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Foreword

More than ten years have passed since we developed the first Mediterranean Forest
Research Agenda 2010-2020 . The MFRA acted as both a compass and catalyst, which
together with the work of the EFI Mediterranean Forest Facility (EFIMED) and its committed
network, resulted in important advances for a better equipped, coordinated, and structured
forest research community in the Mediterranean region. That was possible because the MFRA
was not only developed collectively but it was also implemented collectively. Let me just give
three examples of the MFRA implementation.

First, FORESTERRA "Enhancing FOrest RESearch in the MediTERRAnean", the only ERA-

NET forest initiative with a regional perspective. FORESTERRA was funded under the EU 7th

JUDPHZRUN 3URJUDPPH WR DGYDQFH VFLHQWL¢{F FRRSHUDWLRQ LQ OHGLWHUUDQHDQ DUHD FRXQWULHYV
(including EU and non-EU member states) and with countries from other Mediterranean

Climate Areas (MCA) in this case, Australia, South Africa, Chile and California. It not only

SURYLGHG IXQGV IRU WUDQVQDWLRQEDO SURMHFWYV EXW LW ZDV WKH ¢UVW WUDQVQDWLRQDO LQLWLDWLYH WR EULQJ
together policymakers from Ministries responsible for forest research to agree on a common

vision and common priorities regarding Mediterranean forests and forest science. Second, the

AGORA project, also funded under the 7th Framework programme, mobilised targeted funds

WR DGYDQFH IRUHVW UHVHDUFK FDSDFLWLHYV LQ ORURFFR DQG 7XQLVLD WKURXJK VFLHQWL¢F 3SWZLQQLQJ’
partnerships with forest research organisations in Spain, Italy, and Portugal. The project

resulted in a new generation of leading forest scientists in Tunisia and Morocco. Third, the

MEDfOR Masters Programme, an international MSc funded by the Erasmus+ Programme of

the European Union which has been running since 2012 to provide higher education on forests

and their sustainable management for a more prosperous Mediterranean region. The Master is

a collaborative initiative between seven universities from four Mediterranean countries, which

demonstrates the importance of transnational collaboration.

However, despite the achievements made so far through the implementation of the past MFRA,

WKH WKUHDWY DQG FKDOOHQJHYVY DfHFWLQJ OHGLWHUUDQHDQ IRUHVWY KDYH QRW GLPLQLVKHG EXW RQO\
increased. Fortunately, advances in forest science such as the ones referred to throughout this

document make all of us aware of the scale of the problem but also of the possible solutions.

, KRSH WKDW WKH 0)5% ZLOO LQVSLUH DW VFLHQWL¢(F SROLF\ DQG SUDFWLFH OHYHO WKH ULJKW OHYHO

of attention, funding, and action to ensure the resilience of Mediterranean forests to global

FKDQJH DV ZHOO DV WKH VXVWDLQDELOLW\ RI IRUHVWU\ DFWLYLWLHYVY IRU WKH EHQH¢{W RI SHRSOH DQG QDWXUH
Since climate projections show that Mediterranean-like conditions will expand to large parts

of adjacent areas, the MFRA 2030 can also be of great value for scientists and policymakers

beyond the Mediterranean region.

Marc Palahi
Director
European Forest Institute



1_ |ntr0duct|on 7KH SURFHVV UHVXOWHG LQ GH¢QLQJ IRXU SULRULW\ DUHI

7KH ¢MEuidiranean Forest Research Agenda 2010-2020 (MFRA 2020)  (Palahi et * Forest resilience in a context of global change related forest disturbances

al., 2009) was written over a decade ago now. Since then, accelerating climate, ecological,
socioeconomic and political changes have been transforming the complex socio-ecological
systems of the Mediterranean. In this context, pressing environmental challenges (e.g., forest

¢UHV GURXJKWYV H[WUHPH ZHDWKHU HYHQWYVY GHPDQG XUJHQW DWWH rVC%FSﬁ/B\QBﬂQ%PEQHVDBGDGU&Y)W‘JQ&%UODGH R¥V DQG VIQHUJI
political agendas.

« Conservation and management of biodiversity and forest genetic resources

e Social and business innovations and policy instruments supporting the Mediterranean

The need for action to strengthen the resilience of Mediterranean forest ecosystems was .
forest-based bioeconomy.

also highlighted during the COVID-19 pandemic. The pandemic underlined the increasing
importance of peri-urban and urban forests for recreational activities and for coping with mental
VWUHVV )XUWKHUPRUH WKH 5XVVLD 8NUDLQH FRQALFW DQG RWKHU JW%GEXE) Qt tﬁ‘ﬂr%@aﬂ%eﬁ 39\3'&359_“ r\?ﬁ%‘:ﬁq_r r?ﬁ\g'oﬁfése%”ttg;ﬂrthgtaﬁgggl
XQFHUWDLQWLHY KDYH GUDPDWLFDOO\ FKDQJHG WKH FRPPHUFLDO ARZV %I UUgQgHDQ |Rup£|v3vv11 UHYV
7KH\ KDYH SDUWLFXODUO\ DfHFWHG GHPDQG DQG PDUNHW SULFHV IRU f'l'-\§t

allenges. Furthermore, if Mediterranean-like

H
production, such as fuelwood and pellets, in several Mediterranean countries. r1ses, new soua emands and demographlc
cond|t|ons expand to large parts of adjacent areas, as predicted by climate scientists, the

MFRA 2030 will become relevant for an even wider community of stakeholders.

