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Abstract Social innovation is critical in shaping
human-forest relationships and how farmers and
scientists engage with each other to design sustain-
ability transitions. This paper reports on the outputs of
a participatory stakeholders’ engagement platform
that was designed to draw on local farmers’ knowl-
edge and experience in identifying sustainable path-
ways for the development of multi-functional
agroforestry in Guadeloupe. Two participatory
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workshops were organised that aimed to gain insights
into the reality faced by farmers, in particular: (i) their
vision of the future, needs and aspirations; (ii) their
understanding of barriers and enablers in relation to
the sustainability challenges they are confronted with
and; (iii) their framing of human—environment rela-
tionships in socio-ecological systems. Outputs of the
activities were synthetized by the research team and
represented graphically for analysis. Results show that
while farmers envision prosperous multifunctional
forest farms in the future, they have to face complex
challenges that require solutions at multiple scales and
suggest different types of innovation: social, institu-
tional, market-based and technical. Farmers saw
themselves as being part of the socio-ecological
system and as custodians of the natural environment.
We discuss the implications of those results in the
context of the absence of a system of innovation for
agroforestry in Guadeloupe and highlight the oppor-
tunity for a innovation ecosystem thinking approach
that integrates better the agricultural and forestry
sectors, but also between actors and scales of gover-
nance. Implementation of a Stewardship status would
enable farmers achieve their vision and embrace a
custodian role vis-a-vis the agroforest. Embededment
of the stakeholders’ engagement platform and its
enabling processes in the innovation ecosystem is
key to achieve those objectives.
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Introduction

Forests provide a range of ecosystem services that
sustain rural livelihoods and well-being (MEA 2005;
Sunderlin et al. 2005). While pursuing livelihoods is a
necessity for forest dependent communities (Nijnik
et al. 2019), concerns have been raised as to the impact
of human activities on natural ecosystems and their
components (Power 2010). Human-forest relation-
ships are often shaped in terms of opposition, and
relationships between livelihoods and biodiversity
conservation seen as antagonistic (Adams et al. 2004;
Persha et al. 2011), therefore contributing to social and
environmental conflicts. This is because the intensi-
fication of food production over the past century to a
large extent has been at the expense of trees (Foley
et al. 2011; Power 2010). Another reason is that
agriculture and forestry tend to be managed in a
sectoral way, with sometimes competing objectives.
The prevailing framings tend to overlook potential
synergies and consider food production and biodiver-
sity conservation ‘individually’ (Glamann et al. 2017),
while potential synergies between biodiversity con-
servation, forestry and food production need to be
accounted for (Minang et al. 2014; Sayer et al. 2013;
Sunderland et al. 2007). Agroforestry is a form of
integrated land management that combines agriculture
and forestry on a same unit of land and aims to ‘create
environmental, economic, and social benefits’ (USDA
2019). Forest farming is one type of agroforestry
practices and refers to growing non-timber forest
products (food, herbs, botanical or decorative crops)
under a forest canopy ‘that is managed to provide ideal
shade levels as well as other products’ (USDA 2019).
It is the type of agroforestry practices discussed in this
paper.

To address synergies between rural livelihoods,
biodiversity conservation and the capacity of the
natural environment to provide ecosystem services,
the role of local communities is central (United
Nations Development Programme 2015). Local par-
ticipation in forest governance is considered a ‘key
mechanism’ to incentivise communities to use
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resources in a sustainable way (Agrawal et al. 2008;
Larson and Soto 2008). Also, by taking an active role
in the management of natural resources, communities
enhance their knowledge, feel accountable and there-
fore can perceive forest rules as being more legitimate
(Larson et al. 2008). They re-invent their traditional
roles and capacity to innovate (Nijnik et al. 2019),
therefore improving the delivery of sustainable, smart
and socially innovative solutions (Khadka et al. 2018).
But if stakeholders’ inputs into the use and manage-
ment of natural resources is crucial, their participation
in framing problems and identifying solutions to be
implemented is even more relevant and potentially
powerful.

Communities’ participation in tackling challenges
has been widely studied in environmental manage-
ment (Prabhu et al. 2012; Reed 2008) and agricultural
research and development (de Souza et al. 2012; Schut
et al. 2015; Scoones and Thompson 2009). While the
environmental management literature focuses on
management and governance, the agricultural research
and development literature focuses on understanding
the uptake and diffusion of innovation. Both streams
acknowledge the value of communities’ participation
and the evolution of approaches to participation:
(i) from top-down to bottom up approaches; (ii)
increased inclusion of stakeholders’ voices at different
stages including from the outset. As stakeholders’
participation increases awareness of the multiple
dimensions of a problem, it also provides insights into
the feasibility, socio-cultural and economic adequacy
and acceptance of potential solutions (Faysse 2006). In
that sense, stakeholders’ contribution to the analysis of
a situation is perceived as critical.

