ETH Library

The importance of social networks
to inform and support farmers
about adaptation strategies
regarding climate change in Côte
d’Ivoire
Master Thesis
Author(s):
Schmitt, Emilia
Publication date:
2012-06
Permanent link:
https://doi.org/10.3929/ethz-a-009899608
Rights / license:
In Copyright - Non-Commercial Use Permitted

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.

	
  

The	
  importance	
  of	
  social	
  networks	
  to	
  inform	
  and	
  
support	
  farmers	
  about	
  adaptation	
  strategies	
  
regarding	
  climate	
  change	
  in	
  Côte	
  d’Ivoire	
  

MASTER	
  THESIS	
  
Institute	
  for	
  Environmental	
  Decisions	
  
Professorship	
  Environmental	
  Policy	
  and	
  Economics	
  
Agri-‐food	
  and	
  Agri-‐environmental	
  Economics	
  Group	
  
Federal	
  Institute	
  of	
  Technology	
  (ETH)	
  Zürich	
  
	
  

Author:	
  

	
  

	
  

	
  

Emilia	
  Schmitt	
  	
  

	
  
	
  
	
  
	
  
Supervisors:	
  	
   	
  

	
  

	
  

	
  

	
  

	
  	
  	
  	
  	
  	
  	
  Prof.	
  Dr.	
  Stefanie	
  Engel	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  Dr.	
  Dominique	
  Barjolle	
  
	
  

	
  

	
  

	
  

Zürich,	
  June	
  2012

	
  
schmitte@ethz.ch	
  
schmitt.emilia@gmail.com	
  
	
  

	
  

Cover: Farmers’ village near Sinématiali, department of Korhogo, Côte d’Ivoire, where farmers
received support from the non-governmental organization Bio-economy Africa.

II

Abstract
In the context of climate change posing major challenges to West Africa, the adoption of adaptation
strategies appears like a necessity. This master thesis studies the adaptation capacity of agricultural
stakeholder networks in Côte d’Ivoire. The goal is to identify key actors in the domain and analyze
strengths and weaknesses of the networks in order to facilitate the future implementation of adaptation
strategies in the rural environment. The method of social networks analysis (SNA) was applied in two
regions of the country: Toumodi in the Centre and Korhogo in the North. Structured interviews with
actors allowed collecting information about their perception of climate change and about their
relationships with other actors.
The analysis reveals that actors clearly perceive changes in their environment, 89% of them mentioned
changes in the annual repartition of rainfall. More than 90% of actors think that this change is linked to
deforestation and 57% to gas pollution. The highest priority measure given by actors is to adjust
agricultural calendars. Measures to improve irrigation (22%) and to improve cultivated varieties (15%)
come second and third.
The networks’ analyses show that in Toumodi, two actors occupy a crucial position: the National
Agency for Support to Rural Development (ANADER) because of its high centrality score and high
responsibility to transmit information to actors on the field and the local office of the Ministry of
Agriculture for its high centrality in the strategic collaboration and role as coordinator. This region also
counts numerous cooperatives of the cocoa sector, which have only a few links and do not really
assemble in associations. In Korhogo, state offices and ANADER have a weaker position, in terms of
centrality scores, partly because of the recent political crisis. International organizations are thus more
present, as well as non-governmental organizations (NGOs) in order to support local populations.
Thus, diffusion of information to farmers can rely on more actors in Korhogo, as well as strategy
formation. The cotton sector dominating the region comprises more and stronger cooperatives, with
also an active Inter-Professional Association (IPA). Nevertheless, the number of cooperatives in all
sectors is very large and they are not controlled because of the administrative failure during the crisis.
Tensions are more visible in the cotton sector than others, which let think that an IPA like the
Intercoton can help to reveal conflicts and offer mediation. In both regions, information exchanges
about climate change and about adaptation techniques occur.
In the centralized system actually in place, it seems that ministries and state agencies play a central
role in strategy formulations, sometimes together with international organizations like the Food and
Agriculture Organization (FAO). The National Centre for Agronomic Research (CNRA) and the State
Agency for Meteorology (SODEXAM) have essential tasks in providing information on climate and
weather but the position of SODEXAM should be reinforced. In the field, implementation of measures
and support to farmers is the mission of ANADER and some NGOs in Korhogo. Recommendations are
formulated by exploring previous work of authors analyzing the implication of networks’ structure on
policy outcome and adaptive capacity (Bodin and Prell 2011; Bodin and Norberg 2005; Ingold et al.
2010; etc). In a way to strengthen the capacity of networks to adapt, it is recommended to reinforce
coordination between different types of actors, to increase exchanges between actors active on the
field and their possibilities of feedbacks to central institutions, and to foster ongoing reforms in their
goal to reorganize cooperatives and to create reliable IPAs. The integration of several types of actors is
an advantage in the North for the capacity to adapt of the local agricultural network compared to
Toumodi, where reinforcement of NGOs and international organizations would be beneficial. The
adaptation to climate change should also be integrated in the global challenge of rural development
and be conducted in a long-term perspective.
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Résumé
Dans le contexte d’un changement climatique qui menace l’Afrique de l’Ouest, la mise en place de
mesures d’adaptation s’avère être plus que nécessaire. Ce travail de mémoire étudie la capacité
d’adaptation des réseaux d’acteurs structurant le monde agricole en Côte d’Ivoire. Le but est
d’identifier les acteurs clés du secteur et les forces et faiblesses des réseaux en vue de faciliter le
transfert de futures mesures d’adaptation en milieu paysan. La méthode d’analyse des réseaux
sociaux ou SNA, a été appliquée dans deux régions du pays, Toumodi au centre et Korhogo au nord.
Des interviews structurées avec les acteurs ont permis de collecter des informations sur leur
perception du changement climatique et sur les échanges qu’ils entretiennent entre eux.
L’analyse révèle que les acteurs perçoivent très nettement des changements dans leur environnement,
89% des acteurs mentionnent un changement dans la répartition annuelle des pluies. Plus de 90% des
acteurs pensent que ce changement est lié à la déforestation et 57% à la pollution par les gaz. La
mesure prioritaire énoncée par 35% des acteurs est d’ajuster les calendriers agricoles. Viennent
ensuite les mesures pour améliorer l’irrigation (22%) et l’amélioration des variétés cultivées (15%).
L’analyse des réseaux révèle que deux acteurs occupent une place déterminante à Toumodi: l’Agence
Nationale d’Appui au Développement Rural (ANADER), par sa centralité élevée et son rôle crucial de
diffusion d’informations aux paysans, et le bureau local du Ministère de l’Agriculture, pour son rôle de
coordinateur. Cette région compte aussi de nombreuses coopératives de la filière cacao qui n’ont pas
beaucoup d’échanges et ne sont que peu rassemblées en association. A Korhogo, les organisations
étatiques ont un poids relatif moindre en termes de centralités, en partie à cause de la récente crise
politique. Les organisations internationales sont aussi plus présentes et on y trouve plus
d’organisations non-gouvernementales (ONG) locales. Le secteur cotonnier dominant la région
comprend plus d’acteurs avec des associations fortes présentes sur place et une interprofession
active. Toutefois, le nombre de coopératives de toutes les filières est très élevé et elles ne sont pas
maîtrisées suite au vide administratif engendré par la crise. Les tensions sont plus affirmées dans la
filière coton que les autres, ce qui laisse penser que l’existence d’une structure telle que l’Intercoton
permet de révéler les tensions et d’offrir une plateforme de médiation. Dans les deux régions, des
échanges d’information ont lieu concernant le changement climatique et concernant des techniques
d’adaptation.
Dans le système centralisé actuel, il semble que les ministères et sociétés d’Etat jouent un rôle
important dans la planification de stratégies, parfois accompagnés par des organisations
internationales comme la FAO. Le Centre National de Recherche Agronomique (CNRA) et la société
d’Etat pour la Météorologie (SODEXAM) jouent des rôles essentiels dans la provision d’informations
climatiques et météorologiques et la place de la SODEXAM mériterait d’être renforcée. Sur le terrain,
l’application des mesures et l’appui au paysan échoue principalement à l’ANADER et un peu aux
ONGs à Korhogo. Des recommandations sont formulées en s’appuyant sur le travail d’auteurs ayant
étudié les conséquences de structures de réseaux sur la capacité d’adaptation (Bodin and Prell 2011;
Bodin and Norberg 2005; Ingold et al. 2010; etc). Dans une optique de renforcer la capacité des
réseaux à s’adapter, il est recommandé de consolider la coordination entre les différents types de
structures, d’accroître les liens entre organisations présentes sur le terrain et leurs possibilité de
feedbacks auprès des institutions centrales, et de mener à bien les réformes en cours dans leurs buts
de réorganiser les coopératives et de former des interprofessions fiables. L’intégration actuelle de plus
de types d’organisations semble être un atout au Nord pour la capacité d’adaptation du réseau agricole
par rapport à la région de Toumodi, où le renforcement des ONGs locales et des organisations
internationales sur place serait bénéfique. L’adaptation au changement climatique doit aussi être
intégrée dans la problématique globale du développement rural et se faire dans une perspective à long
terme.
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1 Introduction
In the context of global warming and the specific vulnerability of subsistence farmers in the
Sub-Saharan region, it seems fundamental to elaborate adaptation strategies that will help
these communities to cope with future environmental changes (Rosenzweig and Parry 1994).
One of the most central tasks will be to assure food security in these poor areas, where
populations rely on familial and traditional farming and where approximately 13% of the
population is already in situation of undernourishment (Programme Alimentaire Mondial [PAM]
and FAO 2009). They are especially vulnerable during the lean season as preservation
techniques are underdeveloped and access to market often complicated. These rural
populations are used to respect traditional agricultural calendars inherited from their ancestors
and they are now disoriented because of changes in precipitations and seasons (Brou and
Chaléard 2007).
To face these changes, farmers may adopt strategies and new technologies under the
influence of their close entourage (family, neighbors, friends) and the information they receive
from external sources (Bandiera and Rasul 2005). They build a mental model of their
environment with their own experiences but also with the experiences from others and this
mental model determines their transformative capacity and resilience, and thus their capacity
to adapt (Bodin and Norberg 2005). The diffusion and availability of information directly
depends on the institutional actors with whom they are in direct or indirect contact (e.g. nongovernmental organizations (NGOs), extension services, governmental agencies). In this
context, this master thesis is analyzing the stakeholders’ network surrounding farmers in two
regions of Côte d'Ivoire, using the method of social network analysis (SNA). This thesis is
related to the PhD work of Hermann Comoé, which analyses the perceptions and behaviors of
farmers regarding adaptation strategies to climate change in these regions.
Personally, this project is of great interest because it includes diverse fields of investigation
(social sciences, institutional context, agronomy and climate change) and methods (interviews,
SNA) which can be applied to a real world case. The whole process of research, including
literature review, field data collection, data treatment and results analysis could be
approached. The topic is also very well embedded in my master program, The HumanEnvironment Systems Major in the Environmental sciences department at the Federal Institute
of Technology in Zürich.

1.1 State of knowledge
After the establishment of climate change implication for Africa by the Intergovernmental Panel
on Climate Change (IPCC) or publications such as Rosenzweig and Parry (1994), establishing
the need for adaptation strategies in developing countries, several publications concentrated
on needs for climate change adaptation strategies or farmers' perception (Mertz et al. 2009;
Westerhoff and Smit 2008). A few studies furthermore used SNA to investigate information or
technologies diffusion in African countries. Most of them study networks at the community
scale to analyze the transfer of information between farmers (Isaac and Dawoe 2011; Bandiera
and Rasul 2005). Some others studied networks at the institutional level and their impact on
specific resources management approaches like sustainable water management (Luzi et al.
2008). The only other publication that could be found studying information network between
organizations in link with climate change in Africa is the article from Ziervogel and Downing
(2004). This thesis goes further by integrating other types of relations and comparing two
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regions of Côte d’Ivoire. This thesis also tries to include previous theoretical assumptions on
networks’ structures into an empirical study.

1.2 Objectives and research questions
This thesis voluntarily uses a large scope of analysis, concentrating on several types of
relations and a wide range of actors. The goal is to pose a diagnosis of the actual
stakeholders’ networks in order to facilitate the future implementation of climate change’s
adaptation strategies. More specifically, the objective of this thesis is to draw a picture of
networks in the agriculture sector of the regions of Toumodi and Korhogo. Three types of
relations are studied: information exchanges, collaboration and financial transfers and in-depth
knowledge of stakeholders is acquired. This analysis should permit the formulation of
recommendations on ways to improve the networks’ ability to adapt to a changing environment
and on what roles stakeholders should take. The main research goal is in short to evaluate the
ability of stakeholder networks to support farmers for climate change adaptation in two regions
of Côte d’Ivoire. Stakeholders were considered part of the networks when they had activities in
agriculture or rural development linked to food security in one of the two regions. More
specifically, the detailed research questions (RQ) are:
RQ1:

What perceptions do stakeholders have regarding climate change and what are
the intentions of those stakeholders to support adaptation measures of farmers?

RQ2:

What are the relationships between stakeholders and are there some grouping
effects between them?

RQ3:

Which stakeholders take a central place in the network?

RQ4:

How is the information about climate change diffusing in the networks and what
are the weaknesses and the strengths of the social network related to climate
change?

RQ5:

How could the networks be improved to support climate change adaptation
measures?

RQ6:

Which network partners should be considered in what way for the successful
implementation of the recommendations to improve farmers’ adaptation
strategies?

1.3 Structure of the report
The following chapter completes the introduction with a background description of Côte
d’Ivoire. The natural and social contexts are explored and finally, the two regions of focus are
described. Chapter three gives more explanations about social networks analysis, its
theoretical concepts and the way it is used in this thesis. Chapter four condensates the results
obtained in five sections. The first gives the list of stakeholders per region, the second gives
results concerning networks’ measures, the third enounces the most central actors, the fourth
one analyses more precisely sectorial sub-networks (cocoa, cotton, etc) and the last section
treats the aspect of climate change in the networks. Chapter five discusses the results and
draws comparisons between the regions, analyses the strengths and weaknesses of the
networks and enounces recommendations for the future role of actors. Chapter six consists of
the final discussion of the global results and their scope, the critic in perspective with other
publication and formulates limitations. The conclusion of the thesis constitutes chapter seven.
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2 Background: Côte d’Ivoire
Côte d'Ivoire is a country of West Africa located along the Gulf of Guinea. It borders Liberia,
Guinea, Ghana, Mali and Burkina Faso (see map Figure 1). It has a surface of 322’463 km2
(FAO 2000).

Figure 1: map of Côte d’Ivoire and its location (Central Intellignece Agency 2012)

2.1 Natural context
In this introductory description, focus is given to aspects concerning agriculture and climate.
2.1.1

Climate and biotopes

The country is divided into two main agro-climatic regions following the pattern of temperature
and rainfalls. The south, called “forest zone” has a sub-equatorial climate and two rainy
seasons. The north is characterized by a tropical climate of the Soudano-Guinean type and
has only one rainy season (FAO 2000).

Figure 2: Climate diagrams of temperature and precipitations for three cities in Côte d’Ivoire: Abidjan in
the South, Dimbokro in the Centre and Odienné in the North (climatediagrams.com)

The southern part’s rainy seasons extend from March to mid-July (long rainy season) and from
September to October (short rainy season). The North’s rainy season can extend from March
to October, with drier interruptions. The centre constitutes a transition zone (Goula et al. 2010)
(see diagrams on Figure 2). According to this climatic setting, the south part contains much
denser vegetation than in the north and agricultural systems change following this gradient
(see map Figure 3). The growing seasons are also different, in accordance to the rainy
3

seasons. Originally, the country had a vast part covered in tropical forest but a very little part is
remaining now, the surface of forest not used for agriculture having decreased from 8.3 to 1.5
million hectares between 1955 and 1993 (Brou et al.1998).