In the last ten years, new high-level forest-related strategies have been approved, aiming to
SRVLWLYHO\ LQAXHQFH W Keflall 202X Atth&dlobRl l&vel We\Bustaithble
Development Goal number 15 of the 2030 Agenda for Sustainable Development of the
8QLWHG 1DWLRQV DGRSWHG LQ DLPV WR 3 SURWHFW UHVWRUH DQG SURPRWH VXVWDLQDEOH XVH RI
WHUUHVWULDO HFRV\VWHPYV VXVWDLQDEO\ PDQDJH IRUHVWY FRPEDW GHVHUWL¢;FDWLRQ DQG KDOW DQG
UHYHUVH ODQG GHJUDGDWLRQ DQG KDOW ELRGLYHUVLW\ ORVV™ $W (XURSHDQ OHYHO ERWK WKH QHZ (8
Strategy for Biodiversity (EC, 2021a), and the new EU Forest Strategy for 2030 (EC, 2021b)

support the implementation of the European Green Deal (EC, 2019), and call for ambitious

goals including increasing protected areas up to 30% of the total land area, and planting 3

billion trees, amongst other interventions to restore degraded ecosystem services by 2030.

Since the MFRA 2020, there have been important advances in understanding the ecological,
economic and social aspects of Mediterranean forests. At the same time, the system’s complexity
and emerging challenges also highlight new questions, possible future developments, and
critical gaps in our understanding of the resilience, biodiversity, functioning, and dynamics
of forests.

The Mediterranean Forest Research Agenda 2030 (MFRA 2030) constitutes a timely review

of the past decade's achievements against the previous research priorities and at the same

time looks to where attention should focus for the next ten years. Some thematic areas from

WKH 0)5% KDYH PDGH VLJQL{FDQW SURJUHVYV WKDQNV WR WKH 0)5%$ VSRWOLJKWYV ZKLOH RWKHUV
warrant continued attention and were included in the MFRA 2030 considering the magnitude

of work that still needs to be done.

In preparing for the MFRA 2030 we collected information on the most important research

DFKLHYHPHQWYV VLIJQL{;FDQW EUHDNWKURXJKY DQG LQQRYDWLRQV RI WKH SDVW GHFDGH )RU WKLV H[HUFLVH
we engaged the network of the European Forest Institute’s Mediterranean Facility (EFIMED),

DQRG WKH EURDGHU OHGLWHUUDQHDQ IRUHVWU\ FRPPXQLW\ 7KH PDLQ ¢QGLQJV RI WKLY FRQVXOWDWLRQ
are summarised in the MFRA 2020 Survey Report , along with highlighted projects and

publications that emerged from the past ten years of Mediterranean forest research.

Photo: Adobe Stock



2. A complex outlook for Mediterranean forests

Over recent decades a gradual abandonment of farmland has resulted in spontaneous forest
regrowth in particular in Mediterranean Europe (Valladares et al., 2014). Between 2010 and
2015, forests in the Mediterranean increased their cover by 2% and occupied 10% of the
total area of Mediterranean countries. However, this proportion varies largely between the
GLTtHUHQW FRXQWULHYV

On the other hand, in southern Mediterranean countries, very high pressure on forested areas
is coupled with human demographic increase, the expansion of crops and higher livestock
pressure, as well as an overexploitation of water resources (Pefiuelas and Sardans, 2021).
Today there is an increased urgency to strengthen forest resilience and adaptive capacity of
forests in relation to environmental and socio-economic uncertainties. Many current concerns
about forests are indisputably interconnected. For example, a regional water-biodiversity-

¢UH QH[XV VHHPV WR EH WDNLQJ VKDSH %LRGLYHUVLW\ LV D NH\ DV\Q%Wm&%ép%{%MIX}I&QV}N%Qt ghlol e$Serlrb

ecosystem services provided by Mediterranean forests, but is under pressure by changing

IRUHVW K\GURORJLFDO IXQFWLRQV ZKLFK DUH DfHFWHG E\ ODQG XVH DQJH
ow

And in turn, these structures and functions are strongly interwoven with the negative impacts

S
RI ZLOG¢UHYV 7KH ODWWHU ULVN HPSKDVLVHV WKDW IRUHVWYV QHHGlﬁ_H/Fi_' i EW LR UHF%PH

and in some cases, humans also need protection from the negative externalities that forests
FDQ LQALFW XSRQ WKHP

One more layer of complexity can be added, which is the social, multifunctional aspect

RI OHGLWHUUDQHDQ IRUHVWY 7KH WUDGLWLRQDO SHUFH
VKLIWHG WR WKH PRGHUQ FRQFHSW RI 3IRUHVW IRU PXOWL:

biodiversity conservation, recreation, bioenergy production, and climate change mitigation.
This latter concept, mainly reinforced by the mass media, is a fast-moving target compared
to the implementation of strategic actions applied by administrations to embrace those needs.