More recently, social innovation has been identified
as crucial for addressing challenges (BEPA 2012) as it
has the potential to deliver tangible and positive
benefits for rural communities (Neumeier 2012; Smith
and Seyfang 2013). Social innovation refers to the
reconfiguration of social practices and new institutions
such as networks, partnerships, collaborations and
governance arrangements—in response to societal
challenges and opportunities (MacCallum et al. 2016;
Polman et al. 2017). Its potential lies in offering ‘new
ways of framing, knowing, doing and organising’
(Haxeltine et al. 2016) and transforming the way
researchers, development agents and rural stakehold-
ers usually work together. It represents a shift in the
perspective and approach to development that
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provides opportunities for better inclusion of stake-
holders’ voices, values and vision in matters that
concern them and for valuing their experience (Bock
2012).

Innovation actions aim to enhance social innova-
tion. They are user-centred action arenas aiming to
accompany social innovation actors in the definition
and realisation of their objective (Govigli-Marini et al.
2020). They create collaborative learning and net-
working, with continuous interactions among
researchers, knowledge brokers and rural stakeholders
to foster and mainstream innovations and leave a
durable legacy (SIMRA 2016). The framework under-
pinning innovation actions Govigli-Marini et al.
(2020) proceeds through three phases of design,
implementation and consolidation.

The rationale of this study is to understand the
challenges brought about by pursuing multiple objec-
tives in a forest landscape (i.e. fulfilling livelihoods,
ensuring the protection of the environment and
ensuring biodiversity conservation) by giving a voice
to its primary users.

We applied our analysis to the forests of Guade-
loupe, an overseas region of France in the Caribbean.
Until the 1950s, agroforestry practices have shaped the
mountainous forest landscape and contributed to
sustaining the territory with forest’s resources such
as wood and food (i.e. seeds, coffee, vanilla, cocoa,
fruits, tubers). Subsequent development of the Guade-
loupean agriculture progressively led to the decrease
of the agrobiodiversity of those systems and agro-
forestry practices were mostly abandoned in the 1970s
in favour of a type of mechanized, export oriented and
productivist agriculture developed in the lowlands. As
a consequence, the high value added crops (ie. coffee,
cocoa, vanilla) and the subsistence oriented crops
cultivated in the upland agroforestry systems either
became a negligeable part of the agricultural produc-
tion or were relegated to landscape interstices. Since
the 1990s, agricultural development programs have
attempted to revive traditional agroforestry practices
by adopting sectorial approaches, focused on the
development of a single crop (i.e. vanilla or coffee or
cocoa). So far, the succes of those different programs
in sustaining the development of agroforestry has been
mixed. This study aims to contribute to a roadmap for
agroforestry in Guadeloupe by outlining the sustain-
ability challenges faced by vanilla forest farmers and
identifying sustainable pathways for the development

of multifunctional forest gardens in Guadeloupe. To
achieve that objective, we draw on local farmers’
visions, values, knowledge, and experience. In partic-
ular, we built upon the framework proposed by
Govigli-Marini et al. (2020) (the first step or design
phase in particular) to set up a participatory process
and gain insights into: (i) farmers’ vision, needs and
aspirations for the future; (ii) their understanding of
barriers and enablers in relation to the sustainability
challenges and (iii) their framing of human—environ-
ment relationships in socio-ecological systems and
how those inform priorities for research and develop-
ment of multi-functional forest gardens in
Guadeloupe.

This work adds to current literature on multifunc-
tional agro-forests, human-forest interactions, on the
role of social innovation both in designing sustain-
ability transitions and in evolving approaches to
participation by providing evidence from a margin-
alised rural area. Our paper reports the outputs from
the developed participatory processes and explains
how they inform innovation pathways for agroforestry
in Guadeloupe.

Material and methods
The case study and study area

Guadeloupe is an overseas region of France in the
Caribbean (Fig. 1). The Archipelago of Guadeloupe
is 1,628 km® and is one of the 34 Hotspots for
Biodiversity in the World (Myers et al. 2000).

The Agricultural Union of Vanilla Farmers (50
members of which 30 active) in Guadeloupe called
SYAPROVAG was created in 1993 to revive this
historical crop. Up to 35 t/year of black vanilla used to
be produced until the 1920s in Guadeloupe while
current production currently hardly reach 1.5 t/year
(SYAPROVAG, personal communication). Official
agricultural statistics about the sector are scarce to
inexistant given its confidentiality. Vanilla, as a
perennial forest production, is very sensitive to
climatic hazards and has a long period of return on
investment (SYAPROVAG, personal communica-
tion). This can lead to farmers having a negative
cashflow for several consecutive years. Guadeloupe
counts with 71, 000 ha of forest of which over half is
private. Public forest is mostly managed by a state

@ Springer
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Fig. 1 Location of the study area. Map made with Natural Earth. Free vector and raster map data @ naturalearthdata.com

agency—the National Forest Office—under specific
regulations which are beyond the scope of this paper.
The case study presented in this paper concerns mainly
privately owned forest, the majority of the SYAPRO-
VAG members and participants to the workshops,
being private owners.

