evaluations of future wood
availability. A total of 18 European country reports were received giving a fair characterization of the methodologies currently in
use in Europe. A preliminary analysis shows that half the countries utilize forest simulation tools based on National Forest
Inventory (NFI) data, mostly supply-driven simulators, whereas most eastern countries have more or less developed methodolo-
gies based on Standwise Forest Inventory (SFI). The remaining countries are either using tools developed for specific areas of
their countries or nation-wide applicable tools that are not NFI based.

The system of silviculture for conservation and development (SICODESI): lessons from a successful case of forest
management in Jalisco, México. Dominguez Hernandez, F. (Benemérita Universidad Auténoma de Puebla, Mexico;
forestal_umar@ hotmail.com).

The Mexican Forestry Law of 1986 mandated a policy of integrated forest management. The Sistema de Conservacion y
Desarrollo Silvicola (SICODES]) is a technology developed by the University of Helsinki at the request of the Mexican govern-
ment to automate the concept of integrated forest management. The software was expected to empower forest owners to take over
forest planning and decision making processes that before were the responsibility of professional foresters. SICODESI has been
in practice for >20 years now. This is a chronicle of the SICODESI experience, assessed from its own stated purposes, and also
from an abstract conception of forest management. Results confirm that SICODESI was politically and biologically successful
thanks to a viable silvicultural regime, and a legal operation that produced an even flow of removals, while increasing timber
stocking and forest health, while sustaining reasonable economic benefits for the forest owner. Policy goals failed because the
forest owner remained disengaged, uninvolved, and ill informed; key decisions remained in the hands of professionals and
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regulatory agencies. Satisfactory benefits accrued to the owner, and good expectations held by forest authority and the public
provide credibility to SICODESI as a promising option for future Mexican forest management.

Spatial aspects of biodiversity as a part of the harvest scheduling decision process. Kaspar, J., Marusak, R., Vopenka, P,
Hlavaty, R. (Czech University of Life Sciences, Czech Republic; kasparj@fld.czu.cz; marusak@fld.czu.cz; vopenka@fld.czu.cz;
hlavaty @pef.czu.cz).

Over the last decade, the influence of non-wood productive functions, such as environmental services, has been increasingly
expanding. We can expect that the impact of these functions will continue to grow due to mitigation of climate change impacts.
As a result, foresters have to seek tools for solving complex ecosystem management problems that include social, environmental,
and timber-production functions. The real forest management problems are multi-objective, meaning they include more than one
objective, and several different restrictions and constraints as well, such as configuration of patches, their size and distribution,
shape, adjacency or green-up delay, connectivity, proximity or core area, and many others. These problems can be solved by
special exact mathematical methods such as multi-objective programming and by tools of geographic information systems (GIS).
The use of multi-objective programming in forestry brings many risks. Determination of objective weights can be one of the
many problems. Another problem is that each objective takes vastly different values in real environmental situations in most
cases. This work presents possible solutions of the example of spatial harvest scheduling with regard to biodiversity aspects.

DSS Optimal: a case study from the Czech Republic. Marusak, R., Kaspar, J., Vopenka, P. (Czech University of Life Sciences,
Czech Republic; marusak@fld.czu.cz; kasparj@fld.czu.cz; vopenka@fld.czu.cz).

Forest managers have traditionally planned harvests using expert knowledge, including the spatial distribution of harvest units.
The amount of timber to be harvested has then been regulated by market demand. In addition to expert knowledge, there is a set
of rules, which can be automated. Computerized harvest planning will lead not only to saving time for forest managers, but it will
also enable them to explore various scenarios in a matter of minutes. We introduce Optimal: a GIS tool for spatial and temporal
decision of harvest scheduling. Using Optimal, forest managers can create harvest units by cutting polygons of forest stands in a
digital map. After the harvest units are created by the user, the adjacency matrix is automatically produced and passed to the
solver module. The solver performs calculations using integer programming and then returns the spatial distribution of harvest
units for each harvest period. Users can set the number of parameters and criteria according to desired ecosystem services to
create different scenarios. Optimal is a decision support system (DSS) designed for and applied to clear cutting and shelterwood
silvicultural systems with respect to environmental and economic constraints.

Balancing biomass and biodiversity in protected areas, the Triglav National Park case study. Pisek, R., Begus, J.
(Slovenia Forest Service, Slovenia; rok.pisek@zgs.si; jurij.begus @zgs.gov.si), Poljanec, A. (University of Ljubljana, Slovenia;
ales.poljanec @bf.uni-lj.si), Grum, A. (Slovenia Forest Service, Slovenia; andrej.grum@zgs.si).

In Central Europe, national parks are mainly designed as protected areas where the traditional use of forests is allowed.
Sustainable forest management also provides wood for biomass heating, which is in line with the aim of nature protection and a
low-carbon society. To properly manage the resources, we need appropriate GIS tools. In our research, Slovenian Wood Energy
Information System (SWEIS) from Slovenia Forest Service (SFS) was used to evaluate four different scenarios in Triglav
National Park from biomass and energy and biodiversity views. First, we assessed available forest biomass according to current
cut of biomass (Scenario 1), allowable cut according to forest management plans (Scenario 2), reduced cut due to pursuing the
objectives of nature conservation (Scenario 3), and increased use of forests with higher cut (Scenario 4). In the second step, we
assessed present and possible future local biomass demands. In the paper, an improved and tested existing high quality decision
support SWEIS for a special protected area with high conservation value will be presented; comparisons between different
scenarios will be evaluated and the balance between conservation and economic objectives in the field of biomass will be
discussed.

B-04 Long-term forest research on forest ecosystem management

Organizers: Hosang Kang (Seoul National University, Republic of Korea), Xingguo Han (Institute of
Applied Ecology, Chinese Academy of Sciences) & Bjérn Hanell (Swedish University of Agricultural
Sciences)

Vegetation and soil interactions during an 80-year succession in forest stands in the Moricsala Island Nature Reserve,
Latvia. Brumelis, G., Kokarevica, 1., Rolava, A., Cepuritis, E. (University of Latvia, Latvia; guntis.brumelis@[u.lv;
anonima2 @inbox.lv; arta.rolava@ gmail.com; e.cepuritis @ gmail.com).

The aim of the study was to determine changes in tree species composition and vegetation, in relation to soil factors, in perma-
nent plots that had been described in 1929 in the Moricsala Island Nature Reserve, located in the boreonemoral forest zone. Prior
to establishment of the nature reserve in 1912, part of the area had been used for hay collection and as pasture. The reserve is
dominated by Quercus robur and Tilia cordata woodland. Description of forest structure and vegetation was conducted precisely
as had been done earlier by J. GroZinskis. In 50 m x 50 m plots, DBH was measured for all trees (>10 cm), saplings were
counted in 2 m x 2 m subplots, and cover of species was estimated in 1 m x 1 m subplots. In the earlier study, an accurate
description of soil profiles was made; in the present study, additional soil parameters (texture, depth to free carbonates, pH, C, N,
and base cation concentrations) were determined. The main factors driving vegetation change were parent material, depth to free
carbonates, dominant canopy species, and shading. Comparisons with historical data indicated an increase in the depth of the
organic horizon. The proportion of species typical of open habitats decreased, with replacement by species typical of nemoral
forest plant communities.
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Variable retention harvesting and sustainable forest management in the boreal forest of Canada: lessons learned from the
EMEND experiment. Pinzon Cortes, J., Spence, J. (University of Alberta, Canada; jpinzon@ualberta.ca; john.spence @ualberta.
ca), Bourassa, S., Langor, D. (Canadian Forest Service, Canada; sb22@ualberta.ca; david.langor@nrcan-rncan.gc.ca).

Biodiversity conservation has been recognized as one of the cornerstones for sustainable forest management. In addition to the
maintenance of healthier systems, it is fundamental for the recovery of managed forests after industrial harvesting. In this study
we summarized responses of ground-dwelling arthropod (spiders and carabid beetles) assemblages during the first 10 years after
the application of various variable retention harvest prescriptions as part of the large scale Ecosystem-Based Management
Emulating Natural Disturbances (EMEND) experiment in the mixed wood boreal forest of western Canada. Data for these groups
were collected 2, 5, and 10 years post-harvest in addition to environmental variables that assessed post-disturbance changes in the
forest. Results suggest that, compared to clear-cutting, variable retention harvesting not only reduced the adverse effects of
current practices, preserving habitat features that allow the survival of species sensitive to disturbance and retains landscape
heterogeneity, but in addition enhanced forest recovery. Results from the EMEND project have prompted some forest companies
in Canada to apply variable retention harvest practices on a large scale as an alternative to conventional clear-cutting in an effort
to achieve more sustainable forest management.

A study on long term monitoring of major planting trees in Korea. Seo, Y., Choi, J., Lee, D., Kim, Y. (Kangwon
National University, Republic of Korea; ywseo@kangwon.ac.kr; jungkeechoi@kangwon.ac.kr; lds9940@naver.com;
yeong @ kangwon.ac.kr).

The study was conducted to investigate the changes in stand structure of major coniferous planting trees (Pinus koraiensis, Pinus
densiflora, Larix kaempfri) by thinning intensities in Korea. For the study, permanent monitoring plots were installed for each
species by age class. The study areas were selected at East Region for Pinus densiflora and at Northern Region for Pinus
koraiensis in 2012 and at East Northern and Southern Region for Larix kaempferi in 2013. Three rectangular plots for no
thinning, low intensity thinning and high intensity thinning were established in each study area with the size of 20 m x 20 m,

25 m x 25 m, and 30 m x 30 m, respectively. DBH, height, tree quality, and tree coordinates were collected from each plot. We
removed 20 and 40% of total basal area from low intensity thinning and high intensity thinning plots, respectively. The installed
plots will be measured by every 3 years to monitor the changes in stand structure after thinning. It is expected that the study will
play a key role in the long-term monitoring for tree growth, wood production, and utility according to thinning intensity.

Forest observational studies network for growth modelling and long-term ecological monitoring. Tewari, V. (Institute of
Wood Science and Technology, India; vptewari@yahoo.com).

Forest resource information, gathered in forest inventories at local, national, and global levels, is required for planning and policy
decisions, whereas forest research plot networks provide essential data for studying forest ecosystems. In this contribution, a
distinction is made between two types of field studies, manipulated experiments and observational studies. A manipulated
experiment deliberately imposes treatments on experimental plots with the aim of observing a particular response. In contrast, a
comparative observational study (also known as a quasi-experiment) involves collecting and analyzing data from different site
conditions but without actively pre-defining these conditions. According to the time scale, a distinction is made between cross-
sectional studies typically involving few observations on a large number of individuals, longitudinal studies where few individuals
are typically measured many times, and interval studies representing a practical compromise between the two types of studies.
Forest observational studies provide the empirical basis for the study of ecosystem structure and dynamics, including tree growth,
recruitment, and mortality. This paper presents the history and current state of long-term forest research plots in India, including
details of locations and re-measurements. A methodology is presented for plot enumeration and analysis of forest structure and
diversity in line with current approaches in forest ecological research.

Shelterwood method in hemiboreal conditions as an alternative to clearcutting for more efficient ecosystem services
management. Tullus, H. (Estonian University of Life Sciences, Estonia; hardi.tullus@emu.ee), Tullus, A. (University of Tartu,
Estonia; arvo.tullus@ut.ee), Tullus, T., Rosenvald, R. (Estonian University of Life Sciences, Estonia; tea.tullus@emu.ee;
raul.rosenvald @emu.ee), Karoles, K. (Estonian Environmental Agency, Estonia; kalle.karoles@envir.ee), Lutter, R. (Estonian
University of Life Sciences, Estonia; reimo.lutter@emu.ee), Koresaar, P. (State Forest Management Centre, Estonia;
priit.koresaar @rmk.ee), Aasamets, P. (Estonian University of Life Sciences, Estonia; pille.aasamets @emu.ee).

In the hemiboreal forest zone, clearcutting systems have been traditionally used for forest management. Modern attitudes about
biodiversity conservation, aesthetic value of landscapes, and ecosystem services require the use of alternatives to clearcutting.
Wider use of the shelterwood method and principles of continuous forestry are one option for this. Sixty shelterwood cutting
research areas have been recently established in Estonia. Research and monitoring focuses on natural regeneration of different tree
species, diversity and dynamics of understorey vegetation (vascular plants, bryophytes, lichens), and the impact of root and light
competition on the emergence and development of new trees under the shelter of the older forest generation. Also public opinion
towards the use of different silvicultural methods is clarified and economics of clearcutting and shelterwood systems are com-
pared. Although clearcutting provides a better economic outcome, the results of the study encourages wider use of shelterwood
method for close-to-nature management of boreal forests and the use of their ecosystem services. The success of regeneration
under the shelter of remaining trees was more dependent on root than light competition in boreal and hemiboreal areas. Thus,
the first cut of the shelterwood system should be quite intense to decrease this negative effect.

Use of bioindicators for protected area management and ecological monitoring in the western Himalayan landscape,
Uttarakhand, India. Uniyal, V., Sanyal, A., Bhardwaj, M., Quasin, S. (Wildlife Institute of India, India; uniyalvp@wii.gov.in;
abeshsanyal @ gmail.com; bhardwmanish@ gmail.com; shazia.quasin@ gmail.com).

In Himalaya, protected areas represent one of the most significant natural resource use allocations on the planet. The importance
of protected areas is reflected in their widely accepted role as indicators for global targets and environmental assessments.

A regional approach to protected areas planning and management is necessary to accommodate critical large-scale spatial and
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temporal components such as the representation of natural landscapes and population viability of indicator species and other
trans-boundary phenomena. In the western Himalayan landscape of Uttarakhand, protected areas are rich in biodiversity and
natural resources. This study was conducted using bioindicators (insects and spiders) to assess the impact on natural resources
of early warning change and long-term ecological monitoring of biodiversity. Indicator species and ecosystems warrant special
consideration because they are functionally important and sensitive to changes in habitat quality, quantity, and configuration.
They are communication tools between environments and people. Bioindicators can thus help to safeguard natural resources and
protected areas of cultural importance that local communities and indigenous peoples depend on.

A preliminary analysis of long-term dynamics of Venezuelan tropical forests: evidence from field-based plots. Vilanova, E.
(University of Washington, USA; vilanova@uw.edu), Ramirez-Angulo, H., Torres-Lezama, A. (University of the Andes, Venezuela;
rhirma@ula.ve; torres@ula.ve).

Long term-monitoring represents a key tool for analysis and comprehension of spatial and temporal dynamics of forests.
Consistent monitoring of Venezuelan forests has occurred since the 1960s, assessing key elements including growth and
productivity of several types of forests. We present a preliminary synthesis of results obtained after >40 years of long-term
monitoring, analyzing tree species diversity, growth, and aboveground biomass dynamics. Lowland moist tropical forests in
southern Venezuela (Guayana) have the highest tree species richness (>200 species/ha) compared with other forest formations.
Cloud forests in the western Andes have the greatest aboveground biomass (390 = 10 Mg/ha), whereas deciduous seasonal forests
in western plains have the most dynamic forest communities with high tree mortality and recruitment. Coarse wood productivity
values for all sites are similar to those for many tropical forests (2-6 Mg/ha/year) with a consistent increase over the last 20
years, a pattern previously observed in the Amazon region. Species composition has also changed over time, especially in forests
subject to periodic droughts. Yet, great uncertainty remains on how these forests will respond to major disturbances factors such
as increased droughts and anthropocentric forest degradation.

B-05 The benefits of introducing the ecosystem service concept in forest
management and planning at different spatial scales

Organizers: Sandra Luque (IRSTEA, France) & Christine Furst (ZEF Uni Bonn, Germany)

Perceived benefits from boreal forest landscapes: the importance of historical legacies for interpretation of ecosystem
services. Angelstam, P., Elbakidze, M., Axelsson, R. (Swedish University of Agricultural Sciences, Sweden; per.angelstam@slu.se;
marine.elbakidze @slu.se; robert.axelsson@slu.se).

The emergence of policies about sustainable use of forests and landscape values, as well as global economic change, has
expanded the desired range of ecosystem services in the boreal biome. Focusing on boreal regions with different landscapes
histories in northwest Russia, Sweden, Norway, and Scotland, we compared the perceived profiles of ecosystem services in one
case study landscape in each country. Using focus group discussions and interviews with stakeholders we mapped the current use
and future scenarios of desired benefits from ecosystems. Linked to the duration of forest landscape history, we observed a steep
gradient from modernistic focus on mainly provisioning ecosystem services in terms of material goods and industrial jobs, to a
post-modernistic focus based on cultural ecosystem services in terms of non-material values for service jobs. Thus, implementa-
tion of sustainable forest management policy requires regionally adapted solutions. To support place- and evidence-based
solutions we propose an integrated approach to research and learning towards sustainable use of ecosystem services. This involves
iterated research, collaboration among academic and non-academic stakeholders, and communication with and dissemination

to society at large. To further research and learning, there is a need to improve the availability and use of data about all
sustainability criteria at multiple spatial scales and over time.

Integrating ecosystem services and forest ecological networks into state planning at multiple scales: the experience from
Colombia. Armenteras, D., Rodriguez, N. (National University of Colombia, Colombia; darmenterasp@unal.edu.co;
neraso2000@ gmail.com), Cediel, M. (Ministry of the Environment, Housing and Territorial Development, Colombia;

MCediel @minambiente.gov.co), Molina, E., Gonzalez, T. (National University of Colombia, Colombia; edumolgo@ gmail.com;
tmgonzalezd @unal.edu.co).

Here we present the experience of integrating an ecological dimension, with emphasis on forests, biodiversity (BD), and ecosys-
tem services (ES), with a management dimension for an environmental planning tool in Colombia. The first dimension ensures
the functioning of ecological processes, ecological integrity, and connectivity, and the second one includes aspects of interagency
coordination and public participation in this tropical country. The interactions between these dimensions of work have generated
and will continue to create different patterns of landscape use, and accordingly various land management strategies in the country,
balancing the supply of natural resources, the needs of society, and the dominant political and economic policies. Meanwhile,
society demands the provision of commodities, through regulation that supports ES, but at the same time demands the protection
of BD, with policy, management, and conservation planning at all levels. We present the development of a national planning tool
based on forest ecological networks as one of the strategies to support environmental land planning at multiple scales. Different
elements that comprise a specific role in forest ecological networks can be used for BD and ES conservation and for preserving
ecological integrity and connectivity and thus the welfare of the population in a complex tropical landscape.

Forest management for ecological restoration and conservation of ecosystem services around Mexico City: an applied,
ongoing case study. Avila-Akerberg, V. (Instituto de Ciencias Agropecuarias y Rurales, Mexico; vicaviak @ gmail.com),
Hernandez-Sanchez, P., Gonzalez-Martinez, T. Almeida-Leifiero, L. (Universidad Nacional Auténoma de México, Mexico;
amabell8@yahoo.com; tanyamgm@ gmail.com; lucia0950@yahoo.com), Endara-Agramont, A., Nava-Bernal, G. (Universidad
Autonoma del Estado de México, Mexico, arendaraa@uaemex.mx; gnavab@uaemex.mx), Del Angel—MuﬁOZ, M., Garcia, X.,

Theme B: Forest Biodiversity and Ecosystem Services



The International Forestry Review Vol.16(5), 2014 119

Gémez—AlvareZ, E., Ortiz-Fernandez, R. (Universidad Nacional Autonoma de México, Mexico, delangel @ ciencias.unam.mx;
xarhini9 @ hotmail.com; eileenfatima.92 @ comunidad.unam.mx; raquelof@ ciencias.unam.mx).

Mexico City possesses half of its territory in conservation areas covered with temperate forests, agricultural lands, and human
settlements. These areas provide ecosystem services and goods that are fundamental to the city’s functioning, mainly related to
clean air, carbon storage and sequestration, water provision and infiltration, recreational spaces, and biodiversity conservation.
With a population of more than 21 million inhabitants in Mexico City, its surrounding forested lands face enormous pressure
from air pollution, water over-exploitation, and land use changes. We present an integrated proposal towards ecological restoration
and conservation of a forested catchment of about 38 000 ha northwest of Mexico City, with a focus on ecosystem services and
participatory management. The project involves water and soil conservation works, cropland enrichment through agroforestry,
reforestation with native trees, improvement of a tree nursery, and communication materials development such as signs, flora

and fauna field guides, and a documentary film aimed at raising people’s awareness and participation. For a megacity like the
Mexican capital, ensuring ecosystem services such as clean air and water is of crucial importance. However, conservation lines of
action must consider people’s social capital improvement at all times, as well as an appreciation of nature’s intrinsic value.

Trade-offs and synergies between ecosystem services in Nordic forests: what does this mean for forest management
decisions? Filyushkina, A. (University of Copenhagen, Denmark; anfi@ ifro.ku.dk).

The need for integration of various ecosystem services into forest management decisions has been widely acknowledged.
However, due to the complexity of interactions between different ecosystem services, the trade-offs and synergies are not fully
understood. This is the basis for valuing the multifunctionality of ecosystems for human well-being. The objective of this study
was to provide insights into trade-offs and synergies between different ecosystem services in Nordic forests. The potential
implications for forest management decisions are discussed. Data were collected from a systematic review of previous studies
and a Delphi survey involving experts on ecosystem services. Ecosystem services such as carbon sequestration, recreation and
aesthetics, biodiversity, and timber production were assessed against a set of forest stand attributes, which represent changes
created by forest management activities in planted forests. The results showed the presence of functional forms that demonstrate
synergies and trade-offs between different ecosystem services. The findings revealed the scope for integrative assessments of
ecosystem services and their interdependence with forest management decisions.

Forest management at the landscape level: an integrated approach. Frank, S., Fiirst, C. (University of Bonn, Germany;
Susanne.Frank@uni-bonn.de; cfuerst@uni-bonn.de), Pietzsch, K. (PiSolution GmbH, Germany; kp@pisolution.de).

