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Abstract

Background: Up to now, efforts to help local communities out of the food-insecurity trap were guided by researcher
(or other actors)-led decisions on technologies to be implemented by the communities. This approach has proved
inefficient because of low adoption of the so-called improved technologies. This paper describes the strategic
approaches to the development of a climate-smart village (CSV) model in the groundnut basin of Senegal. A CSV
model is a participatory integrated approach using climate information, improved context-based technologies/prac-
tices aiming at reaching improved productivity (food and nutrition security), climate resilient people and ecosystem
and climate mitigation. In this study, participatory vulnerability analysis, planning adaptation capacity and participa-
tory communication for development were implemented, putting people affected by the impacts of climate change
(CQ) at the center of the approach. Four interdependent groups of activities/domains, namely—Ilocal and institutional
knowledge, use of climate information services, development of climate-smart technology and local development
plans, were covered. It was emphasized, how all this taken together could create improved livelihoods for women,
men and vulnerable groups.

Results: The approach made it possible to involve local people in the decision-making process for the development
of their adaptation capacity to CC. It also helped to set up an overall land management process by identifying and
addressing environmental (sustainable resource management, ecosystem resilience) and socioeconomic (institutional
organization, empowerment, poverty alleviation and food security) challenges. A monitoring survey revealed that
farmers appreciate well this participatory approach compared to previous top-down approach in that the former
allow them to own the process. Also determinant drivers of adoption of the technologies were identified.
Conclusion: Scaling this community development model in sites with similar climatic and socioeconomic condi-
tions could help in contributing toward achieving food security in rural areas at wider scale because of better enthu-
siasm and engagement from rural farmers to pursue solution to their constraints taking into consideration constraints
posed by climate and more need based and tailored advisory services.
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Background

In Africa, 70-80% of hunger and poverty are concen-
trated in rural areas [1]. Climate change adds an extra
burden to this situation that is already severe with dis-
astrous consequences on food security for the popula-
tions [2]. Thus, rural communities, particularly those
in the Sahel, who live in an environment that is already
fragile, are more vulnerable because of the importance of
natural resources and rain-fed agriculture in their econo-
mies [3]. Senegal, particularly the agro-ecological zone
of the groundnut basin, is in this situation where 70%
of the population depends on agriculture and livestock
and where the natural vegetation is replaced by crops on
most of the land [4] with the resultant diminishing soil
fertility. In this area, agriculture, mainly of rain-fed type,
is heavily dependent on agro-climate parameters such as
rainfall, temperature, sunlight and wind that experience
significant variations over the years [5]. This amplifies
the vulnerability of rural populations that are in a vicious
cycle of poverty. In the face of this situation, major pro-
jects have been implemented in Senegal to promote
adaptation through the dissemination of climate-smart
technologies and practices. Despite these efforts, the
food security situation is still precarious and even criti-
cal for the rural population. One of the reasons for this
situation is that many different planning approaches and
tools are used leading often to low participation of the
local populations in the assessment of their own ability
to adapt to climate change [6]. In fact, the degree of par-
ticipation of the rural population in the planning, moni-
toring and evaluation of adaptation capacities was often
incomplete and inadequate. In many cases, the popula-
tions were not involved in decision making. Participation
was often limited to analyzing vulnerability and giving
researchers the choice to determine and plan adaptation
actions and choose tasks to be undertaken by communi-
ties. Consequently, there is a lack of consistency between
the situation of vulnerability and adaptation actions [6].
Recently an holistic approach called climate-smart agri-
culture (CSA) is being promoted and consists in the use
of climate information and context-based technologies
and practices with the aim to improve productivity (food
and nutrition security), increase resilience of the peo-
ple and ecosystems (adaptation) and reduce greenhouse
gases emission/sequester carbon when possible (mitiga-
tion) [7]. However, the rate of adopting climate-smart
technologies and practices remains very low [8]. The
linear approach, which is still present in a large number
of programs and institutions, has been criticized for its
monopoly on production of knowledge by researchers [9]
and its rigid view of innovation [10]. The importance of
mainstreaming technological innovation in policy, organ-
izational and institutional innovation in agricultural
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development research projects was called for [8]. In this
study we hypothesized that the actual involvement of
men, women and vulnerable groups in the use of diagno-
sis, planning, monitoring and evaluation tools can sus-
tain individual, organizational, institutional and policy
behavioral changes in order to adapt to climate change
and adopt climate-smart practices. This paper describes
the process of mainstreaming social and environmental
components into development of a climate-smart model
village, using participatory tools for analyzing vulner-
ability, planning adaptation activities and communication
for development. This approach is thought to be suitable
for sustainable human development processes especially
in sub-Saharan Africa taking into consideration the fact
that human behavior is determined by complex and
multifaceted relations of individuals, families and com-
munities with the environment, geography, history, cul-
ture, politics, the economy and religion [11]. The paper
also assesses local perception of the current participatory
approach as compared to previous top-down approach.