Figure 3: map of vegetation types of Côte d’Ivoire (University of Texas 2012)

2.1.2

Climate change

Global climate on Earth has been changing over the last decades, as mentioned in the fourth
synthesis report of the IPCC (2007:72): “Warming of the climate system is unequivocal, as is
now evident from observations of increases in global average air and ocean temperatures”. By
the end of the 21st century, global temperature will have increased from a range of 1.8°C up to
6.4°C, depending on different scenarios and sea level could rise up to 60 centimeters. The
IPCC also gives a list of some expected consequences for Africa under scenarios for the 21st
century, including “increased water stress for 75 to 250 million of people, reduced yields from
rain-fed agriculture by up to 50%, sea level rise, and an increase of 5 to 8% of arid and semiarid land in Africa” (IPCC 2007:50).
In Côte d’Ivoire, several sources (Brou and Chaléard 2007; Kanohin et al. 2009; Goula et al.
2010) reveal a general reduction in annual quantity of rainfall since the Seventies and a
shortening of the rain seasons (see Figure 4). The dry season is now longer in the north as
well as in the center of the country (Brou et al. 2005). This reduces the availability of water,
especially by reducing the time length of accessibility to rainfalls for agriculture and thus
compromising the vegetation cycles. Therefore, the climate is a very constraining factor for the
agricultural sector in the country and effective and acceptable adaptation strategies are of
great need (Goula et al. 2010; Doumbia 1995; Dixon et al. 2003).

Figure 4: Average annual precipitation height, before and after 1970 (Brou et al. 2005)
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Already in 1994, a publication from Rosenzweig and Parry stated that crops yields in
developing countries would be much more affected than in developed countries under
scenarios of doubling in CO2 concentrations. They also advance that adaptation measures
implemented only at the farmer’s level would not compensate the yield decrease but important
adaptation measures, with investment and policy changes, could “compensate almost fully for
negative climate change impacts.” (Rosenzweig and Parry 1994:135). This was for a predicted
concentration of CO2 of 555 ppm in the atmosphere in 2060. In 2012, the world CO2
concentration reached 400ppm faster than expected (National Oceanic and Atmospheric
Administration [NOAA] 2012). Solutions to reduce the increase of CO2 concentrations might
not be easy to find worldwide, but efficient adaptation strategies, planned at the local level,
seem to have an important role to play in the future food supply, especially for developing
countries like Côte d’Ivoire.

2.2 Social context
2.2.1

Historical context

Unless specifically stated, the information below comes from the official websites of the Ivorian
government (2012) and of the Institut National de la Statistique (INS) (2012).
From 1470, Côte d'Ivoire saw successive European colonialists interested by commerce and
slaves on its coasts but France imposed its control over the region in the middle of the 19th
century. At the beginning of the 20th century, European Trade Unions started to develop cocoa
and coffee plantations in private agricultural estates, supported by forced labor of indigenes.
After Second World War, Félix Houphouët-Boigny was elected to represent Côte d'Ivoire at the
French Assemblée Constituante. He was known as founder of the first African agricultural
union and in 1946, he obtained abolition of forced labor in the French colonies. He became
Prime Minister of Côte d'Ivoire in 1959, took the country to independence in 1960 and was
elected President the same year. During the first 20 years of independence, Côte d'Ivoire lived
a continuous economic and population growth supported by cocoa and coffee exports (Brou et
al. 1998). Positive development occurred in sanitation, education, agriculture, industry, etc.,
thanks to a prominent role of the state and foreign investments. The goals of HouphouëtBoigny were to rapidly attain food auto-sufficiency, to diversify agriculture and to build dams for
electricity. Unfortunately, drought and falls in cocoa prices conducted to a crisis in the Eighties.
In addition to bad management and a colossal external debt, this crisis conducted Côte d'Ivoire
to declare bankruptcy in 1987. The price of cocoa paid to producers was reduced by half in
one year. In 1990, Houphouët-Boigny was re-elected for the 7th time and nominated Alassane
Ouattara as Prime Minister. Houphouët-Boigny died in 1993, leaving the whole nation orphan
from their spiritual father.
H. Bédié succeeded him in a mandate where tensions between ethnic groups accentuated,
especially because of the creation of the concept of ivoirité, thought to have been created to
exclude Ouattara from the election process, as his nationality has been contested.
Incarceration of opposition leaders and tensions led to a military coup d’Etat in 1999 and the
takeover of power by General Guéï. He proclaimed himself President but was expelled by
street demonstrations. A few days of urban guerrilla followed until the Supreme Court declared
Laurent Gbagbo president. Gbagbo had been an opposition leader and founded the opposition
party Front Populaire Ivoirien. He attempted to create a renewed national identity but in
September 2002, rebels calling themselves Forces Nouvelles (FN) took control over the
northern part of the country. Several successive agreements were concluded under mediation
of other West African countries and France. The United Nations (UN) also sent peacekeepers
in the buffer zone but reconciliation was hard. In 2007, an agreement was concluded between
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Gbagbo and the chief of the FN, Guillaume Soro, who was nominated Prime Minister. The
causes of the crisis are still a controversy and some organizations like Global Witness (2007)
denounce the use of taxes from cocoa exports to buy weapons in both side because of the
lack of transparency in the sector.
Initially to be carried in 2005, the presidential elections of November 2010 saw both Laurent
Gbagbo and Alassane Ouattara proclaimed president, the first by the Conseil Constitutionel
(totally nominated by himself) and the second by the Independent Electoral Commission.
Gbagbo was supported by the army and Ouattara by the FN and the international community.
Guerilla started between the army and the FN first in Abidjan and then in the whole country
until March 2011. On the 31st of March, Gbagbo was finally isolated in the Presidential Palace
and was arrested after ten days of resistance. He was placed under house arrest in Korhogo
and transferred to the International Criminal Court in November 2011. He is charged with crime
against humanity for actions taken during the post-electoral crisis (Le Monde 2011a). With the
end of the electoral crisis, the country was definitely reunited under the government of
Alassane Ouattara and Guillaume Soro as Prime Minister. Embargo on cocoa was removed
and legislative elections were conducted in December 2011 without major tensions, after more
than ten years without changes in the Parliament (Le Monde 2011b).
2.2.2
2.2.2.1

Demography and Economy
Population

The population of Côte d'Ivoire is estimated at 19.7 million inhabitants in 2010 by the World
Bank. The last official census occurred in 1998. Figure 5 shows a map of the population
density over the country. The cities of Abidjan on the southeast, biggest city of the country, and

Figure 5: Population density of Côte d’Ivoire (FAO 2012)

Yamoussoukro and Bouaké, in the center, and Korhogo in the north can be spotted by their
high density. It is also apparent that the south is much denser than the north along a
demarcation at the latitude of Bouaké. The same pattern can be observed in agro-climatic
systems.
The population is composed of various minorities with their own dialects, who migrated in the
country from different regions at different periods. It can be divided into four main ethnic groups
and the population of foreigners, accounting for almost a third of the population. Religions in
Côte d’Ivoire are spread within Islam (38%), mainly in the north, Christianity (27.5%), tribal
religions (17%) and others (17%) (INS 2012). Table 1 gives other demographical statistics
about Ivorian population.
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Table 1: Demographic statistics (values from INS 2012, FAO 2011, Banque Africaine de
Développement [BAD] 2010 and Ministry of Agriculture [MINAGRI] 2004)
Indicator

Total

Total population (2009)
Population growth rate (1980-2000)
Life expectancy (2009), in years
Adult literacy rate (2009)
Poverty rate (2008)
AIDS infected adults 15-49 (2001)
Access to safe water (2009)
Access to adequate sanitation (2008)
Proportion of undernourishment (2006-8)

2.2.2.2

3%
52.3

Rural

Urban

Female

Male

51.2%
2%

49.8%
4.4%

49%

51%

54.1
55.3%

50.7
64.7%

62.45%

29.45%

9.7%
83.1%
23%
14%

Economic statistics

Côte d’Ivoire is located in one of the poorest regions of the world but used to be one of its
economical leaders before the crisis. GDP per capita is at 1,115 US$. The first sector employs
49% of the active population and generates 70% of export benefits (BAD 2010). Côte d’Ivoire
thus still relies heavily on the agriculture sector, as envisioned in Houphouët-Boigny’s strategy
for development. 28% of the GDP comes from the coffee-cocoa sector, and this sector makes
a living for a third of the population (Action Contre la Faim 2012). Côte d’Ivoire is the first
producer of cocoa in the world. They produced 45% of world cocoa in 2000 but 38% in 2006
(Fonds Interprofessionnel pour la Recherche et le Conseil Agricole [FIRCA] 2008a). This
decrease can be explained by the increase in other countries and the aging of plantations in
Côte d'Ivoire. Côte d'Ivoire is also first producer of coffee in Africa and the third exporter of
cashew nuts in the world. Other important resources are pineapples, sugar, palm oil, rubber,
wood, gold and diamonds (BAD 2010). Figure 6 shows a chart of the most important
productions in tons of agricultural products from 1990 to 2009. Actually, it is yam that appears
clearly in first position, followed by cassava and plantains bananas, before cocoa. These three
crops (yams, cassava, and bananas) are mainly targeted to inner consumption markets,
especially yams and cassava, as they do not appear high on export charts (see Figure 7).
Horticulture is the second domain employing the most people after cocoa, and third sector is
rice with 600’000 people working in rice production (FIRCA 2011).

Figure 6: Production of main crops 1990-2009 (values from countrySTAT 2012a)

In the exports statistics for 1996-2009 (CountrySTAT 2012b), the most important export is by
far cocoa and since 2009, cashew nuts are second. Bananas, wood, palm oil and rubber also
appear high in the graph. In the imports chart, it is rice that appears first in terms of quantity
and the quantity imported almost tripled since 1996 (CountrySTAT 2012). This reflects the
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Figure 7: Exports in quantities of crops 1996-2009 (values from CountrySTAT 2012b)

need of nearly 50% of intern rice consumption and dependence of the country on external rice
for self-sustenance (FIRCA 2011). Following rice in terms of quantity are wheat and fish.
2.2.3

Agriculture and Rural world

Unless stated so, information collected for this chapter is coming from the document
“Recensement National Agricole 2001”, published by the Ministry of Agriculture (MINAGRI)
(2004).
2.2.3.1

Characteristics of agriculture in Côte d’Ivoire

57% of the population has agriculture as main activity and they are mainly smallholder
producers. 28% of the exploitations measure less than a half hectare and approximately only
10% are bigger than 10 hectares. Most of the land is managed on local customs and acquired
by heritage and property regulation and controls are not yet well managed (PAM et al. 2012).
Most households do not have any agricultural equipment, less than 20% have a wheelbarrow,
and that is the most common equipment. Approximately 5% have a plow but only 0.2% has a
motor pump. Let’s mention also only 1.6% having an enclosure for livestock. Regarding
techniques, slash and burn is still commonly practiced, with 34.6% of exploitations not having
any tillage and 56% having it done by hand. More than 60% of exploitations do not receive any
inputs (fertilizers of any kind, pesticides or selected seeds) (MINAGRI 2004).

Figure 8: crops cultivated by areas (values from MINAGRI 2004)

The south part is dominated by tree crops agriculture, such as cocoa, coffee, rubber, palm,
coconut and other plantations directed mainly to exports. In parallel, farmers grow food crops
for their own consumption or for local markets. Food crops are similar between zones and
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include cassava, yams, maize, rice, tomatoes, onions, peppers, etc. In the north, cash crops
include mostly cotton, cashew trees and mango trees. The North has also more cattle
breeders, the region des Savanes in the northern part contains 66% of cattle from the country.
Fishery is also developed on the coast and around lakes. Figure 8 indicates the importance of
crops by area cultivated.
2.2.3.2

Barriers to agricultural development

As expected in this poor region of the world, many problems penalize the agriculture sector.
The limited access to market, poor infrastructures, limited preservation and transformation of
products and no added-value are among the many difficulties of farmers, adding to poor
literacy, armed conflicts and refugees, poor institutionalization, etc (FAO 2010). Farmers tend
thus to orientate their production towards the easiest and the most profitable, while still
cultivating food crops mostly for their own consumption. In 2009, PAM and FAO conducted a
study about food security in the country and revealed that 12.6% of rural households are in
food insecurity. Most affected regions are mainly on the north-west of the country and most
affected socio-professional classes are daily workers, sustenance agriculture households and
breeders (FAO 2010). One of the main causes is the difficult access to food and poverty,
accentuated during the crisis. Soaring world commodity prices (crops and inputs) and
structural problems in most agricultural sectors also accentuated degradation of living
conditions (FAO 2010).
Farmers are also facing market laws and indebtedness is a recurrent problem. The NGO
Action contre la faim (ACF), gives some indications of the reality of market challenges in the
cocoa sector (ACF 2012). Farm-gate prices are first determined on the world market stock
exchanges at the beginning of the season and then deductions are made for freight and
transport and all the taxes (export, administration, commodity chain). For an indicative market
price of 1300 FCFA/kg, a farmer can earn around 865 FCFA/kg, depending on his ability to
negotiate. Farmers usually sell their production either to a cooperative or to men called
pisteurs, who will after sell what they collected to exporters and keep a margin. Because of
limited market knowledge of farmers and the limitation of selling opportunities, pisteurs usually
have the liberty to reduce the price paid to farmers by arguing for tax levied, costs of transport,
etc. After deduction of workers and inputs payment, the farmer will have around 783 FCFA/kg.
For a yield of 650 kg/ha (average), a farmer can hope to earn 509’250 FCFA per hectare of
plantation in the end, which equals approximately to 932.4 CHF/ ha (exchange rate of May
2012), or 1.43 CHF/Kg, which is very roughly estimated at less than 7% of chocolate price on
the Swiss market. Moreover, when farmers encounter a difficult situation, they tend to borrow
money from the pisteurs to whom they will give a part of their production in reimbursement.
The reimbursement of debts can consume the whole revenue, and some farmers have to pawn
their plantation (ACF 2012). With such low revenues and the occurrence of armed conflicts or
low harvest years (like in 2011, with a yield of only 154 kg/ha), it is hard for farmers or farmers’
organizations to invest in development or to adopt new measures.
2.2.4
2.2.4.1

Institutional setup
International and national institutions

The agriculture policy of Côte d’Ivoire is linked to international organizations such as the
Economic Community of West African States (ECOWAS/ CEDEAO) or the African Union or
even the United Nations. An important international document is for example the New
Partnership for Africa’s Development (NEPAD) adopted in 2003 under the initiative of the
African Union. This document recognizes the importance of family farming and food security
for African development and countries committed to spend 10% of their investment budget on
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agricultural development to improve productivity and reduce hunger (CEDEAO n.d.). The
ECOWAP (ECOWAS agricultural Policy), adopted in 2005 is then a component of the NEPAD
and offers a regional framework to implement these objectives. It is also a regional instrument
to negotiate trade policies, in particular with the European Union (EU) in the context of
Economic Partnership Agreements and in the negotiations with the World Trade Organization
(CEDEAO n.d.).
At the national level, several major policies were edited to supervise agricultural development.
The Document de Stratégie de Réduction de la Pauvreté (DSRP), gives the priorities and
strategies of the government concerning rural and agricultural sectors and is used by many
actors as basis for development strategies (FAO 2010). The Plan National d’Investissement
Agricole 2010-2015 (PNIA) gives guidelines for targeted investments in the agriculture sector.
These guidelines are the national policy framework that derives from the NEPAD and
ECOWAS, adapted to the Ivoirian context. The Millennium Development Goal Number one
(reduce hunger and poverty) is also mentioned in this document (PNIA 2010). Important
priorities mentioned by the government and concerning climate change include capacity
building for all development actors and the implementation of a national and regional
adaptation plan to climate change (FAO 2010).
2.2.4.2