Integrated forest management is confronted with the challenge that the contribution of forests to economic and ecological
planning targets must be assessed in the context of other land uses, such as urban or agricultural areas. Planners and decision
makers have to balance interests of different land use sectors, and between private economic interests and public demands.
Decision support systems have been developed to analyze the effects of changes in the land use pattern and management
strategies. Often, temporal dynamics in changing landscapes are not considered in such integrated assessment approaches. With a
focus on forest management, we present an approach that facilitates the appraisal of forest growth and yield in 5-year steps.
Output parameters for the assessment of alternative management strategies are, for example, the harvestable stem volume, the
fuel value of a landscape, or main assortments. Planners can investigate the effect of forest management strategies in a landscape
1) on the provision of lignocellulosic resources from agriculture, forestry, and urban areas and 2) on several ecosystem services.
Together with foresters, forest managers, and regional planners we develop integrated forest management strategies which
contribute to an efficient resource management.

From forest functions to forest ecosystem services (ES): benefits from introducing the ES concept. Fiirst, C. (University of
Bonn, Germany; cfuerst@uni-bonn.de).

The concept of ecosystem services (ES) has most recently and with increasing success been introduced to land use planning
(ESP WG 9 ES in Planning, Management and Restoration). In forestry, however, this concept is still separate from the much
more long standing and well approved multifunctionality approach, which attempts in a very similar manner to balance economic
considerations against societal and ecological aspects in planning. From a forest management planning perspective, the introduc-
tion of the ES concept is therefore not necessarily required. Considering the increasing public participation interest in natural
resources use and design of landscapes, the use of the ES concept might, however, be recommended. By means of a case study,
we demonstrate how to assess in a participatory manner forest management strategies with a number of case-study-specific
ecosystem services and how the outcomes can be introduced in territorial planning. Our conclusion is that embedding the forest
multifunctionality concept into and co-evolution with the ES concept in integrated land use planning will be beneficial to support
stakeholder communication, to increase acceptance of forest management requirements, and finally to enhance the perception and
understanding of the role and contribution of forests to human well-being.

Spatial modeling of ecological-economic tradeoffs: bioenergy production and biodiversity conservation in the Alps. Fuss, S.
(Mercator Research Institute on Global Commons and Climate Change, Germany; fuss@mcc-berlin.net), Kraxner, F., Leduc, S.,
Forsell, N. (International Institute for Applied Systems Analysis, Austria; kraxner@iiasa.ac.at; leduc@iiasa.ac.at;
forsell@iiasa.ac.at).

Renewable energy is considered a cornerstone of the European Union (EU) climate change mitigation policy and at the same time
is gaining importance in response to moves by Germany, Switzerland, and partially also Italy to distance themselves from nuclear
power solutions. According to the Alpine Convention’s Energy Protocol, the Alpine region will make a long-term contribution to
meeting Europe’s energy needs. However, other ecosystems services and most notably biodiversity often compete with renewable
energy and especially bioenergy/forest management for productive sites and thus there are important tradeoffs to be analyzed and
understood to maintain ecosystem functions and services. The study presented used a spatial optimization model to determine the
cost-optimal location of bioenergy plants for the production of centralized heating/cooling, electricity, and biofuels under
sustainability criteria at different scales (the Alps versus selected Alpine pilot regions, where higher-resolution data are available).
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In addition, the analysis did not intend to assign a monetary value to biodiversity and other ecosystems functions, but progres-
sively excluded areas from the optimization process according to a ranking of the ecosystem services they provided, thereby
tracing out the marginal costs of protecting those areas.

Payment for environmental services aims to combat desertification in Iraucuba, Ceara, Brazil. Gonzdlez Carant6n, M.
(Federal University of Parand, Brazil; marcocaranton@gmail.com).

According to the Brazilian Institute of the Environment, Irauguba (city located in the Brazilian northeast) is classified as one of
the cores of intense desertification, being one of the most arid areas of the world. Therefore, there are problems of overuse or
improper use of natural resources such as overgrazing, expansion of monocultures, and the cutting and burning of trees for
timber. The frame of payments for environmental services (PES) represents an approach focused on generating positive environ-
mental externalities through socioeconomic incentives for custodians of ecosystem resources. In order to propose management
tools that seek to solve the problems mentioned before, this paper presents a model of local public management on PES by
means of the participation of communities. The study showed important results. First it analyzed the social and environmental
impacts of desertification. Then it determined the social and ecological values of environmental services to establish public frames
for PES. The valuation gave priority to a dignified and productive livelihood from the arid and semiarid areas. Furthermore,

the study proposed an innovative way to change land use by improving forest vegetation. Finally the study suggests important
policy-oriented recommendations to combat the social implications of desertification.

Incentive payments for plant biodiversity conservation in forests: dynamic and spatial analysis. Hily, E., Garcia, S., Stenger,
A. (National Institute for Agricultural Research (INRA), France; emeline.hily@ gmail.com; serge.garcia@nancy.inra.fr;
anne.stenger @nancy.inra.fr).

Global warming leading to a north-south migration of species casts doubt on current static approaches for biodiversity conserva-
tion such as natural protected areas. The aim of this research is to define economically efficient incentive payments allowing
vegetal biodiversity conservation in forests in a context of global warming and privately owned land. A regulator aims at
maximising ecological benefits (linked to the conservation of a target plant species in its initial natural range as well as in its
future northern natural range) under compatible participation and incentive constraints of different forest owners in order to
minimize information rents. Thus, definition of payments considers heterogeneity of private ownerships as well as forests and
species, triggering spatial heterogeneity of conservation costs. In order to guarantee dynamic effectiveness, payments are adapted
to the temporal evolution of forests and species due to global warming, triggering temporal heterogeneity of conservation costs.
Defining economically and ecologically efficient incentives requires working at several scales; we model owner decisions whether
to participate with biodiversity conservation at the single forest property level and define and differentiate incentive payments at
the local and regional scale.

The potential of payment for watershed protection in Ndaka-ini Dam, Murang’a County, Kenya. Kagombe, J. (Kenya
Forestry Research Institute, Kenya; jokagombe @yahoo.com), Kungu, J. (Kenyatta University, Kenya; kungujames@ gmail.com).

Payment for environmental services (PES) links suppliers and consumers of goods and services from a natural resource in a way
that both parties contribute to improved delivery. The study evaluated the feasibility of PES, in particular hydrological services, at
Ndaka-ini Dam, the biggest water reservoir for Nairobi city and its environs. The major objective of the study was to determine
whether water suppliers and users would participate in watershed protection through PES. This study identified 1) changes in land
use and their effects on water quality and quantity, 2) factors that influenced willingness of water users to pay for environmental
services, 3) environmental services farmers were willing to accept, 4) and economic incentives buyers were willing to provide.
Results showed that land use affected water quality with Nairobi Water Company incurring heavy costs for treatment. Farmers
upstream were willing to adopt environmentally friendly conservation practices in return for incentives, while users were willing
to provide incentives, though much lower than farmer expectations. However, mechanisms to plough back incentives need to

be strengthened. This study gives guidelines for the better adoption of PES as an innovative financing mechanism for better
management and conservation of catchments areas.

Ecosystem services in urban forest areas: balancing carbon storage and biodiversity. Lafortezza, R., Pesola, L., Elia, M.,
Colangelo, G., Sanesi, G. (University of Bari, Italy; raffaele.lafortezza@uniba.it; lucia.pesola@uniba.it; mario.elia@uniba.it;
giuseppe.colangelo@uniba.it; giovanni.sanesi@uniba.it).

The Millennium Ecosystem Assessment (MEA) contains compelling arguments that human well-being largely depends on the
services provided by ecosystems and that, in some cases, these services have become so compromised that we can expect
negative feedbacks to people. However, in some cases, actions and strategies to enhance the supply of ecosystem services, mainly
those focusing on reducing carbon emissions, have led to declines in other services. The MEA approach is based on the notion
that resource management involves trade-offs among ecosystem services and that quantitative and scientifically based assessment
of the trade-offs is essential for sound decision-making. Consequently, there is now considerable interest in establishing new
approaches to quantify the trade-offs between ecosystems services, particularly in relation to biodiversity. The approaches must
also account for the varying spatial and temporal scales over which management decisions affect ecosystem services. In this
paper, we investigate ecosystem services in urban forest areas by analyzing the relationship between carbon storage in biomass
and the amount and patterns of biodiversity at different spatial and temporal scales. By understanding this relationship, we should
be better able to incorporate ecosystem services into urban areas thus informing land-use and management decisions and to
maximize the net benefits that ecosystems deliver to urban society.

Spatial-temporal analysis of forest ecosystem services in southern Chile. Locher Krause, K. (Helmholtz Centre for
Environmental Research-UFZ, Germany; karlalocher@gmail.com), Lautenbach, S. (University of Bonn and Helmholtz Centre
for Environmental Research-UFZ, Germany; sven.lautenbach@uni-bonn.de), Volk, M. (Helmholtz Centre for Environmental
Research-UFZ, Germany, martin.volk@ufz.de), Waske, B. (Free University Berlin, Germany, bwaske @uni-bonn.de).
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Globally, forest ecosystems have faced an important process of transformation during the last decades. This transformation has
led to a decrease of primary and secondary forest, in terms of their spatial extent and quality, as well as their ability to support
ecosystem functions and services. Remote sensing methods can play an important role to identify the transformation of these
ecosystems and their driving forces. A time-series analysis of Landsat data (1985-2013) was used to identify the trajectories of
forest ecosystems in the south of Chile at a regional scale. Changes were analyzed in the context of the ecosystem service
framework. Provisioning (crop production, livestock production), regulating (carbon storage, soil retention, surface water quality),
and cultural (forest recreation) ecosystem services were analyzed, taking in account sets of services that appear together. The
results show a decrease of primary forest as well as grassland and arable land while exotic forest plantations increased in the
entire study area. The impacts of these changes on the selected ecosystem services were assessed together with a tradeoff
analysis. This has implications for suitable management and territorial planning in this area which are discussed as well.

Operationalization of the concepts of ecosystem services and natural capital: forest ecosystem functioning and
trade-offs. Luque, S. (National Research Institute of Science and Technology for Environment and Agriculture, France;
sandra.luque @irstea.fr).

The concept of ecosystem services (ES) provides a powerful way of examining the interaction between ecosystems and human
well-being, which are at the heart of landscape ecology science. Despite improved understanding of the potential of landscapes
and their land use systems to provide human well-being and socioeconomic benefits, further conceptual and empirical work is
needed to translate the concepts into operational frameworks for integrating ES into management and decision-making. The basic
ecosystem service/natural capital framework links the ecological system (biophysical structure and function) to the social system
(benefits and values) and helps explore the multidimensional role that geographical location can have in operationalizing the
concept. We will present a range of spatially explicit methods of varying complexity to gain understanding on forest ecosystem
functioning and trade-offs in different geographical contexts within the framework of the European Union project OpenNess
(http://www.openness-project.eu/).

Exploring the relationship between tree species diversity and forest ecosystem services in the face of climate change. Perez,
S., Rammer, W., Seidl, R., Lexer, M. (University of Natural Resources and Life Sciences, Austria; susana.perez@boku.ac.at;
werner.rammer@boku.ac.at; rupert.seidl@boku.ac.at; mj.lexer @boku.ac.at).

The loss of biodiversity in forest ecosystems has motivated ecological research that links biodiversity, ecosystem functioning,
and the provisioning of ecosystem services (ES). Interest in this topic has been amplified by expected climate changes. However,
current scientific knowledge of how tree species diversity impacts essential ES is still scant. Furthermore, the potential effects

of climate change on this relationship remain unknown. This contribution presents a simulation experiment investigating tree
diversity, biomass productivity, carbon sequestration, and water cycles under current climate and transient climate-change
scenarios. The process-based forest patch model PICUS v1.6 is employed in the Hainich National Park (Germany) and in Résca,
a submontane region in Romania. Preliminary results confirm a positive correlation of tree diversity and biomass productivity
which saturates at higher diversity levels. Increasing species diversity seems to increase water consumption as well and conse-
quently lowers groundwater recharge. Studying transient ES provisioning under climate change scenarios indicated the importance
of species traits (e.g., regeneration mode, growth pattern) for maintaining ES. Habitat structure (i.e., related to bird species
requirements) could be better maintained at higher diversity levels. The findings imply that the relevance of species diversity
may vary depending on the required ES portfolio and site conditions.

Landscape sustainability in Sweden, Canada, and Chile in an ecosystem services context. Svensson, J. (Swedish University
of Agricultural Sciences, Sweden; johan.svensson@slu.se), Johnston, M. (Saskatchewan Research Council, Canada;
Jjohnston@src.sk.ca), Sandstrom, P. (Swedish University of Agricultural Sciences, Sweden; per.sandstrom@slu.se), Alvarado, W.
(Araucarias Alto Malleco Model Forest, Chile; wservet@hotmail.com).

Context and matrix have received increasing importance in understanding and empowering local socioecological sustainability in
rural communities. The ecosystem services approach, in particular, has provided innovative tools and possibilities to weigh,
compare, and balance various services and goods that are made available in different habitats and land cover types in a landscape
continuum. This study includes large-landscape case studies in Sweden, Canada, and Chile (the Vilhelmina, Prince Albert, and
Araucarias del Alto Malleco Model Forests). Despite different premises, the case studies share fundamental aspects of rural
community sustainability problems and solutions, e.g., marginalized indigenous peoples, dependence of natural resources, and the
importance of small-scale and site-specific livelihood and manufacturing of natural resources. In addition, the study sites represent
a comprehensive gradient of duration and degree of land-use impact and, hence, the need for landscape restoration. In an
ecosystem services context these case studies allow for multifunctional, scale-independent and spatially explicit assessments of
good and services from alpine, agricultural, and forest habitats. Opportunities and barriers for sustainability, from various
perspectives, are explored using large-landscape modeling, planning, and scenario analyses.

B-06 Research and management implications of the economics of ecosystem
services

Organizers: Donald Hodges (University of Tennessee, USA), Donald Grebner (Mississippi State
University, USA) & Runsheng Yin (Michigan State University, USA)

An investigation of nationality and distance dependence for biodiversity transnational coordination. Bakhtiari, F., Bredahl
Jacobsen, J., Jellesmark Thorsen, B., Strange, N. (University of Copenhagen, Denmark; fba@ifro.ku.dk; jbj@ifro.ku.dk;
bjt@ifro.ku.dk; nst@ifro.ku.dk), Boman, M. (University of the West Indies at St. Augustine, Trinidad and Tobago;
mattias.boman@sta.uwi.edu), Gibbons, J. (Bangor University, UK, j.gibbons@bangor.ac.uk).
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According to conservation management models, increasing international collaboration could increase biodiversity protection and
cost-effectiveness. The underlying assumption of internationally coordinated biodiversity is that biodiversity is a public good in
the countries affected by conservation policies, and the value of biodiversity protection is independent of geographical and
political jurisdiction. If this is not the case, the internationally coordinated policies may have different welfare economic conse-
quences compared to national ones. Thus, the main objective of the current paper is to investigate the dependency of distance and
nationality on willingness-to-pay (WTP) for biodiversity conservation. Using a choice experiment, the individual’s marginal utility
for biodiversity protection was estimated in three comparable study locations in Denmark and southern Sweden, with the location
as an explicit attribute. We explored the extent to which the marginal WTP in the two neighbouring countries, with similar
biodiversity levels, is affected by both nationality and distance from the location. The results show the marginal rate of
substitution of both nationality and distance from the policy location are significant. This suggests that WTP of respondents for
biodiversity protection as a public good, both material and non-material values, depends on nationality and distance scales.

Walking the land: building an ecosystem approach in the Highlands and Islands by connecting cultural drivers with
woodland expansion interests. Bowditch, E. (University of the Highlands and Islands, UK; euan.bowditch.ic @uhi.ac.uk).

The Highlands and Islands of Scotland are steeped in a history of land use conflict. Traditional private sporting estates dominate
the landscape, which prioritise management for hunting and tourism. There is little impetus for woodland to become an important
consideration for the majority of landowners due to poor past decision-making, perceived management issues, and a lack of
commercial value for current stagnating stands. Scotland’s woodland expansion strategies and push for domestic renewable energy
sources has refocused the potential role of woodlands but landowner engagement remains a difficult barrier. An inductive
approach is taken to explore the cultural drivers behind decision-making by working in the field with individual landowners and
managers within three contiguous private estates, over four diverse case-study areas. Using resilience theory and a landscape
approach, the study combines qualitative interview data (Dictaphone & GPS), spatial mapping (mobile mapping app), economic
options (forest energy tool), and clustered land use collaboration workshops, enabling the researcher to build a detailed picture

of a woodland’s future within a traditional sporting landscape and how an ecosystem approach might begin to reconcile clashing
land uses.

Public management model in payment for environmental services in the Sabiaguaba Dunes Natural Park, Fortaleza,
Brazil. Gonzalez Carantén, M. (Federal University of Parand, Brazil; marcocaranton @ gmail.com).

Wetlands are fragile ecosystems that are essential to maintain services and livelihoods of traditional communities. They are
seriously threatened by development. Mangroves of the Sabiaguaba Dunes Natural Park, in Fortaleza, Brazil, are no exception.
The direct and indirect dumping of industrial and domestic waste in the hydric resources, mismanagement of waste, and increas-
ing urban invasion have caused serious impacts. Aware of the problem addressed, the proposed method aimed to restore this
ecosystem through compensation to local residents. While giving ecosystem custodians empowerment, the proposal implemented
a relevant conservation practice through the compensation of socioenvironmental benefits. The methodology included a socioeco-
logical qualitative valuation for wetland ecosystem services (water provision, food, protection, and regulation) and cost analysis
(opportunity, implementation, and maintenance). The results show a clear improvement in the socioeconomic conditions of local
communities, exceeding their actual rent and providing solutions to structural problems (collected through surveys). Moreover, the
study emphasized the formation of a common fund to finance the program. In conclusion, the proposal helped the systematization
of environmental and social guidelines, aiming to continue the flow and ties among ecosystems services, the local community,
and the extractive industries within the territory.

Bio-econometric analysis of the efficiency of payments for biodiversity conservation: a case study of Natura 2000 forest
contracts in France. Hily, E., Garcia, S., Stenger, A., Tu, G. (National Institute for Agricultural Research (INRA), France;
emeline.hily@gmail.com; serge.garcia@nancy.inra.fr;, anne.stenger@nancy.inra.fr;, gengyang.tu@nancy.inra.fr).

Biodiversity conservation literature underlines the need for efficient instruments in economic and ecological terms. As a great
part of biodiversity is found on private land, conservation tools have to give the right incentives. In this research, we empirically
assessed the efficiency of payments for Natura 2000 forest contracts in France, a payment-for-ecosystem-services-like scheme,
aiming at biodiversity conservation. The contribution of this paper consists of a bio-econometric analysis of private and public
contracts based on the study of biodiversity provision costs. Through the development of a biodiversity indicator, we estimate a
cost function for biodiversity provision. We assess the efficiency of contracts in terms of ecological benefits and cost-efficiency.
Our results show that payments for Natura 2000 contracts are inadequately defined. Payments do not consider opportunity costs,
impeding satisfactory participation, especially for private forest owners who are the most cost-efficient biodiversity producers.
We showed that the cost-elasticity term for biodiversity provision is significantly lower than 1. Despite being less cost-effective
biodiversity producers, public stakeholders are able to bear higher opportunity costs than private owners and provide greater
ecological benefits. We conclude that payments for Natura 2000 forest contracts should be redesigned to make them give the right
economic incentives.

Economic value of the recreation role of a selected urban forest in Slovenia’s capital: new information supporting

sustainability in forest management planning. Japelj, A. (Slovenian Forestry Institute, Slovenia; anze.japelj@ gozdis.si),
Mavsar, R. (European Forest Institute, Finland; robert.mavsar@efi.int), Kovac, M. (Slovenian Forestry Institute, Slovenia;
marko.kovac @ gozdis.si), Hodges, D. (University of Tennessee, USA; dhodges2 @utk.edu).

For forests to provide ecosystem services they should be managed sustainably, meaning ecological, social, and economic aspects
of society’s needs must be accounted for. To lay ground for this, a multifaceted approach should be taken to obtain people’s
preferences for different services. Determining preferences for services that do not have a market price comparable to economic
services can be achieved by various techniques. Discrete choice method is one such tool. It was employed in a study of the
recreation role of an urban forest within the Slovenia’s capital. The survey approach consisted of 262 face-to-face and web-based
questionnaires. The central part consisted of nine choice sets, combinations of levels of four attributes defining the recreation role
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of forests, determined by sequential fractional factorial technique. Due to an additional attribute, payment vehicle, implicit price
for the attributes (special trees, forest clearings, forest paths, and waymarks/info-boards) could be derived by means of a multino-
mial logit model. On average people would be willing to contribute 0.3€ for an additional 1% of special trees, 0.8€ for additional
1% of forest clearings, 5€ for maintaining waymarks/info-boards and 0.06€ for each additional kilometre of paved paths. It is
shown how this information can be used in forest management planning.

Harmonizing applications of economics and ecology to evaluate ecosystem services tradeoffs in public lands management,
an Oregon example. Kline, J., Spies, T. (U.S. Forest Service, USA; jkline @fs.fed.us; tspies @fs.fed.us), Harmon, M. (Oregon
State University, USA; mark.harmon@oregonstate.edu).

The ecosystem services concept has re-emphasized the longstanding desire among many forest managers and policymakers to
describe and evaluate the multiple benefits of public forest management. However, operationalizing the ecosystem services
concept in routine management applications is challenging due to the complexity and analytical limitations of integrated economic
and ecological models. We consider these challenges in light of both the information needs of managers and the resources
available for analysis. We propose that an economic-ecological analysis to support management involves a compromise between
expediency and theoretical and analytical rigor, and suggest ways to present ecological information in a manner that is consistent
with economic theory of tradeoffs. We illustrate potential approaches by drawing on an ongoing analysis of timber, carbon
storage, and biodiversity tradeoffs associated with forest management in select landscapes of the Pacific Northwest and northern
California (USA). Our work involves using established models describing forest growth (FVS), forest carbon (LandCarb 3),

wood products (ForProd 2), and wildlife habitat capability models, to project and examine the outcomes of different management
scenarios. We examine how tradeoffs vary as a function of management scenarios and landscape types, and consider the degree to
which such information would be useful to public forest managers.

Remote sensing and field-level evaluation of payments for forest conservation: Ecuador’s Socio Bosque Program.
Mobhebalian, P., Aguilar, F., Lopez, L. (University of Missouri, USA; pmmrn@mail.missouri.edu; aguilarf@missouri.edu;
Inl8t7 @mail. missouri.edu).