Mass media play a major role in how society perceives and reacts to the full range of problems
facing forests (social, environmental, and economic), as well as their underlying causes and
shaping the collective imagination for solving them (Fabra-Crespo et al., 2015). Although these
perceptions arise from complex interactions among socio-economic, institutional, political,
and technical system components, they need time to surface and be more widely adopted by
society. Associated elements are often analysed by researchers and understood by decision-
or policymakers separately within disciplinary silos, which neglect interactions and feedback
that can otherwise lead to more ra d res onses Wunder et al., 2021). Understanding and
Rt(?fWestry research and management

is essentlal for identifying high-im ctlnterv t| oints and better informed policymakin
HTeing OB me BN policymaxing.

WH KD

a
D
In the following sec tlons we prowdieéa common visign for the future of Mediterranean forest

‘H ADJ WKH HPHUJHQFH Rl VR FDOOHG HZLFNHGY SUREOHPV UHAHFWLQJ WKH FRPSOH[ G\QDPLFV RI

uncertainty. Wicked problems do not have single, straightforward solutions; rather, they must
be addressed through holistic, coordinated, and sustained actions. In relation to forests, these
problems are typically driven by global crises, such as extreme climatic events, biodiversity
loss, or pests and disease outbreaks, or their combinations.

Such problems are normally combined with:

Societal processes, Persistence of Limited governance
such as population an economic capacities of

growth, migration,
changing consumption
patterns, or
urbanisation and rural
land abandonment.

Source: EFIMED / In-house production

development model
still dominated by
natural resource
overexploitation, water
pollution and use of
non-renewable energy
resources.

institutions and public
administrations, as
well as fragmented
and /or overlapping,

uncoordinated policies
and competences.

Photo: Adobe Stock
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3. Priority themes . H\UHVHDIUAKVWLBOQWL:,HG

,Q UHVSRQVH WR WKH DERYH GHVFULEHG FKDOOHQJHY DQG QHHGV Z
areas of research: How is climate change transforming forest structures, especially regarding changes

.. ) in precipitation and increases in temperature and aridity?
Theme 1: Forest resilience in a context of global change
related forest disturbances

What are the key elements of plant-soil interactions in relation to nutrient and

The Mediterranean Basin is considered a primary hotspot for climate change, in terms of carbon cycling under increasing aridity and leaching of nutrients?

the region’s changing temperature, and mean precipitation, and their interannual variability
(MedECC 2020). For Mediterranean forests, a key implication is increasing aridity, as
manifested by a large decrease in mean precipitation and an increase in its variability How have tree morphology, physiology, growth, reproduction, and mortality

throughout the dry season; water is the primary limiting factor for the provision of forest Mmi}b6%ZiZ <61 6m yii% €%eé i%fiz yE f € T<i>faT%li & b
ecosystems services (Ruiz et al., 2020).

The combination of climate change, anthropogenic disturbances including overexploitation of
IRUHVW UHVRXUFHV KXPDQ LQGXFHG ¢UHV DQG GHIRUHVWDWLRQ DQ
ZLOO FRQWLQXH WR DftHFW OHGLWHUUDQHDQ IRUHVW YHJHWDWLRAQ

What is the role of Mediterranean forests in the creation of rainfall?

The paper by Pefiuelas and Sardans (2021) highlighted that increasing drought conditions, What integrated approaches to conservation and management can improve the
RYHU H[SORLWDWLRQ SHVW H[SDQVLRQ ¢(UH VSHFLHV LQYDVLRQV resilience of forests including those involving microbes, fungi, lichens, and animals

are combining to drive forest regression and dieback in several areas of the Mediterranean CAT< Tmi }i%)}E<E%| <6 <aj & bTf<} 6E Zm6 ia<l émjl T%Z 6
Basin. Moreover, disturbance by livestock and over-exploitation in some Mediterranean
DUHDV KDYH VLIQL,FDQWO\ LQFUHDVHG WKXV H[DFHUEDWLQJ WKH Q
precipitation (Doblas-Miranda et al., 2017; Riedel et al., 2013). Additionally, in a paradoxical How do disturbances create or accelerate changes in forest ecosystems?
contradiction, rapidly decreasing livestock pressure in much of the northern Mediterranean What are the consequent effects on the economic and social functions of such shifts
EDVLQ LV OHDGLQJ WR HVWDEOLVKPHQW RI GHQVH SLRQHHU IRUHV on species? How to build back better adapted ecosystems?

massive loss of species that require higher light levels as found under traditional grazing
regime (Rolo et al., 2019).

What management approaches help develop forest resilience without compromising
Better understanding the need for adaptation of Mediterranean trees and forests in the context their economic, social and biodiversity-related ecosystem services (e.g., approaches
Rl JOREDO HQYLU RQPHQWDO FKDQJ H DQG WKH PRG I—C FDWLRQ Rl GLV such as reforestation, afforestation, and livestock management)?
VXVWDLQDEOH PDQDJHPHQW RI WKH OHGLWHUUDQHDQ IRUHVW ODQGH¥

RQ GHYHORSLQJ DSSURSULDWH PDQDJHPHQW SUDFWLFHY DQG SROL

FKRLFH IRU IXWXUH JHQHUDWLRQV How might comprehensive land abandonment impact and promote key future
changes for both ecosystems and local communities?