Methods

Study area

This study was conducted in the Kaffrine Region, inter-
vention site of the Climate Change, Agriculture and
Food Security (CCAFS) program in Senegal. The prior-
ity intervention area is a square block of 30 km x 30 km
(Fig. 1) [12]. This area covers about fifty villages in five
rural municipalities. It concerned more specifically the
Ndiognick Rural Municipality, Ngouye and Daga-Birame
Villages, Kaffrine Division and present Kaffrine Region
situated between longitudes 15°86 W and 14°58 E and
latitudes 14°74 N and 13°74 S [13].

Rainfall in the area varies between 600 and 700 mm.
The hydrographic system of the region consists of the
Saloum branch, temporary ponds and small valleys fed
by rainwater. These are water points used as drinking
water for livestock, but they dry up in the dry season
[13]. Vegetation is of Savannah grassland type where
only few trees and shrubs are encountered, mainly in the
north of the Kaffrine Region, in areas with very shallow
(encrusted) or very dry soil [14]. Species such as Com-
bretum glutinosum, Combretum nigricans and Guiera
senegalensis are the dominant ligneous component. The
region had 566,992 inhabitants in 2013 with a density
of 50.6 inhabitants per km? which is lower compared to
national average of 69 inhabitants per km? [15]. Agri-
culture, livestock, forestry, handicrafts and trade are the
main activities in the region. Pertaining to agriculture
sector at the whole nation level, in the season 2010-
2011, the Kaffrine Region was ranked second cereal pro-
ducer with 221 038 tons and first groundnut producer
with 23.48% of national production [16]. However, due to
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Fig. 1 Location of the two study sites (Ngouye and Daga-Birame Villages) in Kaffrine Region, Senegal

soil depletion and decreasing rainfall, crop productivity is
declining [17]. In recent years, livestock, an also dynamic
and vital economic sector in the region, ranks second
after agriculture.

Data collection

The methodology of this study is based on the Participa-
tory Communication for Development (PCD) approach.
PCD is defined as “a planned action, based on the one
hand on participatory processes and on the other hand
on media and interpersonal communication, which facili-
tates dialogue among various actors” [9]. The rationale
for choosing this tool is that it helps facilitate commu-
nity participation (men, women and vulnerable groups)
in their own development initiatives through the use of
various communication strategies. Here, the expression
“community participation” does not refer to the mere
participation in the activities described by other actors,

but participation in decision making on activities to be
undertaken and goals to pursue. This study gathered
76 agro-pastoralists to whom the different tools were
explained. They were later on separated into groups of
men (37) and women (39) for the practical use of the
tools. The process included four main interrelated phases
which are: problem definition, planning, intervention/
experimentation and evaluation. It develops continuously
through each of the landmark stages, through interac-
tions between actors and members of the community.
For the first two phases which correspond to diagnosis
and planning, data were collected using participatory
vulnerability evaluation and adaptation capacity to cli-
mate change tools. They are extracted from the adapta-
tion capacity planning and monitoring and evaluation
toolkit (TOP-SECAC) [18]. These tools help to start from
analyzing the situation of vulnerability and adaptation
capacity to the impact of climate change on a community,
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in order to develop a vision, identify an action plan for
building adaptation capacity of the populations and insti-
tutions and, finally, identify partners that can contribute
to the implementation of adaptation actions. The tools
used are:

o Tool 1: Analysis of vulnerability and adaptation
capacity to climate change. It consisted in
participatory drawing of a map on livelihood
resources and requesting farmers to identify three
most important climate hazards and locate them in
the territory placed under their management. Then
a vulnerability matrix was developed to analyze
the perception of members of the community
concerned about the level of influence of climatic
hazards on main livelihood resources. The groups
were asked to give a score to the impact of the
different climate hazards on their resources (0 = the
hazard has no impact on the resource; 1 = very low
impact; 2 = low; 3 = average; 4 = strong; 5 = very
strong). Finally, a matrix of adaptation strategies
was used to help identify and analyze (current and
future) adaptation strategies. It included the level
of importance of main livelihood resources in the
implementation of the said strategies.

