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ABSTRACT. Researchersin conservation biology and restoration ecology often work in partnership with
local actorsto increasethe practical relevance of the knowledgethey produce. Although an academic mode
of knowledge production is essential in research for a better understanding of biological systems, it often
failsto produce frameworks and methodol ogies having practical relevance that can be used in conservation
and restoration programs. The involvement of researchers in collective plans of action is supposed to
contribute to the production of a more contextualized form of knowledge. In this paper, we report our
experience of partnership research in an ecological restoration project. We show that changing our mode
of knowledge production to one that produces knowledge having more practical relevance requires a
particular spectrum of partners and reflexive communication between all the partners. We advocate the
need for participatory approaches that favor collective and reflexive processes of problem finding and
problem solving in conservation and restoration projects. Putting such processes into practice is not only
achallenge for researchers but also for their partners, and presupposes a profound transformation of their
roles.
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INTRODUCTION

The conservation and restoration of threatened
biological systemshasemerged asamajor scientific
and societal issue during the last decade. The
challenge for conservation biologists and
restoration ecologistsis to produce knowledge that
can be effectively implemented when dealing with
this issue (Higgs 2005, Robinson 2006). Although
the use of an academic mode of knowledge
production in research is essentia for a better
understanding of biological systems, it often fails
to produce frameworks and methodologies of
practical relevance that can be used in conservation
and restoration programs (Geist and Galatowitsch
1999, Gobster and Hull 1999, Robinson 2006, Cabin
2007). Using Rhoades (1989) example, most
scientists may know how potatoes grow but they
fail to earn their living growing them as a farmer
does. Even when research programs are designed to
guide conservation or restoration actions, real-
world complexities often limit the operational

relevance of the academic mode of knowledge
production (Gobster and Hull 1999, Robinson 2006,
Cabin 2007). To increase the practical relevance of
their research, more and more conservation
biologists and restoration ecologists are collaborating
with local actors who know the field. Without this
partnership, scientists often fail to grasp the
complexity and the specificity of a problem
occurring at a given site (Higgs 1997, 2005, Chan
et a. 2007). By collaborating with local partners,
they can first collectively identify the local
problems and then look for pertinent solutions for
this given context. Paraphrasing Rhoades (1989),
the research questions shift from the academic type
—"how do potatoes grow?’—to more complex and
transdisciplinary types—“how do we grow
potatoes?” Conservation biology (CB) and
restoration ecology (RE) paradigms acknowledge
this real-world complexity (for CB, see Robinson
2006; for ER, see Choi 2007, Temperton 2007), in
which human factors must be explicitly considered
(Robertson and Hull 2001).
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Several authors have proposed different theoretical
frameworks concerning the form of knowledge
productionthat emergesin partnership research (see
review by Hessels and van Lente 2008). Gibbons et
al. (1994) and Nowotny et a. (2001) proposed a
synthetic theory inwhich they identified two modes
of knowledge production, Mode-1 and Mode-2.
Mode-1 is carried out in a scientific, discipline-
based framework. It favors academic research,
partially disconnected from its potential context of
application. In the short term, Mode-1 is often
irrelevant to the production of operational and
socially relevant knowledge (Nowotny et al. 2001).
In contrast, Mode-2 starts from the problems posed
in their context of application, by the different
stakeholders, and necessitates partnership research.
Nevertheless, very few authors have reported their
concrete experience of partnership research
associated with their attempt to change their mode
of knowledge production.

In this paper, we report our experience of
partnership research in an ecologica restoration
project called Ecovars (www.ecovars2.fr). We
became involved in this partnership to increase the
practical relevance of theknowledgewe produce by
contextualizing our scientific research. However,
we show that achieving a change in our mode of
knowledge production (from Mode-1 to Mode-2)
requiresaparticul ar configuration of thepartnership
and partners who are pro-active. Putting Mode-2
into practice is not only achallenge for researchers
but also for their partners.