Sites with observational/experimental data used in the paper by Pefiuelas and Sardans. Source: Pefiuelas, J.; Sardans, J. Global Change
and Forest Disturbances in the Mediterranean Basin: Breakthroughs, KnowledgeGaps, and Recommendations. Forests 2021, 12, 603;

https://doi.org/10.3390/f12050603



Suggested research approaches: Opportunities Challenges

géla><jfa «mTe%ewl 672 i} In-situ case studies to
simulation exercises, virtual forest measure forest tree/shrub
development, fuel management etc.) to resilience under various
assess the effects of disturbances on drought conditions at
forest structure. various elevation zones.

The fossil energy crisis encourages
the use of alternative energy

sources, such as thinning residues,
contributing at the same time to

miZ fé%l Aé Zémj mé} }s

Developing management

strategies that avoid landscape
homogenisation and excessive
yée T}} y E | Tff T<ep%s

Slow evolution and update of

<aj mjl T<6mE EmT A6 é %
different countries to be able to

manage private and public forests

E6 6AE%I %iA mif6 [ T<&

Managing Mediterranean

forests for increased carbon
sequestration and greenhouse

gas emissions offsetting is

6% fmiT}é%Il E %iiZiZs

Explore case impacts of disturbances Gleaning best practices

on soil fertility, as well as from new community-
socioeconomic effects on forest goods yTYiZ émij T%TIj i
and services, and the post-disturbance approaches.

costs of restoring infrastructure.

Contrast with costs of risk-mitigation

measures and their effectiveness.

Recommendations

Modelling to project future forest Experiments to investigate

conditions under various climate the optimum intensity of

change scenarios. livestock grazing in various
Mediterranean forest
ecosystems.

biT< mj f6%<m6 {Z é%i}<6f T%TIlj %<« T} T <66 E6mM &% <

T%Z é<élT<é%l Aé Zémj mé} }s

Implement hierarchical landscape planning at multiple scales by assessing the
larger-scale drivers and effects of various disturbances and ecosystem services,

Aaé i b T%E%I E6m &E%6m>}fT j Tf<€6% } fa T} & bmé6}ziZ }
T%Z T%Z T%TIlj j%c<s

Using experience and modelling Knowledge sharing

<6 bmiZéfc<lbifééf E6mi}«< and capacity building
conditions for rehabilitation with through training, coaching
existing or new best-adapted genetic and skills transfer
materials that provide the necessary among Mediterranean
ecosystem services (habitat, timber/ institutions.

fuel provision etc.).

Hnd synergies with biodiversity conservation and new circular bioeconomy

Tfcé%écei} Aaj% Zi%i 6bé%l T%TIj %< }«mT«<jléj}s




Theme 2: Conservation and management of biodiversity and H\UHVHDIUAEKVWLBBOIYWL,HG
forest genetic resources

What is the potential of Mediterranean tree species to establish at northern

Numerous Mediterranean forest tree species are resilient to extreme and chronic droughts
(Helman et al., 2017). They are known to hold a high genetic diversity (see Fady 2005 for
conifer species) that is increasingly recognised as a strategic pillar for biodiversity conservation
and sustainable forest management.

latitudes?

q6A Eéféi%« &} <aj %T« mT Zé}bim}T Tyé é<E 6E jjZéc|

6b<é T f6%Z8<6%} & Aé<a T E6f } 6% <aj <6<T Zé}bim}

To track their ecological niches under a changing climate, tree species are shifting their range : : : ;
tree species and their associated community.

northwards (Morin et al., 2008) and to higher altitudes (Lucier et al., 2009). Those that cannot

DGDSW VX"FLHQWO\ IDVW ZLOO GHFUHDVH LQ DEXQGDQFH RU EHFRPH
range (Fady et al., 2016; Aurelle et al., 2022). Management actions, such as maintenance
of genetic diversity and assisted species migration are recommended (IPCC, 2014).

Will the disruption of key interactions between species lead to disruption of the
entire interaction web and hinder whole-community adaptation and migration?

+RZHYHU VRPH LPSRUWDQW IHDWXUHV LQAXHQFLQJ WUHH PLJUDWLR
are not well understood. For example, the total dispersal kernel (TDK) describes the combined

LQ A.X HQFH RI D.O O G .L VSHUV D O. E L RW L FDQG DE L. R.W LF YHFWRUV DIHF How should landscape-level management strategies (e.g., biodiversity corridors) be
establishment of a seedling. Their understanding is critically important for predicting plant designed and implemented for lasting positive impacts on biodiversity at habitat,
responses to a changing biotic or abiotic environment and thus for tree migration (for review species and genetic levels?

see Rogers et al., 2019).

Forest biodiversity encompasses the multitude of plants, animals, fungi and microorganisms
that inhabit forest areas and their associated genetic diversity. The whole community migration,
including soil biodiversity, is essential for a successful establishment and should be taken
into consideration (Vitali et al., 2022).

What forest resource management approaches can be used to maintain and improve
forest biodiversity and its resilience?

The paper by Fady et al., (2022) highlights the need for integrating currently compartmentalised How can data and knowledge on forest biodiversity best be catalogued, archived and
forest genetic research. First, this means bridging a persistent geographical gap between shared for effective habitat management?