Payments for environmental services (PES) correct for externalities and improve the economic competency of natural land cover
uses by providing a financial incentive to encourage conservation. Ecuador’s diverse forest ecosystems have one of the highest
rates of deforestation in South America. The Socio Bosque Program (SBP) is a type of PES instituted in 2008 by Ecuador’s
Ministry of the Environment (MAE) to prevent deforestation and degradation in line with United Nations’ REDD+ program to
reduce and prevent greenhouse gas emissions. The objectives of this study were to 1) quantify the capacity of the SBP to
influence landowner behavior and reduce deforestation and degradation (additionality) and 2) identify contractual attributes that
can promote greater landowner participation. This is one of the first studies to model individual landowner behavior, rather than
using coarser-scale data, in reaction to a PES program in combination with remote sensing data to assess additionality. Also,

it is a pioneer in evaluating forest degradation by using remote sensing and ground truthing in a low-land tropical humid forest.
Analysis of contractual attributes of the SBP is critical to evaluate landowner participation and estimate costs linked to payment
levels, and will help guide future efforts in Ecuador and the region.

An assessment of revenue loss from legal timber in Indonesia. Mumbunan, S. (University of Indonesia, Indonesia;
mumbunan @ gmail.com), Wahyudi, R. (Article 33 Indonesia, Indonesia; yudi_ikhwah@yahoo.co.id).

Research that looks at potential revenues of extractive rents from forest ecosystem services, its gap to collected revenues, while
making specific reference to the administration of forest revenue chain, has been missing. This is one of the first studies to
systematically look at such a relationship. Using official data for legal timber, this study assesses revenue loss from timber royalty
fee (Provisi Sumber Daya Hutan, PSDH) and reforestation fund (Dana Reboisasi, DR), two important forest non-tax revenues in
Indonesia whose tropical forest is under threat of extensive deforestation, particularly from commercial timber logging, and is one
of the world’s largest carbon emitters from deforestation and forest degradation. Results show that revenue realizations do not
reflect potentials with two intriguing findings. First, PSDH weighted average revenues represent only 51% of its potential and are
much lower with market price assumptions. Second, DR revenue shows a counter-intuitive pattern; its revenue realization is
138%, exceeding its official potential revenue. Plausible explanations for these findings are provided in relation to aspects of
billing, payment, and reporting. This paper discusses policy relevance for the management of revenue from forest ecosystem
services and the use of revenue instruments in forest-based climate change mitigation (REDD+).

Economic evaluation of carbon capture in the APA Serra de Baturité, Brazil, 2012. Plata Fajardo, A. (Federal University of
Parand, Brazil; aplatafa@ gmail.com).

Forest carbon capture is a mechanism to reduce greenhouse gases. Trees, through the process of photosynthesis, absorb carbon
dioxide (CO,) from the atmosphere and store it as biomass. The environmental protection area (APA) was the motivation to
develop this study. The main objectives were to quantify and assess the financial viability of the generation of carbon credits.
The quantification of CO, storage was estimated by the non-destructive method (based on forest inventory estimates) and the
economic criteria used to evaluate were the net present value (VPL), the equivalent annual value (EAV) and the internal rate

of return (IRR). The results show that the rainforest of the APA Serra de Baturité captured, on average, 84.63 t CO,/h, and
according to market prices and costs in 2012, forest management for carbon capture would be not be viable in the Clean
Development Mechanism. In contrast, the projects were viable if sold in the New Zealand Emission Trading Scheme (TIR = 135)
and in the Over the Counter (TIR=74). To summarize, the carbon forest project in the APA Serra de Baturité is economically
viable. Moreover, this study provides a suitable methodological guideline for economic evaluation of carbon capture projects.

Economics of forest fire management: accounting of benefits. Sanchez, J. (U.S. Forest Service, USA; jsanchez@fs.fed.us),

Baerenklau, K. (University of California, USA; kenneth.baerenklau@ucr.edu), Gonzélez-Cabén, A. (U.S. Forest Service, USA;
agonzalezcaban @fs.fed.us).
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The objective of the study is to provide fire managers relevant information for decision making for fire risk assessment that
supports forest management strategies. Using a nonmarket valuation approach, this study evaluates the recreation values of the
San Jacinto Wilderness in southern California. Our analysis utilizes survey data from a stated-choice experiment involving
backcountry visitors who responded to questions about hypothetical wildfire burn scenarios. Benefits of landscape preservation are
derived using a Kuhn-Tucker (KT) demand system. Model results suggest that recreationists are more attracted to sites with
recent foreground wildfires. For example, recreational welfare estimates increased for sites that were partially affected by different
types of wildfires, with the greatest gains being observed for the most recent wildfires. Welfare analysis indicates that seasonal
aggregate losses for complete closure of particular sites ranged from $0.5 to $5 million. Results can be used to improve our
understanding of how landscape and wildfire characteristics contribute to recreation values and thus our ability to value natural
resources in a recreation context. It also provides relevant information for decision making.

Experimental differentiated valuation of forest services’ socioeconomic importance in the frame of the Czech Republic.
Sisak, L., Jarsky, V., Kupcak, V. (Czech University of Life Sciences Prague, Czech Republic; sisak@fld.czu.cz; jarsky@fld.czu.cz;
kupcak@fld.czu.cz).

Methods of forest services’ socioeconomic importance valuation are differentiated by their relationships to the market, by the
purpose of their use, and by input data availability; values are expressed relative to other usual soil covers (grassland, arable land,
and solid soil cover). Valuation of direct market timber production forest service is based on the mean year income from timber
sales, while hunting and game management forest service on market incomes from the respective activities. Valuation of mediated
market impact hydrological forest services is performed by costs of prevention, soil protection services by costs of compensation,
and CO, sequestration by shadow prices of trade with CO,. Valuation of non-market health-hygienic and cultural-scientific forest
services is based on expert approach using a comparative method, i.e., comparing their socioeconomic importance to the socio-
economic importance of market services, as for example, timber production. Total value of forest services in the Czech Republic
compared to sustainable grassland services reaches 1 973 million EUR annually, and 98 995 million EUR capitalized value,
compared to arable land services value of 3 631 million EUR annually and 181 517 million EUR capitalized value, and compared
to solid soil cover services value of 2 544 million EUR annually and 127 207 million EUR capitalized value.

Lessons learned from China for designing and implementing payments for ecosystem services initiatives. Yin, R.
(Michigan State University, USA; yinr@msu.edu).

Inadequate work has been done to examine how to design and execute a PES program, and the existing literature has rarely
treated PES as entailing multi-faceted, complex interactions of stakeholders, resource and governance systems, external social-
ecological settings, and internal conditions and capacities. This paper aims to fill this critical knowledge gap by casting China’s
experience of restoring degraded cropland under the Sloping Land Conversion Program (SLCP) into the integrative framework for
studying social-ecological systems and deliberating what can be learned from it. These efforts will lead to the emergence of a
number of important lessons from the ecological, socioeconomic, and institutional perspectives. The timely and important
messages conveyed will contribute to advancing the science and practice of PES-based ecological restoration and nature
conservation.

Participatory and multi-criteria analysis for forest ecosystem management: a case study of Pohorje, Slovenia. Zadnik Stirn,
L. (University of Ljubljana, Slovenia; lidija.zadnik @bf.uni-lj.si), Hodges, D. (University of Tennessee, USA; dhodges2@utk.edu),
Groselj, P. (University of Ljubljana, Slovenia; petra.groselj@ bf.uni-lj.si).

The primary aims of forest management are to evaluate the effects of forest management strategies on human communities,
landscapes, and the development of forest services, and to consider the possibilities for achieving a balance between the econom-
ic, environmental, social, and cultural sustainable uses of forests. Multi-criteria decision methodology offers the best alternative to
address such forest management issues, particularly as they involve multiple stakeholders including local communities, public
representatives, and environmentalists, each of which has different knowledge, experiences, and prospects. Group methods, based
on participatory planning, can be applied to integrate such different interests into a joint decision. It is for this reason that the
analytic hierarchy process (AHP) group decision model was designed. In the presented case study of the forest area at Pohorje, a
mountainous area in northern Slovenia, Europe, the optimal alternative for Pohorje development was selected using the generated
model. Six possible management strategies based on indicators of sustainability were identified and the strategies were compared
by several stakeholders according to the results of a SWOT analysis performed at a workshop where individual chapters of forest
management scenarios were discussed. The results reveal that most attention should be devoted to preservation of cultural heritage
and local tradition and environmental and consumer-friendly usage of natural resources.

B-07 Silvicultural practices to facilitate forest restoration

Organizers: Byung Bae Park (Chungnam National University, Republic of Korea), Palle Madsen
(University of Copenhagen, Denmark) & Bryan Finegan (CATIE, Costa Rica)

Forest restoration is more than tree planting: the case of fire-disturbed southern bog forests. Bannister, J., Bauhus, J.
(University of Freiburg, Germany; janlija@yahoo.com; juergen.bauhus@waldbau.uni-freiburg.de).

Five years ago we commenced a long-term research project on Chiloé Island, North Patagonia, dealing with the study of the
ecology and restoration of disturbed southern bog forests dominated by the slow-growing conifer Pilgerodendron uviferum. Using
a multi-scaled approach, we focused research on the following questions: 1) can P. uviferum forests persist in the absence of
large-scale disturbances; 2) to what extent natural regeneration from seeds of remnant P. uviferum trees may facilitate recoloniza-
tion of disturbed forests, and 3) how important are microsite conditions for successful restoration planting of P. uviferum forests?
To answer this, we mapped seed trees in disturbed forests at a landscape level and established seed dispersal, germination, and
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active restoration experiments. Our results show that P. uviferum is a stress-tolerant conifer that can regenerate and grow under
conditions of low light and low fertility. In disturbed forests, natural regeneration from dispersed seeds of remnant trees can
effectively facilitate forest restoration. However, at the landscape scale, after high-severity fires, there are vast areas without seed
trees of the species. In this context, a mixed passive-active restoration approach will be the most effective and efficient option for
the restoration of degraded P. uviferum bog forests.

Achieving “groupy-clumpy” in restoration projects: innovative silviculture and monitoring in the Front Range Collabora-
tive Forest Landscape Restoration Project. Dickinson, Y. (Colorado State University, USA; yvette.dickinson@colostate.edu),
Colorado Front Range Roundtable Landscape Restoration Team (Front Range Roundtable, USA; gali@behconsulting.com).

Fire suppression during the past century has led to increased density of many lower montane forests of Colorado’s Front Range.
This increased density and canopy contiguity has reduced open-woodland habitat, and may increase the likelihood of large
uncharacteristically severe wildfires and insect outbreaks. These concerns have led to calls for forest restoration to create spatially
heterogeneous (“groupy-clumpy”) forest stands with groups of trees, single isolated trees, and openings, and to reconstruct a
complex mosaic of forest structure across the landscape. However, the creation of these structurally diverse stands and landscapes
has been difficult to achieve and monitor using conventional methods. Furthermore, it has been difficult to reach a consensus
regarding the specific desired future conditions in any detail. The Front Range Collaborative Forest Landscape Restoration
Project has taken an adaptive management approach to these problems, making iterative improvements to the silvicultural
prescriptions and monitoring methods employed. We will present the innovative approaches that the collaboration has developed
for implementing and monitoring spatially heterogeneous restoration treatments, and discuss the successes and lessons learned by
this project.

Successional trajectories in tropical restored forests using direct seeding of fast-growing species. Engel, V. (Sdo Paulo
State University, Brazil; veralex@fca.unesp.br), Parrotta, J. (U.S. Forest Service, USA; jparrotta@fs.fed.us), Nogueira, Jr., L.
(EMBRAPA, Brazil; lauro.nogueira@embrapa.br), Sato, L. (Sdo Paulo State University, Brazil; lu_sato7 @hotmail.com),
Martins, A. (Usina Sdo Manoel, Brazil; andreza_martins @yahoo.com.br).

In tropical countries, where forest loss is an issue of major concern, cost-effective restoration techniques may facilitate large-scale
ecosystem restoration programs. Among low-cost alternatives, some direct seeding methods may promote fast canopy cover and
weed suppression. In 1997, we implemented a direct seeding experiment using five fast-growing, light-demanding native tree
species in two sites with contrasting soil fertility levels (site 1, red Alfisol; site 2, red-yellow Ultisol) and landscape context, at
Botucatu, Sao Paulo, Brazil. Initial sowing density was 10 000/ha. While stand canopy density fluctuated among sites and years,
canopy species richness and basal area consistently increased in both sites, from 2.5 to 16 years after implantation. Biomass and
net primary productivity also increased with age to 13 years, and slowly decreased thereafter. The number of native species that
recruited respectively in site 1 and 2 (height >1.30 m) increased from 19 and 34 at 7 years to 64 and 56 at 16 years, while total
density increased from 209.3 and 558.8 to 911 and 2 885 in the same sites. During the period, a shift in the canopy dominant
species was observed, followed by an increase in the mortality rates of planted species and in the recruitment of native tree
species.

A mixed species, clearcut silviculture system to restore native species composition and structure of old-growth forests in
western Washington. Ettl, G. (University of Washington, USA; ettl@uw.edu).

The conversion of high-density Pseudotsuga menziesii plantations to more diverse forest species composition and structural
attributes, similar to old-growth forests, has received considerable attention. Old-growth forest structure is known to provide
habitat to Strix occidentalis and Brachyramphus marmorat, and therefore silviculture to more rapidly advance stand development
has been proposed. A prescription known as variable density thinning has been commonly used to facilitate old-growth develop-
ment. [ describe an alternative multi-species system that begins (and potentially ends) with a clearcut regeneration harvest as a
means of producing old-growth composition and structure. I use a conceptual model to present a multi-entry, 300-year rotation
aimed at extracting timber, and facilitating multi-layered canopies. Site index and stand density diagrams, in conjunction with
conceptual stand development diagrams were used to project an initial multi-species planting of 10 species through time. At
regular increments trees are harvested by selecting poor positioned and short-lived species (e.g., Alnus rubra) first and moving
toward enhancing large Thuja plicata and Tsuga heterophylla, with lesser volumes of Pseudotsuga menziesii by age 300. The
approach will be compared to projections of stands under variable density thinning.

Potential plant functional groups for the restoration of moist forests in the region of Bajo Calima, Colombia. Fernandez
Mendez, F. (University of Tolima, Colombia; fimendez@ut.edu.co), Bocanegra-Gonzalez, K. (University of Tolima, Colombia,
and Federal University of Lavras, Brazil; kellynda7 7@ hotmail.com), Melo Cruz, O. (University of Tolima, Colombia;
omelo@ut.edu.co).

Functional traits of plants show the plants’ succession behavior and serve to break up the complexity of highly diverse tropical
forests into groups of potential use for restoration planning. In Bajo Calima, Colombia, where secondary forests are predominant,
reproductive traits that indicate the temperament of species in different succession stages were selected. Based on this selection,
six groups were determined: 1) large-sized seeds dispersed by birds and mammals; 2) medium-sized seeds dispersed by birds and
mammals; 3) small berry fruits dispersed by birds; 4) small seeds dispersed by wind; 5) drupes dispersed by mammals and birds;
and 6) palm species and other species dependent on mammals. It is suggested to use the first two categories in forests that are not
heavily degraded, as their species have the potential for active restoration and enrichment; groups 3 and 4 should be used on sites
that have suffered more strongly from human intervention as they reproduce easily and are easily dispersed. The two remaining
groups are suited for further stages of restoration on sites improved with the first group and on sites that are not strongly
degraded. Finally, it is proposed to start reproduction studies for the groups and include them in the restoration processes

for the entire Pacific region of Colombia and, enrich the suggested methods with local knowledge.
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Reintroducing native Fagaceae species into planation forests in central Taiwan: identifying and alleviating establishment
limitations. Guan, B., Lo, Y., Li, Y. (National Taiwan University, China-Taipei; btguan@ntu.edu.tw; yuehhsin.lo@ gamil.com;
95605089 @ntu.edu.tw), Lin, Y. (Tunghai University, China-Taipei; yichingtree @ gmail.com), You, C. (Taiwan Forestry Bureau,
China-Taipei; r87625036 @ntu.edu.tw).

Developing strategies to restore plantation forests that are either degraded or no longer serving timber production is essential for
biodiversity conservation. To facilitate the reintroduction of native late-successional Fagaceae species into Japanese cedar
(Cryptomeria japonica) plantations in central Taiwan, we first identified and subsequently experimented with methods to alleviate
the establishment limitations. Based on the results from direct sowing of both fresh and germinating acorns, and planting
seedlings and saplings of various ages, we identified acorn consumption by wildlife as the most critical factor hindering the
establishment. To alleviate the limitation, thinning in combination with ground vegetation control, chemical repellents, and
physical retardation methods were tested. Results showed that the most effective strategy is physical retardation, followed by
silvicultural treatments. Chemical repellents, such as cinnamamide, commonly used in other areas, had no effect, even in high
concentrations, likely because the Lauraceae species are also the native dominants. The results of the study suggest that, although
expensive, direct seedling planting or establishing physical retardations to prevent seed consumption will be the most effective
strategies. Seedling survival would also be enhanced by the combination of direct sowing of germinating seeds, thinning, and the
retention of the understory vegetation cover.

Biodiversity response to trees retained at final harvest for conservation purposes: a meta-analysis. Gustafsson, L.,
Fedrowitz, K. (Swedish University of Agricultural Sciences, Sweden; lena.gustafsson@slu.se; katja.fedrowitz@slu.se).

Industrial forestry leads to a simplified forest structure and species composition. A main evolving approach to mitigate the
impacts of logging on biodiversity is retention of trees at final harvest, and retention forestry is today practiced on several
continents in boreal and temperate regions. Numerous studies have been performed on the effects of retention of trees on
biodiversity but to date there has been no comprehensive review summarizing the effects on forest species and open habitat
species, respectively, compared to open clearcuts as well as forest. We performed a meta-analysis following a systematic review
protocol including 653 comparisons between treatment and control from 78 articles. Compared to clearcuts, the effect of retention
trees was significantly positive for forest species. When using forests as control, the effect was significantly positive for open-
habitat species. Results largely agreed between taxonomic groups. Our findings support retention forestry as a way to moderate
logging effects on forest species while at the same time promoting species requiring disturbance. Sensitive forest-interior species
as well as some rare disturbance-dependent species will need complementary conservation actions. For regions with a long
tradition of industrial forestry, retention forestry is a way to restore the forest landscape.

Improving forest restoration in dipterocarp rainforest: a field trial with 32 native tree species. Gustafsson, M. (Swedish
University of Agricultural Sciences, Sweden; malin.gustafsson@slu.se), Alloysius, D. (Sabah Foundation, Malaysia;
dalloysius @ gmail.com), Falck, J., Karlsson, A., Gustafsson, L., llstedt, U. (Swedish University of Agricultural Sciences, Sweden;
Jjan.falck@slu.se; anders.karlsson@slu.se; lena.gustafsson@slu.se; ulrik.ilstedt@slu.se).

In the Malaysian state of Sabah (Borneo) most forests outside protected areas have been selectively logged. Many of these forests
still hold the potential for high biodiversity and future forest production. Traditionally, forest rehabilitation aimed to increase
production and biomass. Today the focus on restoration for biodiversity is increasing, but knowledge concerning tree species
survival, growth, and adaptations are limited to a few species. The INIKEA Sow-a-Seed project started in 1998 in Sabah to
restore rainforest degraded from logging and wildfire. The main aim is to improve biodiversity by planting a multitude of native
tree species; mainly dipterocarps, but also other climax species and fruit trees. Today, about 100 tree species have been planted
on >12 000 ha. In a species field trial experiment we examined survival, growth, and traits among 32 planted native tree species
(20 trees/species). We aimed to link tree species responses to site factors to improve predictions of tree species survival and
growth. Further we examined if species response to increased light can be predicted by species traits. Preliminary results indicate
large differences between the tree species, and that wood density is an important trait, interacting with light intensity to determine
individual tree growth.

Biodiversity benefits of restoration of boreal forests in Finland. Hekkala, A. (Finnish Forest Research Institute and Thule
Institute, Finland; anne-maarit.hekkala @metla.fi), Tarvainen, O., Pddtalo, M. (Finnish Forest Research Institute, Finland;
oili.tarvainen @metla.fi; marja-leena.paatalo@metla.fi), Tolvanen, A. (Finnish Forest Research Institute and University of Oulu,
Finland; anne.tolvanen@metla.fi).

Forest restoration is widely used in Finland to bring back essential components typical to natural forests, which have been
reduced by efficient forest management. The structural variety of monocultural conifer stands is increased by adding dead wood
and by re-introducing fire-disturbance, which has been almost eliminated from Fennoscandian forests. We conducted a large scale
study on four Natura 2000 protection areas in Finland including three forest restoration methods: tree felling with and without
subsequent burning and storm simulation. We studied the effects of these methods on vegetation composition, tree seedling
establishment, and tree stand structure. The results of the 7-year study show that tree felling with subsequent burning have
considerable effects on vegetation and tree stand structure, enhancing especially deciduous tree seedling establishment. Felling
only does not affect vegetation or seedling establishment and the changes in tree stand structure are less substantial. The storm
simulation creates patches of exposed soil, initiating vegetation succession and especially pine seedling establishment on these
patches and hence causing more heterogeneity on the forest stand. Our results can be used by restoration practitioners or forest
managers to decide what methods to use to enhance the diversity of previously managed forest stands.

Restoration of mixed-pine forest ecosystems of eastern Upper Michigan using variable-retention harvesting. Hix, D.,
Goebel, C., Nyamai, P. (Ohio State University, USA; hix.6 @osu.edu; goebel.11@osu.edu; nyamai.l @ buckeyemail.osu.edu),
Corace III, R. (U.S. Fish and Wildlife Service, USA; greg_corace@fws.gov).