The VALAB operational group (OG):
an interdisciplinary stakeholders’ platform led
by a farmer organisation

In 2011, having experienced the lack of sustainability
of vanilla production, the SYAPROVAG formulated
the hypothesis that diversifying the production could
be a solution to the lack of sustainability of forest
vanilla production. In 2016, the SYAPROVAG cre-
ated the VALAB operational group (OG) to test this
hypothesis and formulated the VALAB concept that
stands for: Integrated Value Enhancement of the
Guadeloupean Forest Agrobiodiversity (in French:
Valorisation Ecosystémique Intégrée de 1’ Agrobiodi-
versité de la forét de Guadeloupe). Funded by the
Measure 16.1 of the European Agricultural Rural
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Development Fund (EARDF) for the emergence of
operational groups, the OG was organised in 2018
within the European Innovation Partnership (EIP) with
the objective to test the ecological, economic and
social sustainability of diversification of agricultural
production in the forest through forest farming. In the
introduction, we have defined agroforestry and forest
farming. Forest farming is currently the specific type
of agroforestry the VALAB OG focuses on, given that
it is the practice most of the members of SYAPRO-
VAG have adopted. In the remainder of this article, we
will use the term ‘agroforestry’ to refer to the general
land use management practice and to ‘forest farming’
when referring to the specific case of the VALAB OG
or the farmers of SYAPROVAG. We also refer to
‘forest garden’ as the agrosystems resulting from
forest farming and to ‘forest farm’ as the economic,
social and environmental unit supporting forest farm-
ing. The OG is composed of the partners of the project.
Operational groups are plebiscited by the European
Union to encourage bottom-up initiatives with a strong
problem-solving and placed-based development
focus. As an interdisciplinary platform, the OG counts
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partnership. Initially formulated by a core group of 3 farmers,
the hypothesis of the diversification of the production of forest
gardens became the VALAB concept in 2016. The OG, of the

with a range of partners with complementary skills,
expertise and mandates (ie. farming, agronomy,
ecology, economy, education, social, research, exten-
sion, consulting, solidarity and insertion, nature con-
servation). Those members belong to the private,
public and non-for-profit sectors (see Fig. 2).

Beyond the VALAB project, the OG has con-
tributed to European projects such as the Horizon 2020
SIMRA and CONSOLE projects. Activities developed
in those projects are complementary to those run by
the OG while expanding their scope. By contributing
to those projects, the OG is able to benefit from and
contribute additional expertise and collaborative
opportunities. The day to day functioning of the OG
is dependent upon targeted funding available
through the European Agricultural Rural Develop-
ment Funding (EARDF) without which, its activities
are limited. The VALAB project was funded by the
EARDF for one year. It led to the establishment of the
OP and a baseline study of current forest farming
practices. The RACOON project proposal, submitted
in 2020, aimed to follow up on the activities started in
VALAB.
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same name was created in 2016 and counted with 6 partners. It
has since then expanded, and now counts with 16 partners that
aim to test the hypothesis and have been developing project
proposals for that purpose. Expertise and mandate of the
partners are indicated in bold

The participatory workshops: towards a shared
vision of the multifunctionality of the forest

Two participatory workshops were organised as part
of the Horizon 2020 SIMRA project, in coherence
with the objectives pursued by the operational group
ie. the workshops aimed to create a shared vision of the
multifunctionality of the forest amongst members of
the OG. Each workshop focused on a specific theme
developed in the next two sub-sections. The work-
shops’ outlines were developed with inputs from the
core members of SYAPROVAG both in terms of the
objectives and design. This approach took into account
the experience and expectations of the core members
of SYAPROVAG vis-a-vis the wider network of
members (50 members) but also aimed to empower
them to take ownership of the process. The activities
were conceived so that both their structure and content
created the conditions for social learning, human and
social capital reinforcement and tangible outputs
delivery. Recruitment of participants was conducted
by the SYAPROVAG who invited their current and
prospective members with a view to include women
and young farmers. 4 women and 14 men attended the
workshops and 6 participants were below 40 years old
(1 women, 5 men). 17 of the farmers owned private
forest and 1 of them rented public land from the
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National Forest Office. This farmer was included due
to his membership to SYAPROVAG. Albeit with a
different landownership status, he shared part of the
constraints highlighted by private owners.

Understanding farmers’ vision for the future
and barriers and enablers in relation
to sustainability challenges: workshop 1

The first workshop was attended by 17 participants
and 6 facilitators. It aimed to understand the chal-
lenges faced by farmers, identify their needs in respect
to those challenges as well as potential solutions. The
workshop plan was to lead the participants to envision
a trajectory from their current situation to a future
desired situation (Prabhu et al. 2012). The current
situation was presented as the following 5 types of
existing production systems (Castro Nunez 2018): (1)
Heritage crops and tourism activity; (2) Heritage crops
outside the woodland; (3) Heritage crops on land
managed by the Office National des Foréts' (ONF); (4)
Heritage crops in private forest; and (5) Forest
gardens. Participants were asked to identify which
type they belonged to, to reflect upon this typology
and add the criteria they thought were missing. They
were then asked to reflect upon: (i) the futures they
desired in 10 years’ time; (ii) barriers that could
prevent them from achieving this vision and; (iii)
possible solutions that could be implemented. A
problem-action matrix (Hewitt et al. 2017) map out
potential barriers that comprised two axes: (i) the type
of problems or constraints faced (technical, organisa-
tional, commercial, legal/regulatory and environmen-
tal) and (ii) the level at which this constraint occurred
(individual, collective or at a larger scale linked to the
wider socio-institutional system).