A CASE OF PARTNERSHIP RESEARCH IN
ECOLOGICAL RESTORATION: THE
ECOVARS PROJECT

We were involved as researchers in the Ecovars
project. Thisproject wascarried out asapartnership
between experts in plant conservation, experts in
seed production, and researchers in genetics and
socia sciences. Theaim of Ecovarswasto promote
theuseof local seedsfor apinegrasslandrestoration
in the Pyrenees mountains (Fig. 1).

Context and Partnership of the Ecovars
Project

The idea of using local seeds for the restoration of
apine grassands in the Pyrenees was first
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developed in the 1990s to restore small areasin the
Pyrenean National Park (Fig. 2). In 1998, the
Pyrenean Botanical Conservatory (PBC) recommended
a generalized use of local seeds throughout the
Pyrenees mountain range, in particular to restore
plant cover after the construction of ski resorts. The
use of non-local species for restoration may (i)
increase the risk of a poor adaptation leading to
technical failure, and (ii) provide athreat for local
plant populations. mating between local and non-
local genotypes can reduce thefitness of local plant
progenies through gene swamping or outbreeding
depression (Hufford and Mazer 2003). The use of
local seeds appeared to be a good solution to avoid
these problems. However, scaling up from the Park
to the Pyrenean massif increased the amount of
seeds needed and required the production of seeds
of native species. The objectives were threefold: (i)
choose and collect pioneer species whose ranges
cover the massif, (ii) clarify what “local” entails by
taking into account the genetic differentiation of the
targeted species along the massif, and (iii) produce
the seeds. To complete these tasks, the PBC and a
geneticist from the French national institute of
agronomy (INRA) set uptheEcovarsproject (2005—
2008) (Fig. 2). This project was run by the PBC in
partnership with INRA and the authority that
coordinates agricultural development in the
Pyrenees (SUAIA-P).

The project was organized in three work packages
that corresponded to the expertise of each partner:
consulting in restoration, information, and
coordination (PBC), seed production (SUAIA-P),
research and development (INRA) (Table 1). It was
planned as aset of tasksto be accomplished by each
partner (Table1). The PBC managed the project and
also provided expertise and technical support to
seed usersand to the French governmental authority
that controls the type of seed mixture sown in
restoration projects. The PBC was also responsible
for communication on the project and for training
seed users. The SUAIA-P was in charge of al
aspects related to seed collection and production.
Its task was based on the creation and management
of anetwork of seed producers. They tested different
cultural practices for native plants and applied the
chosen practicefor seed production. TheINRA was
in charge of genetic research into neutral and
adaptivegenetic structuresof plant speciestodesign
seed transfer zones. Seed transfer zones are
geographical regionswithinwhichthetrans ocation
of seeds of native species is supposed to have no
detrimental effects on the restored population.
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Fig. 1. Map of the Pyrenees massif showing the apine zone area.

Atlantic
Ccean

t

g0 km

& Toulouse

M editerranean
=8

=1500m (alpine zone)
800-1500 m

0-300 m

sed

BOON

Designing these seed transfer zoneswas planned by
socia researchersfromthe INRA asacollaborative
work with the main stakeholders. The INRA was
also in charge of studying the dynamics of
partnerships and the learning processes operating
among the partners.

The three work packages were coordinated by an
“operational group” consisting of a representative
of each organization (Fig. 3). Each representative
informed the other partners of the progress made by
its organization. The operational group met
monthly. An “executive group” was in charge of
reviewing the progress of the project (Fig. 3) and
was composed of the operational group together
with the heads of the three organizations; they met
onceevery trimester. Finally, a“ supervising group”
composed of the executive group, financial
sponsors, and somestakeholdersmet yearly (Fig. 3).