Compared with old-growth mixed-pine forests of the Lake States region of the United States and Canada, many current
stands have developed under different disturbance regimes over the past 150 years. Based upon our work in these forests,
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we hypothesized that variable-retention harvesting might allow us to both reduce the current live and dead fuels and increase the
regeneration of the formerly dominant fire-adapted tree species (red pine, P. resinosa Ait; and eastern white pine, P. strobus L.).
During 2010, harvests were implemented in the Seney National Wildlife Refuge. In three stands, the basal areas were reduced
by 70% leaving a uniform spatial pattern of residual trees and in three stands the basal areas were likewise reduced leaving an
aggregate spatial pattern. Two years following harvest, we observed a significant reduction in live fuels and higher densities of
newly established eastern white pine seedlings in the treated stands compared to the unharvested control stands. Ordination
suggested that fuel characteristics and overstory composition were factors strongly influencing the regeneration layer. Stands will
be re-inventoried in 2014 to determine the success of these restoration practices, while we also examine the potential to utilize
prescribed fire as a post-harvest treatment to facilitate red pine regeneration.

Additive partitioning approach evaluating the restoration efficiency of plant species diversity in a warm-temperate
mountainous riparian forest in Japan. Ito, S., Asou, H., Hirata, R., Mitsuda, Y. (University of Miyazaki, Japan; s.ito@cc.
miyazaki-u.ac.jp; gb10001 @ student.miyazaki-u.ac.jp; demianl919@ gmail.com; mitsuda@ cc.miyazaki-u.ac.jp).

This study examined the efficiency of different treatments of canopy removal conducted for restoration of the plant species
diversity of a riparian forest by using the additive partitioning approach. In conifer plantations along a warm-temperate mountain
stream in southern Japan, planted canopy trees were removed with different intensities of logging, small-scale clearcutting, heavy
thinning (70%), and light thinning (30%), on different habitats (terraces and slopes). We assessed the species composition of the
recovered vegetation in 120 quadrats located in the treated sites including a control. Two-way additive partitioning approaches
were applied to evaluate the beta diversities from the aspects of the habitats and the treatments. The results of the habitat-based
analysis demonstrated the similar alpha diversities at the quadrat level for each habitat, but significantly higher beta diversity
within terraces accounting for 80% of the gamma diversity of the whole area. In contrast, the within-treatment diversity was
generally low for every treatment, accounting for only 40% of the gamma diversity by single treatment which left 30% of
unrealized richness. These results suggested that the different intensities of canopy removal promoting heterogeneous light
environment particularly on terraces are effective to promote the plant species diversity of this riparian forest.

Pioneer species used as nurse crops: a powerful silvicultural method in forest restoration and forest adaptation.
Madsen, P. (University of Copenhagen, Denmark; pam@ign.ku.dk), Stanturf, J. (U.S. Forest Service, USA; jstanturf@fs.fed.us),
Nielsen, A. (University of Copenhagen, Denmark; atn@life.ku.dk), Madsen, E. (Skdneskogens Utvecklings AB, Sweden;

emm @ skaneskogen.se), Madsen, T. (Store Hjpllund Plantage A/S, Denmark; tlmvrads@post.tele.dk).

The use of pioneer tree species as nurse crops was widespread in the restoration efforts of the degraded lowlands of northwest
Europe starting 150-200 years ago. In forest regeneration the method has been commonly used to support regeneration of late
successional species on clear-cut sites. The nurse crop species offers shelter against particularly late spring frost and weeds, as
well as protection against pests such as weevils or rodents by preventing the site from developing into favourable habitat. The use
of pesticides and herbicides gained popularity in forestry following the Second World War and as such largely replaced the nurse
crop method. However, today we view the method as even more relevant and needed than before. By using very fast starting
species like Populus spp. and Larix spp. the method can greatly elevate forest productivity in the regeneration phase as well as
by restoring forest microclimate and forest floor conditions. The method seems to pave the road for inexpensive regeneration
techniques for a wide range of desired species needed to support forest adaptation capacity on challenging sites. We present
results and concepts to foster exchange of scientific results and inspiration for further research and development of this method.

Differences in communities of trees along a tropical forest restoration gradient, Uganda. Owiny, A. (Makerere University,
Uganda, and University of Eastern Finland, Finland; owinyiarthur@yahoo.com), Valtonen, A. (University of Eastern Finland,
Finland; annu.valtonen@uef.fi), Nyeko, P. (Makerere University, Uganda; pnnyekop @ gmail.com), Roininen, H. (University of
Eastern Finland, Finland; heikki.roininen @uef.fi).

Understanding the effectiveness and amount of time required for replanted forests to recover is still a challenge. A critical concern
is how well tree communities recover into a more species rich ecosystem. Our study consisted of six restoration forests ranging
from 3 to 16 years old and three primary forests. We compared patterns of univariate and multivariate measures of tree communi-
ties. We also assessed the recruitment trends of nonplanted, naturally regenerating trees in the restoration areas. Multivariate and
univariate analyses of trees showed that recovery responses were generally correlated with age of restoration. Species density,
tree density, basal area, and diversity varied but increased with age of planting. The opposite pattern was found in dominance.
Tree community composition showed a directional change; however, communities in the different aged restoration areas had

not converged to the composition of primary forests. Restoration planting enhanced natural recruitment of tree seedling. Also,
Acanthus pubescens, Lantana camara, and Pennisetum purpureum negatively correlated with species density, tree density, basal
area, and diversity. Our results showed that restoration planting can reestablish forests with high species density, tree density,
basal area, and diversity, but this is dependent on age and the extent of the herb, grass, and shrub cover.

The importance of silvicultural practices to facilitate forest ecological restoration. Park, B. (Chungnam National University,
Republic of Korea; bbpark@cnu.ac.kr), Madsen, P. (University of Copenhagen, Denmark; pam@ign.ku.dk), Finegan, B. (CATIE,
Costa Rica; bfinegan@catie.ac.cr), Kim, S. (Korea Forest Research Institute, Republic of Korea; sands02@forest.go.kr).

Both temperate and tropical forests host some of the most widespread and severe examples of forest degradation and deforesta-
tion, but also some of the most successful forest restoration efforts. Historically, a wide variety of forest regeneration methods
originating from silvicultural practices have been used for ecological restoration efforts, but silvicultural practices have been
viewed as different sets of methods and practices only for facilitating the survival and growth of the regeneration. Silvicultural
practices concerned with present forest structures, species, and advance regeneration in areas subject to afforestation are often
overlooked in forest ecological restoration processes. In this introductory talk, we will exchange and compile scientific knowledge
and practical experiences on silvicultural methods used to facilitate forest ecological restoration ranging from regeneration
establishment to harvesting systems. Particularly we will emphasize the effects of silvicultural practices in improving ecosystems
resilience as well as products and ecosystem services in both temperate and tropical zones.
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Silvicultural control of Armillaria root disease in Manitoba. Ramsfield, T., Myrholm, C., Mallett, K. (Canadian Forest Service,
Canada; tod.ramsfield@ NRCan-RNCan.gc.ca; Colin.Myrholm@NRCan-RNCan.gc.ca; Ken.Mallett@NRCan-RNCan.gc.ca).

Armillaria root disease, caused by Armillaria ostoyae, can be a serious problem during stand establishment in forest plantations.
In 1992, a trial was established in the Sandilands region of Manitoba to investigate the efficacy of stump removal to reduce
Armillaria root disease in the regenerating stand. Jack pine (Pinus banksianna) and red pine (Pinus resinosa) were planted into
plots that either included stumps from the previous stand, or from which the stumps were removed. The trial was assessed
annually for the first 10 years and then again in 2012 and 2013. Mortality caused by A. ostoyae was found to be significantly
higher in both jack pine and red pine plots that were not treated by stump removal and basal area per hectare was found to

be higher for both species in the plots from which the stumps were removed. Therefore, stump removal appears to improve
productivity through root disease reduction in the regenerating stand, which benefits both carbon sequestration and traditional
forestry objectives.

Growth and mortality assessment in underplanting Nothofagus seedlings as function of resource availability.
Soto, D. (Oregon State University, USA; daniel.soto@oregonstate.edu), Donoso, P. (Universidad Austral de Chile, Chile;
pdonoso@uach.cl), Puettmann, K. (Oregon State University, USA; Klaus.puettmann@oregonstate.edu).

Nothofagus spp. are important components of temperate forests in South America because they are pioneer species, especially in
regions with catastrophic disturbances. Past harvests have resulted in thousands of hectares of high-graded Nothofagus forests
with a high cover of competitive bamboos. To regenerate these forests, silviculturists have created gap openings and the subse-
quent top-soil scarification to improve natural regeneration has created opportunities for underplanting. This study quantified the
performance of Nothofagus dombeyi and N. Alpina as a function of light availability and soil compaction after harvesting and
top-soil scarification of partially harvested old-growth forests in the Chilean Andes. A Michaelis-Menten model was used to
predict diameter and height growth of underplanted seedlings as influenced by light and soil compaction (grouped into four
classes). The probability of mortality was predicted by logistic regression as a function of recent diameter growth and soil
compaction. Results showed that N. dombeyi seedlings grew better in high- and low-light conditions. Increasing soil compaction
had stronger detrimental effects on growth of N. alpina. In contrast, growth of N. dombeyi was not influenced by soil compaction,
showing its greater plasticity and adaptation to environmental conditions and resource limitations.

Restoration strategies, methods, and operations. Stanturf, J. (U.S. Forest Service, USA; jstanturf@fs.fed.us), Lof, M.

(Swedish University of Agricultural Sciences, Sweden; magnus.lof@slu.se), Madsen, P. (University of Copenhagen, Denmark;
pam@ign.ku.dk), Park, Y. (Daegu University, Republic of Korea,; parkyd@daegu.ac.kr), Lex Engel, V. (Sdo Paulo State University,
Brazil; veralex@fca.unesp.br), Blay, D. (Forest Research Institute of Ghana, Ghana; ddblay@ gmail.com), Gardiner, E.

(U.S. Forest Service, USA; egardiner @fs.fed.us).

Many tools in the restoration toolbox may be used to achieve more than one objective. Depending on local usage, similar
methods may have different names. Adding vegetation is the most effective restoration technique and there are many kinds of
available material. How the material will be deployed depends on initial conditions, whether or not an overstory is present, how
much of the landscape will be restored, and the complexity of the planting design. The three “R’s” of restoration strategy,
reclamation, reconstruction, and rehabilitation, often entail use of native species, but the need to ameliorate harsh chemical or
physical conditions may dictate species not native to the site. Passive restoration depends upon natural dispersal and recoloniza-
tion processes; active restoration uses direct seeding or planting desirable species. Passive approaches limit the restored system to
species already present or nearby; greater control of species composition is gained by active methods. Additional decisions are
required; which species, how dense, and what spatial arrangement? A systematic grouping of designs according to whether
there is no overstory present (i.e., replacement, native recolonization, afforestation, or conversion) or a full or partial overstory
(transformation), and how much of the area is to be treated (all or partial) is discussed.

Posters

The evolution of forests in Israel: from monocultural forest to uneven-age, mixed-species forests designated for the
provision of ecological services. Brand, D. (Keren Kayemeth Lelsrael, Israel; davidb@kkl.org.il).

In the last hundred years, human activities and overexploitation of natural resources in Israel have produced severe land degrada-
tion, erosion, and salination. The first pioneering stage of afforestation in Israel was mainly based on pure, even-aged Aleppo pine
forests, which were established on hills and mountains. Aleppo pine was later replaced by brutia pine because of its susceptibility
to pests. In the coastal plain and valleys, eucalypts dominate the planted forests, which were the outcome of a massive national
programme to reclaim and restore Israel’s degraded Mediterranean landscape. Over time, a more complex set of forest stands
evolved, resulting from the recolonization of native tree and shrub species (oaks, Pistacias, carob) into the understory, the
diversification of simplified stand structures, and the planting of mixed species. Israeli forests, both planted and natural are
multifunctional, ecological landscape systems, which are managed for multiple services to the public and ecology of their
surrounding regions. The Israeli Forest Service (KKL) wrote in 2013 a new “Forest Management Policy of Israel — Guidelines for
Planning and Management” that defines several types of forests and the specific forest management they require. This new
approach to forestry has a lot of advantages, as the mosaic of mixed, multiple-use forest has a greater degree of ecological
stability, biological diversity, and landscape aesthetic value.

Assessment of nitrogen fertilization of a managed Douglas-fir forest stand in the Pacific Northwest and the application in
sub-Saharan Africa. Daramola, T. (University of British Columbia, Canada; t.daramola@yahoo.com), Harrison, R. (University of
Washington, USA; robh@uw.edu).

Success stories of afforestation and rehabilitation of degraded lands attracts governments’ attention to the potentials of tree
planting and establishment of large scale forest plantations as a potential carbon sink for climate change mitigation efforts. While
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plans are ongoing to restore global forests through reforestation projects in developing countries, there is limited knowledge of
fertilization treatments that could serves as catalysts to enhance tree growth, yield, and maximization of carbon sequestration.
This study investigates the growth, yield, and carbon sequestration of a nitrogen-fertilized Douglas-fir forest stand in the Pacific
Northwest and explores the potential for replicating such treatment and management practice in sub-Saharan Africa. The study
used three fertilized and thinned plots and three unfertilized and thinned plots and compared their growth, yield, and carbon stock
from 1987 to 2011. The study shows substantial amount of higher growth and yield on the individual fertilized plots than
unfertilized plots, but there was a drastic decline in the growth rates after the end of the fertilization, which in turn allowed the
growth rates of unfertilized plots to surpass growth of the fertilized plots during the following years.

Rehabilitation strategies and ecotourism development for mined-out and waste dump areas in Bagacay, Hinabangan,
western Samar, Philippines. Exconde, A., Castillo, J., Santos, G., Cadiz, R., Calanog, L., Dafio, A., Taguiam, C., Reyes, M.,
Aparente, M., Garcia, D. (Ecosystems Research and Development Bureau, Philippines; angelitoexconde @yahoo.com.ph;
alan536 @yahoo.com; junbbs2006@yahoo.com; cadiz_cadiz@yahoo.com; lacalanog@yahoo.com; tonydanolb@yahoo.com;
cgtaguiam@yahoo.com; mludcreyes @yahoo.com; slym_a@yahoo.com; digsgarcia@yahoo.com).

This research study endeavored to rehabilitate identified sites in the Bagacay mined-out and waste dump area to improve soil
condition and to restore the productive potential and aesthetic beauty of the site. Site assessment was followed by rehabilitation
strategy of the area to test species adaptability, as influenced by soil amelioration and microbial application techniques, to identify
potentially tolerant plants to initiate ecological succession in the area. A split-split plot in a randomized complete block design
(RCBD) replicated three times was used to monitor four pre-selected species (narra, Acacia auriculiformis, Acacia mangium, and
mountain agoho) planted on different soil amelioration treatments. Initial results of the project showed that Acacia mangium, in
terms of height and diameter, performed best on the forest soil treated with inorganic fertilizer and lime. The project team will
continue to monitor the performance of the outplanted species on the three experimental blocks. Results may vary depending on
the environmental conditions and additional experimental analyses.

A silvicultural practice to facilitate forest restoration: a new seedling cultivation technology for regeneration establishment.
Hernandez Velasco, M., Mattsson, A. (Dalarna University, Sweden; mhv@du.se; amn@du.se).

Forest restoration has become a primary task, not only to cope with an increasing demand on forest products, but also to fight
climate change and compensate for an accelerated global deforestation. However, many of the current practices used in forestry
nurseries to produce forest planting stock have adverse effects on the environment. The main objective of the ZEPHYR project,
funded by the European Commission under the Seventh Framework Programme (FP7), is to develop an innovative zero-impact
technology for the pre-cultivation of forest regeneration materials that is not affected by the outdoor climate. Among the main
components to be improved are artificial lighting sources used for cultivation. Traditional fluorescence lamps are to be replaced
by LED grow lights with spectra tailored to the seedlings’ needs. The present work investigates biological responses of Picea
abies and Pinus sylvestris to six different light spectra. The pre-cultivation has been done following standard growth protocols
during 5 weeks with a photoperiod of 16 h at 100 umol/m?/s. This has been done under controlled closed conditions with a room
temperature of 20 °C and a relative humidity of 60%. The analyses have shown clear differences among the treatments and their
adapting capacity when transplanted.

Investigating the photosynthesis rate of selected framework species for carbon sequestration in restored forest in Thailand.
Jantawong, K. (Chiang Mai University, Thailand; foolish_fullmoon @ hotmail.com).

Climate change is caused by increased CO, and reduced natural forests. Forest restoration is an interesting approach for carbon
sequestration. To improve carbon sequestration in forest restoration, the proper tree species with high photosynthesis rates need to
be planted. The aim of this study was to investigate suitable species with the highest photosynthesis rates, measured as CO,
absorption rate, from a selected framework of species. The eight species of seedlings selected were grown in a greenhouse at

25 °C and a relative humidity of 80%. The CO, absorption rate was studied by using LICOR (LI-6400) at a CO, range of
300-500 umol/m?/s with an interval of 20 and a light range of 50 to 2 000 pmol/m?*s. Leaf samples (young, mature, and shade
leaves representing different ages) from each species were selected for LICOR measurement. The results showed that Melia
toosendan, Gmelina arborea, and Hovenia dulcis had the three highest CO, absorption rates (51.40, 50.95, and 46.07 umol/m?/s,
respectively). These three species seem to be appropriate for planting to increase carbon sequestration in forest restoration.

Restoration of endemic dwarf pine (Pinus culminicola) populations in north Mexico. Jimenez, J., Aguirre Calderdn, O.,
Trevifio Garza, E., Alanis, E. (Universidad Autonoma de Nuevo Leon, Mexico; jjimenez20@ gmail.com; oscar.aguirrecl@uanl.edu.
mx; eduardo.trevinogr@uanl.edu.mx; alanis_eduardo@yahoo.com.mx).

Pinus culminicola (dwarf pine) was described by Andresen and Beaman in 1961 as a new endemic species at the peak of the
protected area of Cerro El Potosi, in Nuevo Leon, Mexico. In 1998, wildfires burned 58% of the dwarf pine population. During
the past 4 decades, a reduction of the area formerly covered by dwarf pine has been observed, due to human impact. Currently,
only 30 ha of fragmented dwarf pine exist, and these include many old trees with low seed production and are subject to cattle
grazing. The species is now considered endangered and is subject to special protection. A study was established to test the effect
of cattle, small mammals, and elevation on the success of reforestation of an endemic dwarf pine species was implemented.
Dwarf pine is under pressure from grazing, wildfires, and human activities. In conclusion, seedling survival was poor after 4 years
for seedlings protected from cattle and small mammals, and no seedlings survived after being exposed to grazing and trampling
for 3—4 years. After 4 years, surviving seedlings were still very small and thus susceptible to trampling and grazing both by cattle
and small mammals.

Seeding regeneration potential of Taiwan beech (Fagus hayatae) in northeastern Taiwan. Lin, S. (National Ilan University,

China-Taipei; stlin@niu.edu.tw), Yang, J. (Taiwan Forestry Research Institute, China-Taipei; yjc@tfri.gov.tw), Wu, Z. (National
Ilan University, China-Taipei; mookokoo@ gmail.com).
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To explore the natural seeding regeneration potential of Taiwan beech (Fagus hayatae), we focused on viable seed supply and
survival of germinated seedlings in a natural beech forest in northeastern Taiwan from 2009 to 2013. The results showed seed
production of about 144.1/m? in 2010, and viable seed available for regeneration was about 8.2/m> As of April 2011, all seeds
had either germinated or died; the deterioration rate of viable seeds was about 50% of that present in the transient soil seed bank.
The mean germination rate was 4.4%, with no significant differences among canopy and soil surface treatments. The mortality of
germinated seedlings peaked at about 60 d, at the cotyledon development stage. The survival pattern of germinated seedlings was
analysed by a Cox model; survival rate after 2 years of seedlings under canopies was significantly lower than the survival rate in
gaps. Taiwan beech could be regenerated naturally, from mast at seeding time, but it was difficult for seedlings to survive in the
dwarf bamboo (Yushania niitakayamensis) understory.

Restoring old-growth features to managed forests in the eastern Italian Alps. Motta, R., Meloni, F., Nosenzo, A., Vacchiano,
G. (University of Turin, Italy; renzo.motta@unito.it; fabio.meloni@unito.it; antonio.nosenzo @unito.it; giorgio.vacchiano@ unito.
it), Garbarino, M. (Marche Polytechnic University, Italy; m.garbarino@univpm.it), Berretti, R. (University of Turin, Italy;
roberta.berretti @unito.it).

During the last millennia, all forests of the Italian Alps were heavily affected by human land use. Consequently, forest structures
have been modified and there is no old-growth remaining. In the last decades, however, many forests have been withdrawn from
regular management. At the same time, in currently managed forests, silvicultural systems able to develop or maintain old-growth
characteristics are being required. The aim of this paper is to analyze the status and developmental dynamics of old-growth
characteristics in mixed montane forests of the eastern Italian Alps. We selected three old-growth forests in Bosnia-Herzegovina
and Montenegro (due to the lack of old-growth forests in the Italian Alps), two forests withdrawn from regular management for
at least 50 years, and three currently managed forests. In each forest we analyzed the stand structure. Old-growth forests were
characterized by significantly higher amounts of live and dead biomass, a higher variability of stand structures, and a rotated
sigmoid shape of diameter distribution. We discuss the temporal dynamics of the development of old-growth characteristics in
forests withdrawn from regular management, and use our results to evaluate the effectiveness of retention prescriptions currently
in place in managed forests.

Assessing the outcomes of ecological restoration by afforestation along a new high-speed railway in northwestern Italy.
Motta, R., Meloni, F., Vacchiano, G., Nosenzo, A. (University of Turin, Italy; renzo.motta@unito.it; fabio.meloni@unito.it;
giorgio.vacchiano@unito.it; antonio.nosenzo@unito.it).

The building of a high-speed railway in north-western Italy has affected some natural forests and Natura 2000 sites. According to
the current regulations, the developers had a statutory obligation to compensate for the ecological damage. Ecological compensa-
tion is understood as the set of measures carried out to substitute the habitats, ecological values, and functions that remain
definitively damaged or lost. Compensation measures are usually determined by a combination of administrative goals set by
competent authorities, availability of suitable sites, and other criteria. The purpose of this paper was to assess the outcome of 18
already completed afforestation projects along the high-speed railway in Piedmont (northwestern Italy), and to compare the
current vegetation development with the expected goals. Most of the compensation projects were unsuccessful (e.g., very slow
growth rate, very high tree mortality). This was due both to questionable planting techniques (e.g., tree species selection, poor or
no soil preparation), and to the lack of adequate management (e.g., thinning) and monitoring in the following years. According to
our results, we advocate the need to rethink a comprehensive approach to afforestation practices for ecological compensation, in
term of spatial distribution of the projects, planting methods, tree species selection, and ecological goals.

