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Purpose

At the science-society boundary, farmers’ knowle(fg€) is emphasized today as a way of designing
more sustainable agricultural systems. Our objectwas to build a review of innovation processes
including FK from the viewpoint of knowledge managmt.

Design/methodology/approach
We performed a comprehensive and qualitative aisalgk 273 articles drawn from the Web of
Science.

Findings

We built four KM strategies on the basis of theeahives of these papers, the arguments used to
justify the study of FK and their position regamlithis knowledge: (1) Assessing FK to improve it;
(2) Documenting FK to capitalize or legitimize it development processes; (3) Using FK as a
resource for innovation; and (4) Facilitating theuwsng of sources of knowledge.

Research limitations/implications

We drew up research perspectives for each of tkeme of which were related to the KM community
and some of which extended the focus on politiagal or sociological aspects of knowledge
production.

Practical implications

Our four categories of KM strategies revealed th®pdrtance of legitimization processes of
practitioners’ knowledge at science-society bouledamhereas such processes are often neglected by
classical KM methodologies.

Social implications
Our work questions the category of "practitiondasbwledge”, stressing the need to go beyond the
dichotomy between scientific and empirical knowledg

Originality/value

Even if FK has been used since the 1970s to prommotee endogenous innovation processes as
opposed to classical science-driven innovation ggses, no review has yet been done of the use of
FK in the development of agricultural systems.
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1. INTRODUCTION AND THEORETICAL BACKGROUND

While knowledge production has longer been confiteedcience alone, the emergence of a
new contract between science and society (Nowetngl, 2001) has renewed knowledge
management and production stakes. These authocsiless more complex circulation of
knowledge at the boundary between science andtgdcederred to as "mode 2") in which
knowledge production is a participative processoimwng society from the problem
formulation to the assessment of the results’ gualVith the aim of enhancing participative
democracy, an increasing number of approaches tateeaccount the plurality of knowledge
of the different stakeholders concerned with, fearaple, knowledge of local stakeholders
(elected officials, users, associations, inhabstaatc.) concerned with challenges related to
territorial management (Girard, 2013). Others arthe knowledge production processes
must involve the stakeholders the most concernedhbyproblem being treated like, for
example, patients and their families in the managerof health problems (Bate and Roberts,
2002). Nevertheless, this mode 2 encompasses wsarimowledge production and
management processes. As a result, recognizingxibeence of this mode is not sufficient to
describe the many different ways in which varioosirses of knowledge, and especially

knowledge coming from stakeholders and/or practérs, are used to foster innovation.

In the field of Knowledge Management (KM), KM stgtes have been described by
emphasizing either the business processes, thereqdts or the knowledge creation
processes (Haggie and Kingston, 2003). With thitesta view, the most influential
classifications of KM combine knowledge accesdipiland knowledge transformation,
leading to categorize KM strategies as beiegher human or system oriente@Choi and
Lee, 2002), close to socialization or codificategpproaches (Hansat al, 1999). The roots
of these classifications can be found in seminak&on the nature of knowledge, either tacit
or explicit (Polanyi, 1966), which brought NonakadaTakeuchi (1995) to formalize four
conversion modes between types of knowledge suclsoasalization, externalization,
combination, and internalization. In this view, avation occurs as a result of the flow and
transformation of tacit and explicit knowledge, igty a great importance to practitioners’
knowledge. This knowledge, derived from action, ha&en theorized for a long time as
experiential knowledge (Kolb, 1984), i.e. knowledbat is closely linked to the mastering of
a practical activity (Tsoukas and Vladimirou, 2001) expresses the way in which
practitioners appropriate available informatiortheir environment in order to progressively
transform it into individual knowledge and professl routines (Tsoukas and Vladimirou,
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2001). This practitioners' knowledge has long beslned within firms as social capital or a
competitive advantage. It is thus seen as a resabat allows to deal with uncertainty in
knowledge-intensive firms (Ditillo, 2004) or to dgis an innovative type of marketing based
on customers’ experience (Schmidt, 1999). By logkihthe firm as a "knowledge processor"
(Cohendet and Llerena, 2005), it is, above althatfirm scale that KM strategies have been
studied. Various typologies of KM strategies haeerbproposed, some of them like Denford
and Chan (2011) trying to combine previous typaegio draw ideal knowledge strategy
profiles. Other works such as Kamagt al. (2002) propose a framework for selecting a
knowledge management strategy that is appropratieet organisational and cultural context
of an organisation, but all these proposals renaaithe firm level, thus questioning their
relevance outside the boundaries of a firm. Thev@rks which consider inter-organizational
relationships (such as Hedlund, 1994) remain intplidocused on a firm-centered model

with its providers and customers.