JHQHWLF UHVHDUFK FDUULHG RXW LQ GLfHUHQW OHGLWHUUDQHDGQ
LV WR EHWWHU OLQN WKUHH GRPLQDQW WRSLFDO FOXVWHUV 3*H
SHQYLURQPHQWDO FRQGLWLRQV JURZWK DQG VWUHVV UHVSRQVH DB

What legal and policy limitations exist or need developing for effectively
implementing and managing protected area networks (including genetic
conservation units) across the Mediterranean region?

q6A 726 b6}c>émij f6 %E<E ZEWT &€f} €%é {%fj TZTbcéY%|
Aécaé% ZEEEimj%«< E6mij}c< <Ebj}l T%Z %Zim ZEEEimi%«

intensities?

Countries investigated for their scientifc production in the feld of forest genetics during the period 1991-2020. Source: Fady, B., Esposito,
E., Abulaila, K. et al. Forest Genetics Research in the Mediterranean Basin: Bibliometric Analysis, Knowledge Gaps, and Perspectives.
Curr Forestry Rep 8, 277-298 (2022). https://doi.org/10.1007/s40725-022-00169-8



Suggested research approaches: Opportunities Challenges

Build niche-modelling techniques Apply population genomics to o _ _ o o _

functional traits and their interactions in reference tools such as population forest policy instruments and
distribution mode to forecast forests and in restored forests genomics and meta-omics can conservation efforts is not well
changes to species distributions (Breed et al., 2019). Meta-omics improve seed sourcing as well as €%<ilmT«iZs
under future climate scenarios will elucidate any biological the assessmer'l.t and monitoring of _ o
and predict abrupt shifts of interactions before, during and mi}<6mT<€6% 6 <f6 j}s The Mediterranean region is not
dominant tree species at different after restoration activities. N _ an integrated political arena and
spatial scales during the next This helps more responsive The politic al context of ecological a T% & bTf« &} aéla <ajmis
decades. and relevant planning for transition is favourable to
resilient restoration activities biodiversity conservation and

in the face of rapidly changing } }<Té%Ty i T%TIi %< «
environments. F m6biT% emji% 7T s

Transfer of best practices, Implement long-term )
ecosystem indicators, and ecosystem monitoring and Recommendations
effectiveness of conservation experiments in protected areas
efforts, particularly for as living laboratories for forest
conservation projects aimed at sustainable development.
safeguarding genetic diversity

and adaptive potential.

Functional trait, distribution and dispersal data often exist for Mediterranean
<miji} 6% E E6m <ajém }bjfééf F m6bijT% 6fT<6%}s FEfi%Z
8%f Zi <caj Aa6 j jiZé<immT%iT% milé6%s

Identify cl ear ecosystem indicators to measure conservation effectiveness,
T%Z TZ6b<é6% 6E <aijli 6%Z&éfT«<6m} Tfmé6}} éij 2} <6 T @A E6
measures of effectiveness, and quantitative meta-analyses to identify best

Intensify observational, Gather a solid dataset <
T%TIli %< bmTf<&fi}s

experimental and modelling (based on real data) affecting
research on tree species and Mediterranean forests to be
within species mixtures, aiming used in machine learning and
at increased system productivity, similar statistical tools to
stability and multifunctionality predict future scenarios.
through trait-based mechanisms of

complementarity and facilitation.

Identify and ana lyse the political and socio-economic settings that favour
YEBZEY%im}BE f6%}im¥%T<é66%| 6%f Z&é%Il {%ij<éf Zé%imlé<E

Develop and manage open-access Knowledge sharing and
databases and platforms for capacity building through
data and knowledge exchange in training, coaching and skills

caj éj Z 6E E6mMj}< 1i%< transfer among Mediterranean
biodiversity across the entire institutions.
Mediterranean region.




Theme 3: )RUHVW PDQDJHPHQW DGGUHVVLQJ WUDGH RIY\IQ& HDIUWEKYWLBOQYWL:HG
synergies between multiple ecosystem services

ODQDJLQJ GLYHUVH HFRV\WWHP VHUYLFHV LPSOLHV ERWK V\QHUJL Whatrisksgnd opportunities will Iarge—scalg Me(_jiterranean landscape

attempts to maximise just one or two services may lead to unanticipated losses in the provision tranSfoamat'E”S gresent, £Inid) [ewsy EEIT ALHLMENonEl TorEs! METEREmEnt SREE i
of other services (Rodriguez et al., 2006). Indeed, approaches that prioritise timber production respond to them:

are still dominant in much of Mediterranean forest management, despite the growing societal
demand for multiple other services.

What new multifunctional forest management approaches are required to support

0 multiple ecosystem services as an alternative to narrower approaches commonly
DVHG RQ WKHLU OLWHUDWXUH VXUYH\ IRU WKH ODVW GHFDGH 1RFH used for wood production?

UHVHDUFK LQWHUHVW LQ OHGLWHUUDQHDQ IRUHVW PXOWLIXQFWLRQI
IRUHVWY WR SURYLGH DOO WKHVH EHQH¢{WV LV LQFUHDVLQJO\ EHLQ CD OO THC POV IIE DU QWD o D0
VRFLDO FKDQJHV  LELG

How can previously understudied ecosystem services, such as cultural and

AEZm6 61&6fT E6mMijl< E %f<86%} yi}cyj 6Zi%<E€&;Zl i T%

Among other ecosystem services, the hydrological services provided by forests are being
broadly recognised as important (Birot et al., 2011; Muys et al., 2014). However, they remain
poorly understood at more complex scales. The consequence is that green water-related

services provided by forests (services related to the forest's capacity to evaporate water, Which Decision-Support System (DSS) will be most relevant to multifunctional forest
like erosion control and rainfall creation) continue to be undervalued in comparison to blue management in the Mediterranean? And how can we best integrate various aspects
water-related services (water recharge in rivers and aquifers) (cf. Ellison et al., 2017; Muys of the climate-change issues (mitigation and adaptation) in its design?

et al., 2021).