Problems were prioritized by means of a vote using
sticky dots. Each participant was given 5 sticky dots
that they had to position on the problems they thought
needed to be prioritised. Problems were ranked
according to the number of dots they gathered. In
each group, participants were paired and asked to
define corresponding solutions by identifying: (i) what
needed to be done; (ii) how; (iii) who had to be
involved and in what capacity (Who does? Who

! The National forest office is a French governmental agency in
charge of the management of state forests, city forests and
biological reserves.
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Fig. 3 Unfolding solutions

intervenes? With whom does the solution has to be
constructed?) and (iv) the means necessary to imple-
ment the solution (Fig. 3). Answers to those questions
helped the participants identify the steps they needed
to implement to achieve the desired future and shape
the trajectory towards this future. Due to time
constraints, the participants and facilitators reflected
on the first 10 problems identified.

The solutions found in the two groups were
discussed in the plenary session. Both groups had the
opportunity to comment on each other’s solutions.
Results were summarized by the team of facilitators
and a participatory evaluation of the workshop was
organised. A debating time was included for partici-
pants to reflect on the two days’ workshop.

Understanding farmers’ framing of human—
environment relationships in socio-ecological
systems and the role they want to play in those
relationships: workshop 2

The second workshop was attended by a total of 18
participants, most of them returning from the first
workshop. Activities aimed to assess the perceptions
of the ecosystem services and biodiversity associated
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Fig. 4 Participants discuss landscape’s elements, ecosystem
services and biodiversity in the territory

with the forest and discover what farmers considered a
heritage they wanted to pass on to future generations
(Fig. 4). Heritage, ecological continuity and solidarity
were the key themes discussed. The scale was
territorial, and the workshop was facilitated by two
pairs of expert-facilitator with ecological expertise
and knowledge of the territory. Each pair interacted
with a sub-group of participants. Participants were
reminded of the historical dimension of forest farming
based on Castro Nunez (2018). Pictures of the territory
with landscape’s elements, biodiversity, and ecosys-
tem services were used to support discussions (Fig. 4).
In both workshops, activities were designed to
support plenary’s and sub-groups’ dynamics, where
deliberation processes took place, as well as to ensure
that participants exchanged views between each other
and facilitators who responded to participants inqui-
ries, adding knowledge and sending back questions.
Participants were asked to synthetize each activity and
asked to feed them back during plenaries enabling
them to be active in the learning processes and
debates. The information collected was compiled and
graphically represented by the research team.

Results
Current situation and desired futures
Findings from the first workshop indicate that half of

the participants (identified as Group 1 for the subse-
quent activities) belong to types (1) Heritage crops and

a tourism activity, (2) Heritage crops in the woodland
and (3) Heritage crop on land managed by the ONF,
while the other half (Group 2) belong to both types of
(4) Heritage crops in private fores and (5) Forest
Gardens of the Castro Nunez (2018)’s typol-
ogy (Fig. 5). One participant stood out from the others
by not owning any land, and therefore belonging to
none of the types. This participant was assigned to
Group 1, since his situation was similar to that of
participants owning forest land, but not currently using
it. Most of the participants stated that they were
underusing the land because of the damage caused of
the hurricane Maria in 2017. The two groups were then
led to reflect separately upon their desired future.
Participants’ current situation was contrasted with
their desired future in the sense that all envisioned
very productive farms (Fig. 5). The desired future in
Group 1 corresponded to farms which would have
‘optimized’ the production of heritage crops and
honey in 10 years. By ‘optimization’, participants
referred to increased production (through increased
yield and cultivated area) as well as better technical
management of the crop and transformation processes.
The desired future in Group 2 corresponded to
moderately diversified forest gardens. After this step,
some participants from both groups envisioned diver-
sifying into agrotourism and/or educational farms. 7
participants out of 17 from both groups envisioned
agrotourism and/or educational farms as their desired
future. The trajectories to achieve desired futures
comprised such steps as the acquisition of private land;
production diversification; agro-processing and com-
mercialisation of the production (direct sale).

Barriers to achieving desired futures

At total of 31 barriers belonging to the following
categories were identified: technical, environmental,
technical and organisational, legal and regulatory,
commercial and others Fig. 6. Number of votes for the
different problems identified were expressed either at:
(1) the individual; (ii) collective or (iii) higher level
(Fig. 7). Most of the constraints were expressed at the
individual level followed by constraints at the collec-
tive level.

Technical barriers expressed at the collective level
were the loss of knowledge and know-hows and the
lack of technical references regarding forest farming.
Legislative and regulatory constraints at the individual

@ Springer
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Fig. 5 Farms’ trajectories towards the desired future (T1, T2, T3, T4 and TS5 refer to the types of the typology by Castro-Nunez 2018)

level were the administrative burden and insufficient
knowledge of the legislation. At a higher level,
legislative and regulatory constraints identified were
the lack of common interpretation of the legislation as
well as remote and inaccessible state services. Com-
mercial barriers at the collective level were the lack of
market opportunities and of visibility of the produc-
tion in forest farming. Natural constraints at the
individual level were the difficulty to access forest
plots and their remoteness. Organisational barriers at
the collective level were the lack of collective
organisation for on-farm work and inputs. Finally,
‘others’ refer to a wider range of barriers that could not
be classified in any of the previous categories.