o Tool 2: The CRIiSTAL (Community-based Risk
Screening Tool—Adaptation and Livelihoods). Use
of CRiSTAL helped us to input the data collected by
Tool 1 to obtain various crossed tables that linked—
climate hazards and their impacts on key resources
and adaptation strategies of communities—and
proposed actions and their influence on the resources
most affected by climate hazards on the one hand,
and on the other hand, the influence these actions
have on the most relevant resources for adaptation.

« Tool 3: Vision-Action-Partnership (VAP). This tool
enabled community members of the study area
to make future projections in a context of climate
change. In a participatory manner, community
members defined the ideal or desired situation in
which they would like to be, despite the existence of
climate hazards. The definition of the ideal situation
was based on various impacts of climate hazards
observed. They then identified actions they had to
implement by themselves and partners to whom they
have made specific requests. Actions identified were
later prioritized by communities in meetings. The
defined actions were categorized by the researchers
and put in the framework of the CSV following
the four (4) components of the model which are
1—development of climate-smart technologies
and practices, 2—climate information services
for improved climate risk management, 3—local
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development planning and 4—strengthening local
institution and knowledge sharing. In the current
paper, only major activities put in place will be given.

Finally, the evaluation phase concerned capitalization,
dissemination of results and self-evaluation of the impact
of activities jointly carried out by local stakeholders,
researchers and other actors. Moreover, a survey was
conducted to evaluate the perception of the stakeholders
on the most significant activities of the project that
induce adoption of technologies and the approach of the
project notably in comparison with previous top-down
approaches used by other projects in the areas. In total,
25 people from which 20 farmers (10 men and 10 women)
and 5 technicians (a forester, an agriculture extension
agent, 2 decision makers and a research assistant), all
actively involved in the project, were surveyed.

Results and discussion

Analysis of vulnerability and adaptation of the
communities of Ngouye-Daga-Birame to climate hazards
Matrix of vulnerability of livelihood resources

The three main hazards said, both by men and by women,
to mostly affect livelihood resources were strong winds,
flooding and drought (Table 1). For men the hazard that
affects the resource most was drought, while for women
it was strong winds.

Analysis of the assessment of the level of influence of
hazards on livelihood resources by local communities on
a scale from 0 to 5 shows that for men and women, it was
the component “financial resources” derived from the
sale of agricultural, livestock and market gardening prod-
ucts which are most affected by various climate hazards.
On the contrary, physical resources (drilling, health post,
school) are thought to be less affected by climate hazards.

Analysis of the impacts of climate hazards and related
adaptation strategies

Table 2 focuses on analysis of the impacts of climate haz-
ards and related adaptation strategies. For both men and
women, the impacts of winds observed are fires spread-
ing into homes, spread of disease and habitat destruc-
tion (removal of roofs). The responses described by these
groups of men and women are recourse to firefighters,
building houses using cement bricks and reforestation.
But because of firefighting stations being far from the
village, the lack of resources to build and lack of knowl-
edge on tree planting, these strategies were not feasible.
Women specifically mentioned infertile land as a con-
sequence of strong winds and recommended the use of
fertilizer and the promotion of Farmer-Managed Natu-
ral Regeneration (FMNR) to address the issue. They also
pointed out that inadequate financial resource, the lack of
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Table 1 Local perceptions of the impact of the different climate hazards on livelihood resources at Ngouye and Daga-
Birame villages in Kaffrine Region, Senegal

Strong winds Flood Drought Total score given by the
different groups for the
combined effect of the
different hazards

Resources/gender M w M w M w M w B
Natural resources
Farmlands 4 5 5 2 3 11 12 23
Rainwater - 0 - 5 - 0 7
Livestock 3 2 - - 5 4 6 14
Trees - 5 - 4 - - - 9 9
Physical resources
Drilling 0 0 0 0 3 3 0 3
Health post 1 4 - - 0 1 4 5
School 1 - 4 3 0 5 8
Financial resources
Incomes derived from agricultural products 5 4 4 4 5 3 14 11 25
Incomes from small livestock 3 - 4 5 - 7 8 15
Incomes from market gardening - 3 - 0 - 5 - 8 8
Trade 3 - 2 - 5 - 10 - 10