Local agencies and organizations

After independence, the policy was to intervene deeply in the sector and development
agencies were created by sectors to assure extension services, guarantee seed supply,
donation of equipment and subsidies and to regulate commercialization. Thanks to this system,
Côte d'Ivoire attained rice self-sufficiency in 1978 (FIRCA 2011). From the Eighties, successive
reforms occurred in link with sinking of commodity prices. Under the pressure of the World
Bank and the International Monetary Fund (IMF), a “program for structural adjustment” (PAS)
was conducted along the Nineties, which goal was to rationalize, privatize and decentralize
agro-industrial services, to reinforce the MINAGRI and to give more influence to producers and
industrials (FIRCA 2011). Thereby, in the years 1993-1994, the state dissolved its sectorial
agencies and other services (ACF 2012). A unique national structure charged with the
extension services is created: the Agence Nationale d’Appui au Développement Rural
(ANADER). It is concerned by all sectors and its goal is to foster the professionalization of
farmers by the creation of small entities called OPAs (Agricultural professional organization).
The final goal is that these small local organizations are able to support their members. Before
the crisis, ANADER could reach 21 to 25% of farmers in the country (ANADER 2012).
ANADER is also mandated to implement projects from the State or the private sector. They
have a role of consultant for the State and they participate in studies in collaboration with
research centers. They base their strategy on the participatory principle and have local offices
in 55 regions (ANADER 2012). Reforms as well concerned research centers and three
institutes are merged to create the Centre National de Recherche Agronomique (CNRA) in
1998 (CNRA 2012).
OPAs do not have to pay taxes on their agricultural activities but they need to get an official
approval from the MINAGRI to be officially recognized (ACF 2012). The financial advantages
of cooperatives fostered their creation but most of them still only have a role of production
grouping and retailing, instead of bringing technical support or defending farmers’ interests.
The ten years of crisis were prejudicial for cooperatives too. Not having any working capital,
they have to get in debt and pay the producers after the exports of goods. They do not have
any more means to transport the production to harbors and are thus only intermediaries
between producers and retailers-exporters. The embargo imposed on cocoa during the postelectoral crisis was also an additional constraint for the activity of cooperatives. The general
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failure of the cooperative movement, due to the multiplication of non-reliable cooperatives,
leadership issues and interest conflicts, is acknowledged in almost every sector (FIRCA 2008a;
BFCD et al. 2010; Gergely 2009). However, associations of producers exist and regroup
cooperatives by sectors, such as for cocoa (ANAPROCI 1 ), food crops (FENACOVICI 2 ,
ANARIZ-CI3), cotton (AFFICOT-CI4), etc. These associations are more or less effective but
some sectors lack of a strong influent federation and other sectors count multiple associations.
An association grouping all sectors, but not all cooperatives, was created in 1998: the
Association Nationale des Organisations Professionnelles Agricoles de Côte d’Ivoire or
ANOPACI (ANOPACI 2012). Membership is voluntary and these associations work on
membership fees or external funding, through projects for example. There exist also Interprofessional Associations (IPAs) regrouping producers, industrials and retailers of one branch.
These are for example the Intercoton or the Intercajou. A more complete description of these
associations can be found in annex 4D.
In parallel with these producers’ associations, institutions of agricultural development funding
were created. In 2002, the Fonds Interprofessionnel pour la Recherche et le Conseil Agricole
(FIRCA) was launched to foster agricultural development and research in all sectors. It is
funded by membership fees but also by a tax levied on exports of agricultural products (called
Contribution Volontaire Obligatoire, CVO). This mechanism also finances structures like the
IPAs, the regulation authorities (ARECA5, CGFCC6, etc) and mostly all institutions responsible
of sectors (FIRCA 2008). According to a report from Global Witness (2007), the amount of
these taxes levied on exports is deduced by companies to the price paid to farmers on the field
and it was evaluated to be too high by an audit of the EU, recommending decreasing the tax.
2.2.4.3

Development programs

There are two main types of development projects going on in Côte d'Ivoire. On one side, there
are programs and projects planned by the government, ministries or national institutions, like
the FIRCA, or by local associations and NGOs. On the other hand there are projects and
programs from International Organizations (Bilateral Cooperation, UN Institutions, Big
Companies, etc.), which can be planned at the continental level, such as the NEPAD (FIRCA
2011). At the local place, however, the implementation of projects is almost always given by
contracts to local offices (Mme Gbo, ANADER, personal communication, April 16, 2012)

2.3 Description of the two study areas
The study focused on two regions of Côte d'Ivoire (see map on Figure 9), first as a way to limit
the area and facilitate access to the field and second to have two different settings with slightly
different climatic conditions and different institutions to be compared. The two regions of
Toumodi and Korhogo were chosen in accordance with the PhD study area of Hermann
Comoé in order to be able to match data. Both regions are rural areas where the population
relies mostly on subsistence farming. These two regions are delimited by administrative
borders, corresponding both to départments, second level of division after the Région. The
country has a total of 58 departments (MINAGRI 2004).These two departments, within the
bigger area Centre Nord et Ouest are also reported a priority for development projects, in
Association nationale des producteurs de café-cacao de Côte d'Ivoire
Fédération nationale des Coopératives De Vivriers de Côte d'Ivoire
3 Association nationale des riziculteurs de Côte d'Ivoire
4 Association des faîtières de la filière coton
5 Agence de Régulation du Coton et de l’Anacarde
6 Comité de Gestion de la Filière Café-Cacao
1
2
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Figure 9: The departments of Toumodi (centre) and Korhogo (north) on the map of Côte d’Ivoire (Google 2012)

particular concerning rural agricultural development (FAO 2010) and the North region is the
poorest of the country with more than 70% poverty rate, which increased drastically since 2001
(DSRP 2009).
2.3.1

Toumodi

Toumodi is a middle-size city and a department 230 km North of Abidjan, on the road to
Yamoussoukro and Bouaké. It is located at the transition between forest and savannah, in the
region called the V Baoulé, where dry climate penetrates the forest region in the shape of a V.
Baoulé is the name of the main ethnic group in this region and of their language. Since 1930,
coffee plantations developed in the region, where canopy trees are still remaining only to
provide shadow for coffee trees but were elsewhere deforested (Bettignies 1969).

Picture 1: Mixed plantation of cocoa, banana, palm and other trees near Toumodi

The department has an area of 2780 km2 (FAO 2001) and a population of 147’105 inhabitants
in 2009. 65% of the population was rural in 2001 (CountrySTAT 2012d). Toumodi is part of the
administrative region Lacs, for which Figure 10 gives the proportion of areas for different major
crops grown there in 2001. This region is second producer of yams for the country and other
important plantations are cocoa and coffee, followed by mango and plantain bananas
(MINAGRI 2004). However, these proportions might have changed since 2001. Because of

Figure 10: areas of main crops production in the region “Lacs” (values from MINAGRI 2004)
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markets fluctuations or political crisis and migration, coffee plantations are decreasing in the
whole country and rubber and palm oil are gaining importance overall in the forest part (PAM et
al. 2012).
2.3.2

Korhogo

Korhogo is one of ten biggest city of Côte d’Ivoire, located 600 km north of Abidjan, near the
border to Mali. It is the capital town of the department of Korhogo and of the Région des
Savanes. As the name suggests, this region is closer to the desert and vegetation is scarcer,
due to a drier climate. The department of Korhogo is 12’500 km2 (FAO 2001) wide and counted
630’725 inhabitants in 2009. In 2001, 80% of the population was active in agriculture
(countrySTAT 2012d).

Picture 2: Senoufo village near Korhogo, with a storage house, cotton fields after harvest and mango trees

The region is home to the ethnicity Senoufo, who are mainly agriculture people and conflicts
are frequent since decades with other ethnicity specialized in livestock management (Bassett
1988). The north region cultivates mostly cotton, as well as cashew trees and fruit trees like
mango for cash crops, and also various cereals and food crops like illustrated in Figure 11
(MINAGRI 2004).

Figure 11: areas of main crops in the region “Savanes” (values from MINAGRI 2004)

2.3.3

Climate change perception and adaptation

People in Côte d’Ivoire have a traditional and ancestral knowledge of their climate. They use
natural indices such as winds, vegetation and animal cycles to predict the arrival of rains (Brou
and Chaléard 2007). In the Savanes region, people over 60 years old confessed to Brou and
Chaléard (2007) that some signs reveal that the actual climate is drier than before. For
example, some migratory birds do not come anymore or some worms and insects changed
their behavior. They have trouble to specify a starting point for these changes but a lot mention
the great drought of 1982-1983. A majority of farmers think that rain is of divine origin and that
changes are a divine sanction for their infringement to ancestral customs, especially in the
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north. In the south, deforestation is also given as a major cause. They all practice ancestral
rites in order to make the rain come (Brou and Chaléard 2007). During interviews conducted by
Hermann Comoé in the two regions of Toumodi and Korhogo, farmers confirmed to observe
changes in their direct environment, like changes in seasons, winds and rainfalls. These
changes pose different problems to the management of their farms and cultures. For example,
they don’t know when to plant seeds anymore or when and how to prepare the land for
seedlings.

Pictures 3: dried rice paddies near Korhogo

Picture 4: worried farmer in his dried yam field after
the scarce rainfalls of 2011

Farmers began to adjust to cope with these changes in their natural environment. The first
adaptation strategy in both regions is to adjust the agricultural calendar to the new starting date
of the rain season (See Figure 12). Further strategies mentioned are the change of varieties
cultivated, the association of cultures, better water management, etc.
Another important aspect revealed by Comoé et al. (2012) is the influence of factors such as
local customs, family habits, and local market possibilities in the choice of the main crop
cultivated. Farmers have no interest in being the only one cultivating a specific cash crop in a
region. They however all cultivate some food crops for their family consumption or for the local
market in parallel. The influence of the village and regional network on farmers’ practices thus
seems to be tangible and will be further explored in this thesis.

Figure 12: adaptation strategies from farmers in Toumodi and Korhogo (Comoé et al. 2012)
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3 Theoretical and Methodological Background
This chapter reviews the main concepts of social network analysis, the methodological
approach used to analyze the formal institutional network surrounding farmers. The second
part of the chapter explains how this conceptual background is used to analyze the networks in
the two regions. A glossary in annex 1 completes the definitions given here.

3.1 Concepts of Social Network Analysis
Networks are composed of actors, or nodes (individuals or organizations), and their social
relations, or ties, linking them to one another. Relations can be for example friendship, kinship,
or work relations (Serrat 2009). These relations can have a direction, which means that the
relation, such as transfer of information, goes from the sender A to the receiver B on a tie
called arc, but not necessarily in the other direction. In this case, we have directional ties and
the network is a digraph. In cases of relations that are not directed or mutual, for example
kinship, links are called edges and the network is just a graph (Bodin and Prell 2011).
3.1.1

Actors level measures

Measures of centrality are generally used to reflect the importance of different actors.
Different kinds of centrality measures exist (Scott 2004; Wasserman and Faust 1994):
1. Degree centrality is simply the number of ties directly related to the actor of focus. In
a directional network, the direction of ties can be differentiated and the number of ties
coming to the actor will constitute his in-degree and the number of ties leaving the
actor his out-degree.
2. Betweenness centrality refers to the number of times an actor is placed between two
others and thus controls the fluxes between these two. In communication networks,
this notion is essential to capture the potential power of actors to withhold or distort
information before passing it over to other actors. If one actor is between many other
actors, it can thus influence the network as a whole.
3. Closeness centrality reflects the inverse of the distance between actors. If an actor
needs to pass through a lot of intermediaries to reach other actors, then his closeness
centrality will be low. An actor with a high closeness centrality can be considered as
independent as he will not need to rely on a lot of intermediaries (Bodin and Prell
2011).
3.1.2

Global network measures

Considering the whole network, measures will try to grasp how “cohesive” a graph is because
cohesion is what “keeps people in a group (or network) together” (Bodin and Prell 2011:39).
Two typical measures are used to get the extent of interconnectedness between actors (Bodin
and Prell 2011):
1. Density is the proportion of ties existing in the whole network on the total number of all
potential ties. Density measures are however related to the size of the network as
bigger networks tend to have lower densities as it is more difficult for actors to maintain
a high numbers of relations. It also not always reflects an intuitive notion of cohesion
as a dense network can still have most of the links passing by one very central actor.
2. Centralization will thus help to measure to which extend an actor is holding all the ties
in a network. It is also a proportion based on degree centralities, where a centralization
of 1 means that all actors are linked only to one central actor and a centralization of 0
that all actors have the same number of ties.
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Finally, a network with a high density and low centralization would be more cohesive than one
with a high density and high centralization (Bodin and Prell 2011:40)
The notion of cohesion also describes to which magnitude the network is united and
interlinked, in opposite to a network divided into separate subgroups (Bodin and Crona 2009).
Thus, a network with high structural cohesion will not show a set of clearly distinguishable
subgroups. Ties within subgroups are called bonding ties and ties linking different subgroups
are called bridging ties. In a network with a loose cohesion, there is a high density of bonding
ties within subsets and a global low density of bridging ties (Bodin and Crona 2009). The
distance between nodes, or mean geodesic distance tells us about how close are all the
nodes to one another, or through how many other actors they have to go before reaching their
target (Hanneman and Riddle 2005).
The clustering coefficient gives indications if for example there are many very cohesive
neighborhoods. It can be compared to the density of the whole network (Hanneman and Riddle
2005). Another essential distinction of subgroups and measure of cohesion is the coreperiphery structure. Actors from the core have a high centrality and are almost all connected
to each other but actors at the periphery have few connections to the core and very few among
each other (Hanneman and Riddle 2005).
3.1.3

Testing hypotheses and affiliations

Statistics can also be included in SNA to explain the existence or absence of a tie between two
nodes. Correlations, t-tests or even linear regressions can be used to evaluate the influence of
actors’ attributes (or characteristics, i.e. independent variables) on the relations’ presence or
absence. The interdependence between two different relations on the same actors’ set can
also be tested (Hanneman and Riddle 2005). It is besides possible to transform attributes of
actors into relations, e.g. if two actors share a common attribute, like both have participated to
the same project, a tie will link them but if they did not, no relation will appear. Many other
possibilities exist with SNA but are not developed here.
3.1.4

SNA to analyze adaptive capacity to climate change

Networks are of interest in many fields and for various topics, including participatory
management, social learning or adaptive co-management. Their common interest lies on the
exchange of information and knowledge among actors and the co-production of knowledge.
The pattern of communication between actors, which can be explored with SNA, can help to
understand and analyze the outcomes of these processes (Bodin and Prell 2011). Important
features of networks that can influence these communication patterns are for example the
dominance of an actor with a high betweenness centrality, who can control the content and
quantity of information that is passed over to the next actors (Scott 2004). If these actors block
the information flows, a bottleneck will appear in the network graph (Serrat 2009). A core
composed of only a few actors controlling pathways of information would make the periphery
actors dependent on these few actors. On the contrary, a more cohesive network with
peripheral actors connected to more actors would allow for more sources of information and a
larger consistency of actors’ knowledge (Bodin and Norberg 2005). And of course, actors who
are excluded from any information flows, isolates, reveal missing ties. The transfer of
information is one of the first relations that can occur in a network. It is essential for maintaining
links between organizations or people, sharing experiences, keeping cohesion and a feeling of
belonging to the network (Bodin and Norberg 2005). Communication is essential in many
topics but the focus here is on the diffusion of information about climate change and about
adaptation measures. Regular contacts with others’ experiences and opinions on climate
change allow farmers to build collaborative knowledge and improve their transformative
capacity (Bodin and Norberg 2005).
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Key actors within these networks play the role of connectors between information source and
users. In social network terms, they will have a bridging function because they make the link
between local networks at the village scale and medium networks at the regional scale (Isaac
and Dawoe 2011). This thesis will focus on networks which are at this strategic linking place
between institutions and farmers’ groups or associations. Ingold et al. (2010) moreover
advance that the analysis of the structural location of actors within networks is an indication
about local communities’ adaptive capacity, as is the quality of relationships, such as two-ways
mutual information flows opposing one-way flows.
Besides, other important aspects should be considered for a sustainable implementation of
adaptation strategies. A high density in collaboration networks for example gives more
potential for cooperative action between actors and on the long run, for trust and common
policy building (Bodin and Crona 2009). The analysis of the type of actors involved in strategy
formulation and technical collaboration is a way to investigate how different types of actors are
integrated (Ingold et al. 2010). The integration of different interests in strategy formations and
multi-level and multi-sector actors in the implementation of measures is essential for the
acceptance from all stakeholders, to reduce costs of application and increase efficiency of
measures (Sigrist and Tauchnitz 2008). Further exploration of formal ties like financial,
commercialization or contractual links is also a way to confront and explain the social
structures.