More recently, in the search for innovative modeisknowledge organization, research in
KM has been oriented towards distributed modelsnofvledge production, as can be seen by
the popularity of the theory of Communities of Riae (Wenger, 1998) or formalizations in
terms of “epistemic communities” (Cowah al, 2000), "knowledge networks" (Swa al,
1999) or “practice networks” (Agterbergt al, 2010). However, these new models of
knowledge circulation and production have been iypasiudied as intra-organizational
processes, even if they sometimes come from thdystf geographically dispersed
development organizations; as a result, they dorealy take account of the diversity of
existing KM practices and strategies in areas sschealth, the environment and agriculture,
where knowledge is produced, translated, discuasedshared through inter-organizational
processes at the boundary between science andtysodle thus hypothesize that such
situations are difficult to describe using only ttadification and personalization strategies of

Hanseret al.(1999) even if they are often considered as gesérategies.

Within an inductive process, the aim of this aics therefore to describe KM strategies
calling upon practitioners’ knowledge at the bouwydbetween science and society, in a
domain (agriculture). We chose this domain bec#useénnovation interface between science
and society is the heart of many crucial issueandgg knowledge production, with a high
degree of controversies arising from coexisting aadhtrasted innovation systems and
knowledge regimes (Barbier and Elzen, 2012). Moeeothe agricultural domain is largerly

under-investigated in KM. Our research strategy teasarry out an inductive and qualitative
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analysis and synthesis of scientific articles thabilize this knowledge in this particular area
of activity, thus drawing a picture of KM strategi@ the domain.

2. RESEARCH STRATEGY

2.1. Qualifying diversity in the management of pitaoners' knowledge in agriculture

In the area of agricultural development, innovatipmocesses have long been debated,
between the science-driven "Transfer of Technoldggnd the advocates of a more
"indigenous” development, emphasizing the innovatithat come from the practitioners
themselves. By placing readjustment and actionniegr processes at the core of
management, the current “agroecological transitioh’agricultural systems renewed the
importance given to local conditions and knowledgguired through practices in the field,
by the practitioners themselves (Girard, 2014).i&dtural research is therefore at the heart
of current debates about the role of science irptbduction of innovation and is looking for
new knowledge production pathways, making participaoriented approaches and
partnerships with the farming sector a strategiestjon for agronomical research. This is the
basis that is used to promote the integration whéas’ knowledge (FK) in recent reports on
the challenges and evolution of agronomic reseatche worldwide (IAASTD, 2008) and at
the European (SCAR, 2011) levels. However, noyshas yet revealed the diversity of this
research in terms of practitioners' knowledge manmamt. The aim of this article is therefore
to describe in an inductive process this diversiti{M strategies in research that calls on FK,
in an area where innovation processes are nowaddgected to cross the boundary between

science and society.

2.2. A comprehensive literature review

Following the methodology proposed by Schlichtedt &naemmergaard (2010), already used
by Ergazakist al. (2013) for KM research, the analysis was carrietlio two stages, i) the
search and selection of papers to include in thiewe ii) the categorization and classification

of papers.

2.2.1. Building bibliographic bases
The strategy chosen consisted of building a bilbéipgic database of scientific articles
dealing with FK, in the social sciences as wellnathe biological and agronomic sciences.

At the end of 2013, the following request was ldnetton the ISI's Web of Science database:
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((TI=(know*) AND TI=(indigen* OR local* OR experigfi OR empiri* OR tradition* OR
farmer*) AND TS=(farm* OR agric* OR livestock* ORusbandry* OR crop* OR agronom*
OR pasto*))) AND Document Types=(Article)

The aim of this request was to form a large dawlgagthout any restrictions as to journal or
language), made up of articles dealing with therstg of agricultural production (restriction
on topic), but filtering articles whose subject taatevolved around practitioners' knowledge
about farming activities (restrictions on titleh order to be as exhaustive as possible, we
included all of the identified descriptors of FiRciuding "indigenous”, "traditional”, "local",

"empirical”, and even "experiential”.

A bibliographic database of 452 references was thatained. It was then sorted so as to
conserve only articles with an abstract. Moreoaeticles whose subject matter did not focus
on agricultural activities were considered to bésme of the scope of this study. Using the
title and the abstract, we thus eliminated articlealing with natural resource management
when there was no link to the management of arcaltyral production process (e.g. forest
management). Similarly, articles dealing with farg\@erceptions of climate change, as well

as those focused on food transformation process®s, eliminated.

On the basis of their abstracts, review papersa(86les) were distinguished from empirical
studies which were grouped into a second biblidgapatabase of 282 empirical articles.
The rest of this article is focused on the analydighis second bibliographic database,

whereas some of the review articles are referréd tioe discussion.