The numbers in the table are the score given by the different groups (men and women) to the impact of the hazard on the specific resources

u_n

0 the hazard has no impact on the resource, 7 very low impact, 2 low, 3 average, 4 strong, 5 very strong

means that the group did not mention the resource or the hazard as important. M men, W women and B both genders

Table 2 Assessment of the impacts of the different climate hazards, suggested adaptation strategies and factors pre-
venting the adoption of these strategies, as perceived by farmers in Ngouye and Daga-Birame villages in Kaffrine Region,

Senegal

Group

Impacts

Adaptation strategies

Factors preventing the adoption of the
alternative strategy

Strong winds
Men and women

Women

Men
Flood
Men

Women
Men and women

Drought
Men

Women

Fire spreading into homes
Spread of diseases
Habitat destruction (removal of roofs)

Infertile land

Wind erosion

Loss of animal life
Human and animal health

Destruction of crops
Destruction of yields
Destruction of huts

Poor harvest

Resurgence of diseases

Decline in animal productivity

Decline in market gardening productivity

Call firefighters
Build brick houses with slabs
Reforestation

Fertilizers
Promotion of FMNR

Windbreaks

Build brick shelters

Use modern medicine/construction of a
health post

None
None
Build brick houses

Establish food stocks
Strengthen mutual health insurance
Build fodder reserves

Improved watering means (pump,
installing solar panel)

Remoteness of the fire brigade
Lack of means

Inadequate awareness on the use of plant
produced

Insufficient financial resources and lack of
partners
Lack of resource management rules

None

Lack of means
Lack of partners

None
None
Lack of means

Bad rainy season
Financial resources

Lack of means

Lack of financial partners
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partners and the lack of resource management rules are
factors preventing the adoption of this alternative strat-
egy. Windbreak was mentioned as adaptation strategy to
control wind erosion. Although local communities did
not mention any specific factor that could impede this,
it could be thought that if the issue of lack of resource
management rules was solved, the relic of vegetation that
surrounds the village could be restored and play the role
of windbreak. With regard to flood hazard, its potential
impacts are described by men as loss of animal life and
health issues for human and animals. Responses pro-
posed are building houses using cement bricks and mak-
ing use of modern medicine. The lack of funding and
partners are reported as factors impeding the adoption
of these strategies. For women, there are specifically the
destruction of crops and reduction of yields and no strat-
egy has been developed by these women to adapt. Both
groups were unanimous on the destruction of homes due
to flooding with building houses using cement bricks as
an adaptation strategy proposed by the community, but
lack of resources is a factor impeding the adoption of this
potential solution.

For drought, impacts observed for men are poor har-
vest, resurgence of diseases and decline in animal pro-
ductivity. Responses described are, respectively, the
establishment of food stocks, strengthening mutual
health insurance and establishment of fodder reserves.
Bad rainy seasons and the lack of funds are the main lim-
iting factors of these solutions. For women, the impact
observed is decline in market gardening productivity.
The response described by this group is the improvement
of means of pumping water. The lack of technical and
financial partners is a factor limiting the adoption of this
alternative.

Vulnerability analysis highlights strong winds, floods
and drought as the main climate hazards in the study
area for both men and women. These results corroborate
those of previous studies. Indeed, Somda et al. [6]
reported the same climate hazards, their impacts and
adaptation strategies in five communities in the CCAFS
intervention area in Burkina Faso. Women and men
have divergent views about the impacts of these hazards.
According to Somda et al. [6], the impacts observed by
one or the other sex are related to livelihood resources
that are available to and used by them.

Financial and technical resources, partnership, local
institutions, education, skills, information and communi-
cation are important factors for adaptation to the impacts
of climate hazards. In this study, farmers identified lack
of means, financial resources and partners as factors pre-
venting the adoption of adaptation strategies. Though
communities know effective and sustainable adaptation
strategies against the impacts of climate hazards, they
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do not always have all the required capacities to adopt
them. Ouedraogo et al. [19] highlighted that identifying
important adaptation factors is not good enough to guide
adaptation action if factors limiting the implementation
of adaptation strategies are not analyzed and properly
addressed. Some adaptation strategies suggested by the
local people (calling the firefighters for fire spreading) are
not really relevant because of the remoteness of the area.
Putting in place local fire fitting committee may prove to
be a better solution.