The first 10 problems prioritized were: the absence
of technical references, of cash-flow and of adapted
mechanisation, difficult access to plots, robbery and
deterioration of the crops, hurricanes, lack of labour
and of its collective organisation, loss of know-how
and shortage of commercial opportunities. Those
problems occurred at the individual and collective
levels as well as at a larger scale related to the socio-
technical and institutional environment.

@ Springer

Solutions

Figure 8 represents the farmers’ mental map of the
solutions to achieve their desired futures. As revealed
in the previous exercise, farmers envisaged diversifi-
cation and optimization of production. To achieve this,
9 types of strategies were identified. The first one
related to the production aspect and aimed to address
the lack of knowledge and technics by creating socio-
technical references, maintaining existing knowledge
and know-how and adapting mechanization. Solutions
envisioned were: (i) assessing what exist in terms of
knowledge and know-hows, (ii) adapt existing knowl-
edge and technics, (iii) test and evaluate innovative
systems and technics, and (iv) ensure that the knowl-
edge and technics acquired are passed on to end-users.
The second one related to a more collective organi-
sation of the work and aimed to address the shortage of
labour and difficulties to access adequate equipment.
Solutions envisioned were: (i) to liaise with the third
sector (i.e. non governemnetal and non-profit organ-
isations) to implement social farming activities, (ii) re-
visit a traditional form of collective work on a farm
labelled as ‘lend-a-hand bank’ and (iii) create a
cooperative to purchase collectively and access costly
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Fig. 6 Number of votes for 20
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Fig. 8 Extract of the mental map of the solutions identified by
the farmers to overcome barriers to achieve their desired future.
The central item is the problem formulated, the green items are

agricultural equipment. The third one aimed at main-
taining or improving the assets base by improving
access to the plots, securing the plot to prevent robbery
and damage and improving disaster management.
Solutions identified were: (i) implementing peer-
surveillance, (ii) restraining physical access and (iii)
marking vanilla pods to ensure that the owner is
identified, and illegal trade does not occur. The last
strategy identified was to improve commercialisation
prospects by (i) increasing the quality of the product

the strategies identified. Operational solutions for each strategy
are described in the text. Full map available in supplementary
materials. Graphics program: Mindmanager©

and targeting high-end markets, (ii) highlighting the
distinctiveness of the product and adding value
through labels and (iii) retaining most of the value
by selling it directly to customers. Strategies were
connected to each others, since some solutions fuelled
several strategies (i.e. social farming or ‘lend-a-hand’
banks). Also, even if not represented on the map for
the sake of clarity, the improvement of collective
organisation would have beneficial effects on all
strategies identified.
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To provide for the heirs
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Knowledge
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Importance of life
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Knowledge & know-how

Values & vision

Capacities

Fig. 9 Extract of the mental map of what Heritage meant for the farmers and what they wanted to pass on to the next generations. Full
map available in supplementary materials. Graphics program: Mindmanager ©

Heritage

In terms of heritage, the participants distinguished
between the asset, the knowledge and know-how and
the values and vision they have inherited (cf. Fig. 9
and supplementary materials). The asset was charac-
terized in terms of its land tenure (family plot or
concession plot), functional status (fertile soil), struc-
ture (creole garden ie. a traditional farming system
characterized by the association of multiple crops in
space and time), the Heritage crops (ie. the genetic
material that can be found in the forest amongst which
vanilla) and fauna it contained as well as less tangible
aspects, such as a good quality of life. The knowledge
and know-hows related to agriculture and ecology, and
to practices related to the natural species and crops but
also to the management of the cropping system, as
well as soil fertility.

Changes that have occurred in relation to the asset
consisted of: (i) improving its structural (drainage,
access) and production capacity (e.g. rehabilitation);
(ii) providing services (e.g. habitats for pollinators);
(iii) changes to improve and diversify cropping
practices (e.g. vanilla looping & mulching); (iv)
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values and vision. Participants wanted to pass on
(1) an asset that is able to procure human well-being;
(i1) knowledge and know-hows; (iii) values and vision
(e.g. respect for nature) and; (iv) capacities (e.g.
resilience) (Fig. 9). They did not want to pass on:
(i) practices that could have a negative impact on
ecosystems; (ii) a polluted asset; (ii) negative values
and vision. Finally, the reasons for what farmers
wanted to pass on their heritage related to concrete
objectives at the individual or collective levels and
concerns over preservation of the common good.