Focusing on the Relevance of Festuca eskia
Seed Transfer Zonesin the Ecovar s Project

In 2004, INRA geneticists initiated studies that
wouldleadtothedesign of seedtransfer zones. They
worked on afescue, Festuca eskia, which had been
chosento bethemain component (80%) of thefuture
seed mixtures used in revegetation (Fig. 2). The
choice of the native speciesto be produced and used
in grassland revegetation was made by the PBC in
2001 (Fig. 2). ThePBC chose pioneer specieswhose
ranges cover the massif, like F. eskia. The aim of
designating seed transfer zones for F. eskia was to
determine zones within which seeds could be both
collected for production and usedin restoration with
no genetic risk for thelocal populations. Asamatter
of fact, transl ocating seedsand plantsfromoneplace
to another could alter the existing genetic
differentiation between populations, swamp locally
adapted genes and/or break-up co-adapted gene
complexes in populations residing beside
trandocation sites. This is a population genetic
concern applied to restoration (see review in
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Fig. 2. Chronology of the events before and during the Ecovars project.
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Hufford and Mazer 2003). The study involved (i)
testing numbers of F. eskia populations over the
Pyrenees with neutral genetic markers, and (ii)
reciprocal transplant experiments to test for
altitudinal adaptive differentiation between populations.
However, therelevance of the F. eskia seed transfer
zones asthey were designed is questionable, firstly
because these zones did not take into account
unintentional selection occurring during the seed
production process, and secondly because they
failed to incorporate stakeholders' input.

The seed transfer zones lacked relevance because
the unintentional selection that occurs during seed
production was not taken into account. In 2005, the
SUAIA-P initiated seed production of F. eskia and
some other native species. During testsfor different
growing practices, the SUAIA-P experts noticed
that the survival rate of F. eskia under cultivation
conditions was not 100%. As a consegquence, these
plants were not included in the seed production
process whereas surviving plants were unintentionally
selected. The project manager was informed but,
becausethiswasnot considered asacrucial problem

especially for the
researchers

for establishing the growing practices for seed
production, this issue was not discussed by the
operational group. Later, in 2007, the researchers
noticed that the survival rate in their experimental
fieldsaswell asthe seed production of F. eskiaunder
cultivation conditions depended on the origin of the
plants. someF. eskia populationshad alow survival
rate or produced few seeds under cultivation
conditions. At that time, the researchers saw that
thisconstituted acritical constraintintheuseof seed
transfer zones: aseedtransfer zone, tobeof practical
use, must include at | east one source population that
can be multiplied under cultivation conditions. As
thisvariability of responseto cultivation conditions
had not been discussed previously by the partners,
seed transfer zones were designed without taking
into account this constraint. In the end, the seed
transfer zone designed for F. eskia based on the
results of population genetics turned out to be of
little use.

The F. eskia seed transfer zones also lacked
relevance with regard to the points of view of the
stakeholders. In 2005, INRA social scientists
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Table 1. Organization of the Ecovars project in three work packages

Organization Skills

Abbreviation

Description

Work packagein Tasks

Ecovars

PBC Pyrenean botanical

conservatory

SUAIA-P Authority that
coordinatesagricultural production
development in the

Pyrenees

INRA French institute of

Expertsin plant
conservation

Expertsin seed

Genetic and social
agronomical research  science researchers

Expertise, information, Leadership of the
and coordination Ecovars project

Technical expertise for
the restoration of
degraded apine sites

Information and
communication on the
Ecovars project

Stakeholders network
management ( from
seed prescribers to seed
users)

Seed collection of local
species at high atitude

Seed production

Development of
methods for the seed
production of local
species

Development of a
network of seed
production farmers

Determination of the
genetic structure of
local plant populations

Research and
development

Study of factors that
could influence
population structure

Coordination for the
design of consensual
seed transfer zones

Examination of the
partnership

initiated a study involving a large diversity of
stakehol derswho restore degraded areas or who use
restored places in the Pyrenees (Fig. 2). The
objective was to integrate parameters such as the
patrimonial value or the local use of apine plant
genetic resources in the design of seed transfer
zones. Stakeholders (e.g., technicians who restore
ski runs, livestock farmers) were interviewed to

explain their use of the areato be restored and their
opinion on the use of loca plant species in its
restoration. To their astonishment, the scientists
learned from the stakeholders that F. eskia was
“weeded from the ski slopesbecauseit doesn’t hold
back the snow,” it “triggers avalanches because it
makes the snow dlide,” it creates slippery canopies
that are dangerous for hikers, who called it the
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Fig. 3. Coordination of the Ecovars project.
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Operational group
(0G)