On the other hand, cultural and health services are lagging even further behind, though How can current advances in the availability of accurate, high-resolution spatial
increasing attention is given to non-wood forest products — a traditional productive activity data help in estimating more precisely the provision of multiple ecosystem

across the Mediterranean — such as cork, pine nuts, or fungi (Wolfslehner et al., 2019). Many services?
Mediterranean landscapes have been shaped by human-environment interactions over
centuries (Gauquelin, 2018). Yet, climate-change-induced disturbances such as increasing

DULGLW\ DQG RFFXUUHQFH RI PHIJD;UHV RU DQWKURSRJHQLF DOW How can land abandonment both positively and negatively impact biodiversity,
ecosystems and local communities and the services that forests provide?

density such as overgrazing or land abandonment, are key drivers of change in the bundles
of products and services that Mediterranean forests provide (Nocentini et al., 2022).

Mediterranean forests as part of a landscape mosaic of uses should be maintained not only
for their cultural and historical importance, but also because they can contribute to keeping
options open for adaptation to global change. 7

What approach of vegetation management can help spare human-related activities
T%Z a T% €%} é% fT}i 6E Aé Zémij}t

%YRWK UHVHDUFK DQG SROLF\PDNHUV VKRXOG FRQWULEXWH WR ¢ QCLO. T\ XA AV DL 0D ECH VRO W R CON LR
maintaining economically and environmentally viable livelihoods in these precious q6A &lac yé6if6%6 E>mj T<iZ b6 &f&} T%Z }«mT<jlé&i} &9
environments (Noccentini et al., 2022). One of four policy pathways for future EU forest 8 implementation of multifunctional forest-management planning processes?

policy to support ecosystem services provision (Winkel et al, 2022), an EU-wide payments

IRU HFRV\VWHP VHUYLFHV 3(6 V\VWHP KROGV VLJQL,{FDQW SRWHQW
forest ecosystem services (FES). However, some FES, such as watershed protection, are

more locally rooted — and may thus also be better addressed through locally or nationally

conceived incentive systems.



Suggested research approaches:

Design innovative multi-objective
forest management models for
researchers and practitioners

to help customise design and
implementation of appropriate
management prescriptions.

Develop versatile DSS to i)

address risks and uncertainties;

ii) help achieve multi-faceted
forest-management goals; and

i) analyse synergies and trade-

offs between various ecosystem
services, focusing on the water-
Emi>yé6Zé%im}é<E %iE }

Develop and implement
management alternatives and
multi-stakeholder engagement
strategies (market, state,
community) that will ensure
sustainable production of multiple
ecosystem services under climate
change constraints.

Knowledge sharing and
capacity building through
training, coaching and skills
transfer among Mediterranean
institutions.

Adopt an overall approach

of vegetation / fuel load
management at the
landscape level beyond forest
boundaries.

Deploy DSS to develop
management approaches that
accommodate bioeconomic
policies and strategies.

Explore to what extent do

the public understand the
importance of multiple
ecosystem services and

value them and how do these
perceptions have impacts

on public expectations and
preferences among several
forest landscape management
approaches.

Opportunities Challenges

Managing forest ecosystems

of highly urbanised societies with for multiple ecosystem services

nature for recreation, health and *E %f<86%} TWZ yi%ié<le €%
Ai yié%nls the long term requires a

«cmT%}Zé}féb é%TmE Tbhpme6T

Increasing need for interactions

The increasing integration of
economic tools and approaches
€%<«<6 %T< mj f6%}im¥LTg

Absence of standardised
iEEGHMeésmmT%T% E6mij}<}je %%

Recommendations

Sustainable solutions for maintaining economically and environmentally viable

livelihoods in traditional Mediterranean forest landscapes should respect cultural

and historical importance, contribute to biodiversity conservation, and offer

TZTb<é¥%i b6<j%<8T E6mM E « mj f & T¢<j TZ 6<cajm | 6yT| faT

Further research should pay greater attention to Southern and Eastern
Mediterranean countries, where the multiple pathways of land abandonment are
i imlé%Is

Mediterranean forest inventories should be expanded beyond forest production-
related indicators and be standardised to establish a spatial database, providing
<caj %ifi}}TME ZT<T E6m <BE %f<66%T E6mMi}lo> T%TIifi%«< |




Theme 4: Social and business innovations and policy
instruments supporting the Mediterranean forest-based
bioeconomy

The Mediterranean forest bioeconomy captured by the market represents only part of the
EHQH¢{¢WV SURYLGHG E\ IRUHVWYVY RYHU
comes from non-wood forest products and ecosystem services (Merlo and Croitoru, 2005).

<HW PRVW RI WKLV YDOXH UHPDLQV RXWVLGH WUDGLWLRQDO PDU
RZQHUV DQG PDQDJHUV ZKRVH ODQG XVH GHFLVLRQV DftHFW WKHL
et al., 2018).