Effect of soil condition improvement on Calliandra calothyrsus and Antidesma bunius growth in Batur Mountain
Conservation Area, Bali, Indonesia. Narendra, B. (Research and Development Center for Conservation and Rehabilitation,
Indonesia; budihadin@yahoo.co.id).

Batur Mountain Conservation Area has important value in supporting Batur Lake sustainability and the surrounding community
life. This forest area is dominated by very critical land covered by sand and lava clots. Various efforts to rehabilitate the degraded
land in this area have been carried out, but the results were limited in certain species, especially on land with deep solum. This
study was conducted to evaluate the effects of soil condition improvement by increasing the organic matter to Calliandra
calothyrsus Meisn. and Antidesma bunius (L.) Spreng. The trial used a completely randomized block design and the treatments
were the addition of chicken manure and top soil in the planting holes. The observations made in the third year showed a
significant plant growth response to the chicken manure addition. The manure addition treatment increased soil N and P contents
46 and 10 times, respectively, compared to the control and was highly correlated to the plant growth. Manure application on
Calliandra was able to increase height growth by 51% and diameter by 75%, compared to the control. For the Antidesma, this
treatment increased height growth by 30% and diameter by 13%, compared to the control.

Selection of appropriate legume cover crop in reforestation of former tin mining overburden in Bangka Island, Indonesia.
Narendra, B. (Research and Development Center for Conservation and Rehabilitation, Indonesia; budihadin@yahoo.co.id),
Pratiwi, P. (Ministry of Forestry, Indonesia; pratiwi.lala@yahoo.com).

Tin mining in Bangka Island has resulted in degraded forest, among other overburdens. Reforestation activities are often
hampered due to the poor condition of the soil, especially the lack of soil organic material. In the early stages, reforestation is
done by planting legume cover crops (LCC) to protect soil from erosion and reduce runoff, and also to increase soil organic
matter. Selection of LCC species should be based on the ability to adapt to the tin-mined environment, to cover the soil surface,
and to produce biomass. In addition to suitable species, cropping patterns and soil microorganisms’ support were expected to
boost the growth of LCC. This study tested the planting of two LCC species, Calopogonium mucunoides and Pueraria javanica,
combined with the application of mycorrhiza and rhizobium. The aim was to determine the effect of treatments to the viability,
soil cover ability, and biomass. The analysis revealed that 6 months after planting, both of these species showed the ability to
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adapt and the differences between the species were not significant. P. javanica showed significantly greater ability to cover the
soil surface and produced more biomass than C. mucunoides. So far, the use of rhizobium and mycorrhiza, or a combination of
both, has not shown a significant effect.

Trial of 1-year-old containerized seedlings for recovering tide-water control forests destroyed by tsunami. Ochiai, Y.,
Yamada, T., Ito, T. (Forestry and Forest Products Research Institute, Japan; yukihito @affrc.go.jp; kenchan@ffpri.affrc.go.jp;
itouta@ffpri.affrc.go.jp).

On 11 March 2011, a tsunami after an earthquake destroyed almost all the tide-water control forests on a coastal area of the
Pacific Ocean side of Tohoku area, Japan. Most of the species in the forests were Pinus thunbergii (Kuromatsu). It is urgent to
replant Kuromatsu to recover the forests. Before the tsunami, the common planting material was 3-year-old bare root seedlings.
Because of a shortage of planting material, 1-year-old containerized seedlings were tried and showed better survival rate and root
formation. The survival rate was low if the bare root seedlings were planted during summer; however, the containerized seedlings
planted during summer showed a high survival rate. Kuromatsu has a large and long taproot in natural stands, but the taproots of
bare root seedlings are cut before planting and do not develop well after planting. On the other hand, taproots of containerized
seedlings are maintained and develop well after planting, which might be effective for tide-water control.

An example of an ecologically sustainably territory in Cuba. O’Farrill Colebrook, A., Hechavarria Kindelan, O., Toirac
Arguelle, W., Villamet Pineda, P., Frometa Cobas, A., Manzanares Ayala, K. (Instituto de Investigaciones Agro Forestales, Cuba;
abilio@forestales.co.cu; orlidia@forestales.co.cu; wilmer@forestales.co.cu; finteg@enet.cu, adelafrometa@ gmail.com;
humberto @forestales.co.cu).

The study was carried out in the dry zone of the xerophytic corridor in the south of Guantdnamo, Republic of Cuba. This zone
is characterized by a high salt content in the soil, the deterioration of the forest ecosystem, and low production level of food for
the communities. The average temperature is 26 °C and the mean precipitation amounts to 800 mm/year. In order to minimize
these problems, a methodology called Analogue Forestry that has been used in Sri Lanka since 1990 was applied to the Cuban
situation. Its 12 principles were applied, through which we determined biodiversity, soil structure, and forest attributes. A
diversification of farms with regard to species for wood, fruit, medicine, ornamentals, and lianas was achieved. Thirty-seven forest
species, including 13 native and 10 introduced species of similar function (analogous) as the ones that existed before the
degradation, were studied. The application of agro-ecological methods improved the quality of soils, achieving a higher survival
rate of plantations and an increase in food production for the local communities. The technological costs were identified and the
economic potential in the medium and long term were defined. The integration of men, women, boys, and girls, from children to
teenagers, into the restoration process made sustainability of the zone possible.

Enrichment of restored forests with Euferpe edulis (Arecaceae): soil water deficit limits its successful establishment. de
Oliveira, R., Engel, V., Ota, L. (Sdo Paulo State University, Brazil; rodrigo.minici@florestal.eng.br; veralex@fca.unesp.br;
lizmsota@ gmail.com), Ré, D. (Serasa, Brazil; danilo.scorzoni@ gmail.com).

Euterpe edulis Martius, a keystone species of the Brazilian Atlantic Forest, is endangered by its high demand as food source
(heart-of-palm) and predatory exploitation. Recently, the exploitation for fruit pulp (agai) emerged as an alternative for the
sustainable management of the species, both in natural and restored areas. However, being a specialist of wet habitats, its
establishment in areas outside their optimal distribution zone might be difficult. We hypothesized that soil water deficit is the
main barrier to its initial establishment in sites with a more pronounced dry season. Different irrigation frequencies were tested
using a 3 x 2 factorial randomized block design (no irrigation; irrigation every 7 or 21 d; and with or without using a hydrophilic
gel to retain water in the rhizosphere) throughout one dry season. The survival was monitored over three dry seasons. Irrigation
every 7 d provided the highest probability of survival (71%) after the first dry season. However, after the second dry season,
survival dropped to only 38%. After the third one there was no survival. There was no effect of the hydrogel. The results indicate
that irrigation during only one dry season is not enough to ensure success in establishing species in restored areas.

Management determination by silvicultural groups in restoration plantings in the Brazilian Atlantic Forest. Ota, L., Engel,
V. (Sao Paulo State University, Brazil; lizmsota@ gmail.com; veralex@fca.unesp.br), Ré, D. (Serasa, Brazil; danilo.scorzoni@
gmail.com), de Oliveira, R. (Sdo Paulo State University, Brazil; rodrigo.minici@florestal.eng.br), Parrotta, J. (U.S. Forest Service,
USA; jparrotta@fs.fed.us).

One of the major difficulties in the management of mixed planting with high diversity is the growth heterogeneity between
species. A possible solution would be evaluating the species within more homogeneous groups. This study aimed at elucidating
whether grouping the species by pre-determined successional and silvicultural criteria would be effective for volume estimation
and management cycles of two mixed plantation systems for forest restoration in Brazilian Atlantic Forest. System A was an
agroforestry system and System B was a consortium between firewood and timber species. We made direct determination of the
real cubic volume for 240 standing trees belonging to 10 species, using the Wheeler pentaprism, and the volumes were estimated
by the Smalian method. Volumetric equations obtained were compared for four grouping criteria. The parameters of the multivari-
ate analysis were DBH, form factor, and total height. The results were compared with adjusted R? and the standard error of the
residuals. The best grouping by diameter and abundance, clustered only two spotlight species (Group I), and all other species
(Group II). For System A, we estimated a cutting cycle of 15 years for Group I and 20 years for Group II. For the System B,
the estimated cycle was 15 years for both groups.

Future strategies for restoration of ridge-mountains at Baekdu Daegan in the Republic of Korea. Park, Y., Kwon, T. (Daegu
University, Republic of Korea; parkyd@daegu.ac.kr; foren95@daegu.ac.kr), Ma, H. (Gyeongsang National University, Republic of
Korea; mhs@gnu.ac.kr).

The Baekdu Daegan Mountain System (BDMS) is a 1 500-km series of mountain ranges that runs from Mount Baekdu in North
Korea to Mount Jiri in the Republic of Korea as the backbone of the Korean peninsula. The BDMS in South Korea stretches over
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684 km and covers an area of 263 427 ha. This is about 4% of the total forest area with a distribution of about 1 300 terrestrial
plant species, almost one fourth of the total plant species in the Republic of Korea. Thus, BDMS is a biodiversity hot spot that is
also of great cultural and spiritual significance. However, parts of the ridge were breached by road construction during the
Japanese occupation in the 1920s and 1930s. The Korea Forest Service (KFS) has begun to link and restore the ridge line in
mountains recently and restoration work was completed in three sites by 2013. Although this is the first year after restoration,
there are already signs of success with increasing numbers of wildlife. Nonetheless, there are problems and limitations to restore
the natural vegetation and ecological value. Therefore, we hope to discuss future management strategies based on first year
monitoring for forest vegetation and other ecological studies.

Management of natural regeneration of Spanish elm (Cordia alliodora) for the purpose of forest restoration of dry
forests of Colombia. Rodriguez Santos, N., Melo Cruz, O., Fernandez Mendez, F. (Universidad del Tolima, Colombia;
natha8902 @ hotmail.com; omelo@ut.edu.co; fmendez@ut.edu.co).

The study was carried out in parts of dry tropical forests in the valley of the Magdalena River in Colombia, South America.

On an area of 40 ha, an ecological evaluation was carried out in sections of 0.1 ha. Trees of a DBH of 5.0 cm or more were
measured. It was found that Cordia alliodora R. & P. accounted for >50% of the individuals and generated clustered patterns in
the forest. In a second phase of monitoring the dynamics of natural regeneration of the species, a network of 45 permanent plots
of 25 m? each was established. The habitat was evaluated, inventoried, and characterized. It was found that the recruitment rate
was 60% higher than mortality, which allowed new cohorts of C. alliodora to establish themselves successfully. Environmental
requirements are as follows: 40% light intensity, 55% canopy cover, and up to 30% soil humidity. In the studied area, silvicultural
measures were carried out on individuals of C. alliodora with a DBH of 5.0 cm or higher. These were monitored with regard to
their growth. The medium diameter growth rate for the species was found to be higher than 1.8 cm/year, i.e., rapid growth.
Silvicultural management strategies will allow the reincorporation of degraded dry forest areas into the forest economy of the
region for the wellbeing of the communities.

Seed rain assessments and forest plantation composition in sites undergoing restoration in Brazil. Sato, L., Engel, V.,
Podadera, D., Machado, D., Almeida, D. (Sdo Paulo State University, Brazil; lu_sato7 @hotmail.com; veralex@fca.unesp.br;
diegopodadera@gmail.com; deivid.machado@ig.com.br; daniellesoaresalmeida @ gmail.com).

Seed dispersal is a key factor in forest dynamics as the arrival of propagules of different species may drive successional
development in a community. Understanding seed rain distribution along the landscape is important in sites undergoing restoration
because it can help in assisting natural regeneration processes. Our study analyzed seed rain in two 15-year-old plantation models
(M1 and M2) that differed in initial number of species (M1=5; M2=41) and were located at two different degraded sites (S1 and
S2) characterized by different soil types and land-use histories in Botucatu, midwestern Sdo Paulo state, Brazil. We assessed
month-by-month seed composition and density present in collectors located at each plantation model and also in native forest
fragments from April 2012 until February 2013. Seed density was higher in M2 for both sites but seed composition varied
between sites and treatments. There was a strong correlation between seed rain and forest canopy composition in all restored
treatments. Although predominant dispersal syndrome was anemochory for M1 in S1, the same treatment in S2 had zoochory as
the main syndrome. M2 treatments were represented mostly by zoochory followed by anemochory in both sites. These results
suggest that seed rain, thus natural regeneration processes, is more influenced by local composition and local ecological processes
than by those occurring in surrounding fragments.

The fire ecology of American chestnut regeneration: implications for restoration. Saunders, M., Belair, E. (Purdue University,
USA; msaunder@purdue.edu; ebelair@purdue.edu), Clark, S. (U.S. Forest Service, USA; stacyclark@fs.fed.us), Landhdusser, S.
(University of Alberta, Canada; simon.landhausser @ualberta.ca), Jenkins, M. (Purdue University, USA; jenkinma@ purdue.edu).

American chestnut (Castanea dentata) was a foundational species in many eastern North American forest types before it was
functionally lost from these forests in the early 1900s due to chestnut blight (Cryphonectria parasitica). Over the past 30 years,
there has been considerable effort to cross-breed resistance from blight-resistant Chinese Castanea despite a limited understanding
of the disturbances that promoted the species. Instead, chestnut has been assumed to be favored by fire similar to co-occurring
Quercus in these forests, largely because of its copious sprouting ability after topkill. However, these observations have been
limited to mature individuals with large pre-existing rootstocks and not with young regenerating seedlings and saplings. Using

a 5-year-old underplanting trial, we compared the fire resistance of chestnut to northern red oak (Q. rubra) by 1) topkilling
individuals with a simulated prescribed burn and tracking sprouting response, 2) excavating individuals to estimate biomass
allocations, and 3) determining levels of non-structural carbohydrates in terminal leaders and roots for topkilled versus unburned
individuals. Our results suggest that chestnut regeneration can tolerate fire, although not at the severity or frequency that red
oak can. This may hamper chestnut restoration in oak forests that are being regenerated through frequent prescribed burns.

Identification of degradation levels of dry evergreen forests for restoration in Sri Lanka. Suduhakuruge, B., Kumara, C.
(Forest Department, Sri Lanka; bandumala03 @yahoo.com; rmcsupun@ gmail.com).

The main objective of this study was to develop a ranking system for prioritizing degraded forests for restoration. For this study
10 open forests of different stages of disturbances and 2 closed canopy forests were selected using recently updated forest cover
maps. The ranking system was based on the forest degradation indicators of basal area, biodiversity indices, biomass, and
regeneration capacity. Line transects were walked along a fixed bearing, using a compass, and sampled at regular intervals within
plots of 100 m x 5 m. Within each plot, all the trees were identified, trees >10 cm DBH were measured for DBH and trees

<10 cm DBH were only counted. Basal area, biomass, and diversity of different forests were calculated by common formulas
used in forest inventory. According to the results, closed canopy forests were characterized by a high density of trees (600 trees
>10 cm DBH per hectare and 4 205 trees <10 cm DBH per hectare) and with a basal area of about 45 m*ha. Compared to the
closed canopy forests, open forests represented a low density of trees with a comparatively low basal area. Using the calculated
indicators, open forests were classified into three groups: slightly, moderately, and highly degraded forests. This study indicates
the need for applying different restoration techniques to rehabilitate degraded forests of different degradation stages.
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The recovery of forest understorey in new forests on former agricultural lands: planted versus naturally regenerated
stands. Tullus, T. (Estonian University of Life Sciences, Estonia; tea.tullus@emu.ee), Roosaluste, E., Tullus, A. (University of
Tartu, Estonia; elle.roosaluste@ut.ee; arvo.tullus@ut.ee), Tullus, H., Lutter, R. (Estonian University of Life Sciences, Estonia;
hardi.tullus @emu.ee; reimo.lutter@emu.ee).

During the recent decades, the abandonment of agricultural lands has promoted the emergence of new forests in Northern and
Eastern Europe, which are either formed as an outcome of secondary succession or established as plantations. Due to the
agricultural legacy, the restoration of typical forest flora may be a long process in these new stands. When compared to naturally
regenerated stands, even-aged, monospecific, and intensively managed plantations offer less heterogeneous conditions for the
understorey. Our aim was to compare understorey vegetation characteristics between planted and naturally regenerated stands on
abandoned agricultural sites, focusing on the aspect of forest understorey recovery. Data were collected from 73 experimental
plots located across Estonia in 24 hybrid aspen (Populus tremula L. x P. tremuloides Michx.) and 11 silver birch (Betula pendula
Roth) plantations and in 11 naturally regenerated birch (B. pendula and B. pubescens) stands, 13-20 years after stand establish-
ment. All stand types were dominated by apophytic grassland species. In naturally regenerated stands the number of forest species
and forest-grassland ecotone species was significantly higher, indicating that the recovery of the forest understorey had progressed
further. Total species richness was the highest in sparser and more-light-transmitting hybrid aspen plantations where the number
of both grassland and fallow species was high.

B-08 Forest regeneration: challenges and prospects
Organizer: Magnus Lof (Swedish University of Agricultural Sciences)

Experimental restoration ecology in tropical rain forest areas with clearcutting and abandonment in southeastern Brazil.
Cardoso-Leite, E., Devides Castello, A., Coelho, S., Vicentin, A., Martinez, A., Tonello Polly, K., Franco, F. (Federal University
of San Carlos, Brazil; cardosoleite@yahoo.com.br; caroldcastello@ gmail.com; samucabeca@hotmail.com; ale_vicentin@ hotmail.
com; alice.engflorestal @ gmail.com; kellytonello@ufscar.br; fernandosf@ufscar.br).

The Atlantic rainforest is one of the most biodiverse ecosystems of the world, but has been destroyed by land conversion in
agricultural areas. This study was conducted in two different situations; clearcut and implementation of pasture (P) and simple
clearcut (N), both with 5 years of abandonment. Experimental restoration units were deployed to analyze the most efficient model
(faster recovery and lower cost) comparing passive and active restoration (planting seedlings and seeds). In N we planted seeds
(SE) and seedlings (SL) and in P we used SE, SL, and agroforestry system (AF). We monitored species richness, total height,
crown diameter, and grasses control (shading) three times during 18 months. In N, the active restoration SL data showed higher
richness, height, and diameter, but the passive restoration showed greater control of grasses. In P, SL showed greater richness,
height, and diameter and greater control of grasses, AF showed intermediate data for these variables, and SE had the lowest
values for all variables. Thus, the most appropriate method for P was active restoration SL and for N, the passive restoration,
taking into account the lower costs for the latter.

Natural regeneration of whitebark pine: factors affecting seedling density. Goeking, S., Izlar, D. (U.S. Forest Service, USA;
sgoeking @fs.fed.us; dizlar@fs.fed.us).

Whitebark pine (Pinus albicaulis) is an ecologically important species in high-altitude areas of the western United States and
Canada due to the habitat and food source it provides for Clark’s nutcrackers, red squirrels, grizzly bears, and other animals.
Whitebark pine stands have recently experienced high mortality due to wildfire, white pine blister rust, and a mountain pine
beetle outbreak, leading to questions about the species’ long-term viability. The purpose of our study is characterize the age- and
size-class structure of whitebark pine at the landscape level, as well as identify factors that influence whitebark pine seedling
density. We considered variables describing stand composition and structure, understory community composition, topographic
characteristics, and climatic regime. Logistic regression models identified 10 variables as potentially important predictors of
presence/absence of whitebark pine seedlings, including forest type, cover of Vaccinium scoparium, seedling density of other
species, forb cover, and summer minimum and maximum temperature. Although whitebark pine regeneration is abundant in many
areas, long-term monitoring will be necessary to assess the survival of younger size and age classes, especially as these classes
become potentially susceptible to insects and/or white pine blister rust over time.

Regeneration patterns and persistence of the of the rare tree species Sorbus torminalis in Central European oak coppice
forests. Kunz, J., Pyttel, P, Kohoutek, D., Bauhus, J. (University of Freiburg, Germany; joerg.kunz@waldbau.uni-freiburg.de;
patrick.pyttel @waldbau.uni-freiburg.de; dbj.kohoutek@ gmx.de; juergen.bauhus@waldbau.uni-freiburg.de).

The abandonment of coppice forests is thought to be the major reason for the rarity of Sorbus torminalis in Central Europe. To
support management and conservation efforts, we examined the dynamics and growth of S. forminalis regeneration before and
after coppicing. The study was carried out in aged oak coppice forests, which had been unmanaged for >80 years. To describe
tree regeneration processes retrospectively for the unmanaged period we inventoried all individuals <1.3 m tall. Species regenera-
tion and growth after coppicing was studied within an area of 0.5 ha which was felled and fenced during winter 2008/2009. Over
a period of 5 years (2009-2013) regeneration was annually inventoried and growth-increment of every individual was recorded.
Tree-ring analyses showed that root sprouts were of different ages, hence no clear pulse of regeneration was identified. Following
coppicing and fencing, S. torminalis increased its number in the regeneration layer continuously, root sprouts accounted for 70%
of S. torminalis regeneration. We observed that the average annual height growth of sprouts declined steadily due to competitive
interactions. Our results indicate that S. forminalis establishes a persistent bank of root sprouts in undisturbed forests. Release of
these individuals occurs through disturbances such as harvesting.
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Natural regeneration in a disturbed tropical seasonal forest fragment: implications for wildlife habitat restoration. Martins,
L., Engel, V., Sampaio, R., Sato, L. (Sdo Paulo State University, Brazil; leonardoamartins @ gmail.com; veralex@fca.unesp.br;
ritacamilasampaio @ gmail.com; lu_sato7 @hotmail.com).