The 3 leaders of

each work package

of the project

Executive group

OG and the heads of
the 3 organizations

Supervising group
EG, financial

supporters and a few
stakeholders

(EG)

“killer grass,” and “it is left by the sheep because
they bleed from the muzzle when they graze onit.”
Consequently, in 2007, anenforced changeinalpine
specieswas madefor therest of the Ecovarsproject.
However, the genetic research on F. eskia that had
been initiated in 2004 could not now be switched to
another species in 2007 because of the heavy
workload involved. The research on F. eskia was
pursued, but as a fundamental population genetics
study.

FINDINGS: WHAT WENT WRONG?

Despiteawell-designed organizational structurefor
the partnershipinthe Ecovarsproject (Table 1, Figs.
2 and 3), the coordination between the partners was
insufficient to produce relevant knowledge with

regard to the shared objectives of the project. This
resulted, for example, in designing seed transfer
zones without taking into account the unintentional
selection that occurs during seed production. Three
conditions could have facilitated the production of
more relevant knowledge:

setting up a reflexive discussion forum, i.e.,
adebating committee where each partner can
expose and discuss his point of view and
practices, integrating feedback fromtheother
partners. In the Ecovars project, therewas no
structure that could serve as a forum for
discussing our ideas, our values, and our
different work practices. when results or
problems were tackled by the operational
group, they were transmitted as information
rather than for group discussion. As a
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consequence, there was no co-production of
knowledge by the Ecovars partners and this
was a limiting factor in the relevance of the
knowledge produced. Establishing areflexive
discusson forum requires a form of
organization where there is |less partitioning
of tasks between work packages;

« interfacing the work packages. Even if the
work packages in the Ecovars project were
complementary, the fact that the each
partner’ stasks were partitioned in each work
package reduced interactions;

« developing a “coordination” management
style. The coordinator, while managing the
partners and playing the role of decision
maker, should also promote exchanges
between partners and ensure that different
points of view can be expressed for each
guestion.

Moreover, despitecollaborationswith partnerswho
know the field, the geneticists failed to produce
knowledgethat could beusedto deal withacomplex
problem because the end users were not directly
involved in the problem-finding process. However,
the project partners found what appeared at the
outset to be a clear research problem: what is the
genetic differentiation of targeted species along the
massif and which seed transfer zones can be used
to preserve these differentiations? So, the
geneticistsworked in partnership with the PBC and
the SUAIA-P, which were, more or less explicitly,
the mouthpiece for the end users (seed users and
seed producers). However, when considering the
point of view of theend userson F. eskia, it became
obvious that the definition of the problem was too
restrictive, which led to an inappropriate initial
choice of speciesby the PBC. If seed users, such as
the technicians who restore ski runs, had been
involved in the problem-finding process, they
would haveindicatedtheir reluctanceto sow F. eskia
because it does not hold back the snow on the ski
slopes. Furthermore, adiscussion with stakeholders
who use the restored areawould also have revealed
their reluctance vis-a-vis F. eskia. For example, the
involvement of livestock farmersinproblemfinding
might have given rise to a discussion on the
palatability of different grass species that could be
used to restore alpine areas maintained by grazing
herds. The change in the chosen species in mid-
project could probably have been avoided if the
partners in the project had held discussions with
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these other stakeholders early enough. The project
partners could have taken into account the
unavoidable constraints of the end usersto identify
the problem and itscomplexity. Thus, despitebeing
involved in areal partnership, the project partners
fell into the trap of a reductionist vision of areal,
complex problem. The geneticists and experts of
PBC and SUAIA-Palike, inlimiting the problem to
the conventional questions of academic disciplines
(e.g., questions pertaining to population genetics)
falled to contextualize. The conseguence with
regard to the research questions was that the
experimentsledtoresultsthat wereof little practical
relevance.