Articles without abstract
Articles outside the scope

Reviews
35 articles

Request ...->2013] TT

450 articles

Empirical studies
> 282 articles

Figure 1: Building bibliographic databases
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2.2.2. Categorizing and classifying empirical sadi
With the aim of describing the strategies of the akpractitioners’ knowledge, the study was
performed by a qualitative analysis of the artickntents rather than a more classic and
guantitative bibliometric analysis. Moreover, theice was to carry out an inductive process
without using the generic KM strategies formaligethtra-organizational situations.
The analysis of the empirical studies of the secbibdiographic base was thus performed
with an iterative process, grouping similar studiestracting relevant attributes to describe
these groups and categorizing them in KM strateddesge to the subjective nature of such
inductive analysis, as well as the enormous vdriiglaf terms used to refer to practitioners’
knowledge, the analysis began with a thorough ecordealysis of 30 papers (10% of the
empirical studies), thus developing a frameworktaming the items to which compare the
following papers. With an abductive-inductive preg€Glaser and Strauss, 2009), attributes
were progressively formalized as being relevartifferentiate the articles. They were further
tested by classifying several articles, and thereveed and reclarified, leading to a stabilised
analytical framework.
More precisely, this first analysis of 30 papergesded the importance of their objectives of
Knowledge Management: our analytical framework tbastained both the stated objectives
of these articles that study and/or mobilize FK (fdhat purpose?), as well as the arguments
put forth to justify studying them and/or mobiliginthem (why?). Taking into account the
contrasting knowledge regimes and strong contreersabout knowledge status in
agriculture, their position in relation to the ars knowledge sources was also added
(definition and forms of validation). Finally, thtsategorization has been used to classify all
the empirical studies of the second database (ugieg abstracts and sometimes their
introductions-conclusions) into four groups preednth detail in the Results section.
Parallel to this classification, we eliminated nugtblogical articles whose objective was not
to use or mobilize FK but, instead, to test or digveechniques and methodologies that
would make it possible to mobilize FK (eight amtig] plus seven others were linked to the
four strategies described below). We thus foundcleg that proposed composite
methodologies, along with articles more specific#disting a technique like scenarios, fuzzy
logic or cognitive maps. However, these studiesnatepublished in journals in the areas of
“Information Science" or "Computer Science”. Thalgsis of the 273 remaining articles

(outside of purely methodological articles) is theus of the Results section.
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3. RESULTS: KM STRATEGIES BASED ON PRACTITIONERS' KNOW LEDGE

On the basis of these 273 articles, we formalined different strategies implemented to call

on practitioners’ knowledge in agricultural reséaftable 1):

1 - To assess FK in order to improve it

2 - To document FK in order to capitalize on it@fegitimize it in the development process
3 - To use FK as a resource for innovation

4 — To encourage the sharing of knowledge betwégkelsolders in order to increase the

effectiveness of development measures
3.1. Four strategies to deal with practitioners’dmedge

3.1.1. STRATEGY 1: To assess FK in order to impitove
These articles see agricultural development aschnteal problem that can be resolved
through the diffusion of scientific knowledge. Madtthem are based on the assumption that
FK is imperfect, insufficient or unsuited, or evesponsible for damage to the environment:
practitioners’ knowledge is therefore seen as atihign factor to the modernization of
agriculture within a vision of knowledge qualifies a Ueficit model of knowled§eby

critical researchers as Rios-Gonzateal. (2013).

Some of these articles thus begin by describingr-&n area considered from the scientific
viewpoint as limiting the performances of agriculuenterprises, whether they be economic
or environmental. This description is sometimekdohto an assessment of the effectiveness
of practices implemented and/or of the scientifaidity of the knowledge they are based on
(e.g., Bonny and Vijayaragavan, 2001). Based on dbservation of the failure of
development programs, many articles hold that ieisessary to study FK to then be able to
improve it. With the clear aim of Technology Tragsfsome articles thus assess FK in
relation to a technology or to "good practices'intprove their acceptability (e.g., Lewet

al., 2010, concerning GMOs). Within a more explanatmpproach, other articles attempt to
link FK to social determinants or to the sourcem@drmation used (Belgravet al, 1990) in
order to explain the reason for an adoption, carsidl to be insufficient, of technologies
produced by science. Some authors use this exmartatdeduce the factors to be considered
to improve this adoption (e.g. Lewes al, 2010), or forms of knowledge diffusion to be

developed (Belgravet al, 1990).