In Atlantic forest seasonal semideciduous ecosystems, some fragments have a high conservation value due to the presence of
residual populations of endangered species. In these fragments, vegetation dynamics and canopy species regeneration monitoring
may indicate the need for management in order to facilitate forest succession processes. Our study aimed at studying the
responses of a 630-ha tropical seasonal Atlantic forest fragment to anthropogenic and natural disturbances. We sampled three sites
(A: low anthropogenic interference, B: logging activities up to 40 years ago, C: site disturbed by a tornado 9 years ago) and two
height classes of natural regeneration (1: individuals <50 cm height, 2: individuals whose height was >50 cm and <130 m.
Results showed that site C, although presenting higher richness and diversity indexes when compared to the other sites, had a
much lower density, mainly in the first height class. This indicates low recruitment rates of canopy regeneration species due to a
high dominance of lianas and bamboo species, which can delay successional development in this fragment. These results suggest
the necessity of a directed management plan to increase regeneration recruitment rates and density, by means of liana and
bamboo growth control.

Post-fire regeneration in mountain forests of the Alps: role of biological legacies and impact of restoration strategies.
Marzano, R. (University of Torino, Italy; raffaella.marzano@unito.it), Garbarino, M. (Universita Politecnica delle Marche, Italy;
m.garbarino@univpm.it), Lingua, E. (University of Padova, Italy;, emanuele.lingua@unipd.it).

Fire regimes are widely expected to be altered worldwide due to ongoing climate and land cover changes. Many parts of the
European Alps, and particularly the inner-Alpine continental valleys, have already experienced increases in temperature and
frequency of drought periods as well as major changes in socioeconomics and land cover/use. Interactions of climate change with
disturbance events may trigger relevant changes in forest species composition, becoming a major factor shaping Alpine forest
ecosystems in the future. Windows of opportunity for tree regeneration in sites where conditions are limiting may become
increasingly less frequent. In this work we present a network of study sites along the Italian Alps where we investigate post-fire
regeneration dynamics and the impact of post-disturbance management practices, with a long term monitoring approach.
Recruitment patterns were assessed at different spatial scale, analyzing the influence of biotic and abiotic factors on seedling
establishment. Preferential recruitment was associated with the availability of safe sites for germination. Intra- or interspecific
facilitation mechanisms and sheltering effects of abiotic elements were found to be determinant in tree seedling establishment and
survivorship. Post-disturbance management greatly affected the resilience of the ecosystems, influencing recruitment both directly
and indirectly.

Effects of canopy cover and browsing damage on aspen regeneration following MPB-caused lodgepole pine mortality
across north-central Colorado, USA. Pelz, K., Smith, F. (Colorado State University, USA; kapelz@ gmail.com; frederick.
w.smith@ colostate.edu).

The mountain pine beetle (Dendroctonus ponderosae Hopkins) (MPB) has killed lodgepole pine on millions of hectares through-
out western North America. Aspen (Populus tremuloides Michx.) is a shade-intolerant species that commonly co-occurs with
lodgepole. Prolific aspen regeneration occurs following disturbance; it is predicted to increase following MPB-caused mortality.
However, browsing can limit successful aspen recruitment and widespread recent sudden aspen decline may lead to low sucker-
ing. We quantify overstory mortality and aspen sucker densities, age, and damage in 30 stands across north-central Colorado.
High sucker densities are present in many MPB-affected areas, but suckering is not consistent, partly due to patches of aspen
clone mortality. The majority of aspen suckers are browsed in many areas. Variation in browse damage is likely related to animal
populations and local protection from browsing by downed logs. High browsing is likely to result in low tree recruitment,
especially where initial sucker density is low. Our results indicate that intervention to reduce browsing may be necessary to
protect recruits particularly where aspen health is already questionable.

Intervention strategies for community-driven restoration of an iconic canopy species with specific regeneration niche
requirements. Ruthrof, K., Hardy, G. (Murdoch University, Australia; K.Ruthrof@murdoch.edu.au; g.hardy@murdoch.edu.au),
Matusick, G. (The Nature Conservancy, USA; gmatusick@tnc.org), Valentine, L. (University of Western Australia, Australia;
leonie.valentine @uwa.edu.au).

Regeneration is a necessity for sustained forest conservation. Eucalyptus gomphocephala has a specific regeneration niche; mass
recruiting in ashbeds following fire events. However, there are few regeneration opportunities in contemporary urban environ-
ments. Importantly, it is the conservation of urban ecosystems that will be vital in maintaining connection between people and the
environment. For E. gomphocephala, ashbeds necessary for regeneration usually occur following hot fire. This may not occur
following low-intensity, fuel reduction burns that are prescribed for many E. gomphocephala forests. However, ashbeds can be
created by constructing and burning coarse woody debris (CWD) piles. In a series of collaborative projects with the community,
including local and state agencies, we investigated whether regeneration could be facilitated through broadcast seeding naturally
occurring ashbeds following wildfire and creating CWD piles prior to prescribed burns, which were subsequently seeded. We
found that seeding into naturally occurring ashbeds facilitated regeneration. We also found artificial creation of ashbeds contained
sufficiently high numbers of seedlings for successful regeneration. These studies provide tools that can be used to preserve the
natural demographics of E. gomphocephala populations in urban environments by leveraging natural recruitment processes and
community involvement.

Effects of forest fragmentation on the successional dynamics of secondary forests in the San Juan-La Selva Biological
Corridor, Costa Rica. Santiago Garcia, R., Finegan, B. (CATIE, Costa Rica; rsantiago@-catie.ac.cr; bfinegan@catie.ac.cr),
Mulkey, S. (Unity College, USA; SMulkey@unity.edu), Bosque Pérez, N. (University of Idaho, USA; nbosque @uidaho.edu).

The San Juan-La Selva (SJLS) Biological Corridor in Costa Rica was created to conserve biodiversity and provide connectivity
between two protected areas. It is a human-dominated landscape where agricultural intensification has increased over the last few
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years, creating a fragmented landscape of secondary forest patches within an existing matrix of agriculture, mature forests, and
human development. It has created unique combinations of previous and surrounding land uses, patch structure, distance between
remnant patches, and environmental variables. We are investigating how these variables determine the spatial variation of the
structural, compositional, functional, and phylogenetic characteristics of these forests. We established 25 0.25-ha plots in which
trees, saplings, and seedlings were recorded and measured, along with soil samples. Functional and reproductive traits are being
analyzed. Phylogeny data will be obtained from current databases and analyzed using Phylomatic and Phylocom software.
Multivariate Mantel correlograms indicate that distance decay relationships were similar for environmental variables and composi-
tion and diversity across plots. Floristic and environmental variables were significantly autocorrelated up to 30 km, indicating that
distance between patches is a strong predictor. With these results, we will be able to quantify the relative importance of landscape
and environmental variables driving succession of secondary forests.

Current pictures and feasibility of quasi-clearcutting in Japan. Toyama, K. (University of Tokyo, Japan; toyama@uf.a.u-tokyo.
ac.jp).

In Japan, forest cover rate is about 66%, and about 40% of total forest is planted softwood forest for timber production. However,
many stands are unprofitable due to severe geographical conditions or past unsuitable management. Recent governmental policies
are promoting commercial thinning based on enhancement of forest road networks, which is hard to apply to stands with less
profitability. This research focuses on feasibility and drawbacks of quasi-clearcutting and small-scale harvesting in Japanese
forestry, which is expected to lead to better profitability in logging and successive natural regeneration in stands with less
profitability. A case study showed, in an example of quasi-clearcutting, that marginal areas of a clearcut stand can be left uncut
mainly for passive and economic reasons, whereas standing trees can be left uncut and isolated as shelterwood with a more active
intent by woodland owners and managers. Simulation showed that both can be reasonable in profitability. This research also
analyzes the spatial tendency of natural regeneration of hardwood trees in planted old softwood stands, which can be applied to
create a potential map of stands suitable for quasi-clearcutting and natural regeneration.

B-09 What future for tropical silviculture?
Organizers: Robert Nasi (CIFOR, Indonesia) & Plinio Sist (CIRAD, France)

Dry forests of Ecuador: potential for natural forest management and carbon sequestration? Guenter, S. (Thiinen Institute of
International Forestry and Forest Economics, Germany; sven_gunter@yahoo.de), Cifuentes Jara, M., Villalobos, R., Casanoves, F.
(CATIE, Costa Rica; mcifuentes@catie.ac.cr; rvillalo@catie.ac.cr; casanoves@catie.ac.cr), Segura Ramos, D. (Ministry of the
Environment, Ecuador; dsegura@ambiente.gob.ec).

Dry forests worldwide suffer high land use pressure, deforestation and fragmentation. Many authors give this ecoregion highest
priority for conservation due to its high vulnerability and high level of endemism. Only 17% of the original dry forest cover
remains in Ecuador. High land use pressure accompanied by exploitation of timber species, fuel wood collection, and general low
growth rates frequently results in limited potential for timber production in seasonally dry forests in comparison to humid forests.
Non wood forest products and payments for carbon sequestration are frequently discussed as alternative or complementary
solutions to improve the potential for natural forest management. The recently finished national forest inventory of Ecuador
provides a solid database for discussing these questions for the specific case of seasonally dry forests. In this paper we analyze
the datasets from 207 plots distributed in seasonally dry forest in order to identify the potential for natural forest management,
carbon sequestration, and conservation. We analyze harvestable volumes and diameter structures of species and compare them
with potential post-harvest structures. Based on growth data from other authors we conclude on most critical species and regions
for recovery of post-harvest structures within the legal framework of Ecuador.

Tropical shelterwood system and its impact on the heterogeneous forests of West Africa: the Nigerian experience.
Isikhuemen, E. (University of Benin, Nigeria, ekeoba.isikhuemen@uniben.edu).

The tropical shelterwood system (TSS) was introduced to the forests of West Africa in the early 1940s. In 1944, TSS treatment
commenced in Nigeria with a number of silvicultural prescriptions which included canopy opening, frill-girdling, poisoning of
undesirable species, and climber-cutting. By the time the system was annulled in the early 1970s, >250 000 ha of forests had
been treated. This paper examines, 3 decades after treatment cessation, the effects of TSS on tree demography in a plot consisting
of four treatments: heavy poisoning and climber-cutting (Treatment 1), selective poisoning and climber-cutting (Treatment 6),
climber-cutting only (Treatment 12), and control (Treatment 13). Logging impacts on classes I and II economic trees were also
considered. Results reveal a regrowth forest dominated by juveniles: saplings (40.8%) and poles (48.9%). The listed classes I and
II economic species constituted 32% of total species and 34% of families encountered. Guarea cedrata and Celtis spp. were third
and fifth, respectively, among the top 10 species with most abundant individuals. The preponderance of juveniles (saplings and
poles) of listed economic species, despite the paucity of mature trees, suggests TSS treatment effects.

Adaptation of eucalypt trees to water and nutrient deficiencies: insights from Brazilian experiments question conventional
recommendations. Laclau, J. (CIRAD, France; laclau@cirad.fr), Gongalves, J., Battie-Laclau, P. (University of Sdo Paulo-
ESALQ, Brazil; jlmgonca@usp.br; placlau@cena.usp.br), Christina, M. (CIRAD, France; mathias.christina@cirad.fr), Nouvellon,
Y. (CIRAD, Brazil; yann.nouvellon@cirad.fr), Stape, J. (North Carolina State University, USA; stape @ncsfnc.cfrncsu.edu),
Moreira, R. (University of Sao Paulo-ESALQ, Brazil; rmoreira@usp.br), Le Maire, G., Bouillet, J. (CIRAD, France;
guerric.le_maire @cirad.fr; jpbouillet@cirad.fr).

Drought is a major abiotic stress that will be exacerbated by climate changes in many forest ecosystems. A scarcity of fertilizers
for the management of tropical plantations is also predicted due to finite reserves of phosphorus and potassium (K) worldwide.
Identifying management practices enhancing tree tolerance to drought and nutrient deficiencies is, therefore, of primary interest.
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Carbon, water, and nutrient fluxes have been monitored intensively over entire rotations in experiments manipulating rainfall and
nutrition in Eucalyptus grandis plantations in southern Brazil. These studies question the relevance of some silvicultural practices
well established in regions with relatively high annual rainfall. The early tree growth does not always need to be maximized;
weeding can also be important after canopy closure; K fertilization is not always beneficial to face drought; it is not always
necessary to split the applications of N and K fertilizers to prevent losses by leaching; and sodium application can enhance tree
growth in K-deficient soils. We show that studies carried out at a single site can have broad applications for the management of
tropical plantations, provided that they improve our comprehension of the mechanisms driving tree growth. In addition to multi-
local trials, multidisciplinary research at a few sites associated to modelling and remote sensing is needed to adapt silvicultural
practices to global changes.

Sustainable pathways for primary forest under a changing climate: ecological, social, and economic constraints. Mackey, B.
(Griffith University, Australia; b.mackey@ griffith.edu.au), DellaSala, D. (Geos Institute, USA; dominick@ geosinstitute.org),
Kormos, C. (The WILD Foundation, USA; cyril@wild.org), Zimmerman, B. (International Conservation Fund of Canada

and the Environmental Defense Fund, Canada; b.zimmerman@wild.org), Young, V. (Forests Alive Pty Ltd, Australia;
virginia@forestsalive.com).

This paper reviews the evidence for ecologically sustainable forest management in primary tropical forests in terms of wood
supply, biodiversity conservation, greenhouse gas mitigation, and adaptation to projected climate change impacts. We identify
ecological, social, and economic constraints on the sustainable use of primary tropical forests and recommend approaches that
will retain their defining characteristics. Globally, only around 18% of the world’s natural distribution of primary forests persists.
Tropical primary forests are under increasing pressure as developing countries seek to exploit their natural resources. Furthermore,
it is now 95% certain that rapid, human-forced climate change will impact on all biomes including the tropics. Decades of
monitoring and evaluation now point to the limitations of industrial-scale logging as a conservation strategy in primary tropical
forests. A development pathway is needed that maintains the defining characteristics of primary tropical forests so that their
greenhouse gas mitigation function is maximised and to help ensure their resilience and adaptive capacities remain intact. Two
case studies are presented of community-based forest management in the Brazilian Amazon and Southeast Asia which illustrates
how alternative development pathways can be designed and implemented.

Forest resilience depends on stand variations: forest dynamics of an Amazonian forest 30 years after logging. Mazzei, L.,
Ruschel, A. (EMBRAPA, Brazil; lucas.mazzei@embrapa.br; ademir.ruschel@embrapa.br), Silva, J. (Federal Rural University

of the Amazon, Brazil; silvanatalino734@ gmail.com), Schwartz, G. (EMBRAPA, Brazil; gustavo.schwartz@embrapa.br), de
Carvalho, J. (Brazilian National Council for Scientific and Technological Development, Brazil; olegario@pq.cnpq.br), Kanashiro,
M., Lopes, J. (EMBRAPA, Brazil; milton.kanashiro@embrapa.br; carmo.lopes@embrapa.br).

A polycyclic selective cutting system has been used in the Brazilian Amazon; current protocols were mainly developed through
harvesting experiments established since 1975. Such experiments represented a remarkable start on the further application of
reduced impact logging in Brazil. One of those experiments, specifically about logging for timber production, was carried out at
the Tapajds National Forest in 1979. The timber volume harvested was 72 m*/ha or 16 trees/ha that immediately removed 25% of
the total carbon stock in the forest. In the present study, the circumstances where natural forest management can be applied as a
conservation tool were evaluated using data from the Tapajés National Forest logged area. Hence, three types of forest ecosystem
values were assessed along 30 years of forest dynamics to determine forest resilience: 1) commercial volume, 2) floristic
composition and diversity, and 3) carbon stock. The results showed that variations in stand structure and forest composition due
to harvesting led to a recovery of the carbon stock, which provided 62 m3/ha of merchantable volume. The forest resilience for
timber production depends on these variations through time, representing the silvigenesis stage 30 years after logging.

Harvest regulation for multiresource management, old and new approaches. Mendoza, M. (Colegio de Postgraduados,
Mexico; martinmendoza@yahoo.com).

Current Mexican forest management is the product of a history started in 1926. The earlier approaches aimed directly or
indirectly to attain the normal, fully regulated forest model. Around 1980 the first considerations about multi-resource and
environmental impact were mandated over all private timber operations. Concerns about water quality, biodiversity, legally
protected natural areas, and endangered species were the motives for promoting in 2012, and afterwards, voluntary best manage-
ment practices, because timber-oriented silviculture was deemed insufficient to take proper care of non-timber values in the forest.
In this research, two Mexican traditional forest management schemes (SICODESI, Plan Costa de Jalisco), enhanced with best
management practices, were compared with a management method specifically designed to manage landscape attributes. Results
from a full 10-year cutting cycle for the three management techniques showed that traditional schemes, even when modified to
comply with best management practices, failed to secure a forest dynamic favorable to responsible stewardship of non-timber
values. The landscape technique used multiple means to drive forest dynamics to fulfill multi-resource objectives constrained by
self-financing and competitive profitability in private and communal ownerships, relative to similar timber operations from the
international scene.

Past, present, and possible futures of the western Congolian lowland rainforest. Pietsch, S. (University of Natural Resources
and Life Sciences, Austria; stephan.pietsch@boku.ac.at), Gautam, S. (Tree Canada, Canada; sisir_gautam@yahoo.com), Bednar,
J. (University of Vienna, Austria; bednarje@ gmail.com), Petritsch, R., Schier, F. (University of Natural Resources and Life
Sciences, Austria; richard@petritsch.or.at; schier.franziska@ googlemail.com), Stanzl, P. (VMS, Gabon; stanzl225@aon.at).

Past climate change caused severe disturbances of the Central African rainforest belt, with forest fragmentation and re-expansion
due to drier and wetter climate conditions. Besides climate, human-induced forest degradation affected biodiversity, structure, and
carbon storage of Congo basin rainforests. Information on climatically stable, mature rainforest, unaffected by human-induced
disturbances, provides a means of assessing the impact of forest degradation and may serve as benchmarks of carbon carrying
capacity over regions with similar site and climate conditions. Biogeochemical (BGC) ecosystem models explicitly consider the
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impacts of site and climate conditions and may assess benchmark levels over regions devoid of undisturbed conditions. We will
present a BGC-model validation for the western Congolian lowland rainforest (WCLRF) using field data from a recently con-
firmed forest refuge, show modelled data comparisons for disturbed und undisturbed forests under different site and climate
conditions as well as for sites with repeated assessments of biodiversity and standing biomass during recovery from intensive
exploitation. Next we explore climatic thresholds for WCLREF resilience and stability and identify management-induced shifts in
stable states. Finally, we will compare different modelling scenarios, which provide different ecosystem services like timber yield,
carbon sequestration, or biodiversity conservation and assess the prediction horizon of each scenario.

Multiple-use forest management in Madre de Dios, Peru: the sustainability of Brazil nut production and timber in an
integrated system. Rockwell, C., Guariguata, M. (Center for International Forestry Research, Peru; rockwell_cara@yahoo.com;
m.guariguata@cgiar.org), Menton, M. (Global Canopy Programme, UK; mcsmenton@ gmail.com), Arroyo-Quispe, E.
(Universidad Nacional Amazonica de Madre de Dios, Peru; eriks_24988@hotmail.com), Quaedvlieg, J., Warren-Thomas, E.
(Center for International Forestry Research, Peru; juliaquaedvlieg @ gmail.com; em.warren.thomas@ gmail.com).

Historically, both Brazil nut fruits (Bertholletia excelsa, Lecythidaceae) and timber of other commercial species have been
exploited for economic gain in the southwestern Amazon region. However, some researchers and smallholders have expressed
concern that the integration of these livelihood strategies may not be sustainable. Our study evaluates the effects of logging on

B. excelsa tree fecundity and the density and spatial distribution of juvenile stems (10-40 cm DBH) in five Brazil nut concessions
in Madre de Dios, Peru. From 2013 to 2014, fruit count and nut weight data were collected for more than 500 reproductive trees.
Logging impact was characterized as a function of logging intensity (based on neighborhood and timber volume extracted), gap
size, distance to nearest logging gap, and logging damage to the tree. Exhaustive line-transect censuses were conducted in these
same forest sites to search for juvenile stems. Logging impact on juvenile density and spatial distribution was assessed as a
function of distance to nearest logging disturbance, local logging intensity, and canopy openness. The results from our evaluation
of this complex smallholder system contribute to our growing knowledge of multiple-use forestry systems, a management strategy
that has thus far proved difficult to evaluate in the literature.

Current state and new trends in the silviculture and sustainable management of tropical production forests. Sist, P.
(CIRAD, France; sist@cirad.fr), Gourlet-Fleury, S. (CIRAD, France; sylvie.gourlet-fleury@cirad.fr), Nasi, R. (Center for
International Forestry Research, Indonesia; r.nasi@cgiar.org).

We present likely new trends for the future of forest management in the tropics and their consequences regarding sustainability in
managed timber production forests. Based on the impact of silvicultural practices on forest ecology and dynamics across the three
main tropical forest areas (Amazon, Congo Basin, and Southeast Asia), we discuss under which conditions silviculture can be

an efficient tool for the conservation and sustainable use of >400 million ha of production forests. The main challenge appears
finding extraction intensity thresholds and modalities compatible with the maintenance of environmental services and stand
recovery. Most of the tropical production forests will enter soon or have already entered their second felling cycle. In these
forests, logged 25 to 40 years ago, the volume has not been recovered and young trees expected to make up the next harvest

are lacking in number as no silvicultural treatments were applied. We show that silvicultural treatments tailored to the specific
conditions of these forests will have to be implemented to maintain production and ensure future sustainability.

Managing high-value tropical timber species for carbon capture. Ward, S. (Mahogany for the Future, Inc., USA;
mahoganyforthefuture @ gmail.com).

Future tropical timber lands will be managed for multiple purposes, including carbon capture. High value timbers can contribute
through their use in reforestation, agroforestry, and plantations, and by helping to maintain natural forest cover. Using examples
from the tropical timber Meliaceae and other high-value species, this talk considers potential management practices, and their
consequences, for increasing carbon capture by these species. These practices could include extending the cutting cycle to
increase forest biomass and plantation strategies to maximize growth. Potential management changes for carbon capture will be
considered in scenarios involving small producers, concessions in natural forest, in re- or afforestation, and watershed protection.
Potential carbon capture by high value timber, including as long-term storage in finished wood products, will be compared to
carbon storage by fast growing species and to carbon sequestration in forest preserves. Also to be considered are the components
necessary for these species to play a major role in carbon capture, including profitability, secure land tenure, and appropriate
regulatory structures. For example, carbon credits and certification of sustainability might render long-term forest management
for these species profitable.