Mainstreaming gender in the process of assessing vul-
nerability and livelihood resources also helps to identify
strategies that can be termed neutral in that they apply to
both women and men. The gender-based analysis there-
fore has the advantage of developing capacity building
actions geared toward women or men or both.

Planning, monitoring and evaluation of adaptation capacity
to climate change

Planning adaptation capacity to climate change for
Ngouye—Daga-Birame communities done on the basis
of information derived from participatory analysis of
vulnerability and adaptation strategies is mentioned in
Table 3. It is about the future vision, priority actions and
identified partnerships. Analysis of the vision defined
by communities over a period of 10 years from identi-
fied problems shows that it relates to many domains:
For crop production, the aim was to reach sufficient
food for consumption as well as surplus stocks. Specifi-
cally, eradication of pest and diseases, control of water
erosion and increased income generation from market
gardening were cited. For livestock, increased number
of animals, improved health conditions and conforma-
tion (shape and structure) were aimed for. There was also
mention of reducing livestock deaths due to flooding.
Regarding human, physical (house, road), financial and
social resources, the community also wished to eradi-
cate diseases related to drought and rainfall breaks, build
cement brick houses and tarred road, have better access
to financial resources and reduce poverty and, finally,
reach dynamic, autonomous, well-structured and func-
tional organizations and strengthened partnership. The
definition of communities’ vision, as detailed above, led
to the identification of specific actions to be undertaken.
Although community engagement was in the frontline,
a key condition to getting an operational CSV model
appeared to be the building of a strong partnership that
will allow implementation of the different actions in
an integrated manner. This partnership must include
research and extension services, meteorological ser-
vices, non-governmental organizations (NGOs), private
sector, local decentralized authorities and community
organizations.
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Initiatives/activities undertaken in the Ngouye-
Daga-Birame climate-smart village

The initial diagnosis step prompted initiatives and
activities from the communities that were seen as
needed to address the issues raised and adapt to climate
change. Often, some initiatives from the communities
appeared unsuited mostly because they were not well
informed or aware of options available or proved efficient
elsewhere. In such situations, partners got involved in
the discussions and provided guidance. Final decisions
made by the communities and activities undertaken were
categorized in one of the four components of the CSV
framework as follows:

Development of climate-smart technologies and practices
Apart from the initial diagnosis and definition of
the future vision and the constraints which guided
identification of action decided under the component
of CSA technologies and practices development, the
process was also aided by an interfarmers exchange visit
organized for the Ngouye—Daga-Birame community
to Linguere-Dahra, a drier environment, so that
communities could learn how their fellows were thriving
in conditions that were worse than the one they had
back home. All these provided guidance on actions to
be undertaken. The resulting technological solutions
are expected to address the constraints identified in the
diagnosis step and contribute to the desired future vision.
Under the current component, actions included, among
other things: (1) the use of demonstrations on drought-
tolerant crop varieties selected on the basis of the
seasonal forecast information, compared to traditional
varieties; (2) combined soil tillage fertilizer micro-dosing
and Farmer-Managed Natural Regeneration (FMNR) for
Integrated Soil Fertility Management (ISEM); (3) fruit
tree planting for improved vegetation cover and income
generation with improved cultivars of five tree species
(Ziziphus mauritiana, Adansonia digitata, Tamarindus
indica, Psidium guajava and Annona muricata); (4)
gardening activities by women for nutritional security and
income generation; (5) processing of Non-Timber Forest
Products (NTFP), notably baobab fruits into powder, for
generating income and contributing to nutrition needs.
Under this component, the issues of soil degradation,
poor harvests, poverty and lack of financial means are
addressed to improve people resilience. The income
generated could serve to purchase food provisions and to
rescue community members during poor harvest years. It
could also serve to invest in resilient sustaining activities.
Consideration of the local constraints, particularly the
one posed by climate, drives rapid change in farming
practices as observed by Ouedraogo et al. [20].
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Climate information services for improved climate risk
management