Pathways to the sustainable development of forest
farming in Guadeloupe

The outcomes of the workshop were integrated into a
roadmap for the development of sustainable forest
farming in Guadeloupe. The central idea of this
roadmap is to establish the multifunctionality (envi-
ronmental, economic and social) of the forest as a
common good that has to be preserved while achieving
the joint objectives of agricultural production and
protection of the natural environment. This action
strategy holds seven main pathways: (1) Recovering
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and capitalising traditional knowledge and know-
hows associated with forest farming; (2) Producing
technical references for forest farming through the
characterization of the natural environment and its
ecosystem services, assessing the potential impact of
farming practices on the environment, identifying
options to mitigate the environmental impact of
agricultural practices on the forest ecosystem and
experimenting in-situ innovative farming systems; (3)
Transfering knowledge though the co-conception of
experimental forest gardens, fostering peer-to-peer
learning and elaborating adequate training for new
entrants in forest farming; (4) Assessing conditions for
the development of forest farming at the institutional
level and public policies level by examining trade-offs
and synergies offered by current governance arrange-
ments and policy instruments as well as proposing
innovative instruments and incentives for sustainable
forest farming; (5) Fostering the creation of added
value on forest farming products by developing
adequate processing and labels and developing col-
lective organisation for the marketing of those prod-
ucts; (6) Facilitate the installation of new entrants into
farming by examining the specific set of conditions
they are subject to and tailoring intervention to their
needs and; (7) Perpetuate the VALAB initiative by
fostering further collaborative partnerships with rele-
vant actors within the innovation ecosystem and
implement innovative approaches such as living
laboratories.

Discussion
Sustainability challenges faced by forest farmers

The farmers highlighted a broad range of challenges
spanning from the production to the commercialisa-
tion of forest farming products. The diversity and
range of those challenges and the presence of a number
of technical challenges amongst them (ex: lack of
socio-technical references, lack of adequate mechani-
sation) is indicative of the lack of provision for forest
farming in the current innovation system. Those
challenges miror those faced by vanilla farmers in
countries from the greater Caribbean such as Mexico,
Costa Rica and Colombia: important knowledge gaps
on the ecology, ecophysiology, agronomy and genet-
ics of wvanilla, lack of appropriate innovation

infrastructure to support the development of the crop
from the production to the commercialisation stages
including technical training and advisory services
(Borbolla-Perez et al. 2017; Flanagan and Mosquera-
Espinosa 2016; Azofeifa-Bolanos et al. 2014). Simi-
larly to those countries, challenges arose in relation to
the right balance to be achieved between agricultural
production and conservation of genetics resources and
biodiversity at the territorial scale (Watteyn et al.
2020; Flanagan and Mosquera-Espinosa 2016; Velaz-
quez-Rosas et al. 2018). In order to address those
challenges, farmers have, through the VALAB project
(Integrated Value-enhancement of the Guadeloupean
Forest Agrobiodiversity), opted for a renewed vision
of the forest in the Guadeloupean context, a multi-
functional vision that they defined at different levels.
Their vision calls for an integrated development plan
for agroforestry based on renewed approaches and
moving away from previous sectoral orientations.

The workshops, through bringing together stake-
holders whose farming systems are not mainstream,
have enabled the identification of the specific con-
straints of this type of land use and allowed the
expression of otherwise unheard voices (Faysse 2006;
Bock 2012). They have revealed the importance of
technical barriers in relation to crop production, shade
management and protection of the environement.
Those barriers, if removed, could enhance the pro-
ductivity of the forest gardens while ensuring that the
ecological functionality of the forest is preserved. The
focus should be made on the quality of the forest
farming products and the sustainability of associated
agroforestry practices.

Towards the integrated value-enhancement
of the Guadeloupean forest agrobiodiversity
(VALAB): envisioning multifunctional forest
gardens

Our results show that, in the relative absence of a
proper innovation system for forest farming in
Guadeloupe, reviewing existing experiences in differ-
ent contexts while integrating local stakeholders’
views and experience is key to the co-design of
environmentally, economically, socially culturally
appropriate forest gardens. Farmers’ willingness to
reconcile productive and conservation objectives
should be the entry point for a reflection about a
Stewardship status that would grant them the technical

@ Springer



Agroforest Syst

and ecological knowledge and capabilities to operate
those farming systems at equilibrium.

Indeed, at the level of the cropping system, farmers
referred to the model of the forest garden, a type of
agroecosystem that comprises a wide diversity of
crops associated temporally and spatially and an
‘intermediate land-use system in the nature-culture
continuum’ which has yet to receive attention in
agroforestry research (Wiersum 2004). This deficit of
knowledge is also true of the Guadeloupean context
were very few studies (8 references returned by a
literature search on Web of Science with the following
search strings: ‘agroforestry and Guadeloupe’ and
‘forest cultivation and Guadeloupe’) have been con-
ducted on agroforestry systems. Those studies focused
on very specific systems (i.e. swamp forests and tree
plantation in pastures) that do not reflect the reality of
participants as evidenced by Dominici (2016), Castro-
Nunez (2018) and Riviere (2017). Examples of forest
gardens have been reported in Indonesia (Mulyoutami
et al. 2009). Their sustainability is ensured by specific
governance arrangements that prevent their over-
exploitation, a question at the heart of future devel-
opments of forest farming in Guadeloupe and empha-
sized by the farmers when referring to achieving the
joint objectives of agricultural production and protec-
tion of the natural environment. Other approaches to
ensure the equilibrium of those agroecosystems have
been suggested: Watteyn et al. (2020) recommend a
strategy combining land sharing and land sparing;
Velazquez-Rosas et al. (2018) associate ecological
study and valorisation of traditional ecological knowl-
edge to co-design agroforestry systems and, Flanagan
et al. (2016) recommend a mix of participatory
conservation strategies (in situ, ex situ and Circa
situm, see p. 212) to be carried out with local
communities. Review of those approaches, their
adequacy and adaptability to the Guadeloupean con-
text will need to be caried out.