Posters

Tree diversity and soil nutrient studies of logged-over forest in Peninsular Malaysia. Amlin, G., Suratman, M., Md Isa, N.
(University of Technology, Malaysia; gufrinamlin@yahoo.com; nazip @salam.uitm.edu.my; nurundin@pahang.uitm.edu.my).

The biodiversity and soil nutrients are important factors for maintaining the stability and ecosystem services of forests. These
components are also important as indicators of forest recovery after various disturbances. The objectives of the study were to
evaluate the species diversity and soil nutrients of logged-over lowland dipterocarp forest at Krau Wildlife Reserve (KWR),
Pahang, Malaysia. The plot design was carried out within 50 quadrat plots with the size of 20 m x 20 m (2 ha). A total of 8 951
saplings with the size of 1.5 m height and <10 cm DBH were collected and identified; consisting of 53 families, 136 genera and
254 species. The Shannon-Weiner (H') and Simpson (D) indices show high diversity with values of 4.2 and 0.9, respectively;
however, no dipterocarp species found in the study site. The carbon (C) and nitrogen (N) contents were considered low with C:N
ratio about 10.33; however, the exchangeable cations (Ca, Mg, K, and Na) were considered high. It can be concluded that the
species diversity and soil nutrients of lowland dipterocarp secondary forest at KWR 30 years after logging is relatively low as
compared to the other primary forests in Peninsular Malaysia.
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Post-logging stand dynamics of a tropical rain forest in the Brazilian Amazon. de Avila, A. (University of Freiburg, Germany;
angela.de.avila@waldbau.uni-freiburg.de), Ruschel, A. (EMBRAPA, Brazil; ademir.ruschel@embrapa.br), de Carvalho, J., Silva, J.
(Federal Rural University of the Amazon, Brazil; olegario@pq.cnpq.br; silvanatalino734 @ gmail.com), Mazzei, L. (EMBRAPA,
Brazil; lucas.mazzei@embrapa.br), Castro, T. (Federal Rural University of the Amazon, Brazil; ccastro.tatiana@ gmail.com),
Bauhus, J. (University of Freiburg, Germany; juergen.bauhus @waldbau.uni-freiburg.de).

Sustainable forest management requires an understanding of forest dynamics following logging disturbance. In this study we
analysed the effects of four disturbance intensities on stand dynamics compared to the structure before logging and to a control
treatment. Trees >5 cm DBH were measured on eight occasions in 41 permanent sample plots (0.25 ha) located in the Tapajés
National Forest, Pard. Disturbance intensities, which comprised logging (1982) and thinning (1993-1994), ranged from 19 to 53%
of basal area reduction in relation to its original value. Stand basal area returned to similar levels within 30 years except for the
highest disturbance intensity. Number of stems per hectare increased with disturbance intensity. In disturbance levels <20%, the
self-thinning process that started in dense stands after logging reduced density to levels similar to those before logging. Mortality
was high soon after logging but following this period recruitment exceeded mortality for about 5 years. Annual mortality/
recruitment rates declined over time but they were still higher than in the unlogged forest. Although these results indicate that
the forest appears to recover its general structure under certain disturbance intensities, further studies are needed to evaluate the
recovery of other ecological and productive features.

Mezilaurus itauba sustainable management in the Brazilian Amazon. Canetti, A. (EMBRAPA, Brazil; alinecanetti@ gmail.
com), Braz, E. (EMBRAPA, Brazil; evaldo@cnpf.embrapa.br), Mattos, P. (EMBRAPA, Brazil; patricia.mattos@embrapa.br),
Oliveira, M. (Federal University of Parand, Brazil; marianaferraz.floresta@ gmail.com).

The specific understanding of the structure and growth of each species is the key to successful management in the Brazilian
Amazon. Mezilaurus itauba was selected to be studied because its timber is very important to the economy of the state of Mato
Grosso, in the Amazon region. It was sampled on 100 ha, where the growth of all commercial species were measured both before
and 6 years after logging. The recruitment, mortality, and diameter structure of the species were measured at the study site. First,
a matrix model was used to simulate species recovery within the cutting cycle (35 years) leaving aside 10% of commercial trees
as mother trees, following the Brazilian forest legislation for native forests. The simulation indicated a recovery rate of only 14%
of the original stock. Then, we tested a reduction of 33% of the cut rate, maintaining all the trees between 55 and 65 cm of
diameter class center. The simulation in this case indicated a recovery of 78% of the original stock. These analyses showed that
it is necessary to introduce in the Brazilian legislation the possibility of considering new alternatives for the management of the
natural forests.

Natural regeneration management of pau-mulato in Amazonian estuary floodplains forests. Carneiro Guedes, M.
(EMBRAPA, Brazil; marcelino.guedes @embrapa.br), Furtado Castilho, N. (Federal University of Amapd, Brazil;
nubiaabrobio @ gmail.com), de Sousa Rodrigues, D. (State University of Pard, Brazil; dani_enflor23@yahoo.com.br).

The pau-mulato (Calycophyllum spruceanum (Benth) K. Shum.) is one of the important species of Amazonian estuary floodplain
forest, representing 25% of the wood processed at small, family riverine sawmills. Its wood (density=0.7 g/dm?) is commonly
used in house construction. In the area of the Florestam project (forests of the Amazonian estuary), in the floodplains of the
municipality of Mazagdo-AP, Brazilian Amazon, we studied the potential for pau-mulato natural regeneration and evaluated the
effect of thinning on growth. The pau-mulato density (63 220 trees/ha) was high in fallows derived from shifting cultivation,
when prepared with fire, and in early succession (10-18 months), forming a true monospecific pau-mulato stand. After the
thinning treatment, maximum (1.71 cm/year) and minimum (0.11 cm/year) diameter growth occurred at densities of 125 and

1 416 trees/ha (control), respectively. Pau-mulato responded positively to thinning, improving development after selective removal.
The regeneration management allowed the choice of best individuals, without the costs of planting seedlings. The results confirm
the potential to manage pau-mulato for wood supply and income to riverine sawmills in the Amazonian estuary, due to a
guaranteed market and traditional use by families, and its rapid growth and high regeneration.

The vegetation recovery of tropical rain forests under different commercial logging methods on Hainan Island, China.
Ding, Y., Zang, R. (Chinese Academy of Forestry, China; ydingcaf@ gmail.com; zangrung @caf.ac.cn).

In this study, we assessed the natural recovery after commercial logging with three different methods, including repeated logging,
selective logging, and managed selective logging in tropical montane rainforest of Hainan Island. Our results showed that
commercial logging enhanced the number of species in recovered communities in the tropical montane rainforest, due mainly to
the increase of species richness of small stems (<10 cm DBH). There were significantly more stems in logged forests than in old-
growth forests, but the basal area of logged forests were apparently less than old-growth forests. Rates of species accumulation of
saplings and young trees in forests after logging were less than those in old-growth forests. After approximately 20-25 years of
recovery, the community structure of forests after managed selective logging was similar to the old-growth forest. The long-lived
pioneer species richness, stem density, and basal area increased significantly in the forests after logging, especially after repeated
logging. However, there was little variation in species richness proportion of late succession and shade-tolerant species among
different forest communities. Forests harvested with selective logging and managed selective logging had higher recovery
potentials and rates, but it took time to recover to pre-logged levels.

Eucalyptus stocking and soil preparation in a frontier region of northern Brazil: necessity of changing concepts from
traditional regions. Hakamada, R. (University of Sdo Paulo, Brazil; rodrigo_hakamada@yahoo.com.br), Lemos, C., Almeida, A.,
Silva, R., Batistuzzo, G. (International Paper, Brazil; Cristiane.Lemos@ipaper.com; adriano.almeida@ipaper.com; renato.
meulman@ipaper.com; guilherme.batistuzzo@ipaper.com).

The northern region of Brazil is a forest plantation frontier, with projections of 3 million ha of new plantations by 2020. There
have been many studies worldwide regarding stocking and soil preparation in Eucalyptus, but none have been reported about this
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region. So, our objectives in this paper are to present the results of spacing and soil preparation in a 3-year-old Eucalyptus
grandis x E.urophylla plantation. To study spacing, a Nelder design trial was planted with stocking ranging from 228 to

7,150 trees/ha and soil preparation was evaluated in a trial with three levels of soil preparation: pitting and subsoiling at 30 or
60 cm depth. Traditional stocking rates for Brazil, ranging from 1 000 to 1 500 stems/ha, resulted in 15% mortality, which
increased to 100% when stocking rate increased. Complete survival was achieved with <800 trees/ha. The effect of soil
preparation intensity also differed from the traditional region, with a positive effect on survival and initial growth with increasing
subsoiling depth. Results indicated that in this region, where water is the main constraint of wood growth, silvicultural practices
must be studied and adapted with a focus on water relations.

Testing a silvicultural recommendation: Brazil nut responses 10 years after liana cutting. Kainer, K. (University of Florida,
USA; kkainer@ufl.edu), de Oliveira Wadt, L. (EMBRAPA, Brazil; lucia.wadt@embrapa.br), Staudhammer, C. (University of
Alabama, USA; cstaudhammer@ua.edu).

Although liana cutting benefits for tropical timber management have been documented, benefits for non-timber forest product
(NTFP) management have not. We tested the silvicultural recommendation that lianas should be cut from Brazil nut trees
(Bertholletia excelsa) to improve host tree fecundity and thus, commercial nut yields. Our 10-year experiment was conducted
where local harvesters collect Brazil nuts as part of their forest-based livelihoods. We cut 454 lianas from 78 of 138 host trees
>50 cm DBH. Treated trees were better producers 3.5 years after liana cutting, and by years 9 and 10 produced three times more
fruits than untreated trees. Number of lianas rooted within 5 m of the host tree explained production levels, suggesting both
above- and belowground liana competition. Once host crowns were liana free, branch regrowth was highly visible, and crown
reassessments suggested that liana cutting improved crown form. Liana cutting may induce non-producing trees to become
producers and may circumvent mortality of heavily infested trees. Only lianas associated with Brazil nut trees should be cut to
conserve liana ecosystem functions. Liana cutting could be applied to other tropical trees to boost NTFP fruit and seed production
and increase host tree fecundity.

Eighteen years of post-logging recovery in a mixed dipterocarp forest Sabah, Borneo: evaluation of modified RIL and
climber cutting. Lussetti, D. (Swedish University of Agricultural Science, Sweden; daniel.lussetti@slu.se).

Commercial logging is a driver of rainforest degradation in Sabah, Borneo. Destructive felling and log extraction techniques
together with short rotations cause disruption to stand structure and long-term timber yields of natural tropical forests. Since the
residual stand is relied upon to produce future yields, reduced impact logging (RIL) methods need to be evaluated. By reduced
impact logging, we mean implementation of a series of pre- and post-logging guidelines designed to protect residual stand from
injury, minimize soil damage, and protect critical ecosystem processes. The experiment compared two types of logging (with and
without pre-climber cutting): conventional selective logging (CL) and supervised selective logging (SL). In SL both pre-marked
skid trails and directional felling were implemented. A randomised complete block 2 x 2 factorial design was used, including

20 gross treatment plots, each of 5.76 ha with a central 1-ha net plot. Post-logging data (18 years) showed that almost full basal
area recovery had been reached, though with changed species and diameter class compositions. The amount of trees <40 cm DBH
had increased, while large trees were reduced. SL reduced establishment of pioneer species (Macaranga) compared to CL.

Potential of natural forest production in Sinop County in the Amazonia region, Brazil. Mufioz-Braz, E. (EMBRAPA, Brazil;

evaldo.braz@embrapa.br), Basso, R., Abreu, M. (Elabore Ltda, Brazil; elabore@terra.com.br; elaboresinop @ gmail.com), Mattos,
P. (EMBRAPA, Brazil; patricia.mattos@embrapa.br), Oliveira, M. (Federal University of Parand, Brazil; marianaferraz.floresta@
gmail.com), Zachow, R. (Forest Service, Brazil; randolfzachow @ hotmail.com).

The timber sector is very important to the state of Mato Grosso, Brazil, especially for Sinop County, as timber production is the
main source of employment in the region. This paper analyzed two forest sites, 50 ha each, that were logged 6 years ago. The
current composition of the forest was assessed by a new census. Extraction scenarios were simulated to identify the potential cut
rate by a matrix model. The growth values of the five most abundant species were supplemented with growth rings measure-
ments, obtained by dendrochronology. The commercial potential of trees with a diameter at breast height >50 cm was 60 m3ha.
A minimum of 50% of the commercial stock should be reserved to guarantee future sustainable logging. With well-planned
logging, avoiding damage to the forest, an initial cycle of 25 years would be sufficient to recover 30 m3ha. It was observed that
the forest growth was very dependent on the remaining commercial stock. It should be emphasized that fixed wood volume
cutting rates and fixed cycles should be avoided by legislation as they are not consistent with the diversity of sites and forest
subtypes of the Amazon region.

Growth pattern of Qualea albiflora and Goupia glabra in Amazon forest, Mato Grosso State, Brazil. Oliveira, M. (Federal
University of Parand, Brazil; marianaferraz.floresta@gmail.com), Mattos, P., Mufioz-Braz, E., Canetti, A. (EMBRAPA, Brazil;
patricia.mattos @embrapa.br; evaldo.braz@embrapa.br; alinecanetti@gmail.com), Basso, R. (Elabore Ltda, Brazil;
elabore@terra.com.br), Rosot, N. (Federal University of Parand, Brazil; ncrosot@ufpr.br).

The aim of this study was to analyze the growth dynamics of commercial tree species in Amazonian forest in Sinop region, Mato
Grosso State, Brazil. Stem discs were collected from Qualea albiflora and Goupia glabra in a compartment of primary forest.
The growth rings series were cross-dated. To determine the growth pattern, six models were tested. The best model was chosen
based on statistical results and graphical analysis. The equation that best reflected the growth of Qualea albiflora was logistic and
of Goupia glabra was Gompertz. From the graphical analysis of the curves from the average and current annual growth, it was
observed that there was an optimum production with diameter of approximately 30 cm (51 years) for Qualea albiflora and 35 cm
(70 years) for Goupia glabra. The highest average growth was observed in the 65-cm-class center for Q. albiflora (0.8/year) and
25-cm-class center for G. glabra (0.5 cm/year). Thus, it can be considered that the diameter class center immediately below the
minimum logging diameter (MLD) of 50 cm may supply the timber stock for the next cycle, considering the diameter to be
achieved, if it is applied at an adequate cut rate.
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Species grouping for timber management in Brazilian eastern Amazon. Ota, L. (Sdo Paulo State University, Brazil;
lizmsota@ gmail.com), Vidal, E. (University of Sdo Paulo-ESALQ, Brazil; edson.vidal@usp.br), Ré, D. (Serasa, Brazil;
danilo.scorzoni @ gmail.com).

Legislation for timber logging in the Brazilian Amazon defines logging cycles of 25 to 35 years for mechanized operations and
10 years for manual or semi-mechanized operations. Our study site, periodically assessed since 1993, was 49 ha of forest (50%
harvested and 50% not harvested). We identified 186 species from 57 families. Of those, only 45 were on the lists of commercial
species from two timber companies. Three of them had a density lower than 0.03 individuals/ha, the lowest density for a legal
harvestable species. The 42 species able to be harvested had very different behaviors and characteristics and should not be
managed similarly. Our study aimed to define groups of species with similar behaviors for timber management. Therefore, we
clustered species into four groups by their mean annual increment and density per hectare. The first group was composed of only
one species (Tachigali paniculata Aubl.), with the highest average annual increment and the lowest simulated cycle. The other
groups were comprised 10, 15, and 16 different species. Other grouping methods should be tested for better decision-making and
for the legislation’s adjustment proposal.

Temperature effects on tree and bird richness in a managed forest for timber in east Amazonia (Brazil). Quimbayo
Cardona, M. (University of Tolima, Colombia; miguelg@ut.edu.co), Magro, T. (Sdo Paulo University, Brazil; teresa.magro@usp.
br), Vidal, E. (University of Sdao Paulo, Brazil; edson.vidal@usp.br).

This study was carried out in Paragominas, at the Roberto Bauch Forest Management Center, Pard. This Amazon region produces
>50% of the native forest timber in Brazil, consequently affecting wildlife and vegetation cover. Fieldwork was conducted from
October 2010 to April 2011 during dry and wet seasons in six areas of 100 ha each: five areas were managed for timber (1997,
2000, 2003, 2006, and 2009) and one managed area was not logged. Logging activities change forest structure, modify microcli-
matic conditions (temperature, light intensity, and humidity), and affect wildlife populations. We located randomly 18 plots of
20 m x 50 m in the forest (three plots per area). Birds were recorded at each plot using a point count survey. All individual trees
with DBH >10 cm were recorded, as well as the temperature and humidity of the plot. One hundred and nine tree species and
235 bird species were found. We used multiple regression analysis; data were transformed and organized as standard deviation
units to maintain its similar nature. We determined Spearman correlations between temperature and tree richness, and found

a negative or inversely proportional relationship. Bird species richness showed a significant relationship with temperature

(P < 0.05), (r = 0.813), but there was no significant relationship between tree richness and temperature (P > 0.05), (r = 0.004).

Forest structure and biodiversity of managed tropical rainforest for timber in east Amazonia (Brazil). Quimbayo Cardona,
M. (University of Tolima, Colombia; miguelq@ut.edu.co), Magro, T. (Sdo Paulo University, Brazil; teresa.magro@usp.br), Vidal,
E., Zarate do Couto, H. (University of Sdo Paulo, Brazil; edson.vidal@usp.br; htzcouto@usp.br).

This study was carried out in Paragominas (Pard), at the Roberto Bauch Forest Management Center. Pard state produces >50% of
the native forest timber in Brazil, affecting wildlife and vegetation cover. Fieldwork was conducted from October 2010 to April
2011 during dry and wet seasons in six managed areas for timber: five logged areas (1997, 2000, 2003, 2006, and 2009) and one
not logged. We located randomly 18 plots of 20 m x 50 m in the forest (three plots per area). All individual trees with DBH
>10 cm were recorded. One hundred and nine native tree species were registered, representing 33 families; the highest relative
abundance families were Fabaceae (20.18%) and Sapotaceae (13.76%). Fifteen species were identified as endemic to the
Amazonian tropical rainforest, and 44 species were listed as potentially endangered by logging activities. The highest species
richness was found in the 1997 logged area (51 species), followed by the not logged area (50 species) and the 2006 logged area
(50 species); the 2000, 2003, and 2009 logged areas had 46, 45, and 43 species, respectively. Lecythis idatimom (Lecythidaceae)
had the highest importance value index (IVI) in all managed areas. Diagrams of canopy dispersion and vegetation profile showed
heterogeneity in at least five different strata with emergent trees in all managed areas.

Development of Pericopsis elata seedlings around seed bearers in a logging forest of southeastern Cameroon. Ruth Laure,
N., Samuel Réné, G., Din, N. (University of Douala, Cameroon; nnangaruth@yahoo.fr; gwethsamuel@yahoo.fr;
ndongodin@yahoo.com).

Pericopsis elata is a high economic value timber species of west and central Africa listed in appendix II of CITES and in the
IUCN red list as endangered because its low natural regeneration rate does not replace the logged population. Factors that
influence its regeneration rate have not yet been sufficiently understood to propose an appropriate silvicultural method. This study
aimed to evaluate the influence of seed bearers to the development of seedlings of P. elata. In logging forest, located in southeast-
ern Cameroon, delimited square plots of 1 ha were arranged into five sub-plots of 20 m x 20 m where the diameter and height of
seedlings from seed bearers were measured. The results showed that the development of seedlings was easily expressed by the
increase in height rather than diameter. At the 17th month, the mortality rate appeared very high at roughly 71%. There was no
correlation between the distance from the seed bearers and the rate of seedling mortality. Additional analysis regarding factors
such as light, gap size, and seed and seedling predation are required to understand the dynamics of seedling regeneration to
design silvicultural practices.

A simplified method for yield regulation of the Miombo Woodlands in the context of participatory forest management.
Sanfilippo, M. (Cooperation for the Development of Emerging Countries (COSPENGO), Italy; massi_ag@yahoo.it), Salis, A.
(FAO, Italy; antonellosalis @ gmail.com).

An appropriate system of yield regulation is a basic requirement for sustainable forest management. Most of the existing methods
are complex and require dynamic data collected through permanent sample plots and, as a result, are unsuitable for small scale
participatory forest management (PFM) projects. Even though volume is commonly used as the variable to regulate yield, we
argue that few forest users in the Miombo ecoregion are able to implement forest management prescriptions expressed in terms of
harvestable volume. We propose a simplified method for yield regulation using number of trees as the variable and without data
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obtained from permanent sample plots. The data needed to calculate sustainable yield are collected through forest inventories, tree
ring analysis, and basic surveys of forest users. Our paper will describe the method and explore the results of trials in the
Miombo ecoregion in Angola. We believe our simplified method can decrease uncertainties in yield regulation, improve
communication between forest users and forest professionals, and guarantee a safe future for Miombo Woodlands.

Characteristics, structure, and tree species diversity of a tropical exploitation forest after 40 years of regeneration. Schier,
E., Pietsch, S (University of Natural Resources and Life Sciences, Austria; schier.franziska@ googlemail.com; stephan.pietsch@
boku.ac.at).

Biodiversity increases tropical forest resilience against climate change, contributes to the mitigation of global warming, and
maintains livelihood benefits. Biodiversity plays an important role in climate regulation as it potentially influences forest biomass
production and forest capacity for carbon sequestration. This study examines the impact of repeated disturbances on the regenera-
tion potential of a tropical exploitation forest protected against subsequent logging during the last 40 years. Forest data were
collected during a field assessment on a total sample area equal to 1 ha. Important forest properties including woody biomass and
carbon stock as well as forest structure and diversity were analyzed. The results suggest that a protected forest can restore many
of its primary characteristics. Although signs of previous logging still exist in the forest structure, analysis indicates that forest
recovery is proceeding. The woody biomass and carbon estimates approximate those of mature forests. However, repeated
exploitations had resulted in a decline in forest diversity. In the present case, declining biodiversity had no long-term effects

on biomass carbon stocks, since increasing timber volume due to forest maturation directly results in carbon benefits. The

study concluded that a degraded forest ecosystem can be restored to provide essential ecosystem services under proper forest
management.