3.2 Method
The data that is needed to answer the research questions (section 1.2) is information about the
actors themselves and information about their interactions with others. Information about
actors can be partly found in literature or the internet but on a limited quantity and quality.
Information on relations can only be gained with surveys, and in this case, with personal
interviews.
3.2.1

Actors identification

Several methods exist to identify the actors (or nodes) that should be part of a network (see
Scott 2004; Clark 2006). In our case, as networks are based on regions and a domain
(agriculture), a positional approach was used (Scott 2004). A first list was elaborated on
information from reports, such as development projects reports or from organizations’
websites. Information was also collected with associates of the Centre Suisse de Recherches
Scientifiques (CSRS), working in the two study areas. This list can be consulted in annex 4A.
In a second step, exploratory interviews were conducted with important, and accessible, actors
in the two regions to get a more exact list of stakeholders. The list was left open-ended for
actors to complete it during interviews. System boundaries were set corresponding to the two
regions of Toumodi and Korhogo, but actors not physically present in the regions were still
included if they had regular activities in the regions, executed by themselves or by
intermediaries. Organizations had to have an activity oriented towards agriculture and be
officially recorded or acknowledged. This last criterion concerns especially farmers’
associations which are not always registered and are in this case called Groupements
informels (GIE). Given the limited time of exploration for this thesis, these GIE were not taken
into consideration because it is very hard to find them, define them (a village, a family, groups
may function as GIE) and they seem to be very numerous.
After identifying local actors in the two regions, supra-regional actors influencing the regional
networks were identified at the national level in a bottom-up perspective. These are for
example ministries, UN or international development cooperation organizations which had
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offices in the regions, Farmers’ associations or sectors’ interest groups, which extend at the
national level or large agricultural companies.
3.2.2

Questionnaire

A standardized questionnaire was prepared for both regions in order to collect information
about actors and their relations during personal interviews. The first part of the questionnaire
concerned general information about the organization, such as role, budget, human resources,
agriculture sector, etc. The second part was about the relations that they had with other
organizations in the same region, detailed between information, collaboration and financial
links. The quality of relations was also taken into account in the way that they had to mention
conflicts or tensions and good relationships. It was also asked whether they participated to
some development projects and to evaluate them. The third part concerned their perception of
agriculture and climate change, the actions they thought were priorities and the problems they
encounter during the implementation. Some spare time was always left to let the participants
make comments or further remarks.
The last set of questions relating to actors’ perceptions on climate change and priorities of
actions were calibrated on the surveys done by Comoé et al. (2012) in their survey with
farmers so that the results can be compared. The answer choices and categories were thus
chosen accordingly. A complete version of the questionnaire can be found in annex 3.
3.2.3

Data treatment and analysis

Data collected were progressively entered first in excel sheets, where relational data are
entered in a binary mode (list of actors both as rows and columns and relation put as a number
in the intersection). These matrices were then entered in the software UCINet (Borgatti et al.
2002) to calculate network measures. Networks can also be represented with Netdraw, a
software included in the UCINet package.
To evaluate the perception of actors and their intentions about climate change (RQ1), answers
to the last part of the questionnaire were analyzed simply by calculating proportions of actors
by categories of perceptions and intentions, sometimes divided by types of actors or regions.
The relationships between stakeholders (RQ2), were analyzed in details in the three main
types of relations asked for (information, collaboration and financial), each of them divided in
three types of relations as summarized in Table 2. More precisely, “Information about climate
change” included information concerning weather changes, seasonal perturbations,
questioning of farmers or workers and scientific information. “Information about adaptation
techniques” concerned technical actions to be taken on the field to cope with climate and
weather perturbation.
Table 2: Types of relations analyzed
Type of relation
Information
exchanges
Tight collaboration
Financial transfers

Divisions
General information
Information about climate change
Information about adaptation techniques
General collaboration
Strategic collaboration
Technical collaboration
Services, mandates and contracts
Commerce
(Material) donations

Direction of ties
Directed
Symmetric
Directed

For each of the nine networks, the number of ties, density, centralization, geodesic distance
and clustering coefficient were calculated. To identify subgroups in the networks, several
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possibilities were explored, like the analysis of core-periphery structures, t-tests and densities
within sub-groups of actors. Actors were divided into groups following attributes to test the
effect of belonging to one group on their tendency to have relations with others. In particular,
we were interested to test the influence of belonging to groups like governmental actors, actors
of the cash crops sector or actors from the local level. RQ3 is answered by calculating
centrality scores and analyzing the composition of the core of networks. In networks with
directed ties (see Table 2), centrality measures were calculated for both directions (in-degree
and out-degree). When centrality measures of zero appear, it means that the actor is not
connected to the network, they are isolates. The last research questions can be answered with
the same measures with further additions from the literature and are thus analyzed in chapter 5
“Analysis and Recommendations”. RQ4 (strengths and weaknesses of networks) can be
answered with the support of other papers analyzing what networks’ structures are beneficial
for adaptive capacity, co-management or sustainable development (Ingold et al. 2012; Bodin
and Norberg 2005; Hirschi 2010). Mostly, cohesion, as measured with density and
centralization has to reach a certain level to permit joint action but should still allow the
consideration of different interests and flexibility. This last point is also in link with transsectorial and multi-level integration of actors in the core of networks, which is an asset for
adaptation to climate change (Ingold et al. 2010). Core-periphery compositions can also be
calculated by UCINet and will be explored here. To answer RQ5, some suggestions are made
to adjust networks in order to get closer to these desired structures. The last research question
will be answered by deeply analyzing the centrality scores of actors and their positions and by
enouncing recommendations on how to include them in other parts of networks or on how to
create new relations to help reaching networks’ structures which have high adaptive capacities.

3.3 Timeline
The work of data collection was thus conducted directly in the two regions of Toumodi and
Korhogo in February and March 2012 and in Abidjan in April 2012. Exploratory interviews were
also conducted in Abidjan at the beginning of February 2012. A preparation phase preceded
the field trip and data were analyzed afterwards. Figure below summarizes the time plan of the
thesis. The total duration was of six months.

Figure 13: time line of the thesis (Microsoft Project 2010)
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4 Results
This chapter groups all results obtained from the data treatment. Complete result tables and
figures can be consulted in annexes 5 to 15.

4.1 Actors’ list
The confirmation of the actors list revealed to be the main challenge during the fieldwork. The
effect of the political crisis could still be felt and the first step was to establish which
organizations were still existing or where they had moved or if they had changed names. Even
with exploratory interviews with important actors, it appeared difficult to establish a clearly
limited list of all agricultural actors by region.
4.1.1

Toumodi

The department of Toumodi counted two ministry offices related to agriculture, three
governmental agencies, three local authorities, three research institutes and eight international
cooperation or funding organizations. Not all of these organizations have offices in the region
but they are all present by their actions or by their support and link to other actors.
Concerning farmers’ associations, the region of Toumodi mainly contains cooperatives from
the cocoa sector (eight). Only one other group concerned rice (CODERIZ7) and one food crops
(CPCPV8) but they were not fully functional at the time of interviews. One cooperative also
concerned pig and chicken breeding (UAT9). Two groups (ASCAFED10 and Ekloyio) were
specialized women associations who did transformation of cashew nuts and some
commercialization of vegetables. National associations concerning cocoa and food crops were
also listed, although their presence in the region seemed compromised. Seven companies
doing the commercialization of products, mainly cocoa, were also included, as it appeared that
they also provide advice and formation to farmers. Only two agricultural development projects
were found in the region. One is dedicated to cocoa quality (2QC11) and the other to rural
development (PADER 12 ). Only one local NGO (Sinznoudjanfoué) supposedly dealing with
horticulture was heard of but its location was never found. Table 7 in annex 4D gives the
complete list of actors and their attributes in Toumodi area.
In total, there are 47 identified actors in the region. 30 interviews were conducted (63%), but if
considering only organizations which have a physical office in Toumodi (25), then 80% of them
were interviewed.
4.1.2

Korhogo

The department of Korhogo contains more agricultural organizations (complete list in annex
4D, table 8). It contains the same offices of ministries and national agencies than in Toumodi,
plus three others. It counts moreover a branch of UN organizations and more international
development cooperation organizations. Four local NGOs and two local consulting offices were
also found in the area. The number of local agriculture cooperatives was also extremely large
and difficult to clearly define. The MINAGRI gave us a list of 44 cooperatives, and the local
office of ANADER provided another list of around 50 cooperatives, which were not the same.
Coopérative Départementale des Riziculteurs
Coopérative de Production et de Commercialisation des Produits Vivriers Etra-yawelin
9 Union des Agriculteurs de Toumodi
10 Association Coopérative des Femmes de Djékanou
11 Quantité, Qualité et Croissance
12 Projet d’Appuis au Développement Rural de la Région des Lacs
7
8
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Facing this challenge, the interviews were limited to the ones calling themselves unions de
cooperatives, thus bigger and well established. We also trusted the list of few names given
during our first interviews with the ANADER, the United Nations Development Program
(UNDP) and the CSRS as being the most representative organizations of the region and the
most dynamic. Reforms are planned and in this context it did not make sense to analyze the
network of small cooperatives, which will be completely reorganized soon.
Like in Toumodi, commercialization and transformation firms (five) were included, as they also
provide farmers with advice, fertilizers and formation, especially in the cotton sector. The
number of development projects is of five. They concerned purely rural or agriculture
development or also agricultural organizations’ re-organization and post-crisis rehabilitation of
structures. In Korhogo, there are a total of 53 actors, of whom 38 were interviewed (72%).
Considering only organizations which have an office there , 86% of them were interviewed.
4.1.3

National actors

Some of the organizations taking actions in the regions were not directly present on the field
but based in Abidjan and gave directions to local staff or other local offices. Those
organizations are virtually present on the whole territory and can be divided in four categories:
governmental development agencies, international development cooperation organizations,
trade firms and associations defending producers’ interests. We thus also included nationally
implied institutions, which can have huge consequences on the regional levels. The linkage
between these two levels of networks (geographically and hierarchically) represents a real
challenge to be modeled and limited, first because hundreds of organizations could be
included and second it is not always clear whether an organization is only local or has a
national importance. We selected organizations, which have actions, duties, decentralized
offices, or were mentioned in the regions (complete list in Annex 4D, table 9). These
organizations were more difficult to access in Abidjan for interviews in the time frame available
(question of ability of resource persons) and an online questionnaire was done to gain
efficiency. However, the answer rate of 31% is much lower. The information collected is used
more in order to get a picture of the relation between levels, rather than to evaluate the exact
pattern of relationships at the national level.
Finally, Table 3 below gives a summary of the number of organizations belonging to each type
of actors by regions. Some actors are present in more than one region. The final list of actors
with French/English names and short description can be found in annex 4C.
Table 3: Number of actors by types of organizations in each region
Type
Governmental offices
Research and development structures
Cooperatives and farmers’ associations
Companies
International organizations
TOTAL

Toumodi
9
8
17
8
5
47	
  

Korhogo
10
13
18
5
7
53	
  

National
11
7
7
1
9
35	
  

4.2 Analysis of networks
This chapter is describing all results concerning the nine networks in both regions, plus the
“conflict” relation. First are given results concerning entire networks measures, like density,
centralization and cohesion. In the next section (4.3), results at the actors’ level like their
centrality scores are listed.
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4.2.1

Networks densities

The density of networks varied between 0.2% and 17.8% and is proportional to the number of
links present in each network. Density was generally highest in the overall information
exchange networks. Densities in Korhogo were generally slightly higher, even if mainly in the
same range. Table 4 shows the values of density and number of ties for each of the networks
in each region.
Table 4: number of ties and density measures of all networks
	
  
Networks	
  Densities	
  

Toumodi	
  
Number	
  of	
  ties	
  
Density	
  

Information	
  exchanges	
  
Information	
  climate	
  change	
  
Information	
  adaptation	
  techniques	
  
Collaboration	
  
Strategic	
  collaboration	
  
Technic	
  collaboration	
  
Mandates	
  
Commerce	
  
Material	
  gifts	
  

249	
  
50	
  
85	
  
154	
  
64	
  
80	
  
38	
  
26	
  
4	
  

Korhogo	
  
Number	
  of	
  ties	
  
Density

11.5%	
  
2.3%	
  
3.9%	
  
7.2%	
  
3.0%	
  
3.7%	
  
1.8%	
  
1.2%	
  
0.2%	
  

491	
  
99	
  
45	
  
254	
  
84	
  
122	
  
65	
  
13	
  
6	
  

17.8%
3.6%
1.6%
9.2%
3.0%
4.4%
2.4%
0.5%
0.2%

In Toumodi, the diffusion of information concerning climate change uses one fifth of all
generally existing information channels and the same proportion is found in Korhogo. The
same analysis can be made about the information transfer concerning adaptation techniques.
In Toumodi, it concerns more ties than for information about climate change (85 ties). In
Korhogo, it concerned fewer ties (45). In both regions, the density of collaboration ties is under
10% and technical collaboration counts more ties than the strategic collaboration. The financial
networks are the less dense. The network of mandates and services counts much more ties in
Korhogo but the trade network counts a double amount of ties in Toumodi than in Korhogo.
The donation of material between actors concerns a really low number of links in both regions.
In order to analyze sub-groups, densities were also calculated within subgroups of actors
divided by attributes of role, sectors and levels. All results can be consulted in annex 5B and C.
4.2.2

Centralizations

Values of centralization range from less than 2% to more than 60% (see Table 5 below). The
bigger the centralization index, the more the network looks like a star-shaped network
(Hanneman and Riddle 2005). In Toumodi, the information networks have bigger centralization
indexes than collaboration networks. “information about adaptation techniques” has a higher
centralization index than the “information about climate change” network. Technical
collaboration network also has a higher centralization index than strategic collaboration. This
means that technical networks tend to look more like stars centered on a central node but the
network that is the most center-oriented is the “general information exchanges” network.
Table 5: centralization indexes for all networks
Network	
  centralization	
  	
  %	
  
Information	
  exchanges	
  
Information	
  climate	
  change	
  
Information	
  adaptation	
  techniques	
  
Collaboration	
  
strategic	
  collaboration	
  
technic	
  collaboration	
  
Services	
  
Commerce	
  
Material	
  gifts	
  

Toumodi

Korhogo

65.56	
  
22.46	
  
40.39	
  
26.7	
  
17.34	
  
39.28	
  
32.66	
  
13.48	
  
4.15	
  

37.82	
  
15.91	
  
11.8	
  
42.38	
  
22.81	
  
23.38	
  
23.15	
  
7.01	
  
3.54	
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In Korhogo, centralization indexes cover a smaller range. This time, collaboration networks
have higher centralization indexes than information networks. Indexes are smaller for technical
collaboration and technical information transfer than for strategic and climate change
information exchanges respectively. The high centralization scores in Korhogo can be seen in
the collaboration networks by the star-like links built around some actors like ANADER, FIRCA
and Préfecture (see figures 18 to 20 in annex 9E).
4.2.3