%H\RQG VSHFL¢{¢F PDUNHWY H J FRUN SRSODU RU UHVLQ RU QLFK
bioproducts), Mediterranean forest industries have so far displayed limited technological

advancement, are based on imported wood resources, and deal with fragmented and de-

structured value chains (Nilsson 2007). Additional challenges arise from peculiar characteristics

of Mediterranean forests: i) the high cost of forestry activities, due to their rough mountainous

topography, their remoteness and low accessibility; and ii) the changing attitudes, needs and

capacities of forest owners.

3D\PHQWYV IRU HFRV\VWHP VHUYLFHV 3(6 RfHU LQWHUHVWLQJ RSSI

conservation and good management, by complementing the limited revenues from marketable
SURGXFWV ZLWK UHZDUGV IURP VIQHUJHWLF HFRV\VWHP VHUYLFHYV
watershed protection).

Social innovation in forestry includes new ways of actors’ interactions, values and governance
arrangements. By engaging citizens in tackling societal challenges, social innovation initiatives
contribute to any of: i) strengthening the wellbeing of rural communities; ii) meeting social
demands (e.g. on ecosystem services); lii) catalysing and gearing value-chain actors towards
more dynamic markets; and iv) making the forestry sector more inclusive. Such social
engagement helps gearing the socio-ecological-economic components of the system to
achieve more resilient territories.

The paper by Secco et al. IRUWKFRPLQJ KLJKOLJKWV WKDW PRVW OHGL
publications focus on technological innovations, while social innovations are incipiently

emerging, and organisational and institutional innovations are almost disregarded. Yet, the

increased recent importance of social innovation research, with European research and

innovation funding programmes promotes the role of human and social capital and societal

engagement.

RI WKH WRWDO HFRQRPLF

. H\UHVHDIVAKVWLEBRQWL ¢ HG

What are the barriers for innovation adoption and social, technical or institutional/

business entrepreneurship in Mediterranean forests and how to overcome them?

What types of innovation and what innovation systems would help support more
resilient forests and forest-related communities in the Mediterranean region?

What opportunities do Mediterranean forests offer for innovative substitutions
of Greenhouse gas emissions-rich materials and processes? Which innovative
mechanisms would allow for internalising currently non-marketised ecosystem
services?

What does it take for more PES initiatives to emerge, thrive, and deliver high-level
impacts?

How can scientists, policymakers and other stakeholders better translate real-time

needs and challenges into effective innovation processes?

What communication and knowledge transfer approaches between scientists,
policymakers, and practitioners might serve/improve the development pathways of
innovation in Mediterranean forestry?

q6A fT% <aj b TEE%I éj Z yi i%i iZ }6 <aT< }6f&T | €%}«
innovations, backed up by social science research, receive the same levels of support
as natural/physical sciences and technology?




Suggested research approaches:

Adopt transformative
transdisciplinary research
approaches and tools that
reciprocally engage scientists and
other stakeholders.

Combine quantitative and
gualitative approaches and

tools, and triangulate data to
monitor and evaluate innovation
and policy effectiveness, and
design and use appropriate
visualisations (see “research
weaving” - Nakagawa et al., 2019)
to communicate results.

Case-comparative analysis of pilot
PES initiatives and their outcomes,
as of failed efforts to establish PES
at different scales.

Knowledge sharing and capacity
building through training,

coaching and skills transfer among
Mediterranean institutions.

Design, test and apply systems
thinking/system dynamics
frameworks to analyse complex
socio-ecological-institutional
systems for the development

of a Mediterranean forest
bioeconomy and required
innovations.

Exploit forest-science
knowledge through co-creation
processes to bolster social
innovation processes, for
example by adopting creative
methods and appreciative
inquiry techniques,
emphasising solutions, and
stimulating citizen proactivity
by empowering actors.

Focus on needs-driven
research rather than
interest-driven topics when
developing the research
agenda.

Opportunities

An increasing interest in the topic
due to rising global demand to
provide sustainable alternatives

for technologies and products,

as well as adjustments to

the consumption and waste
1i%imT<€6% bT<«im%}s

Examples of success stories where
social and business innovations

in the domain of forest-based
bioeconomy turned into viable

66 mélaewl y }é%illils

Recommendations

Challenges

Knowledge transfer to

b6 fE T im} T%Z bmTffé<«é6
fmé«éfT E6m «mT%lE6H €%l
research into an innovation

actions that are supported,

Tffib<iZl T%Z }iZ yE Tf<6m)

Funding for innovation focuses on
<ifa%n6 61E [Twe%l <ajfi &}
of stable and long-term funds,

resources and institutional efforts

for transdisciplinary research,

and innovative social-political-
16%im%BT%fj Tf<€6%}s

The novelty and innovation of research and development in the Mediterranean

can be enhanced by i) using a multidisciplinary approach, from natural to

16fET }féi%filx 86« }E%I a6 8}<&f 16%im%T%fi EmT jfA6m }
investors, businesses and entrepreneurs to participate; and iv) integrating