Impact of logging operations on the remnant forest of a humid tropical forest in the Imataca Forest Reserve, Venezuela.
Ussher, E., Vilanova, E., Gutierrez, N. (Universidad de Los Andes, Venezuela; ernestoussher@gmail.com; vilanova@ula.ve;
nestorgutierrez@ula.ve).

Reduced impact logging (RIL) has been rarely applied in the management of natural forests in Venezuela. The forest state
enterprise (Empresa Forestal Nacional, EFN) recently created, within its operational framework, the application of RIL as a norm
for logging operations in Venezuela. We did a preliminary assessment of the harvesting impacts carried out by the EFN in the
Imataca Forest Reserve. Following the methods proposed in 2004 by Sabogal and others, we assessed a total of 178 harvested
trees, focusing on the effects of felling, skidding, and road construction. Results indicated that logging intensity was still low

(1.7 tree/ha). On average, one harvested tree can open a logging gap of 357.0 = 309.4 m?, affecting an average of seven trees in
an irreversible way; 9% was caused by tree-vine connectivity. The impacts of logging operations on the remnant forest were
comparable with damage caused in other forests even without RIL. An important factor that may explain the relatively low impact
is the low harvesting intensity. Therefore, it is necessary to carefully assess the planning and application of RIL. Finally, it is very
important to define guidelines for other enterprises which will eventually start new operations in Venezuelan forest reserves.

B-10 How does biodiversity help to manage high-value timber species, and
vice-versa?

Organizers: Sheila Ward (Mahogany for the Future, Puerto Rico/USA), Emmanuel Opuni-Frimpong
(Forest Research Institute of Ghana) & Nicholas Brokaw (University of Puerto Rico)

Effects of tree species diversity on stem quality: plot and tree level results from six European regions. Benneter, A., Bauhus,
J. (University of Freiburg, Germany; adam.benneter @waldbau.uni-freiburg.de; juergen.bauhus@waldbau.uni-freiburg.de).

Stem quality is influenced by a tree’s ability to capture sufficient resources for growth and is influenced by neighboring trees,
e.g., through shading and crown collisions. We collected data on crown size, stem form, and tree health for more than 12 000
trees in 210 study plots in six European regions (Finland, Germany, Poland, Romania, Italy, and Spain) within naturally diverse
forests in order to assess the impact of tree species diversity on these characteristics. Results show that quality variability among
regions, stands, and individual trees is high across species. On the stand level, there was a slight tendency towards lower stem
quality with increasing diversity. However, individual trees of high quality were present in all diversity levels and for all target
species. The influence of the immediate neighborhood’s species composition is modified by a set of regional, individual, and
stand characteristics. The neighborhood effect is likely the key factor regarding individual tree quality and, according to early
results, quality is not negatively affected by diversity in neighborhoods. If this finding can be further validated, this study provides
support for the hypothesis that diverse stands are capable of providing highly valuable timber while at the same time providing
various other ecosystem services.

Enrichment of Central African logged forests with high-value tree species: testing a new approach in degraded forests.
Doucet, J. (University of Liege, Belgium; jldoucet@ulg.ac.be), Tekam, P., Lagoutte, P. (Pallisco SARL, Cameroon; patricetekam @
gmail.com; exploitation@pallisco-cifm.com), Dainou, K., Bourland, N. (University of Liege, Belgium; kdainou@ulg.ac.be;
nils.bourland@aigx.be), Ward, S. (Mahogany for the Future, Inc., USA; mahoganyforthefuture @ gmail.com).

Enrichment of logging gaps in Central African forests provides contrasting outcomes for different species, since these gaps do

not always optimally meet their ecological requirements. In order to bypass this difficulty, we tested a new silvicultural method

in south-eastern Cameroon. Multi-species plantations were implemented in 15 patches (0.2—1.1 ha) of degraded forest. Each
plantation was divided into 225 m? subplots and 25 seedlings of a given species were planted per subplot. Species varied between
adjacent subplots to 1) match the light requirements of specific species with the degree of shade from remaining trees, 2)
maintain biodiversity, and 3) prevent the spread of disease. Selected indigenous species included were either potentially threatened
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(e.g., Pericopsis elata), useful non-timber (e.g., Irvingia gabonensis), heavily logged (e.g., Entandrophragma spp.), or suffering
from a lack of regeneration (e.g., Triplochiton scleroxylon). Preliminary results usually indicated similar or better performance in
these subplots than in enriched logging gaps. Since the cost of this silvicultural procedure was similar to that of logging gap
enrichment, we suggest that both may be integrated to forest management strategies in order to ensure high structural and floristic
diversity of the Congo Basin timber production forests.

Relationship between selected indicators of forest stand diversity and quality of timber production in even-aged and
uneven-aged stands. Merganic, J., Merganicova, K., Marusak, R., Stolarikova, R., Tipmann, L., Dragoun, L. (Czech University of
Life Sciences, Czech Republic; merganic @fld.czu.cz;, merganicova@fld.czu.cz);, marusak@fld.czu.cz; stolarikova@fld.czu.cz;
tipmann@fld.czu.cz; dragoun@fld.czu.cz).

The current trends in Central European forestry place strong emphasis on multipurpose utilisation of forests and their products.
Therefore, objective analyses that deal with contradictory society demands, such as timber production and diversity, are required.
The present study examines the connection between the quality of timber production and species and structural diversity of forest
stands. The study is based on the regional forest inventory of the University Forest Establishment in Kostelec nad Cernymi lesy,
Czech Republic. The inventory was performed from 2009 to 2011 on 1 188 sample plots that represented 86 strata defined on the
basis of three variables: site (5 categories), age (12 categories), and canopy cover (5 categories). On every sample plot, we
quantified 171 partial biodiversity indicators. Quality of timber production was evaluated visually in the field as an estimate of
stem quality (3 classes) and in post-processing using local assortment tables (5 assortment classes). In total, we analysed 117 648
different variants of the relationship between the diversity indicator and the quality of timber production. The results indicate that
the relationship between diversity and timber quality changes with the stand age or the developmental stage of forest stands.

Managing for high value timber and biodiversity in the Congo Basin. Nasi, R. (Center for International Forestry Research,
Indonesia; rnasi@cgiar.org), Van Vliet, N. (Center for International Forestry Research, Colombia; vanvlietnathalie @yahoo.com),
Billand, A. (CIRAD, France; alain.billand @ cirad.fr).

Multiple-use forest management is considered by many as a preferable alternative to single-use, generally timber-dominant,
management models to ensure a greater biodiversity. In this presentation we will briefly explore the major land-uses in the Congo
Basin and their actual or potential for sustaining biodiversity in a production context. We then focus on the most extant produc-
tion systems (shifting cultivation, industrial logging concessions, and main commodity crops) to analyze the existing issues and
options for actively managing both valuable timber species and biodiversity with a special emphasis timber stands, wildlife, and
the potential role of certification. We highlight a few promising but yet unfinished examples in the region and we review these
cases to draw lessons and recommendations. We contend, however, that true multiple-use could only be realized by expanding
beyond boundaries of formal management units through new innovative land-use units, allowing a spatial cohabitation of the
interests of local people, of conservation proponents and of extractive industries in the same management unit.

Restoration of degraded lands with mahogany in mixed-species plantations promotes biodiversity and conservation of
valuable timber species. Opuni Frimpong, E., Nyarko-Duah, N., Opoku, S (Forestry Research Institute of Ghana; eopunifr@mtu.
edu; nayanyd@yahoo.com; pokoyour@gmail.com), Storer, A. (Michigan Technological University, USA; storer@mtu.edu), Burton,
A. (Forestry Research Institute of Ghana; ajburton@mtu.edu).

The need to restore the African mahogany and other valuable timbers in degraded landscapes of the Upper Guinean forest of
Ghana is very urgent. Ecologists, sivilculturists, geneticists, entomologists, and other professionals in forestry are undertaking
various studies towards developing systems to restore degraded lands with forest cover that will have the ecological integrity and
biodiversity which are the desired character of the tropical forest. Restoration of the African mahogany, which naturally grows
well in the diverse tropical forest, was hampered in plantations with monocultures by severe mahogany shoot borer, Hypsypyla
robusta (Moore) attacks. Studies were conducted across three ecological regions in Ghana where mahogany grows naturally to
assess the performance of this valuable timber species in plantations of mixed timber species compared to pure stands. The
studies reveal that mixed cultures not only promoted restoration of biodiversity in forest landscapes but also reduced damage by
the ubiquitous shoot borer. The observed reduction in attack was not the same across the three major ecological regions of Ghana.
Conservation of mahogany in plantations and other landscapes may require plantings with diversified species to reduced pest
attack and improve the desired tree forms of mahogany.

Combining high-quality timber production, biodiversity conservation and forest aesthetics: the case of Sorbus species in
Europe. Skovsgaard, J. (Swedish University of Agricultural Sciences, Sweden; jps@slu.se).

Some Sorbus species such as S. aucuparia are among the most abundant tree species in the forest and landscape throughout
Europe, while others such as S. domestica and S. torminalis are among the rarest. The group of rare species also includes a large
range of local hybrids or so-called micro-species that are often red-listed. Those species that are found mainly in the forest are
generally managed for their contribution to biodiversity (rare species) and forest aesthetics (flowers and autumn foliage) or simply
disregarded or considered inferior in silviculture. Nevertheless, species like S. forminalis and S. domestica represent a consider-
able potential for economic forestry as their timbers are among the highest valued in the market. Based on recent research results
and experience from forestry practice this presentation reviews the options and obstacles for combining high-quality timber
production with biodiversity conservation and forest aesthetics. Natural regeneration and planting for re- or afforestation are given
special attention as these processes are crucial for enlarging the representation and improving the quality of Sorbus forest species
in Europe.

Posters

Effects of overstory species diversity and composition on pest damage to high value species and understory ant diversity in
Ghana. Bosu, P. (Forestry Research Institute of Ghana; paul_bosu@yahoo.com), Stephens, S. (Colorado State Forest Service,
USA; S.stephens@colostate.edu), Wagner, M. (Northern Arizona University, USA; Mike.wagner@nau.edu).
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Experimental mixed-species and pure plantations were established using 11 native timber species in various combinations and
ratios to evaluate the impact of the mixtures on endemic pests of three high value species (Milicia excelsa, Khaya ivorensis, and
Pericopsis elata) and diversity of ground foraging ant species in the plantations. Although pest incidence was still prevalent in all
the plantations after 2 years, the level of damage reduction achieved was, in many instances, enough to sustain the vulnerable
species through critical growth stages. Results from a pitfall trapping of ants showed no significant differences in traditional
diversity measures or functional group composition between treatments 1 year after planting. However, 2 years after planting we
found significant differences in species richness. Several trends were observed that may indicate that these ant communities are
currently in transition and will likely become more distinct over time as the plantations develop.

Cedrela montana in tropical montane rain forests of southern Ecuador: key species for sustainable management and
conservation of biodiversity hotspots? Guenter, S. (Thiinen Institute of International Forestry and Forest Economics, Germany;
sven_gunter@yahoo.de), Hildebrandt, P., Calvas, B. (Munich University of Technology, Germany; hildebrandt@mytum.de;
baltacha_c @yahoo.es), Segura Ramos, D. (Ministry of the Environment, Ecuador; dsegura@ambiente.gob.ec).

The Andean forests of southern Ecuador are highly threatened ecosystems affected by increasing rates of deforestation. Cedrela
montana, as one of the most valuable tree species in Ecuadorian montane rain forest, could play a key role in establishing
silvicultural systems for sustainable forest management. During 10 years of research at the Estacion Cientifica San Francisco we
gathered a pool of data about the ecology and silviculture of this species based on permanent plots of about 11 ha. While other
species such as podocarps are of similar timber value, our results indicated a higher economic potential of C. montana due to
better growth rates and higher abundance, though not yet abundant enough for establishing species-specific silvicultural systems.
However, our results revealed that mature diameter growth could not be improved by silvicultural treatments. Trials with assisted
regeneration showed best performance of seedlings for canopy openness of about 20% in the first years indicating a certain
potential for enrichment plantings. Increased mortality in later years indicates that further interventions may be necessary in order
to sustain growth and foster survival. Based on the 2013 national forestry inventory, we discuss how silviculture of C. montana
could contribute to conservation of southern Ecuador as a biodiversity hot spot.

Restoration of high-value broadleaved forests in southern Sweden: synergistic effects on biodiversity and economy. Lof, M.
(Swedish University of Agricultural Sciences, Sweden; magnus.lof@slu.se).

Restoration of broadleaved forests in southern Sweden is a key issue for many threatened species and also for sustainable timber
production, adaptation of forest management to climate change, and for social values. The governmental goals include increasing
the area of these ecosystems using economic support systems for management of high-value timber tree species, increasing
biodiversity, and ecosystem resilience. This is in contrast to short-term management goals of many private forest owners in the
region, who depend on high volume growth of forests. Afforestation with broadleaves using planting or direct seeding is one
method of restoration. Rehabilitation using enrichment planting or natural regeneration for conversion of conifer monocultures to
broadleaves are other examples. In most cases, restoration of these broadleaved forests is very expensive. Therefore, there is an
urgent need for new cost-efficient regeneration and management methods. It is almost impossible due to incomplete knowledge of
past forest states, climate change, and economic aspects to return the forest to its original state. A broad conception of restoration
allowing more diverse goals, pragmatic approaches including economic aspects for the private forest owner, and innovative
harvesting systems will be discussed.

Steniscadia poliophaea (Noctuidae) is a major seedling herbivore of big-leaf mahogany trees in Amazonian forests.
Norghauer, J. (University of Bern, Switzerland; julian.norghauer@ips.unibe.ch), Free, C. (Rutgers University, USA;
cfreel4@gmail.com), Grogan, J. (Mount Holyoke College, USA; jgrogan@ crocker.com).

We present the intriguing case of a moth, Steniscadia poliophaea, which only eats expanding leaves of seedlings and saplings of
big-leaf mahogany (Swietenia macrophylla). This moth occurs in Brazil (Pard, Acre) and Peru, but apparently not in Central
America or Mexico. We added mahogany seeds over 3 years into canopy gaps in unlogged forest (Pinkaiti, Pard) to test for
Janzen-Connell (JC) effects on recruitment as driven by vertebrate seed predators and this specialist moth herbivore. Data was
used in a new growth and yield model to test whether these predators can limit the population size of mahogany. Including JC
effects on first year recruitment and JC effects from the moth on subsequent seedling growth and mortality capped the number of
adults (>30 cm diameter) at 30 trees/100 ha, leveling population growth. We conclude that S. poliophaea is an underappreciated
pest of mahogany in Amazonian forests. Without silviculture to protect vigorously growing seedlings and saplings from this
enemy, natural recruitment will be limited to scattered gaps far downwind of adults. Attack by these pests thus may result in very
large areas of forests needed to sustain mahogany regeneration and yield, indirectly safeguarding forest biodiversity. We will also
explore these consequences.

Can monoculture forest plantation harbor biodiversity similar to naturally regenerated tropical rainforest ecosystems
over time? Onyekwelu, J., Olabiwonnu, A. (Federal University of Technology, Nigeria; onyekwelujc@yahoo.co.uk;
adezhollax@yahoo.com).

Little is known about the potential of forest plantations to conserve biodiversity. This study assessed biodiversity conservation in
Gmelina arborea plantations, which was compared with those of degraded and primary rainforests. Overstory, sapling, and
seedling species were inventoried in eight 400-m>-sample plots, 25-m*-quadrants and 4-m? sub-quadrants, respectively. Eight tree
species belonging to 7 families; 13 species to 10 families, and 24 species to 17 families were encountered in Gmelina plantation
overstory, sapling, and seedling layers, respectively. Biodiversity indices were significantly lower in Gmelina plantation overstory
than primary and degraded forests. However, biodiversity indices of the sapling layers of Gmelina plantation and the natural
forests were not significantly different. Family and species diversities were significantly lower in Gmelina plantation overstory
(8, 7) than primary (8, 28) and degraded (18, 30) forest overstories. At the sapling layer, family and species diversities of
Gmelina plantations (10, 13) compared favourably with those of primary (9, 15) and degraded (9, 16) forests. Species richness
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was 24, 18, and 25 at seedling layers of Gmelina plantation, primary, and degraded forests, respectively. Twenty five percent of
species found in seedling layer of Gmelina plantation were absent in natural forests. Thus, plantation understory harbours high
biodiversity, with the ability to conserve biodiversity over time.

Growth and productivity of Khaya grandifoliola in the dry semi-deciduous forest of Ghana: a comparison in pure

and diverse species stands. Opuni Frimpong, E., Opoku, S. (Forestry Research Institute of Ghana; eopunifr@mtu.edu;
pokoyour@ gmail.com), Owusu, S. (Michigan Technological University, USA; saowusu@mtu.edu), Burton, A. (Forestry Research
Institute of Ghana; ajburton@mtu.edu), Storer, A. (Michigan Technological University, USA; storer@mtu.edu).

This study compares the growth and productivity of Khaya grandifoliola in mixed and pure plantations to that of Tectona grandis
in pure stands. The plantation was set up with pure K. grandifoliola plots; mixed species plots of K. grandifoliola, Terminalia
ivorensis, and Cedrela odorata; and pure Tectona grandis plots. The results 5 years after planting in the field indicate that there
was better diameter growth for K. grandifoliola in pure than in mixed stands. However, the total height and merchantable height
growth of K. grandifoliola were not statistically different between the pure and mixed stands. Khaya grandifoliola performed
better in pure than in mixed stands for basal area and volume. Khaya grandifoliola had more branches in the pure than in the
mixed stands, but there were no differences in the level of Hypsipyla attack. There was no significant difference in diameter
growth between K. grandifoliola and Tectona grandis in pure stands. In spite of the vulnerability of K. grandifoliola to pest
attack, its growth and productivity compared favourably to teak, an exotic species with negative impacts on biodiversity. Thus
K. grandifoliola is a suitable plantation species for mitigation against climate change and for conservation of diversity in mixed
plantations.

Single-tree management for high-value timber species in a mixed conifer-hardwood forest in northern Japan. Owari, T.,
Okamura, K., Fukushi, K., Kasahara, H., Tatsumi, S. (University of Tokyo, Japan; owari@uf.a.u-tokyo.ac.jp; kokam@ uf.a.u-tokyo.
ac.jp; kfukushi@uf.a.u-tokyo.ac.jp; kasa@uf.a.u-tokyo.ac.jp; jeyms23 @ gmail.com).

High-value hardwoods such as monarch birch (Betula maximowicziana) and castor aralia (Kalopanax pictus) are important
elements of cool-temperate mixed forests in Hokkaido, northern Japan. The production of fancy wood from these species brings
significant income through extremely high log prices (max. >20 000 USD/m?), and the presence of large-sized canopy trees in a
stand may offer great ecological value. A single-tree management system for high-value hardwoods has been applied at the
University of Tokyo Hokkaido Forest, where nearly 2 000 trees having superior quality are registered as high-value trees. All
trees are numbered, and the DBH, species name, vitality, and stem damages (if any) are recorded. The geographic locations of
each individual are identified using the global navigation satellite system. The status of high-value trees is continually observed so
as to harvest them at the proper time. To explore how the single-tree management for high-value timber species contributes to
maintain the structural diversity of forests, we examined the structural attributes (e.g., species composition, diameter distribution)
of the stands in which registered high-value trees are located.

Comparison of species composition and stand structure between a secondary forest and a mahogany plantation on Mt.
Makiling. Park, P., Han, A. (Seoul National University, Republic of Korea; pspark@snu.ac.kr; phoya@naver.com), Barile, J.
(Makiling Center for Mountain Ecosystems, Philippines; jojobarile @yahoo.com), Lee, Y. (Korea Forest Service, Republic

of Korea; shorea@foa.go.kr), Gadia, G., Lee, D. (Seoul National University, Republic of Korea; gelliegadia @ gmail.com;
leedk@snu.ac.kr).

Mahogany plantations are favored in tropical countries for their capacity to facilitate increases in carbon sequestration and
biomass accumulation as well as economic income of the land. High biodiversity is the most distinct characteristic of tropical
forests while plantations are increasing for many reasons. This study compared species composition and stand structure between a
mahogany plantation and a secondary natural forest to provide better options for forest practices. In addition, monthly litter fall
biomass was monitored to investigate temporal processes in the secondary forest. The secondary forest had more than twice as
many woody species as the mahogany plantation. The secondary forest showed a reverse J-shaped height distribution and a multi-
canopy structure with the overstory of 20-25 m with a few emergents, and mid canopy layer of 10-20 m. The overstory layer in
the mahogany plantation ranged from 30 to 35 m. The litter fall production peaked in May or June, and also increased between
September and November. Flower and fruit biomass was about 3 and 20% of the leaf litter biomass, respectively. Silvicultural
prescriptions to consider the diverse structure and complex processes of natural forests should be developed to counterbalance the
decrease in tropical natural forests.

Growth and stem quality of oak trees established in cluster plantings respond differently to intra- and interspecific
neighbourhood competition. Saha, S., Kiihne, C., Bauhus, J. (University of Freiburg, Germany, somidh.saha@waldbau.uni-
freiburg.de; christian.kuehne @waldbau.uni-freiburg.de; juergen.bauhus@waldbau.uni-freiburg.de).

Oak cluster planting consisting of widely spaced groups and narrowly spaced nests has become an alternative to high density and
less diverse row planting. Space between the clusters is occupied by natural regeneration, however, and could hamper oak growth
and quality in clusters. We aimed to analyse the effects of interspecific and intraspecific competition on growth and quality of
oaks in clusters. We also analysed whether the spatial position of oaks within groups influenced their quality development. Field
inventory was carried out in seven sites in southern Germany. Mid- and late-successional trees had stronger competitive effects on
growth of target oaks in clusters than the conspecific oaks and pioneer trees. Effects of intraspecific competition were higher in
nests than