At the farming system level, participants envi-
sioned their farms as providing a wide range of
ecosystem services beyond mere production. Indeed,
by referring to agritourism or education, the desired
futures supported the idea of the farms being vectors of
cultural values and heritage and ‘future farms’ were
meant to meet educational and cultural aspirations.
This highlights the importance of diversifying beyond
crop production and into new activities that could
become part of farmers’ livelihoods. If on-farm
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diversification has been extensively addressed in the
literature, relatively few studies have analysed diver-
sification of forest farms. Existing studies focus on
understanding the determinants of forest farm diver-
sification using comprehensive frameworks (Yang
et al. 2018) or understanding the link between
diversification and household welfare (Hong et al.
2019). Six recent references focus on characterising
agroforestry in Guadeloupe, testifying the relative
novelty of the topic and therefore of the knowledge
gaps to be addressed (Castro Nunez 2018; Chaigneau
2018; Cheval 2018; Dominici 2016; Kiki 2015;
Riviere 2017). Finally, farmers saw themselves as
part of those forest gardens with a key role in ensuring
the balance between agricultural production, protec-
tion of the environment and biodiversity conservation.
They also wanted to play an active role in ensuring that
a preserved heritage would be passed on to the next
generation. They specified human—environment rela-
tionships, their connectedness with nature and stressed
the importance of the resilience of socio-ecological
systems. This is consistent with Sarkki et al. (2019)’s
research explaining how human values can be both
catalysts and consequences of social innovations and
Melnykovych et. al (2018)’s research on adaptive
responses of forest-dependent communities. Early
inclusion of local stakeholders’ voices is key to the
success of conservation initiatives as it ensures
potential conflicts around natural resources are han-
dled efficiently, trade-offs between multiple objec-
tives are achieved and natural resources sustainably
managed (Agrawal et al. 2008; Larson and Soto 2008).
This approach has been recommended as likely to
support the sustainable use and conservation of vanilla
resources in agroforestry systems in Colombia (Flana-
gan et al. 2016) and Mexico (Velazquez-Rosas et al.
2018). As such, building upon farmers’ willingness to
embrace a stewardship role is relevant and should be
the entry point for any further development of
agroforestry in Guadeloupe. It would help designing
sustainable options for the management of ecosys-
tems, as has been demonstrated in other contexts e.g.
for the design and implementation of payments for
ecosystem services (Kwayu et al. 2014; Poppenborg
and Koellner 2013; Silvano et al. 2005; Zanella et al.
2014).

Next, farmers referred to and defined the heritage
they wanted to pass on to the next generation. Current
forest landscapes in Guadeloupe result from the
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historical interactions between forest and human
beings that have shaped them (Demené 2014; Lassere
1961). As such, the ‘Jardin des Hauts’, a historical
form of traditional forest gardens, comprised a wide
range of species (coffee, cocoa, vanilla, medicinal
plants, tubers...) which arrangement and usage were
sustained by traditional ecological knowledge, know-
hows and social values (Lassere 1961). Recovering
those would represent an asset in designing sustain-
able, agroecological forest gardens that favour biodi-
versity conservation and ensure ecosystem services
provision. This is in line with the early work of Thapa
and Sinclair (1995) incorporating local knowledge in
agroforestry development and more recently with
Velazquez-Rosas et al.’s study (2018) who found
traditional ecological knowledge to be a very valuable
resource in co-designing vanilla agroforestry systems
that are environmentally, economically and socially
viable as well as culturally appropriate ad contributing
to reinforcing the local identity.

Renewing the approach to innovation
in agroforestry: innovation pathways bridging
between sectors, actors and scales of governance

Our results highlight that in order to implement such
vision of the multifunctionality of forest gardens, it is
crucial to adopt a renewed paradigm of innovation at
the local level and foster innovation pathways that not
only bridge the gap between the agricultural and
forestry sectors but also between actors and scales of
governance. The approach needs to be systemic and
inclusive, to recognise the diversity of actors shaping
forest gardens and to propose agreed governance tools
that define the roles and responsibilities of those
actors.

The diversity of innovation pathways identified is
coherent with the current degree of development of
agroforestry in Guadeloupe. The analysis of the
current and future desired situations not only indicates
the lack of an adequate system of innovation for
multifunctional agroforests (see Sect. 4.1.), but also
represents a radical alternative to what has been
proposed in terms of research and development for the
past decades. Indeed, while historically, the Guade-
loupean forest used to comprise multi-specific forest
gardens (‘Jardin des Hauts’) of which traces remain
(Larade, personal communication), research and
development programmes in the past decades have

focused on single-crop and sectoral development of
vanilla, coffee and cocoa (SYAPROVAG, personal
communication). The ‘Jardin des Hauts’ have a
symbolic value that is that of a ‘blessed time’ and
corresponds to a period when Guadeloupe used to
produce quantities of high value-added export com-
modities and had established a reputation based on the
quality of those products. The workshops we orga-
nized have highlighted the failure of a sectoral
approach and pointed towards one that is tailored to
the characteristics of the territory and builds upon the
understanding of how the ‘Jardin des Hauts’ could be
adapted to current socio-economic conditions and
made coherent with modern lifestyles.