Table 1: Four strategies for calling on practitiones' knowledge, illustrated using example$lK = Indigenous Knowledge)

Strategy Arguments and position in relation Examples
to practitioners' knowledge
1. To assess - practitioners’ knowledge is imperfect, insufficiemtr | "classifying them into rational and irrational pracés based on the evaluation of a group of scientésd
practitioners' unsuitable: it constitutes a limiting factor to éepment agricultural extension officials working in the @'g(Bonny and Vijayaragavan, 2001)
knowledge in - this knowledge leads to practices and technicdésys that| "determine baseline knowledge and identify knowleggs of farmers(Nampanya, 2010)

order to improve
it

are not sustainable

- it must be improved by diffusing knowledge, teclogiés
or "good practices" designed by science

- studying practitioners' knowledge makes it possitie
improve supports and education to improve this kedge

"local people's knowledge and economic realitiestaeemain factors, as well as natural conditiofgttdrive this
land degradatioh (Binh et al, 2008)

“farmers need to be educated [...] to ensure sustd@|...] control” (Nyeko et al,, 2002)

"Experience has shown that to ensure IPM adoptive complexities of local agro-production systemd eontext-
specific folk knowledge need to be apprecidtédyckhuys and O'Neil, 2007)

"Farmers' knowledge [...] as prerequisites to IPMoptiori’ (Hashemiet al.,2008)

“providing training based on farmers’ real neédKiptot et al.,2006)

2. To document
practitioners'
knowledge to
capitalize on it or
to legitimize it in
the developmen
process

- practitioners' knowledge is derived from a long
evolution with their environment

- practitioners' knowledge is part of a cultural asatial
heritage to be protected; it must be documented

- it supports sustainable technical systems and @lagtral
role with respect to sustainability issues

- it is therefore legitimate and becomes a militautdr for
endogenous means of development

cdtheir knowledge of rangeland plants and principiésustainable rangeland management is indigenodsbased
on centuries of experience and observdti@horbaniet al.,2013)

"limited intergenerational transfer of IK currentifgreatens its existence in the longer te(@peranzat al.,2010)
“local and traditional knowledge is valuable, addpta and necessary in coping with risk and uncettain a
changing world (Beckford and Barker, 2007)

“integration and inclusion of farmer perspectives[.in] national agricultural development planninghd policy
formulation processé¢Dawoeet al, 2012)

3. To
practitioners'
knowledge as
resource for|
innovation

use

g

- innovation and R&D processes can be improved u
practitioners' knowledge; this knowledge is a seuof

1 innovation

- scientific knowledge, like that of practitioners, limited;
they are complementary

- both practitioners' knowledge and scientific knaige
should be used to improve the performance of teathn
systems, local decision-making processes or envieoial
management

- practitioners' knowledge makes it possible to desigtter
models

sitigesearch can identify promising IK practices whasha result are extended over much wider geograplaieas
(Ouedraogo and Bertelsen, 1998)

“The local knowledge provided insights in presennag@ment strategies, whereas the scientific inftiona
demonstrated the constraints on present land ustersy (Gobin et al, 2000)

"the local and technical knowledge integration isessary, with the goal of reaching a shared visibreality, and
synergy, at the time of decision maKifigernandez-Hernandez al.,2011)
i"how to combine conservation and local developmdieotives through the involvement of farmers ane
recognition of local knowledge in tree managerhévarie et al, 2009)

"integrating farmer knowledge, precision agricultuo®ls and crop simulation modelih¢Qliver et al.,2010)
"study the knowledge farmers use to manage thepscemd discusses its consequences for the desigropf
management suppottéCerf, 1996)

4. To encourage
the sharing of
knowledge
between
stakeholders in
order to increasg
the effectiveness
of development
projects

» practitioners' knowledge is part of a historicad ssocial
dynamic: it circulates between generation, betwaldrand
new practitioners, between practitioners and sisiemt

- practitioners' knowledge improves the effectiveneds
development projects, and vice-versa

»we must look at how practitioners' knowledge ¢

contribute to development projects

"Both external and farmer-derived sources of knogdefl..] were transferred through informal advicetworks
(Isaacet al.,2007)

"more dialogue [...] between ranchers and scienfistcould expand and strengthen the informal sbcietworks
through which much rancher knowledge is shdrédnapp and Fernandez-Gimenez, 2008rrhers' access to an
use of information [...] within the context of thaiterpersonal social networkgSligo et Massey, 2007)
arfipolicy knowledge cultures can give voice to farmemys of knowing nature with benefits both fornthand
nature itself” (Morris, 2006)

“PRA techniques can be an effective strategy fogldping metacognitive behaviour among farmé¢ghahvali and
Zarafshani, 2002)

“agronomist-farmer [...] encounters provide a platfofor the facilitation of farmer learning in thetransition to

more sustainable practicefngram, 2008)

8



Some authors deduce from this the necessity to &nadl educate farmers (e.g., Nyekaal.,

2002) in order to improve their management abdig to their “lack of knowledge", making
it possible to identify farmers' training/informai needs. More evaluative articles try to
determine the impact of training programs or to pare different methods of diffusion or,

more generally, to assess the effect of developpragrams on FK.