%Tmé6 } <Ebj} 6E %6A jZIj THZ €% %6%T<€6% *<jfa%6 BlefT

T%Z €%}céc <B6%T s

bm IT T%Z }T >}fT i 6%%6%T<86%)} %iiZ } bbémces pajlfj Tmij
ETf<6m} 6<cajm <aT% Tmlj é%T%fET fThé<T T%Z é%Z fcméT
6mi Tbbm6bmeéT«<j <6 jiZé<immT%iT% bijf é€Tmécéi}s pajli E-
fTOE&T X 668e «m }< <6ATMZ} 6%}<E¢c <B6%}x &8+ }&cj>}bjjeef

T%Z bmTf<éfijs

Zilé1%iZl € b j i%<iZ TZ 6%é<6miZ YE 6fT %i<A6m }k &%
T%Z Ye 6%<imZibi%Zi%féi} yicAii% E6mil< T%Z 6<aim YE}<;
Zi%i 6b %<l aiT <al jZ fT<é6%| é%T%fil E66Z }if mé<Efs

-mé<«iméT E6m j%T T<é%Il }féi%c<é}<lymiliTmfaim} bimEpm T
T%Z }féi%fi>}<T ja6 Zim>b6 6fE jEE6mM<} %iiZ <6 yj Ajéefaciz
Jféi%<eéf by éfT<66%} <6 %f6 mTIlji %6A jZli «amT%}Efm En



4. Implementation

Developed with input from academia, industry, governmental and non-governmental

Coordination and networking

Box I.

MFRA implementation requires extensive _
HEFRUWV LQ QHWZRUNLQ M@h@rmaaaemke_hcydBWLQJ

HIRUW E\ WKH UHVHDURH

FROODERUDWRUV 0)5% LV D FDOO WR WKH UHVHDUFK FRPPXQLWwresgarh and will requing & 0eordingigd | Ur%%fgt’%% Sters T,
te

knowledge gaps and to ensure that forest policymakers and practitioners are guided by

E T I
related stakeholders (see Box I). e f im}

science in their decision-making. universities, regional Z ifé}é6%> T mfl fév
research groups, society organisations,

7KH 0)5% DUWLFXODWHY WKH UHVHDUFK QHHGV IRU HtHFWLYH 0H G L WBIMEDPEYS ®riyolakeleingagrdngtiaoD H.ma@twna”esearch and grassroots

IRU WKH QH[W HLJKW \HDUV +RZHYHU VRPH XUJHQW SULRULWLHV VRRREX0OGTRHWSHR QW 8 HI R U GLUM b4 Ea@NaP Q UHMrljh&éétFoﬁs(forest

action. These research priorities require adequate and consistent funding, political support, body, providing networking opportunities, nongovernmental owners, cooperatives,

public administration capacity, public-private entrepreneurial interaction and well-framed building solid consortia and helping in organisations, youth groups,

research concepts. developing funding proposals. industries, local volunteers in action
municipalities and when there is a forest-

This nexus of conditions is particularly important because of political disparities across the The Mediterranean forest community <(immeé<«<6meT %m§<Ei}E | imlj% f§E-s

Mediterranean and of its fragmented context of land ownership, stakeholders, communities
and ecosystems.

Mediterranean forest research progress will also depend on the individual and collective
research potential of all Mediterranean countries. It will also depend on overcoming unequal

UHVRXUFH GLVWULEXWLRQ DQG LQIUDVWUXFWXUHYVY 6SHFL¢{¢FDOO\

forest-related innovation and policy research should build on long-term research partnerships
and networking that apply participatory research and develop junior research capacity.

Similarly as for MFRA 2020, the implementation of MFRA 2030 will continue to build a
Mediterranean forestry knowledge triangle of research, education and innovation, based
on its geographic triangle with vertices in Mediterranean Europe, Eastern and Southern
Mediterranean regions.

Source: EFIMED / In-house production

meets regularly during the biennial
editions of EFI Mediterranean Network
Forum, launched in 2022 to mark the launch of this agenda, and Mediterranean Forest Week.
In parallel to those events, a follow up committee with scientists and stakeholders whose
FRPSRVLWLRQ UHAHFW WKH GLYHUVLW\ RI SDUWQHUV ZLOO

0 H Ghe Wnplesremafadn Brd réRIe e/ WorRies@DheAGeHIR W dbBadnual basis.

Formal and informal education

For the implementation of the MFRA 2030, the support of the education system is crucial.
It will be vital to ensure that curricula in universities and training institutions are aligned
with the MFRA 2030 in tackling Mediterranean forest management issues and associated
challenges. Advocating for similar alignment on key messages in school curricula is essential
for a long-term societal shift in accepting forest management practices for Mediterranean
forest resilience. Collaborative work with policymakers, educationalists and civil society
organisations is fundamental in this regard.

0)5% HQFRXUDJHV WKH VXSSRUW RI WUDLQLQJ RSSRUWX
among participating countries providing capacity building and technical assistance and sharing
of good practices and expertise. EFIMED will work with collaborating institutions to organise
UHJXODU <RXQJ /HDGHUVKLS 3URJUDPPHY DQG RfHU JUDQW

Funding the MFRA 2030 implementation

The implementation of the MFRA 2030 must be underpinned by sustainable institutionalised
¢QDQFLDO VXSSRUW (),0(" ZLOO ZRUN ZLWK UHOHYDQW LQ
funding opportunities and reach out to donors to communicate MFRA priorities and generate
funding opportunities.



A few urgent Mediterranean forest challenges may be addressed by individual countries
alone. But most challenges can be addressed, and their negative consequences avoided
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