The experience of the participants suggests the need
to move away from a sectoral approach and build
towards the enabling of sustainable human—environ-
ment relationships. This is coherent with the objec-
tives set out it the National Plan for the Development
of Agroforestry that recognises the specificities of
agroforestry systems in the French Overseas Depart-
ment as well as the necessity to characterize them
better (Ministére de 1’Agriculture de 1’ Agroalimen-
taire et de la Forét 2016). This is also in line with van
Noordwijk et al. (2018), who consider agroforestry as
a comprehensive land use that enables synergies
between production and conservation and an oppor-
tunity to transcend current sectorial views on agricul-
ture and forestry.

The barriers identified were not only of different
natures but intervened at different scales, indicating
that the problem to be solved is complex and requires a
systemic approach. The solutions belonged to differ-
ent dimensions and suggested different types of
innovations: technical, organisational, market, social
or institutional innovations. For example, the stew-
ardship role farmers are willing to embrace could be
acknowledged by a Stewardship status granted upon
compliance to good management principles of the
forest outlined in a Charter of good practices. Those
practices would have, at the core the preservation of
the different functions of the forest. The status could
be financed by an innovative funding scheme based on
agreement between public and private actors (ex:
airlines companies offsetting their carbon emission by
contributing to the scheme). In terms of social
innovation, farmers could formally engineer the
transmission of local ecological knowledge to the
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general public through for example demonstration on
site of the process of vanilla production.

The various solutions identified imply working
with different actors within the innovation system
(farmers, researchers, development agents, traders,
final consumers) and at different levels, while reaching
out to institutional and policy actors. In addition, as
evidenced by farmers’ vision of the multifunctionality
of agroforests, there is a need to adopt a socio-
ecological approach to designing sustainable trajecto-
ries of the Guadeloupean forest. Pigford et al. (2018)
suggest moving beyond the agricultural innovation
system perspective towards an innovation ecosystem
thinking. While the former allows an understanding of
the complexity of agricultural innovation, considering
it a result of co-learning processes, and intends to
achieve institutional change and foster innovation
capacity (Klerkx et al. 2012), the latter recognises the
role of human and non-human change agents in
shaping sustainable trajectories, and acknowledges
multiple boundaries (Pigford et al. 2018). Similarly,
Coe et al. (2014, p.76) call for a renewed agroforestry
paradigm advocating for ‘horizontal integration’
across sectors and ‘vertical integration’ of national,
regional, and local scales of governance and of field,
farm and landscape scales of operation. The Valab
operational group, as a multi-actors platform has
initiated such a paradigm change by not only bringing
together a diversity of actors with complementary
visions, skills and expertise but also by innovating in
terms of innovation and innovation governance pro-
cesses (Barlagne et al., forthcoming). To be able to
achieve its ambition and create long lasting legacy this
platform needs to be institutionalised and embeeded in
the current innovation system while preserving its
original mode of operation caracterised by social
innovation, social learning and co-construction
processes.

Conclusion

Inclusion of stakeholders’ voices in innovation pro-
cesses is key to the design of sustainability transitions.
This research aims to demonstrate that social innova-
tion is a key component to innovation in agriculture
and forestry and that by actually including stakehold-

ers’ views and experiences from the onset of an
innovation process, we are able to learn from past
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failures and to identify new sustainable options more
aligned to the local context. We conducted two
participatory workshops with 18 farmers involved in
a European Innovation Partnership Operational
Group, a solution-oriented multi-actors platform pro-
moted by the European Union, to identify their
ambition, vision, values and barriers to implementing
sustainable agroforestry systems. This work has
revealed the challenges faced by farmers. The strategy
identified, and to be implemented to overcome current
challenges, ramified in a diversity of pathways which
ranged from the production to the commercialisation
stages, and including organisational and institutional
matters. Participants embraced a multifunctional
vision of the forest lanscape and saw themselves as
part of the socio-ecological system towards which
they have a duty. Their vision was one of harmonious
and cohesive human-nature relationships. The partic-
ipants have formulated a moral contract with future
generations specifying what they considered to be
their ‘heritage’ and what they wanted and did not want
to pass on to the future generations. The participatory
process sets the primary building blocks toward a
reflection about the system of innovation for the future
of agroforestry in Guadeloupe. Key recommendations
are to bridge the gap between the agricultural and
forestry sectors but also between actors and scales of
governance. A Stewardhsip status should be devel-
oped and implemented building upon farmers’ will-
ingness to play an active role in the sustainable
management of forest gardens. Finally, in order to
maximise the benefits of such stakeholders’ engage-
ment in the design of sustainability transitions and
create long lasting legacy, the platform needs to be
embeeded in the current innovation ecosystem while
preserving its original mode of operation. Future
research is foreseen on the policy conditions for the
existence of such Stewardship status as well as on the
model of innovation that arise from such platforms.
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