DISCUSSION: RE-EXAMINING
PARTNERSHIPSIN RESTORATION
PROJECTS

Partner Diversity for a Relevant Plan of Action
in Restoration Projects

It is essential to have a diversity of stakeholders
involved in problem finding and problem solving to
grasp the full complexity of aproblem. Thisisalso
essential to enable theimplementation of arelevant
plan of action. In the Ecovars project, partner
diversity was too restricted to allow a red
contextualization, especially of the scientific
knowledge, and consequently hindered the
production of knowledgerelevant for thefieldwork.
Severa research and development actions were
launched but with apoor understanding of end-user
expectations and of the social acceptability of the
proposed solutions. This was the case when
choosing F. eskia asthemain speciesto be produced.
Our experience reinforces and gives substance to
the ideathat Mode-2 knowledge production should
start with a dialogue among a large number of
different playerstoidentify the problems (Nowotny
et a. 2001). Thisearly phase also givesthe partners
the opportunity to state their values and ethical
motives and build the “common world” of the
project. Thisis particularly important in ecological
restoration because every time an ecosystem is
restored, a particular view of nature is expressed
(Higgs 2005).

Consequently, depending on who participates, the
problem-finding and problem-solving processes
may result in very different plans of action. The
Ecovars project was initially aimed at large-scale
seed production by the leading partner (PBC). This
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choice was not then discussed by the two other
partners. A more comprehensive involvement of
different stakeholderscould haveled to the problem
being posed in completely different terms. The
initial problem isthat the construction of ski resorts
destroys the plant cover. Rethinking construction
techniques, saving topsoil and plant cover, which
can later be returned to the degraded area, or
promoting plant colonization from neighboring
regions are other alternatives that could have been
explored.

In return, the type of problem determines
identification of the participantsinvited to take part
in the process. Thus, there is a recursiveness
between the definition of the questions and the
participants involved. The problems, and the
contexts in which they emerge, are never
permanently fixed. Therefore, participants have to
accept a form of inadequacy in the project
formulations. This variability in context and
problem requiresaflexibleand|oose organizational
structure of projects that is in contrast to the strict
and partitioned tasks defined in projects like
Ecovars. For this reason, it is not possible to
formulate precise recommendations for setting up
restoration projects.

Nevertheless, general principles can be defined for
setting up appropriate partnerships. However,
putting them into action requires agenuine effort to
contextualize each particul ar case (van Aken 2005).

Adopting Participatory Approachesto
Partnershipsthat Promote Collective L earning

Developing participatory approaches is likely to
promote collective processes of problem finding
and problem solving, which are the core processes
of Mode-2. For severa yearsnow, researchershave
been setting up participatory research structures to
tackle complex problems of the real world.
Although participatory research has been used in
the fields of agriculture and natural resource
management (e.g., Pretty 1995, Bawden 1997), it
has been a fertile ground for development in
ecological restoration (Light and Higgs 1996, Light
2000, Hagen et al. 2002). Although participatory
approaches have in common the participation of
different stakeholders, there are many interpretations
of the term “participation” (Pretty 1995).
Participation can be seen as a means to achieve the
adoptionof certain measuresor orientationsdecided
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by those who are leading the project: this is
manipulative participation. Conversely, self-
mobilization is the extreme form of empowerment
in which local actors coordinate their actions to
solve a problem (Pretty 1995). Between these two
extremes there is a gradient of approaches tending
toward the setting up of “systems of learning and
action” (Pretty 1995). Among these participatory
approaches, we think that the ones focused on
collective learning processes are more likely to
facilitate the processes of problem finding and
problem solving (e.g., RAling and Wagemakers
1998, LEARN-Group 2000, Couix 2002). The
strategy of the project coordinator isthento involve
all stakeholders (local actors, researchers, etc.) ina
collective learning situation aimed at finding and
solving problems. Our experience with the Ecovars
project showed that the traditional management
styleand project structurefailed to commit thethree
partners to a collective process of problem finding
and problem solving.