Reciprocity of ties

Concerning the proportion of mutual ties in the networks, in the information exchanges, 73%
were reciprocated in Toumodi and 84% in Korhogo. For financial exchanges, reciprocity is
logically at 0%, as organizations buy products from others but this does not happen in the
opposite direction for the same pair of actors. This is the same for the contractual payment of
services. It is different for collaboration ties where relations should be automatically mutual.
However, in Toumodi only 6 collaborations were mentioned by both actors (on a total of 154
links). Others are not symmetric either because only one of the actors was interviewed or
because one of them forgot this collaboration or did not consider it important, compared to
others. In Korhogo, the same observation could be made. Only 14 of the 254 collaboration ties
were declared by both actors (5.5%). These 14 ties concern mainly relations around FIRCA
and other major actors. In order to enlarge the vision of collaborations, collaborations were
taken into account even if only one of the actors mentioned it. As a consequence, collaboration
ties were symmetrized in order to show no direction. Annex 5A gives the reciprocity rate for all
networks after symmetrization, e.g. rates of reciprocity for collaboration are of 100%.
4.2.4

Networks’ structure and cohesion

Every network counted isolates. Most of them appear in low-density networks, especially the
financial transfer networks, like the material gifts network, which concerns only four ties in
Toumodi and six in Korhogo. In Toumodi, only one actor never appears connected to any
network, it is the FAO. In Korhogo, there is only Agri-aménagistes, a consulting engineer office,
which was not interviewed and nobody mentioned a connection with them. The networks are
thus composed of a single major component with many actors, and isolates around it.
However, the main component is generally composed of a denser core of 10 to 20 actors and
a periphery of actors bounded to the core by one or two ties. The exact list of actors belonging
to each network’s core and periphery can be found in annex 7. Isolates still appear in the list of
periphery actors in these tables.
As an example of such structures, figure 15 below shows the network for information exchange
in Toumodi, with the core part encircled in red. It is also the network with the highest
centralization indexes. The network of information exchanges in Korhogo is also presented
(Figure 16) and in both networks, the size of nodes is representing their betweenness
centrality. They can be seen in a bigger size in annex 9. Figure 14 shows the legend of nodes
for both figures.

Figure 14: legend of all networks’ nodes
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Figure 15: Information network in Toumodi with core encircled in red and size of nodes representing
their betweenness centrality

Figure 16: Information network in Korhogo with core encircled in red and size of nodes representing their
betweenness
The measures of geodesic distances and
clusteringcentrality
coefficients also give an indication of the

global cohesion of networks (see annex 5A). Concerning the mean geodesic distance, it is
lower in networks with higher densities. So the more ties there are and the closer the actors
get to one another. For an isolate, the distance is technically infinite, but UCINet defines it as
the longest distance +1, which is why the geodesic distance for “material donations” networks
is of 2, because the longest distance is of 1 in the network and there are many isolates.
Generally, the clustering coefficients were higher than the global networks’ densities. This can
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indicate that there is an effect of “closed neighborhoods” where actors have denser links with
their close neighbors (in the network) than what would be expected in a random graph
(Hanneman and Riddle 2005). However, the results of cliques and clans analysis with UCINet
does not give much conclusive results and the analysis of subgroups was completed with the
help of density measures within groups (see annex 5B and C).
4.2.5

Conflict relations

The data about relationship quality was difficult to obtain. Actors were sometimes reluctant to
give names of organizations with which they experienced tensions. They also tended to
answer that their relationships were good with everyone. The information collected is thus not
representative of reality but information was kept about revealed conflicts and their reasons are
explained in section 5.1.3. Thus, conflict networks were used here only in their representation
forms (see figures 30 and 31 in annex 9H), but centrality measures or cohesion measures
would not have made sense because of the incompleteness of data and their qualitative
dimension. The number of ties of the conflict networks is generally very low, accounting only
six ties in Toumodi and 25 ties in Korhogo. Interesting fact, some actors mention a conflict with
another organization but the other actor mention a good relation on his side. Once again,
information about conflicts between actors should be taken with great caution.

4.3 Important stakeholders
This section reviews centrality scores of actors in the general information and collaboration
networks, as well as in services and trade. Centralities in specific information networks
(“information about climate change network” and “information about adaptation techniques
network”) are further analyzed in section 4.5.1.
4.3.1

Influence

The relative influence of actors was measured by asking all actors which other actors are
influential in the region and transformed as a proportion over the number of actors who
answered (see values in annex 6A). The influence score is thus a subjective value indicating
reputation in the view of others. This is asked for the present situation and also about which
actors should gain more influence in the future.
In Toumodi, only two actors had an influence of more than 50%: the ANADER (96.4%) and the
local representation office of MINAGRI (78.6%).Three other actors come after at around 40%
of influence and these are the Prefecture (local representation of the President, with 42.9%)
and the two local farmers’ cooperatives Ebo yokun (42.9%) and Cacoci (39.3%). Actors quote
the same actors who should still be influential in the future. Indeed, the ANADER (29.6%) and
the MINAGRI (22.2%) come first. However, most of the actors quoted only themselves as the
ones who should be more influential in the future.
In Korhogo, the delimitation between currently influential and non-influential actors is not so
sharp. Four actors have an influence above 50% but none reaches the 70%. First comes the
local ANADER (68.4%). Then follow the local office of MINAGRI (63.2%), the local NGO
Animation Rurale de Korhogo (ARK) with 60.5%, the CNRA (55.3%) and the Bureau de
Formation en Conseil et Développement (BFCD) with 50%. Below that, six actors count
between 30 and 37 % of influence and the rest comes after. For future influence, the CNRA
arrives first with 21.1%, before the ANADER (18.4%) and the World Bank (13.2%).
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4.3.2

Centralities

The centrality of actors depends on their location in the network and thus stakeholders who
tend to have high centrality measures are the ones located in the core of networks. The
complete tables giving all centrality measures for each actor in each network can be found in
annex 6B and C. Table 6 and Table 7 below give an extract of centrality measures for Toumodi
and Korhogo regions, for the actors with scores above the mean. They are classified on
betweenness centrality, because betweenness centrality is an indication of power of actors, as
a high betweenness shows that they can control a lot of information transfers (Scott 2004).
Table 6: Centrality measures for general information and collaboration networks in Toumodi
Actors	
  in	
  
Toumodi	
  

Information	
  out-‐
degree	
  

Information	
  in-‐
degree	
  

Information	
  
betweenness	
  

Collaboration	
  
degree	
  

ANADER_T	
  

33	
  

30	
  

782.2	
  

23	
  

MINAGRI_T	
  

20	
  

21	
  

242.4	
  

14	
  

FDPCC_T	
  

14	
  

14	
  

195.7	
  

12	
  

CNRA_T	
  

13	
  

9	
  

195.6	
  

6	
  

ONDR	
  

9	
  

9	
  

100.9	
  

7	
  

CPCPV	
  

4	
  

4	
  

80.0	
  

1	
  

Eboyokun	
  

10	
  

11	
  

78.4	
  

6	
  

ECOOPAK	
  

10	
  

8	
  

52.5	
  

1	
  

ANARIZ-‐CI	
  

6	
  

6	
  

46.7	
  

4	
  

MEAN	
  

5.3	
  

5.3	
  

42.1	
  

3.3	
  

Table 7: Centrality measures for general information and collaboration networks in Korhogo
Actors	
  in	
  
Korhogo	
  

Information	
  out-‐
degree	
  

Information	
  in-‐
degree	
  

Information	
  
betweenness	
  	
  

Collaboration	
  
degree	
  

FIRCA	
  

28	
  

29	
  

435.4	
  

21	
  

CNRA_K	
  

24	
  

22	
  

300.2	
  

10	
  

PPMS	
  

20	
  

20	
  

273.0	
  

4	
  

ANADER_K	
  

21	
  

20	
  

215.0	
  

18	
  

MINAGRI_K	
  

22	
  

26	
  

207.0	
  

11	
  

AFFICOT-‐CI	
  

20	
  

19	
  

206.6	
  

4	
  

FAO_K	
  

20	
  

19	
  

151.8	
  

10	
  

IvoireCoton	
  

15	
  

14	
  

146.4	
  

5	
  

Intercoton	
  

19	
  

20	
  

136.0	
  

6	
  

Prefecture_K	
  

14	
  

17	
  

115.5	
  

26	
  

Chigata	
  

16	
  

13	
  

89.2	
  

5	
  

MIRAH_K	
  

12	
  

12	
  

74.8	
  

7	
  

UCODACI	
  

13	
  

13	
  

67.7	
  

1	
  

COIC	
  

17	
  

14	
  

66.8	
  

5	
  

ARK	
  

13	
  

13	
  

55.7	
  

7	
  

MEAN	
  

9.3	
  

9.3	
  

53.5	
  

4.8	
  

Financial transfers give rather different central actors. State organizations and extension
services are still central in the “mandates” network but concerning trade, export companies and
farmers’ cooperatives are more central. Tables 26 to 28 and tables 35 to 37 in annex 6 also
give centrality measures in the financial transfer networks for both regions. The difference in
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centrality scores of actors allow to classify them between actors belonging to the core or to the
periphery of the network. Annex 7 gives the list of actors present in the core or in the periphery
for each network and table 43 and 47 synthesize the number of times each actors is present in
the core of a network.
4.3.3

Inter-regional and inter-level links

As expected there are no direct links between the two regions. That is to say that no actor from
Toumodi has information exchanges with actors in Korhogo, and vice-versa. Actors which have
relationships in both regions are located at the national level and are mainly national
institutions. Associations are concentrated on specific agricultural sectors and thus concentrate
on the regions of their sectors’ production areas. It is hard to represent the links between
levels and regions because of the complexity of the three networks put together and the high
number of nodes and relations. The network in Figure 16 below however gives an idea of
which actors support interregional links. To realize this representation, the regional offices from
the same organizations were manually aggregated. For example the three offices of MINAGRI
(Toumodi, Korhogo and National) were merged on the same point because they belong to the
same organization. The UCINet software cannot do this aggregation and then no centrality
measures can be calculated. We also aggregated all local actors of Toumodi (blue aggregate)
and of Korhogo (green aggregate).

Korhogo
Toumodi

Figure 16: Aggregated networks of general information between regions and the national level

For Toumodi, most links linking actors at the local level and the national level go through the
ANADER and the MINAGRI. These two are also the two most central actors in the region.
Concerning the links with Korhogo, it seems to count more intermediary actors between levels
as can be seen with a higher density of ties in Figure 16.
4.3.4

Testing the effect of actors’ attributes on relations

In order to test the effect of attributes on the number of relations, the value of degree
centralities of actors was compared between groups of actors. Statistical significance of the
difference is tested with a t-test on UCINet. Difference is considered significant when the same
difference occurs in less than 5% of random cases (the risk of interpreting the difference in
means as a genuine effect when in fact there is no effect is less than 5%) (Hanneman and
Riddle 2005).
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4.3.4.1

Differences by role

Here the difference of means is compared between governmental and non-governmental
actors. Institutions which depend on governmental funding or have mandates of public
functions, such as the ANADER, FIRCA, CNRA, etc. were also considered governmental
organizations. In Toumodi, the difference of means in degree centralities between
governmental and non-governmental organizations is significant in all networks. Governmental
actors have a higher degree centrality than non-governmental actors except in the “commerce”
network where non-governmental actors have a higher mean. In Korhogo, a significant higher
mean is also found for governmental actors in the “general information” network but not in the
other information networks. The difference is also significant in the “collaboration” network, the
“strategic collaboration”, the “mandates” and the “commerce” networks, where nongovernmental actors have the highest mean degree in trade, like in Toumodi (see annex 8).
4.3.4.2

Differences by levels

Here the difference in means is tested between actors who are involved at the local level and
the ones who are not. In both regions, local actors mostly have a higher mean degree than
non-local actors, but this difference is significant only in four networks. This is the case for the
“general information” and the “collaboration” networks in Toumodi, and the “commerce”
networks in both regions. In the commerce network of Korhogo, the mean degree centrality of
non-local actors is of zero, because no international company is present in the region. In the
“information about climate change” network of Korhogo, the mean degree centrality of nonlocal actors is the highest, because of more UN and international organizations implicated, but
the difference is not significant.
4.3.4.3

Differences by sectors

This time, mean degrees are compared between actors active in cash crops or not. The
difference between these two groups is usually smaller than in other classification. In both
regions, it is mostly the non-cash crops actors who have higher means, but the difference is
never significant. In the commerce network however, the cash-crops actors have a much
higher degree and the difference is significant in both regions.

4.4 Sectorial Networks
As the national agricultural system of Côte d’Ivoire is organized on sectorial institutions,
specific networks were computed for the main sector of each region.
4.4.1

Cocoa

In Toumodi, cocoa is the dominating crop. By including only actors from this sector, the
information network remains the densest compared to collaboration networks. The most
central actors in the information network of the cocoa sector (figure 24 in Annex 9G) are the
Fonds de Développement et de Promotion des Activités des Producteurs de Café-Cacao
(FDPCC), a funding and development structure from the state and cooperatives and
companies like Eboykun, Cacoci, Entreprise coopérative agricole de Kpouébo (ECOOPAK),
Cargill and Barry Callebaut/Société Africaine de Cacao (BC-SACO). The collaboration network
of the cocoa sector (in Annex 9G) comprises only few links. The most central actor is again the
FDPCC, who collaborates with most cooperatives, and the two cooperatives which get four
links (Eboyokun and CACOCI).
The network concerning trade relations was also represented (see figure 26 in annex 9G), and
the classical scheme that can be seen is that international retailer companies buy products
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from two to seven local cooperatives and cooperatives sell to a maximum of four retailers.
There is only one link between two cooperatives (Cacoci and COOPAK 13 ) and only one
between companies with Biopartenaire selling to BC-SACO. Local retailers like SNADCI14 and
Biopartenaire do not buy from cooperatives but directly to farmers (or from individual pisteurs)
and then sell to international companies. Institutional actors (FDPCC, CGFCC) and
associations are isolates because they are not directly concerned with trade relations.
4.4.2

Cotton

Similarly in Korhogo, cotton occupies the position of main crop in the region. From interviews, it
was acquainted that most farmers cultivate 40% of their field with cotton in order to get
production factors also for the 60% remaining where they grow food crops, cereals or other
plants. Cotton thus appears to be the center of agriculture in the whole northern region. In the
information network of the cotton sector (figure 27, annex 9G), two associations appear
central: the AFFICOT-CI and Intercoton and two companies: COIC15 and Ivoire Coton. The
collaboration network in the cotton sector has almost the shape of a perfect star (see figure 28
in annex 9G). It would be the case if the AFFICOT-CI and Intercoton were merged, as is
almost true because AFFICOT-CI is one of the two colleges of the Intercoton. Collaboration
links represent a total of eleven links. Trade links in the cotton sector follow the same logic
than in the cocoa sector except that here companies buy from a maximum of three
cooperatives. Cooperatives sell generally to one company, sometimes two, and the Union des
Coopératives pour le Développement Agricole (UCODACI) is the only one to sell to four
companies (see figure 29 in annex 9G).
4.4.3

Others

Other sectors present in the regions like cereal, food crops, cattle breeding, cashew, etc.
appear to have a more dispersed organization and concern sometimes only a few actors by
region. Concerning trade, it seems that food crops are directly sold by farmers or GIE on the
local markets. That is confirmed by interviews and also by the fact that in the trade networks,
only cocoa and cotton actors can be found. In Toumodi, there are only two non-cocoa
cooperatives in the trade networks and these are the two women cooperatives doing the
transformation of cashew nuts. In Korhogo, one other cooperative appears in the trade
network, the Coopérative des Eleveurs de la Région des Savanes (COOPERSA), a
cooperative dealing with cattle breeding and selling oxen. The livestock sector concerns too
few actors to constitute a network. However, there might be more cooperatives, or more
informal groups, in the cattle sector in Korhogo but this was not investigated more deeply at
the time of study.
Another important sector concerns fruit trees, mainly cashew and mango. It comprises likewise
too few organizations. Only two cooperatives deal with cashew transformation in Toumodi, but
they do not grow it. In Korhogo, there are more cooperatives concerned with cashew but they
are not clearly defined. Most of cotton cooperatives also cultivate a bit of cashew apart and
none could be found which was specialized only in cashew. They do not have a known
national or regional association and the IPA “Intercajou” was impossible to reach. The mango
sector knows the same situation but with even fewer cooperatives and no association nor IPA.