3.1.2. STRATEGY 2: To document FK to take advarghger to legitimize it
in the development process

This group of articles is based on a critical asiglyof science and technology afttteir
general ineffectiveness in significantly improvihg living standards of the majority of the
world’s population over the last 40-50 year@Briggs et al., 1998). Putting FK in the
forefront is therefore a means of legitimizing axploring alternative development models

that directly involves the farmers themselves.

Claiming that their practical knowledge is the tesfia long co-evolution between them and
their environment, some articles argue that theéasmebility of this knowledge and of these
technical systems are given facts to justify thetinnographic study. Others, in contrast,
attempt to show that it is at the basis of produrctsystems that are beneficial to the
environment or resilient in relation to climate nba. They conclude that this knowledge thus
has a central role to play in meeting the curremtirenmental challenges, particularly
because the environmental knowledge embedded in local mgtprovides a long-term

perspective on land use and management not otheaviilablé (WinklerPrins, 2003).

Recognition of this role therefore highlights theallenge of maintaining these production
systems and the local culture that supports themtjcplarly for pastoral livestock systems
(e.g. Fernandez-Giménez and Estaque, 2012). Sfanith the observed decline of this
knowledge in an otherwise industrialized world (&peaet al., 2010), some authors argue
for the protection and capitalization of this knedde. In these articles, practitioners'
knowledge is dealt with as a naturalized objectt tilaould be documented and taken
advantage éf. Consistent with knowledge capitalization withimfs that can be interpreted
as knowledge privatization projects (Pesqueux, R0€@8ese studies can be analyzed as
empowerment policies for "indigenous" populatioms developing countries, or as the
protection of the rights of indigenous peoples efation to the technologies produced by

industrialized countries (Marin, 2011).

Such documentation of FK can be a first step initim@vation process. Sixteen articles in

this group (i.e., a third) were classified as oaeping this strategy and the following one.
9



Sometimes, when it can be established that ligl&known about a given subject, these
overlapping articles consist, above all, in desogbFK in detail within an ethnographic
approach, to be able to compare it with scienkfiowledge or to derive new prospects or

recommendations from it in terms of possible fut@search topics or projects.

3.1.3. STRATEGY 3: To use FK as a resource faviaton

In line with the initial project of the Farming Sgms Research (FSR) community that
recognize the increased acceptance of local knageledithin sciendd, these articles
attempt to orient research towards the themes ssuks that are the most relevant for the
people involved (Gibbon, 1994). They all aim at mmpng innovation, research and
development processes using FK, some of them Bbgiogjtion papers" (e.g., Dorét al,
2011) claiming that using FK is a new way of pradgc agronomical knowledge.
Nevertheless, there is a diversity of viewpointgareing the innovation process. For some
authors, relying on practitioners’ knowledge meansreasing the acceptability of
innovations; for others, it is a way to identify @gvelop innovations from the "bottom-up" at

a minimum R&D cost.

Many of the articles in this group aim at integngtiFK and knowledge produced by science
to improve the effectiveness of decision processesnvironmental management. We also
found many articles that describe FK and compate that of scientists, allowing them to
identify what is shared or not between these twowkadge categories and to consider to
what degree it is complementary or contradictorgm®& authors even identify empirical

knowledge to be validated by scientific procest#ass being close to articles in strategy 1.

Others focus on ways to create synergy betweenrfeKsaientific knowledge (Briggst al,
1998; Girard and Navarrete, 2005). We also find e@rticles on modeling that attempt to
integrate FK into an artifact with a scientific kmiedge basis like, for examplentegrating
farmer knowledge, precision agriculture tools anmpc simulation modelling to evaluate
management options for poor-performing patch@liver et al, 2010). The aim of these
articles is to formalize FK to design or parameieidecision and learning models, to make up

for the knowledge gaps in scientific models.

3.1.4. STRATEGY 4. To encourage the sharing of lkumpe between
stakeholders in order to increase the effectivenéskevelopment projects

The perspective common to the articles in this graithat by promoting the sharing of

knowledge between the different stakeholders ireelin the development process (and,

10



therefore, the farmers), the effectiveness of tlpgeeesses will be increased. These articles
thus consider knowledge as a process. Most of wmtes reintroduce the neglected aspects
of time dynamics in the construction of knowledgel ansist on the dynamic, historical and
social dimensions of the construction of FK. Byusinig on long periods of time, some of the
articles aim at describing the knowledge transmisgrocess between farmers in view of the
major socio-economic changes in farming, whethdseitknowledge transmission between
generations or between old and new farmers. Sortteedadrticles adopt a highly macro vision
of knowledge, like Tripp (1993) who examines thalldnges involved in public agricultural
research in Ghana. We also found genealogical seslgf knowledge construction and the
technologies that accompany agricultural productieith discontinuities, controversies and
conflicts concerning indigenous knowledge and iyridization with other sources of
knowledge. Information sources used by farmersyelsas the individual knowledge sharing
processes within interpersonal networks betweeandes, are also studied (Sligo and Massey,
2007), as is the hybridization of different sour@dsinyua and Stilwell, 2013).