These approaches require a conception of
knowledgeand|earningdifferent fromthedominant
approach (LEARN-Group 2000, Blackmore 2007).
Simply put, this conception acknowledges:

+ that knowledge no longer results exclusively
from the academic production of researchers:
all stakeholdershaveaknowledgeproduction
activity that may contributetotheformulation
and resolution of problems. The aim of these
approaches is to combine scientific and
layman knowledge, or indeed to alow the co-
production of hybrid knowledge.

« the dtuationa and highly contextual
character of knowledge. Knowledge, in the
theoretical framework of action or situated
cognition (e.g., Suchman 1987, Cook and
Brown 1999, Orlikowsky 2002, Gherardi
2006), is no longer considered as something
stable that is presumably contained in the
mind, but as a specific production in action
tied to a specific context. Cook and Brown
(1999), for example, propose moving from
“the epistemol ogy of possession [ ...] towards
an epistemology of practices” Thus,
knowledge is aways rebuilt in action,
through dally practices. “knowing is
practicing” (Gherardi 2006).
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Moving from Knowledge Transfer to
Knowledge Co-Production in Restoration
Projects

The above perspective on participative systems of
learning and action challenges the notion of
knowledge transfer. Knowledge is usualy
considered as something that can be transferred
from scientiststo practitioners provided that agood
communication technique is used. However,
according to many authors, knowledgeisnot passed
down from scientists to practitioners; practitioners
reconstruct knowledgeintheir daily activities. Cook
and Brown (1999) consider “knowledge asatool of
knowing” that can be mobilizedin theaction during
which “we are seeking what we need in order to do
what wewant to do.” Orlikowsky (2002) makesthe
more radical claim that no form of knowledge is
transferable. At best, information or data can be
transferred. According to this author, “sharing
‘knowing how’ can be seen asaprocess of enabling
othersto learn the practicethat entail sthe ‘ knowing
how’. It is a process of helping others develop the
ability to enact—in a variety of contexts and
conditions—the knowing in practice.”

Consequently, it isimportant to reconsider therole
of researchers within participatory approaches,
particularly in terms of knowledge production. Itis
no longer aquestion of knowledgetransfer fromthe
researchers to the other participants but a question
of knowledge co-production. For example, thelack
of relevance of the seed transfer zones designed in
the Ecovars project is partly attributable to the fact
that they were not co-constructed. The seed transfer
zones should not have been designed “inthelab” to
be applied or even adapted to the field, but directly
co-designed in aprocessinvolving at the very least
the other participants of the project and at best
severa other stakeholders. The role of researchers
in participatory approaches should not only be to
help find and solve technical problems but aso to
facilitate learning processes among the participants
(LEARN-Group 2000).

In return, participatory approaches imply a real
involvement of the other participants too. They
should abandon the conventional and passive
posture that consists of submitting a problem and
waitingfora“goodtogo” solution. So, participatory
approaches presuppose a profound transformation
of therole devel oped by the organi zations dedicated
to the transfer of knowledge. The project manager,
whether a researcher or not, has to become a
coordinator and a facilitator, and go beyond the
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standard role of leader or boss, encouraging new
ways of thinking about problems and collective
learning. These transformations are not straightforward
and may involve areal collective learning process
(LEARN-Group 2000, Steyaert and Ollivier 2007).

In conclusion, we would say that, if the need for
participatory approaches that promote collective
and reflexive processes of problem finding and
problem solving isbecoming widely acknowledged
In conservation and restoration projects, putting
such processes into practiceis not only a challenge
for the researchers but aso for the researchers
partners. In other words, changing the knowledge
production from Mode-1to Mode-2 (Gibbonset al.
1994) doesnot depend only onresearcherswho have
to change their research practices but also on the
other actors who should enter the participatory
process. It presupposes a profound transformation
of therole of each partner in such projects.

Responses to this article can be read online at:
http: //mmw.ecol ogyandsoci ety.org/vol 13/iss?/ar t53/responses/
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