Knowledge on local climate conditions, through seasonal
forecasts, information on dates of the start and end of the
rainy season, and short-term forecast, may allow farmers
to better synchronize their farming activities (and other
livelihood activities) to climate variability and improve
their resilience to climatic shocks identified during the
diagnosis step. Since 2011, a local multidisciplinary
working group (made of various decentralized
institutions, local farmers and private sector
organizations, and the media) established by the national
meteorological services, has been sharing climate and
weather information with farmers through training
workshops (at the beginning of the season), mobile
phones and local radios. Subsequently, farmers from
the Ngouye—Daga-Birame innovation platform (IP see
below) who attend the workshop, also relay the climate
information to their fellow farmers through the IP. In
addition, some farmers in the different neighborhoods of
Ngouye and Daga-Birame receive climate information on
their mobile phones and share it with others. Recently, to
add value to ongoing initiative on climate services, a new
approach, Participatory Integrated Climate Services for
Agriculture (PICSA), has been introduced. This approach
helps farmers long before the season starts, to match
their production and other livelihood options to local
climate features (derived from historical climate records)
and individual circumstances, and subsequently use
other/usual climate information services (seasonal and
short-term forecasts and warnings) to adjust their plans
and operations.

Local development planning

This component actually gathers major initiatives
decided after diagnosis and vision setting steps to pursue
local development, although not yet framed in a formal
village development plan: (1) Collectively agreed deci-
sion to protect the remaining population of baobab trees
in the village: All baobab individuals have been marked
and their use prohibited; the use of baobab leaves as ani-
mal feed has now shifted to other vegetation resources,
crops residues and cereals by-products. This protection
initiative is yielding results as women now have baobab
fruits available for their processing and income-generat-
ing activities. (2) Establishment of protected areas: This
initiative also results from the initial diagnosis exercise
that identified progressive degradation of the vegetation
as a major contributory cause to climatic risks (strong
wings, erosion, flooding and drought). The community
therefore implemented participatory management of two
pieces of community land (128 and 240 ha, respectively),
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prohibiting fire and wood cutting while allowing grazing.
In Daga-Birame, the protected area is actually a band of
vegetation surrounding part of the village and, well man-
aged, could serve as windbreak. Overseeing enforcement
of the management rules for the above initiatives led to
creation of some local institutions (see next section). (3)
Establishment of a borehole, with the assistance of part-
ner organization, to improve water availability especially
during dry season because of the need to irrigate the
market gardening productions and the demonstration
field on improved tree cultivars. (4) Access to advisories
and technical services, in contrary to previous situation
where no such service was available. This guides farmers
in their major livelihoods activities and ensure that con-
straints for production are tackled.

Strengthening local institutions and knowledge sharing
During the diagnosis step, weak institutional
organization and functioning was also pointed out as one
of the constraints to undertaking development initiatives.
Under the CSV approach, a number of actions have been
taken to tackle the issue, among which an innovation
platform (IP) has been put in place as a driving force of
the CSV development. The IP is regarded as the local
institution that decides and leads the implementation of
the work plan as defined collectively by the community.
It is a functional structure made of all social components
of the community, i.e., men, women, youths, traditional
and religious leaders and marginalized groups. It also
brings together external actors such as technicians,
administrative staff, local elected officials, researchers
and members of associations, local organizations and
savings and loans schemes. The IP bureau is made of
17 members including 6 women, who meet regularly
to discuss and suggest decisions to the community for
the CSV’s activity planning. Major decisions are taken
through its general assembly which is held annually, its
board meeting every 3 months and neighborhood-level
meetings when specific needs arise. Also, information
generated (lessons learnt) from implementation of the
practices/technologies is shared through the IP. It has
allowed women to get land for market gardening and to
plant priority local fruit trees in a demonstration plot.
The innovation platform also coordinated the process
to obtaining agreement from the local authority to
protect and manage the community lands. As part of
the IP, 3 subcommittees were created and tasked with
specific goals: (1) the economic interest group in charge
of promoting all income-generating activities; (2) the
committee for promoting NTFPs (baobab tree and fruit);
and (3) the committee for protected areas in charge of
overseeing enforcement of the sustainable management
rules.
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Added values of the current approach: assessment by local
stakeholders and lessons learnt
Stakeholders’ perception of key determinants of CSA
technologies adoption
The survey targeted stakeholders who involved in
the project. Farmers’ involvement in the project was
materialized by participation to at least three activities.
For technicians, besides their participation to activities,
they were also in charge of implementing and monitoring
specific project activities. The survey revealed that
interfarmers exchange visit was selected by 25% of the
farmers as the most significant driver for adoption of CSA
technologies (Table 4). This visit was based on knowledge
sharing on practices and strategies developed by other
farmers to cope with their environmental constraints.
According to farmers in Ngouye and Daga-Birame, the
visit raised collective awareness on the requirement to
undertake climate adaptation actions and strategies.
Fruit tree domestication was also considered by 25%
of the farmers as the most significant activity that could
stimulate technologies adoption. In fact the actual aspect
of this activity that was of interest to them was the learn-
ing of tree grafting (especially that it was possible to
graft baobab tree), tree management, knowledge on use
of fruit trees. This activity allows diversification of the
formerly existing fruit tree varieties in the village. They
also learned how to manage domestication field. The
activity is very useful in that it provides nutritive prod-
ucts which are very helpful for population survival. The
rest of the farmers had their interests shared between
agroforestry trials (10%), forest fruits processing (10%),
platform meetings (10%), gardening (5%), climate infor-
mation sharing (5%), forest surveillance (5%) and sensi-
tization (5%). Technicians had divergent perceptions on
the most important intervention/initiative that drives
farmers’ interest in climate-smart practices adoption;
they valued the most the activities on fruit processing,