Other articles focus on the role of FK in enviromta policies like, for example, Morris
(2006) who shows that the codified knowledge unegl agro-environmental measures does
not necessarily marginalize other sources of kndage Similarly, Riley (2008) explored how
farmers derive experiential knowledge from theintext of action and how this knowledge
can be in conflict with knowledge encapsulated mvinmental conservation measures.
These articles hint at or, even explicitly promolike Shepherd (2011), the need for a
"politics of knowledge" in environmental protectiprojects.

Consistent with Nowotnyet al. (2011)'s mode 2, many articles in this group explthe
means for partnerships between farmers, researcheds development agents, thus
"challenging the boundaries between local and sifienknowledgé (Millar and Curtis,
1999), sometimes with political analyses of "knadge inclusion” (Srang-iam, 2013). These
analyses recall those of Hiruy and Eversole (2@f3he translation and mediation processes
between rural communities and development instiigti In contrast with the articles in
strategy 1, these articles examine the adoptiaeafnologies from a critical point of view,
from the standpoint of farmers' learning processessidered as'réflexive’ actors who

actively negotiate between 'expert’ and 'local'kiealgé (Kaup, 2008).

11



3.2. Drawing a picture of the KM strategies implerteel to cross the boundary

between science and practice in agriculture

The 273 empirical studies of our database areiloigéd as shown in Figure 2. The largest
part of the empirical studies (102 articles i.@grotwo thirds) mobilize FK for the purpose of
innovation (group 3), whereas almost a third ofaits under the first strategy (“assess to
improve”). With 48 articles, group 2 (*document tapitalize on and/or to legitimize”)

represents 17% of the database, thus being atathe tevel as group 4 (“share”) with 49

articles, i.e., almost 20% of the empirical studies

El Assess to improve

Document to capitalize on and/or to
legitimize
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Figure 2: Distribution of the empirical studies into four strategies

A temporal analysis shows that these four categarfearticles have appeared concurrently
since the 1990s, with a similar volume of publicas over the years (Figure 3). Contrary to
what we would have thought, the articles undetegral (assess to improve) are not the sign
of a bygone era of Technology Transfer. They haenlpublished on an almost continuous
basis since 1989 (with a minimum of one article lighied per year), and that stabilized at
seven articles per year in recent years. The thiteer groups have also been published on an
almost continuous basis since the 1990s. Group@sh peak in 2012, without being able to

explain this phenomenon by the publication of ecidessue (eight articles in eight different

journals).

12



30

25 H

20 : § [ Share
15 E Use to innovate
10 i »
- Document to capitalize
on and/or to legitimize
5
[ Assess to improve
0 =t L |"|"|"|"§’|'|'E|'E|"E’|":’|"E’|'|'|'|'|'|'|

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Figure 3: Evolution of the numbers of empirical stulies in each of the four strategies

These four strategies can more or less be linkagpies of journals and disciplines. Articles
in group 1 are mainly published in journals spez&l in areas with a high technical content ,
like plant health (Crop Protection and the Inteioval Journal of Pest Management) and
dairy production (Indian Journal of Animal ResearcRArticles in group 2 are more
commonly published in journals with a relativelylitant editorial policy, such as the Indian
Journal of Traditional Knowledge (with more thanlfhaf the articles published by this
journal on this theme), a journal that explicitippmotes the validity of traditional knowledge
and the necessity of documentin’it Groups 3 and 4 generally show a high diversity in
terms of publication range and a pluridisciplinanyentation, often falling into the Social

Sciences and Humanities, particularly for stratégy

In terms of the geographic distribution of the arstudied, most of the articles in strategies 1,
2 and 3 focus on developing countifesvhich therefore see the coexistence of approaches
with radically opposed positions in relation to RKith strategy 1 considering practitioners’
knowledge as a limiting factor, whereas strategiefends it as a militant factor with the aim
of empowering poor farmers in these countries. Kbeéess, despite the large number of
articles arguing for the integration of farmersewpoint in development policies, Briggs
(2013) shows that these studies have had littiecgfthus criticizing the use of indigenous
knowledge that is dften drawn into development by both theorists aledelopment
institutions in a very limited way, failing to erggm with other ways of perceiving

development, and thus missing the possibility ofistey more challenging alternatives
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(Briggs and Sharp, 2004). On the contrary, the remab articles in group 4 dealing with