Coopérative des producteurs agricoles de Kimoukro
Unknown abbreviation meaning
15 Compagnie Ivoirienne de Coton SA
13
14
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4.5 Climate Change in the Networks
First, more results are given concerning the diffusion of information related to climate change.
Second, results to the last questions of the survey are presented. They concern results about
climate change’ perception of actors, actors’ priorities concerning actions for adaptation to
climate change, the projects in which they take part and the problems they encounter to
implement strategies.
4.5.1

Important actors and relations for climate change information
diffusion

By comparing centrality scores in the two specific information networks, it appears that in
Toumodi, ANADER and CNRA have the highest centralities. ANADER has especially degrees
twice higher as the CNRA and a betweenness centrality two to three times higher, most
particularly in the “information about adaptation techniques” network. Classification is rather
different in Korhogo. The number of actors with high centralities is bigger in the network about
climate change than in the network of information about adaptation techniques. ANADER, who
is second in the network “information about adaptation techniques” is only 13th in the
“information about climate change” network. In this last network, CNRA has the highest
betweenness, followed by AFFICOT-CI, FAO, COIC, etc. All scores are listed in annex 6 and
the centralities of these actors can also be seen by the size of nodes of Figures 4, 5, 15 and 16
in annex 9.
With betweenness centrality measures on UCINet, it is also possible to measure betweenness
centrality of relations. It allows seeing which links are the most important in networks to favor a
larger diffusion as a high betweenness indicates that the relation is an important relay to other
relations. In Toumodi, the eight most central links concern the ANADER and four other actors.
The most important tie for the diffusion of information related to climate change is the tie
between the CNRA and the ANADER. Table 38 in annex 6D gives the highest edge
betweenness centralities for relations concerning climate change information in Toumodi.
There is no link relating ANADER and MINAGRI concerning climate change information in
Toumodi. Similarly in Korhogo, the betweenness of relations concerning climate change
information transfer was calculated. Table 39 in annex 6D gives the results for the most central
relations in Korhogo. The actor who appears in the twelve most central relations is the CNRA.
The ANADER does not appear in this case within the most central relations, even if there is a
relation concerning climate change information between the ANADER and the CNRA.
The information exchanges about climate change were also highlighted between the two
regions and the national level. Similarly as in part 4.3.3, regional offices of the same
organization were aggregated as a same node. It appears that ANADER controls almost all
links concerning information on climate change between national level and Toumodi region.
For Korhogo regional actors have more links to access information on climate change (see
Figure 17), particularly through FAO, AFFICOT-CI and UNDP.
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Korhogo
Toumodi

Figure 17: Network “information about climate change” with organizations aggregated

4.5.2

Actors’ perception of climate change: Observations, causes and
effects

First of all, it was found that for a majority of actors, climate represents a big threat for
agriculture in the near to medium future. 34.5 % of actors in Toumodi selected it as the biggest
threat and 41.4% as a big threat. In Korhogo, 52.6% of actors chose it as the biggest threat
and 26.3% as a big threat. In both regions, it is the factor arriving in first position as threat for
the future. This is also the case for actors interviewed at the national level, a 100% of them
selected it as the biggest or a big threat. The threat that comes second in Toumodi is the
difficulty of commercialization and in Korhogo it is land property issues. The complete list of
statistics and the chart about the vision of actors concerning threats are shown in annex 10A.
For almost 90% of actors, at all levels, changes are occurring in rain repartition. Around 70 %
of actors see a change in the quantity of rain, but not always in the same direction, and in the
duration of sunshine during the day. Actors see fewer changes in winds (around 50%).
Concerning behaviors, more than 90% of actors in both regions think that the perception of
farmers about climate change is present but around 40% of them think that farmers didn’t
change their way to cultivate yet. Results are similar in both regions but a bit different for actors
at the national level even if the rate of answers is too low to give a certain trend. Complete
tables and charts are visible in annex 10B and Figure 18 below gives a summary of
observations by number of actors.

Figure 18: Number of actors who mentioned a big change in their environment, by categories
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For the majority of actors, the first cause of climate change is deforestation (90% of all actors).
Greenhouse gases (GHGs) come second with 56% of all actors but with all the same 26% of
actors in Korhogo stating that GHGs are not a cause of climate change in Côte d’Ivoire. For
actors at the national level, GHGs arrive tie at the first place with deforestation with 78% as a
big cause. For national actors, divine will and natural forces gain 0% as big causes but they
have from 13 to 32% in the regions. Figure 36 in annex 10C represents the number of actors
mentioning each category as big cause. The “other” category corresponded most of the time to
the degradation of the ozone layer.
It appears more difficult to delimitate an effect of climate change that is feared by all actors.
Erosion is perceived as the less threatening effect. In Toumodi, desertification and water
shortage appear to be the most feared effects. In Korhogo, water shortage and weather
uncertainty come first. Weather uncertainty and seasonal changes are also feared at the
national level. The effects feared by all actors are summarized in annex 10D.
4.5.3

Priorities of actors concerning climate change adaptation
strategies

The adaptation strategies which actors were asked to prioritize were divided in two categories:
technical strategies to implement on the field and institutional actions.
4.5.3.1

Priorities in agricultural adaptation

Figure 19: Number of actors who selected an action as “the highest priority” for field actions	
  

In Toumodi, the highest priority for actors is by 21% to improve irrigation. In Korhogo, irrigation
gets the same score but the adjustment of agricultural calendars passes in front with 47% and
varieties improvement comes second with 26%. Calendar changes was also the first measure
adopted by farmers in the regions (Comoé et al. 2012). The modification of consumption
habits, and thus the type of crops cultivated, is not a high priority for anybody in both regions
as well as at the national level. Actors at the national level give even more importance to
calendar adjustment. Figure 19 represents the number of actors who gave highest priority to
measures by regions. Some actors gave highest priority to more than one possibility or some
others did not give any higher priority so the totals are not always equal to the number of
actors per regions. The complete tables of data are available in annex 11A.
4.5.3.2

Priorities for institutional measures

In Toumodi, 27.5% of actors give their highest priority to institutional measures related to
sensitization for “forests, against deforestation and on actions for tree planting and forest
conservation”. Second highest priorities go to better water management and building of water
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infrastructure and to bring financial helps for farmers (donations, micro-credits or subsidies). In
Korhogo, measures concerning forests also arrive first with 21%, at the same place with the
adoption of a national adaptation framework and the subsidizing of production factors. The
measure that has the least success in Toumodi is to promote access to adaptation techniques.
In Korhogo, the two last priorities are to bring financial helps to farmers and to take measures
to improve the commercialization of products. For actors at the national level, the highest
priorities (at 27%) are to adopt a national adaptation framework and to bring financial helps for
farmers. The lowest priorities concern the improvement of water management and
infrastructures and the subsidies for production factors. The complete tables of data and charts
are available in annex 11B.
4.5.4

Intentions of action

Except for priorities of what should be done, there is also what actors are actually intending to
do in the next years. Almost all actors who answered the questionnaire mentioned actions they
intend to realize in the next few years to help farmers adapt to climate change, directly or
indirectly. Two cooperatives in Toumodi and one in Korhogo confessed that they do not have
any financial capacity to implement anything but they wished they could. Only one cooperative
in Korhogo mentioned that they were going to do sacrifices and worshipping to help farmers.
All other actions are summarized in Figure 20 below where the number of actors who
mentioned an action is summed up by domains.

Figure 20: Intentions of actors to implement measures against climate change by regions	
  

The type of action that arrives first in both regions is the promotion of better agricultural
techniques and farmers’ formation. This includes the formation of farmers about farming
technics and good practices and their promotion, such as for example the teaching of good use
of fertilizer or promotion of composting and bio-fertilizers. Five actors in Korhogo (Chigata,
FAO, Ivoire Coton, UIRECOPAT-CI 16 and UCOVISA 17 ) and one in Toumodi (UNDP)
mentioned their will to promote bio-farming. It also concerns the promotion of new farming
tools, teaching about cultures association or the good spacing between crops and trees, etc. If
actors are classified by types, the first action is still the promotion of better agricultural
techniques and farmers’ formation, except for the cooperatives and farmers’ associations,
which intend more actions towards “climate, weather and calendar changes sensitization”, like
farmers, and water management measures (see figure 41 in annex 12).
To the question of who would be the responsible organization or institution to take the initial
action for adaptation to climate change, most answers were the State or one of its ministries.
16
17

Union Interrégionale des coopératives de produits agricoles tropicaux
Union des coopératives du Vivrier des Savanes
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Only in Korhogo, a big part of actors elects some partnership between the state and other
organizations, cooperatives or associations. Only a few actors give responsibility to agricultural
organizations alone (ANADER, IPAs…). They might though be affiliated as state agencies in
some actors’ minds. Even less actors think that actions should be initiated by farmers and
cooperatives. Figures 43 in annex 13 show charts of the opinion of actors on who should take
actions. The same hierarchy can be made if actors are divided by type. Companies give a high
responsibility on the State to take action. Cooperatives are the only one to give a small
responsibility to farmers and cooperatives and they are also the only ones to mention other
possibilities, which were a totally new structure or external cooperation organizations.
4.5.5

Participation in agricultural development projects

First of all, no agricultural project was found in neither of the regions that concerned clearly the
adaptation to climate change as such. However, some projects are more or less directly
related to aspects of climate change adaptation. In Toumodi, three main development projects
were ongoing. The first one is the PADER-Lacs, which is also an actor as they have a specific
management office. The second one is the project 2QC concerning improvement of cocoa
quality and conducted by the FIRCA. The third type concerns cocoa certification under several
labels and different companies. Their implementation is confusing but most of them respond to
the “Rainforest Alliance” certification program. It was also heard about other projects such as
the breeding of agoutis (small rodents threatened of extinction). In Korhogo, more projects are
conducted in link with the presence of international organizations. Two of them had specific
management offices and are as well considered as actors (PPMS 18 and ICA 19 ). Projects
concerned the sectors of food crops, cotton and cashew with different goals but none is about
certification in this region. Annex 14 gives a summary description of all projects, their goals,
and participating organizations in the two regions. Participants listed are those who cited being
part of projects during interviews and not the ones listed in projects’ reports.
A network was also created by turning the participation of different actors to the same projects
into relations (see annex 9I). For most projects, it appears that even if some actors participate
to two projects, there is no common relation between two projects, except between
PRODEMIR20 and PPMS. It does not mean that actors do not communicate between projects
but it indicates that the same pair of actors is never together in two different projects.
4.5.6

Major problems and blockages to action

For actors in Toumodi, the biggest blockage to the implementation of measures is the lack of
common vision between actors. In Korhogo and at the national level, the lack of money is the
biggest blockage. For national actors, the lack of common vision between actors is not a big
problem at all. In all regions, important problems concern also the lack of political will for
actions, the political instability, the low capacity of farmers (illiteracy, etc), and insufficient
infrastructures. All results of the number of actors who quoted problems can be consulted in
annex 15.

Projet d'appuis aux petits producteurs maraîchers des régions des Savanes
Initiative Cajou Africain
20 Programme de développement en milieu rural
18
19
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5 Analysis and Recommendations
This chapter goes back to the main results and analyses them in regard to the research
questions. Furthermore, recommendations for future implementation of adaptation strategies
are formulated.

5.1 Comparison of the two regions
The two regions analyzed, Toumodi and Korhogo, are here compared in their intrinsic
characteristics as well as in their network structures.
5.1.1
5.1.1.1

Main differences and similarities in the context
Number and types of actors

The analysis and the fieldwork showed that there are fewer actors in Toumodi. Toumodi is also
characterized by the absence of NGOs and major International Organizations directly
implanted in the department. This utters a bigger importance to state organizations, which
have offices in every region by principle. In Korhogo, the picture is different as many more
international organizations and NGOs are present. During an interview with the UNDP, a
responsible explained that their presence in regions is established according to needs
assessments. Because of the crisis and removal of state offices and higher poverty rates, the
northern part of the country thus appears as a critical emergency zone for international
support. In this process, the UN organizations in Korhogo created a cluster of institutional
actors, divided in “sectorial groups”. One group is called Groupe Sécurité Alimentaire et
Nutrition (GSAN) where members gather once a month and exchange on their programs and
observations. The list of members is part of table 8 in annex 4D. Korhogo is as well a bigger
city and capital of the region, which encourages a lot of organizations to establish an office
there. The political crisis had another consequence for the north. Because of the administrative
void, state institutions were no more able to control the attribution of authorizations for new
cooperatives and to control their activity. A lot of authorizations were given, temporarily, to new
small groups in this period without the necessary feasibility studies (BFCD et al. 2010). With
the reunification and return of state offices, it is planned to reorganize the sector (mentioned by
ANADER, MINAGRI, FAO, AFFICOT-CI, FIRCA, etc.).
5.1.1.2

Institutional differences and similarities

In both regions, institutions are found that are specialized in the regulation of a commodity
chain. For example, ARECA is responsible to regulate the cotton and cashew sector and
CGFCC the cocoa sector. Some other institutions are specialized in the commercialization
part, like the Office d’Aide à la Commercialisation des Produits Vivriers (OCPV) and some deal
more with the development strategies like the Office National de Développement du Riz
(ONDR) or the FDPCC for cocoa and coffee. In both regions, the commodity chains of cash
crops count more organizations than food crops or cattle breeding. The cotton sector seems to
have the most transversal organization, as it includes an IPA (Intercoton), with two inner
colleges. It is not the case for the cocoa sector, where only state regulation and development
offices are found. ANADER is responsible for extension services in both regions, but the only
difference is that they are not leading extension in the cotton sector and let companies or
cooperatives do the extension services.
The long succession of agricultural reforms since the 1990 is still ongoing and the new
presidency and return of governmental institutions to the north foster new changes. In the
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cocoa sector, a big revision of structures is happening at the time of writing. A sanitation of the
sector was necessary after audits of the Bretton Wood Institutions and the EU, leading to
accusations of corruption and imprisonment of former directors of important services, such as
the FDPCC, in link with the crisis’ funding. It is moreover a condition for Côte d'Ivoire to get
more economic assistance from the IMF and the World Bank through the Heavily Indebted
Poor Countries (HIPC) Program (Airault 2011). Projects are also ongoing for the strengthening
of cotton farmers’ cooperatives and their capacity building, in cooperation between the
AFFICOT-CI and the EU. A reform is also planned in the cashew sector, to sort out the working
cooperatives which are effectively ran by farmers. As mentioned in a report from the BFCD and
FIRCA (2010), a lot of cooperatives are in fact under control of retailers taking advantage of
the cooperative status but not helping farmers and this has disastrous consequences. The goal
is also to give more weight to the Intercajou in order for them to accomplish more tasks today
at the charge of the state (M. Batto, ARECA, personal communication, April 3, 2012). A project
to create an IPA for food crops and horticulture was also mentioned during interviews with the
FIRCA.
The financial resource of organizations is also an important feature of their ability to conduct
activities. Statistics of actors’ attributes show that 45% of organizations have a budget of less
than 20 million FCFA per year (30’000 €) and only 30% have more than 150’000 €. Some
expose numbers of less than 2 million FCFA (3000 €) and some cooperatives even work on
totally voluntary work from their members, especially in food crops cooperatives of both
regions. Generally, organizations at national or international levels and companies or very big
cooperatives have more resources than small local cooperatives or state offices. Another
important aspect is that many organizations are financed by projects or mandates and are thus
prone to short-term tasks and planning. Many organizations do not have a base found to
assure day to day running and cannot achieve any work during periods without projects. Some
have to fire the whole staff like the ANOPACI at the time of interview or have to use vehicles
intended to other projects. Cooperatives are also dependent on the results of each campaign
for their base found. Many, if not all of them in both regions, were receiving production factors
by companies who retained the price on the production. If during one campaign, the production
cannot be sold, then the cooperative and farmers do not earn anything and get in debt. Thus,
most organizations are planning their action on a short-term basis because of this financial
constraint and the stability of actions is highly compromised. However, it does not seem that
the centrality of actors in the agricultural networks is directly linked to their financial weight.
5.1.2