Table 4 Key determinants of CSA technologies adoption
according to stakeholders in the Ngouye-Daga-Birame
CSV in Kaffrine Region, Senegal

Activities Percentage (%)
Interfarmers exchange visit 25

Fruit tree domestication 25

Agroforestry trial 1

Forest fruits processing 1
Platform meetings 1
Gardening

Climate information sharing

Forest surveillance

v oL L O O O

Sensitization

Number of farmers = 20
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agroforestry trials, exchange visits, platform meetings
and sensitization.

Current CSV versus top-down approaches

Majority of the surveyed farmers (83%) pointed as main
difference between the approach used by CCAFS as com-
pared to the top-down in other projects, the aspect of
participation to decision making and activities develop-
ment. For them, it is the local institutions, notably the
innovation platform established, that gives this opportu-
nity of synergies between the community, local elected
authorities, technicians and the project team. This was
really a new thing for them. The effective involvement
of women, the demonstration trials, the exchange visits,
experience and knowledge sharing with farmers from
other areas and the permanent assistance they got from
technicians (through the innovation platform) to imple-
ment their activities were also mentioned. According
to them, in this approach, there is no activity targeting
exclusively men and other targeting women; all peo-
ple gather in the platform meetings to discuss and find
solutions to the problems. This view of the farmers is
also supported by the technicians who find the CCAEFS
approach unique in the way they work with local com-
munities. Implemented activities come from discussion
with the farmers who are at the center of the debates and
have opportunities to raise development problems. These
local people feel involved and implement activities by
themselves therefore own quickly the process compared
to other approaches where field assistants are sent to
implement activities planned in a top-down manner by
the project team. This project focuses on sensitization
of farmers to create awareness, therefore contributing to
change in behavior. Only 17% of the farmers think that
there is no difference between the CCAFS project and
other top-down approach projects implemented in the
area as they all have the common objective of pursuing
local development.

Conclusion

The initiative to develop the CSV model appeared suitable
for the acceptability of climate-smart practices for local
development. This approach is based on real involvement
of local actors and their partners in the decision-making
process of planning, monitoring and evaluation of adapta-
tion capacities to climate change. It is flexible and enables
actors to innovate in terms of developing climate-smart
practices as well as monitoring, evaluating and improv-
ing them. The model fosters overall the development of
context-specific land management practices taking into
consideration the environmental (sustainable resource
management, ecosystem resilience) and socioeconomic
(institutional organization, empowerment, food security)
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challenges. The approach was evaluated by local commu-
nities as, by far, efficient compared to previous top-down
approaches. The lessons learnt in the current study can
be capitalized to replicate the model in sites with simi-
lar climatic and socioeconomic conditions. Through the
approach there was more enthusiasm and engagement
from the farmers to seek for solutions to issues and con-
straints that they had identified. In light of the results
presented, the current top-down approach of the rural
support services needs revision. This will require build-
ing the capacity of rural technical staffs for using the news
tools, understanding and supporting the new approach,
as well as, some financial means to support the changes.
It should however be noted that some difficulties were
encountered in rolling out this approach and need to be
beard in mind for successful implementation in other
sites. Indeed, the participatory nature of the approach
should not be understood as farmers left alone to decide
since, quite often, they do not have enough information—
are not well aware of all available options—to make sound
judgment and decisions; so guidance by researchers and
other partners will still be required.
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