developed and developing countries is roughly t#mes
4. DISCUSSION

4.1. A categorization of knowledge managementesiias at the boundary between

science and practice

What is the genericity of these four strategietenms of knowledge management? To some
degree, we found the two strategies of codificatemd personalization of Hansenh al.
(1999) (group 4, in particular, being very close dopersonalization strategy) or the
technocratic or behavioral knowledge strategiesEafl (2001). In the same way, our
categorization partially covers the knowledge managnt categories proposed by Ermine
(2000): to capitalize on the existing knowledgeithge (some of the articles in group 2 with a
view to documentation), to share this knowledg@ntwease organizational efficiency (close
to group 4) and to create new knowledge for theopse of innovation (close to group 3).
However, all these KM strategies were formalizedhimi a firm’s strategy, in particular
putting forward the balance between internal anereal learning (Bierly and Chakrabarti,
1996). As a result, they do not take the legitatian process of practitioners' knowledge into
account, perhaps taken for granted when a KM appraaimplemented within a firm, but
often necessary in innovation processes betweesnaxiand society. We can therefore
analyze some of the articles in group 2 from thglewf power relationships in rural areas,
which are particularly crucial when agriculturalvé®pment models are questioned. More
largerly, it questions the Knowledge Managemestditure, which to date, has insufficiently
addressed the construct of power (Gordon and G2805). On the other hand, as suggested
by Scheepers et al. (2004), it would be interediingdd a temporal dimension to our analysis
since organizations are sometimes forced to matiér knowledge management strategy
over time and to adopt mixed strategies. For thispuld be necessary to carry out a more in-
depth analysis to determine whether or not sefigaiblications by the same authors or over
the same area but with different strategies esgtally, articles in group 1 (assess to
improve) do not appear in the classical typologidsKM strategies, whereas training
strategies within companies that emphasize skilbsenthan knowledge could be analyzed

from this viewpoint.
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4.2. Limitations

The limitations of this analysis are primarily ledkto the method chosen. First, the choice of
the Web of Science database may have limited oseareh to certain journals while
excluding others such as the journal Knowledge Maneent for Development (e.g., Javier
Cabero and Willem van Immerzeel, 2007) or the Ebit Journal of Knowledge
Management (e.g., Soulignat al., 2012) that published some articles about FK. Likew
the formulation of the request and the terms chedieminated articles dealing with regional
development through knowledge creation in agricaltdirms (e.g., Galindo, 2007) and
relatively close articles focusing on FK, but usikgywords like perception, practices,
representations. Thus, in many of the empiricatled studied, the term "practices"” is used in
the same way as that of knowledge, or associatatieinform of "Indigenous Knowledge
practices" (e.g., Ouedraogo and Bertelsen, 1998hs€quently, requests formulated in this
manner probably under-evaluated the total numbeart€les, and particularly the articles
with the strategy 4 that use keywords such as ilequprocesses and participative approaches

associating researchers and farmers.

Like for all classification processes, it appeatbdt some articles did not completely
correspond to one and only one of the definedesiras (articles thus classified between two
strategies were treated separately), or were wiftisde. Nevertheless, the small number of
unclassifiable articles and the robustness of thgsdication of others confirmed our choice
of the four strategies. Moreover, the classificatad articles on the basis of the objectives
stated by the authors in the abstract obscureadtal processes for managing practitioners'
knowledge in these empirical studies: it is onehef perspectives of this article to delve into

this aspect over a small sample of empirical asicl

4.3. Questioning the category of “practitioners’dumedge”

Finally, the category "practitioners’ knowledgearihers, in our study) was naturalized in this
article for the needs of the study, which impliesng limitations. In particular, this category
includes some ambiguity since it covers both thtuneaitself of this knowledge as such
(knowledge produced in the course of action, exodl, etc.) and its possession and/or
production by a particular category of stakeholdiee "practitioner”). Nevertheless, we did
not remove this ambiguity whereas we already knoat these stakeholders possess a much
more hybrid type of knowledge (strategy 1 actuakplicitly aims at "improving" this