Main differences and similarities in the network structures

This section reviews the main results concerning the networks and compares the most
pertinent findings between the two regions.
5.1.2.1

Cohesion

Generally, a network density below 25% can be considered low (Hanneman and Riddle 2005),
and this is the case in both regions. The potential for collective action is thus quite small (Bodin
and Crona 2009), especially because of the very low density in the collaboration networks.
This might be due to the high cost of maintaining ties in these regions and the regular
institutional changes, which can hustle the relations in place. Global network densities are
generally higher in Korhogo, that is to say that actors tend to exploit more the possibilities to
create links with other organizations. The difference is less visible for specific information
networks, such as the network “information about adaptation techniques” where the density is
higher in Toumodi, which means that this aspect occupies a bigger part of information
exchanges than in Korhogo. In both regions, denser cores were found in the networks and
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Isaac and Dawoe (2011) state that this type of core-periphery structures can be positive for
information transfers.
Writing about the global cohesion of networks, Bodin and Prell (2011:40), explain that “a
network with high density and high centralization would be less cohesive than one with the
same density, but a lower centralization”. Alas, in both regions, a high density is often
accompanied by a high centralization score. In Toumodi, the range of centralization scores
follows the range of densities, except in the collaboration networks, where “technical
collaboration network” has the highest centralization score, suggesting that technical networks
are more centered around a central actor, in the shape of a star. The very high centralization
score in the “general information network” of Toumodi indicates that the difference in the
degrees of actors is large. According to Hanneman and Riddle (2005), this could induce a
strong and stable social stratification in the community. In Korhogo, in the “general information
network” and “information about climate change network”, the density is higher and
centralization lower than in Toumodi, suggesting that the information networks in Korhogo are
more cohesive. It can be due to the fact that in Korhogo, the center of networks is occupied by
a group of actors, partly formed by the GSAN and this avoids the centralization on only one
actor. About centralization, however, Bodin and Crona (2009) state that optimal degree of
centralization in networks might be different for different stages of policy and management
processes. In this way, a high centralization in the information networks might be positive in the
sense that it facilitates the quick diffusion of information through one actor to all others. That is
maybe why in Toumodi, more links appear concerning “information about adaptation
techniques” than in Korhogo, because the ANADER has this central position and can easily
diffuse it to more actors. In collaboration networks though, high centralization could translate
more a top-down management system although the implication of more actors at the core of
collaboration would be more optimal. In Korhogo, centralization is higher in collaboration
networks, which is probably linked to the responsibilities accorded to central actors to lead
actions.
Clustering coefficients are always bigger than the values of densities, except for “information
about adaptation techniques” network in Korhogo. This network has also a low centralization
score, and low density. It could indicate that it has more the shape of a circle, where actors are
all linked to a low number of actors, without an actor being more central, but this is difficult to
see on the network itself (see figure 16, annex 9D). The higher clustering coefficients in other
networks show that actors have more ties with their close neighbors in the network. Neighbors
in the network does not mean that similar actors tend to group together but that actors which
have similar relation patterns with other actors tend to have shorter paths between themselves
(Hanneman and Riddle 2005). A very neat grouping effect due to one factor is however not
observable. Indeed, the tables of densities within groups do not generally show higher
densities within groups of similar actors (this would appear if higher densities were in diagonal
of tables in annex 5B and C). Especially in Toumodi, the highest density of ties is almost
always in the same column. In the division according to roles, it is the type “Research and
development structures”, in the division on sectors, it is the column “all sectors” and for the
hierarchical level, it is the column of “decentralized organizations” which get the highest
scores. In the end, it seems that the weight of the ANADER is still more preponderant than an
effect of grouping. The other type of actors which seems to be surrounded by a high density of
ties is local state agencies, which corresponds to characteristics of the MINAGRI, the Ministère
des Ressources animales et halieutiques (MIRAH) and Conseil Général (CG) of Toumodi. In
the “strategic collaboration” network of Toumodi, the density of bridging ties with this type of
actors is the highest, which reveals the importance of MINAGRI in the strategic dimension.
However, there is a small grouping effect in the “general information” network around sectors.
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That is to say that actors from the cocoa sector communicate more with other actors in the
cocoa sector and there is a similar effect between actors of the food crops sector and the
cashew sector. This pattern is also observable in the “strategic collaboration” network, where
actors tend to plan within sectors and with government agencies. For the technical
collaboration however, actors turn back to “Research and Development structures dealing in all
sectors”. In the information network, cooperatives communicate more with governmental
agencies and companies with cooperatives. But if cooperatives are separated from other
institutions, they communicate clearly in separate clusters by sectors (see figure 3 in annex
9A). In the commerce network, there are denser links between cooperatives and companies
and concerning material donations, it appears that they come from state agencies to
cooperatives and from research and development structures to companies. These donations
concern for example improved seeds like the variety of cocoa “Mercedes”.
In Korhogo, a structuration in sub-groups by type of actors is also not striking. There is
however an effect of grouping in the “general information network” where actors tend to
communicate more with actors from the same sector and of the same type, except for
cooperatives who communicate more with companies. There is also a grouping effect of
cooperatives and farmers’ associations around the companies in the “information about climate
change network”, “information about adaptation techniques network”, “technical collaboration
network”, and the “commerce” network. Governmental agencies seem to turn to international
organizations in the “information about climate change”, “information about adaptation
techniques” and “strategic collaboration” networks, but in the two first ones, international
organizations have a higher density of ties with “research and development structures” actors.
This denotes the supporting presence of international organizations in Korhogo. The density of
ties is also suddenly higher with national actors in the “strategic collaboration” network, which
is also the case in Toumodi and could denote the importance of national organizations like the
FIRCA for the strategic part of operations. In the separated “information network” of
cooperatives in Korhogo (see figure 14 in annex 9D), there is an isolated dyad with two
cooperatives concerned mostly with food crops and no cotton (Womiengnon and UCOVISA),
and a bigger group of cooperatives dealing with cotton and sometimes with other crops. The
COOPERSA, active in breeding, is also linked to Union Régionale des Entreprises
Coopératives de la zone des Savane (URECOSCI) because they have trade relations.
To conclude, the highest density of ties revolves around actors, which are “Research and
development structures”, who are concerned with all sectors and are decentralized offices.
This corresponds to the majority of actors that can often be found in the core of networks.
Some small grouping effect can be found between cooperatives and companies in Korhogo but
the density of ties within cooperatives and associations is generally low. There is thus one
group of actors having a dominant position in term of quantity of ties with others and they have
the advantage of being intermediaries between the other types of actors. Concerning bonding
and bridging ties and their importance for governance, Bodin and Crona (2009:369) state that
“bonding ties promote trust, reciprocity and thus cohesion within communities, which is
beneficial for consensus building and conflict resolution” and “bridging ties, on the other hand,
provide access to external resources of various kinds, and are often needed to help actors
initiate or support collective action”. In the two regions, bonding ties are thus found to be rather
weak and the cohesion within sub-groups is not strong, which could prejudice trust between
actors of the same type, especially between cooperatives. Bridging ties are present in majority
with the dominant group, but it is also the group bringing results of research and technologies
to the other groups and thus can enable the link to external resources and knowledge in the
domain of agricultural development and adaptation. Bodin and Prell (2011:51) also state that
“the success of collaborative processes depends to some degree on the involvement of “the
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right” actors” and who is the right actor depends “on the goal of the governance process”. In
this case, the goal of information diffusion and policy formulation for the adaptation to climate
change seems thus to be able to rely on actors of the appropriate type.
5.1.2.2

Centrality scores

The most striking observation is that in Toumodi, one actor is especially dominating the
agricultural sector, which is not the case in Korhogo. In Toumodi, ANADER has the highest
degrees, betweenness and closeness centrality in all information and collaboration networks,
except for the strategic collaboration where MINAGRI takes the first place. The other actors
that stand out in the information transfers are the ONDR, CNRA, FDPCC and FIRCA, which
are mostly also in the core of networks and part of the “Research and development structures”.
However, there are also some Research and Development structures which present low
centrality scores. For example, the Société d'Exploitation et de Développement Aéroportuaire,
Aéronautique et Météorologique (SODEXAM, meteorology and aviation development society)
is always at the periphery of networks. Concerning the direction of exchanges, the table of
results (annex 6B) show rather similar in and out-degrees and also similar in and outcloseness in the information exchanges. As asymmetric exchanges can show power-related
exchanges (Ingold et al. 2010), the network in Toumodi seems rather well balanced and
counting mostly symmetric relations, which is confirmed by a rather high reciprocity of 72.9%.
Non-reciprocal ties concern mainly Agrihall who gives information to cooperatives. The CNRA
and ANADER also tend to distribute more information than they collect. On the opposite,
governmental offices tend to receive more information than giving. This might denote a form of
consulting rather than exchanges but from the field trip, we rather have the impression that it is
because they have the role to collect information about what projects and activities are going
on and have obligation to collect activity reports for example. It might also be because actors
tend to go expose their problems to MINAGRI or Préfecture but these institutions have a rather
low capacity to give them solutions. A remarkable case is also the ANAPROCI who counts no
symmetric ties, gives information to authorities and receives from a cooperative.
In the financial networks, ANADER has the highest in-degree (16) in the mandates network,
which means that they are the first to receive contracts and mandates from other actors. The
highest out-degree belongs to the State of Côte d'Ivoire, thus the first provider of funding,
especially allowing the functioning of governmental agencies and development structures.
FIRCA is both a giver and receiver of contracts. CGFCC, ANARIZ-CI, the International Institute
for tropical agriculture (IITA), UNDP and OLAM are also mandate givers. The CNRA is the
second executer of services (in-degree of 4). Central actors in the trade network are described
in section 4.4. Agrihall is an important actor as it sells inputs to most cooperatives and also
provides free advice while doing so.
In Korhogo, there is rather a group of actors who regularly appear at central positions.
ANADER has still the highest centralities in the “technical collaboration” and is second in the
“information about adaptation techniques” network, which denotes its importance on the field.
FIRCA takes the first position in the “general information network” (in front of CNRA), and in
the “strategic collaboration” network because of its planning role and project coordinator
function. CNRA, as scientific institution, has the highest centralities in the “information about
climate change” network. Other important actors, which occupy the most central positions, are
Ivoire Coton, PPMS, MINAGRI, AFFICOT-CI, FAO, etc (complete tables of centrality scores in
annex 6C). There are however also actors which are regularly isolated. Like in Toumodi, the
SODEXAM, despite having a local office in Korhogo, is still in the periphery. Other institutions
like the Société de Développement des Forêts (SODEFOR), ONDR, Intercajou or NGOs like
Bio-Economy Africa (BEA) and ACF are also always in the periphery. Concerning the direction
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of ties, in Korhogo too, it appears that in and out-degrees are mostly similar. Authorities, and
the German International Cooperation (GIZ), also tend to receive more information than what
they give. CNRA and ANADER also have bigger out-degrees in Korhogo but the difference is
very small. In the “information about adaptation techniques” however, the reciprocity rate is the
lowest and that in both regions, accentuating the fact that for technical information, ties are
more unidirectional than for other relations’ types. In the financial networks, FIRCA and the
State of Côte d'Ivoire are the two bigger funders of services, followed by UNDP, EU, FAO and
PPMS. The first executer is still the ANADER (in-degree of 11), followed by ARK and BFCD
(in-degrees of 6), FIRCA (5) and Chigata (4). In the trade network, there is no equivalent actor
to Agrihall in Korhogo, but companies in the cotton sector, like Ivoire Coton or COIC have high
centralities and are also important actors in the information and collaboration networks.
5.1.2.3