knowledge by making the stakeholders appropriatav@dge derived from science!). When
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trying to investigate the boundary between scieamzkpractice, this category — and its hybrid
character — thus remain to be questioned, in kegepiith articles that include a critical
reflection on the naturalization of knowledge catégs, arguing that it is necessary to go
beyond the dichotomy between scientific and locabWdedge (Agrawal, 1995) and that
hybridization often exists between the two (Thoraad Twyman, 2004). Other authors have
shown that local knowledge is not necessarily suaide and should not be seen as a green
alternative to scientific knowledge (Murdoch andai®| 1994), thus highlighting the danger
of mystifying this local knowledge. More broadly, would be necessary to question the
different qualifications of knowledge associatedthwa practice ("indigenous”, "local”,
"empirical”, etc.), where each one is linked tocgsstific or even political trend (Agrawal,
1995). Even if distinguishing types of knowledgdpiseto delineate problems in rural and
sustainable development, the boundaries betweee tigpes are not very sharp and there are
various exchanges and interaction between themckiBraier and Tovey, 2008). However,
most of the empirical studies remain within a pectsive where the category of FK (to be
"collected”, captured" and "conserved") is nataedi without questioning its construction
process. In particular, this notion of knowledgeaassource that must be shared obscures the
processes that made it possible to make it manbgeaid that calls for the conceptualization
of "indigenous knowledge more as a way of knowing,soa @rocess or practice, with less
emphasis on content and more on epistem6l@Byiggs, 2013). Along the same lines,
Bruckmeier and Tovey (2008) sugge&i bpen the analysis towards a more process-oriente
view of ‘knowledge in action’, in its generatiorisgemination and application processes
This statement is consistent with other review papdentified, like Baars (2011) who
proposes to conceptualize these processes in aresm@rch approach that he refers to as
"experiential science", thus clearly claiming totshiune the boundary between science and
practice. Finally, taking seriously the questionkobwledge management at the boundary
between science and practice should encourageasshol recognize that the gap between
theory and practice may be a knowledge productimblpm and to engage in methods in
which researchers and practitioners coproduce letyd that can advance both theory and

practice in a given domain (Van de Ven and John2006).

5. PERSPECTIVES AND CONCLUSION

This bibliographic analysis opens up new prospéatsresearch in terms of KM, which
largely depend on the objectives laid out in tewhsesearch and the use of practitioners'

knowledge.
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Thus, for strategy 1 (assess to improve), praottis' knowledge is considered as a limiting
factor from a positivist outlook where knowledge asly legitimate once it has been
scientifically validated. Within this outlook, KMssues are limited to questions of scientific
validation. For strategy 2 (document to capitabzéegitimize knowledge in the development
process), practitioners' knowledge is consideredh dweritage to be conserved and/or an
argument for a more endogenous development. Betlonatlarification of this knowledge
and its storage in databases, the questions tkatas a result of such approaches are more of
a political (like the forms of development studeddevelopmental anthropology), legal (e.g.,
pertaining to intellectual property) and sociol@ajidstudies on the type or relationship
between science and society) nature. For thesetiategies, what is of utmost importance is
the managerial and political implications of theolto designed: they represent the
rationalization supported (and, implicitly, the eé&pment project) and the performance
criteria used, i.e., the relationships between Kadge and action induced by these tools
which are only very rarely the object of an in-dephalysis. As a consequence, all tools that
are used to accompany the development of techeaysaéms should be analyzed from the
critical viewpoint of their design context (Briggad Moyo, 2012). For example, tools used in
strategy 1 should be looked at with respect todbm@inant knowledge paradigm called the
“Knowledge-Based Bio-Economy” (Barbier and Elze@12) which ‘promotes the role of the
life sciences in technoscientific development aseans of achieving a more efficient use of

renewablé.

From the point of view of KM, the articles that &ajp to be the most interesting are those that
acknowledge two-way processes between sciencerantioe, i.e., groups 3 (use to innovate)
and 4 (promote sharing). In these groups, the lbdts/een the different forms of knowledge
(in particular, the link between scientific and expntial knowledge) are explicitly
guestioned and the approaches are more explimiitgd to management practices (modeling,
generalization, sharing, etc.) of knowledge linkednnovation challenges. In particular, it
puts forward the need for research which reallyidedth the question of the generalization
of local knowledge to make it usable in similauations. Given the transition challenges of
technical systems, this also implies the acceptaneead management — of ignorance as a
source of organizational performance, as suggdstdRbberts (2013). Finally, it opens a vast
territory of research questions about how we cagpart collective processes that alternate
and combine the use of existing knowledge, prodwaduin a specific knowledge paradigm,

and the exploration of new pathways (March, 199Ihis means -cultivating some
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ambidexterity (Raisclet al, 2009) by creating learning contexts with ambidexs KM
initiatives at micro-level (Filippinet al, 2012) as well as designing tools which are kv
to characteristics of organizational ambidextestych as scenario planning (Bodwell and
Chermack, 2010).

At first glance, the farming sector may be seeseific in relation to some characteristics
(complexity of the objects managed, variabilityliwing organisms, multiple uncertainties,

complex and distributed organization of knowledgedpction, etc.). Nevertheless, its current
challenges related to the ecologization of agngalt production encourages us to imagine
parallels with other sectors that share the sareeifspties, such as health or environment.
They all raise questions at the core of the KM camity such as the generation of
knowledge through action, the necessity of revigitknowledge sharing models or, more
broadly, the multiple relationships between innmratand knowledge management that
prompt us to cross the permeable boundary betwa@ence and practice.
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