Multi-sectorial and multi-level integration in the networks

In this section, the composition of the different parts of networks (cores and peripheries) is
analyzed more in details. As stated in Ingold et al. (2010), the integration of different types
(governmental, economic, NGOs, etc) and different hierarchical levels of actors (national,
regional, local) in the networks is essential for cross-sectorial transfer of knowledge and
adaptation to climate change.
In both regions, several types of actors are present in the cores of networks. The most central
group, “Research and Development structures” are however of a hybrid type between state
agency and private sector as for example the ANADER has 35% of its capital coming from the
state (ANADER 2012). It is the same for the CNRA, FIRCA, ONDR, etc. In Toumodi, the
ANARIZ-CI is the only organization from civil society present in the core of all information and
collaboration networks (cooperatives are considered economic actors). ANARIZ-CI had some
recent difficulties of functioning and is thus now readjusting its work in the region. The
association of cocoa producers, ANAPROCI, is also present in the core of two collaboration
networks and several hybrid organizations can count partly for civil society organizations, like
the CSRS. In Korhogo, more organizations can pretend to represent the civil society in the
cores of networks. NGOs are present like ARK and Chigata as well as the associations from
the cotton sector: AFFICOT-CI, APROCOT-CI21, Intercoton, and international organizations
like the FAO, GIZ and UNDP. The research domain is represented by the CNRA in the core of
each information network. A few cooperatives are present in each cores and the economic
sector is also well represented by companies or Agrihall in Toumodi. The state and the
administration offices are represented by the MINAGRI, Prefectures and General Councils in
both regions, as well as by hybrid organizations. But no direct state agencies are in the core of
the “information about adaptation techniques” networks.
With the t-tests analysis (see section 4.3.4), it was also concluded that governmental actors
(including hybrid ones like ANADER) have a significantly higher degree of links in the
information networks of Toumodi. It was also concluded that locally implemented actors have
slightly more links for “general information” networks. This group of actors (local government
related offices) is thus the most preeminent in the cores. The importance of governmental
actors is less dominant in Korhogo, as confirmed by the t-test, where the difference between
governmental and non-governmental actors was significant only for the “general information”
network.
In the point of view of sustainable development, it is worth to mention that almost no
organization is representing the environment per se, meaning NGOs or associations defending
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Association des Professionnels du Coton
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environmental protection. In Korhogo, the NGOs BEA and Chigata, as well as the company
Ivoire Coton (for a small part) were integrating conservation and environmentally-friendly
techniques in their activities. Particularly BEA is promoting sustainable agriculture techniques
which preserve the environment, but this organization is always in the periphery of networks.
The role of research centers like the CNRA and the extension services is thus capital in this
dimension, especially in Toumodi.
Concerning the different agricultural sectors, all sectors are represented in cores, but food
crops and cattle breeding are mostly represented by state organizations, international
organizations, NGOs or research centers and one association in Toumodi (ANARIZ-CI), and
one cooperative in Korhogo (Womiengnon). There are also several organizations related to
food crops who never enter the core of networks, such as CODERIZ or FENACOVICI in
Toumodi and ONDR, UCOVISA, ACF and BEA in Korhogo. The cocoa and cotton sectors can
them count on multiple cooperatives, companies, and cotton associations in the cores.
Actually, the food crops sector is spread out over the other sectors as a lot of cooperatives
revealed that their members cultivate food crops at the same time of cash crops. 53.3% of
actors interviewed in Toumodi and 68.4% in Korhogo cited food crops (including horticulture
and cereals) as being part of their activities. Five out of ten cooperatives in Toumodi and six
out of ten in Korhogo also do the commercialization of food crops. The most quoted crops are
yam, cassava, rice and maize. There are national associations for the horticulture and food
crops sectors but they are not directly present on the field and their positions in the networks
are mostly peripheral. Other organizations such as research centers and international
organizations also emphasize their activities on this sector. The actors specifically oriented to
the food crops sector are represented in dark green and can be spotted in all the networks in
Annex 9.
In the sense of vertical integration (multi hierarchical levels), the cores of networks in Toumodi
are characterized by the absence of international organizations, except for two multi-national
companies in the collaboration networks and Cargill in the information networks. Otherwise,
both local and decentralized national agencies are present in the cores of networks. The
FIRCA and ANARIZ-CI are also national institutions in the cores. In Côte d’Ivoire, as the
system is centralized like in France, there does not really exist departmental institutions except
for local authorities like the Prefecture or CGs. There are rather only local representations of
national ministries. In Korhogo, vertical integration is more complete as international
organizations are more present in the cores of networks and directly on the field.
Furthermore, the effect of different integration degrees in the regions is reflected in the actors’
views and their answers to the last questions of the questionnaire. For example, in Toumodi
actors state that their bigger problem to implement measures is the lack of common vision
between actors. This of course can be linked to the fact that actors in Toumodi are less well
integrated than in Korhogo and have thus fewer possibilities to share visions and build on
common strategies. If actors mention this dimension as being a big problem, we can thus
suppose that they would be ready for more coordination. The bigger core of networks in
Korhogo and the globally higher integration of actors there can be linked to some answers of
actors as well. The influence scores of actors in Korhogo are spread over a smaller range and
actors wish the CNRA to be more influential in the future. This translates the fact that actors in
Korhogo are more aware of the other actors’ potential in the problematic of climate change,
because they are generally better integrated. They also validate a form of public-private
partnership as the institution that should be responsible to lead action in a much bigger
proportion than in Toumodi, where the biggest majority gives responsibility to the state.
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5.1.2.4

Brief synthesis

To conclude, different types of organizations are included in the core of networks but in an
unbalanced way. Research and Development structures have the most central position from
their inclusion in the cores and by the density of links they have with other types of actors. The
most central of them, like the ANADER, CNRA or FIRCA are hybrid forms of organizations
funded partly by the government and partly by the private sector. Governmental agencies are
mostly well embedded in cores and count a relatively high density of ties but they tend to
receive more information than giving. Economic actors are embedded in the core of networks
and there seems to be a grouping effect between cooperatives and companies in the
information exchanges and trade. However, cooperatives are not tied by strong bonding ties
and tend to group according to sectors. Agriculture sectors’ associations are present in cores,
especially in the cotton sector and the rice association in Toumodi. Yet, the cocoa producers’
association appears to have few ties and other food crops’ associations are always peripheral.
Organizations representing civil society, e.g. NGOs or international organizations are totally
absent of cores in Toumodi but rather well integrated in Korhogo. Cores of networks are also
generally bigger in Korhogo and thus comprise more actors. Globally, coordination of actors
and integration of different types and sectors in policy-making seem to be feasible and no
major obstacle arises, except in Toumodi where the integration of organizations of the civil
society and from sectors is now weak and should be reinforced. Moreover, in Korhogo actors
seem to be more aware of the possibilities of other actors and of integration than in Toumodi,
where actors give high influence scores and responsibility to the State and its agencies.
5.1.3

Reasons for conflicts or tensions

This section comes back to the conflict networks (section 4.2.5) and explores the reasons of
existing conflicts and the factors which could compromise relations in the future.
In Toumodi, reasons of conflicts mentioned the more often were related to finances and
payment. In two cases it concerned the payment of services, either because the funding did
not come in time (PADER-CI) or because the tasks financed were not executed according to
the contract (CSRS-ANADER). Between the CPCPV and FENACOVICI, it concerned the nonpayment of a production delivery, which in the end blocked all activities for the CPCPV in the
last four years. ANARIZ-CI admitted to have tensions with ONDR because of different views
and way to work, which might be linked to the ANARIZ-CI’s president political implication. The
conflicts between the Coopérative Dialoque de Djékanou (CDD) and two companies
concerned the rejection of the production delivered, because of quality standards. This is a
recurrent problem that was heard from many sources. In Toumodi, conflicts are thus closely
linked to the non-availability of finances or their management. Except for the relation CPCPVFENACOVICI, all other conflicting links are also exchanges of information, and sometimes
collaborations. It is then possible that these tensions exacerbate in the future and compromise
the links between actors, but it is also possible that the relations between actors help to solve
the conflicts if the relation continues to occur on a regular basis.
In Korhogo, the more numerous conflicts in the cotton sector concern links between
cooperatives and between cooperatives and companies but never between companies.
Conflicts occur when farmers sell to another company than the one who gave the production
factors and brought advice in the field. So in the end, the company does not get reimbursed if
farmers bring their production somewhere else. Farmers have advantage to do that because
they can then sell for a better price than if the price of production factors is deduced from the
sale. Some of them accumulate debt with many companies and it is said that they change
sector after a few years to go for example in the cashew production. Cooperatives do not have
the capacity to offer extension services but still expect to collect the harvest and sell it
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thereafter to the company. As companies go directly to the field to collect production from
farmers, cooperatives feel bypassed. An example can be given with the cooperative
UCODACI. They mention commercial exchanges with four companies and having conflicts with
the four of them. They also admitted having big financial and management problems but want
to do better. The ARECA has tensions with the Intercajou also because they have to
accomplish their tasks, as they are not functioning properly. A state office has then to take over
the role of an IPA, which should remain in the private sector. Womiengnon (rice cooperative)
mentioned tensions with the ONDR because of bad management in rice orders and deliveries.
Conflicts around ANADER mainly concern the improper realization of mandates. The CSRS
mentioned tensions that occurred during the PPMS project, either because of funding not
coming in time or because of the incomplete realization of tasks by commissioned
organizations, like the ANADER or ARK. All conflicts related to finances in projects or trade
seem difficult to solve without a better formation of people in management strategies, a
sensitization to the respect of deadline, the instauration of finance controls and a prosecution
system.
Concerning conflicts within agricultural sectors, it is hard to explain why there are much more
conflicts in the cotton sector than in the cocoa sector. Actually, there might be more conflicts in
the cocoa sector, but they were not revealed in the region of Toumodi. The main differences
between regions that could have a link with the occurrence of conflicts are the following:
1. the implication of the ANADER in cocoa, which attributes the role of extension service to
a unique actor not linked with trade and reduces confusion and loyalty conflicts. However
it appeared that companies also provide extension services in Toumodi.
2. the difference between an annual culture and a long-term culture. For cotton, farmers
need seeds each year but in cocoa, the investment is done for at least three decades.
3. the presence of an IPA and a tighter network in Korhogo that encourages cotton
organizations to express their problems and interests. It is thus easier to uncover
underlying tensions, which might also exist in the cocoa sector but are not revealed yet.
4. A clearer difference between cooperative and company in Toumodi, as cooperatives are
small and companies are international groups. In Korhogo, some local cooperatives
became transformation and export companies when they bought the previous state
facilities (Gergely 2009). There are also multiple levels of cooperatives as some are
powerful and cover large areas and some are very small, and all of them target the same
production. Thus, the bigger number of organizations exacerbates possibilities of
concurrence and loyalty conflicts.
The future reforms to come in the agricultural sector have the aim, first to clarify the profusion
of organizations, especially in cotton and cashew sectors (BFCD et al. 2010) and second to
create strong institutions in the cocoa sector, such as an IPA (Conseil du Café-Cacao [CCC]
2012). These reforms thus have good potential to ease the relations between actors in the
cotton sector but could reveal latent conflicts in the cocoa sector. At the same time, an IPA in
the cocoa sector could also offer a mediation role and provide influence to producers who
could thus counterbalance power of cocoa authorities and maybe avoid corruption as it
happened during the crisis.

5.2 Strengths and Weaknesses
In this chapter, first the major strengths and vulnerabilities of networks are reviewed and
propositions formulated for improvements of networks in the future. The second part analyses
the ability of networks to cope with climate change and the end of the chapter gives a summary
of strengths, weaknesses and recommendations by regions.
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5.2.1

In the networks’ structure

In Toumodi, the high centralization of the networks on the ANADER and some other actors
(MINAGRI, FDPCC, and CNRA) makes the network highly dependable on the good health of
these organizations. If the ANADER were removed, in a reform or crisis for example, the
network could lose 25% of its links and some actors would be much less connected to the
network. If all governmental related structures were removed, the information network would
look similar to the cocoa information network. The higher diversity of types of actors in Korhogo
is an advantage in this sense. However, the network in Korhogo experienced big changes in
the last decade and the stability of the network was challenged. Reforms will go in the sense to
clarify the role and position of everyone. The danger is also that international organizations
leave the area after the resolution of the crisis and that the tasks they accomplish become
tasks of state organizations without proper capacity reinforcement, which in the end could
make the network look like in Toumodi.
A way to counterbalance this preponderance of central parastatal actors in Toumodi would be
to increase the presence and responsibilities of other types of organizations such as NGOs,
International organizations or farmers associations. To make them implement in the region
would be hard as Toumodi is not a major city like Korhogo, but organizations based in
Yamoussoukro or Bouaké, like the UNDP, could reinforce their activities in the region if
transport is facilitated. The constitution of IPAs is also a way to defend producers and
transformers’ interests and to create a place for mediation between them (Shepherd et al.
2009). The existence of the Intercoton is thus a real strength for the cotton sector and similar
organizations would be beneficial for other sectors. The Intercajou for cashew also exists by
name but their implication on the field could not be observed and it was impossible to meet
them. These two organizations are accompanied by a state office responsible to regulate the
sectors of cotton and cashew, the ARECA, which depends on the MINAGRI. They can thus
create a dialog between state and private cotton organizations to decide on prices and
measures to implement. Such a model does not exist in other sectors and is an explanation for
their lack of cohesion. The cocoa sector counts many institutions that are not reliable and their
reform could be based on the cotton sector’s model. The presence of a federation of all
sectors’ associations could make a bridging link between sectors and represent all farmers in
policy-making of the agricultural sector. The association ANOPACI tries to go in this direction
but their presence in the regions is impeded by financial limitations.
Thus, the points that should be fostered in the networks are an increased integration of actors,
and reduced centralization, especially in the collaboration networks by giving more mandates
and responsibilities to peripheral actors for examples. A high centralization in the information
networks is less prejudicial as it allows for fast transfers of information.
5.2.2

Networks’ ability to adapt to climate change

This section goes further in the analysis of strengths and weaknesses of the networks put pays
attention to their ability to cope with climate change. First, a review of the main results
conclusions about specific information networks and perceptions is made. Intentions of actors
and collaboration patterns are also analysed and finally, an evaluation of the ability of networks
to adapt to climate change is completed.
5.2.2.1

Information related to climate change and perceptions of actors

In both regions, the exchanges about climate occupy around 20% of all information exchanges
but the proportion of exchanges concerning adaptation techniques is much bigger in Toumodi
(34.1%) than in Korhogo (9.2%). Hence some actors in Toumodi speak about agricultural
adaptation techniques without speaking of the causes, effects or observations on climate
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change. By calculating the number of common links between these two types of specific
information, it can be assessed that 15% and 6% of information exchanges concerns
adaptation techniques and climate change altogether in Toumodi and Korhogo respectively.
The proportion of actors involved in both specific information networks is of 42.6% in Toumodi
and 34% in Korhogo. It seems thus that after all, a bigger proportion of actors in Toumodi are
involved in information transfers regarding climate change and adaptation techniques. It is
maybe due to a higher centralization and so bigger exposure of all actors to the advice of
ANADER, as this actor is part of 22 links on 50 (in information about climate change network).
During an interview, an actor noticed that the climate change effects like water shortage will be
more noticeable to people who are not used to experience water shortages, i.e. actors in
Toumodi will be more aware of it than in Korhogo and this might be an explanation for the
differences of proportions too.
Referring to the t-tests done on the density of ties between groups (see section 5.1.2.1), it was
shown that in Toumodi, governmental actors have in average 3 more links than others
concerning climate change and 4.6 more concerning adaptation techniques. The differentiation
on the levels and types of crops was not significant in this analysis. However, it can still be
noted that actors from the non-cash crops sector tend to have a higher degree than cash-crops
actors and the risk error is not so high. Thus, it seems that actors concerned with food crops,
breeding and agriculture in general exchange more information on climate change than those
concerned with cocoa. The number of trade links accompanied with information on climate
change or techniques is also quite low, so it does not seem that commercial relations are a
way to communicate about climate change. For technology information transfer however, it
seems that cooperatives get information when they go to buy products at AgriHall (out-degree
of 7). In the network merging relations belonging to both “information about climate change
network” and “information about adaptation techniques network”, it appears that the most
central actors are ANADER, CNRA, ANARIZ-CI and Agrihall (Figure 6 in annex 9A). These
actors thus again play a very capital role in the diffusion of information about all aspects of
climate change.
In Korhogo, no differentiation in groups was significant in the t-tests for specific information
networks. Governmental actors still tend to have a higher degree but the difference is smaller.
The difference between actors in cash crops and in other crops is really small and the risk error
is especially high. In the densities within groups, it also appears that cotton actors have a
higher density of links with actors dealing with all sectors in both specific information
exchanges. However, it also appears that cooperatives in general have a higher density of
links with companies in these two networks. It is thus hard to conclude whether or not the
cotton trade is a factor bringing more information about climate change to cotton actors. In
Korhogo, the union of the networks “information about climate change network” and
“information about adaptation techniques network”, shows two components. The first one is
centred on Ivoire Coton and concerns only cotton companies or associations. This structure of
a star on Ivoire Coton explains its high betweenness centrality in these networks. The other
component comprises institutional actors which are usually central in the other networks (see
figure 17 in annex 9D). The two most central actors in this component (in betweenness
centrality terms) are the FAO and CNRA, who would also break the network if removed. But
the ANADER occupies a less central place in Korhogo.
The globally high proportion of actors concerned with information exchanges on climate
change might explain why 34.5% of actors in Toumodi, and 52.6% in Korhogo think that
climate change is the biggest threat for agriculture in their regions for close to middle term. The
observations that actors make about the changes in their environment is not forcefully linked to
the information exchanges they have, but these exchanges can influence on their “mental
45

model” of the causes, worst effects and solutions to climate change (Bodin and Norberg 2005).
The major cause of climate change given by actors is deforestation. As nearly all actors
mention it, it is impossible to see diffusion or grouping effect in the networks around this
criterion. Concerning the impact of GHGs, a relatively common answer was that they are not a
cause for the local climate change as there are not so many cars or industries in Côte d’Ivoire.
Deforestation is more part of the local environmental degradation and people seem not to be
aware of the global aspect of climate change. It is different at the national level, where actors
put GHGs as first cause together with deforestation. This might be linked to the fact that some
of these actors attended international conferences at the United Nations Framework
Convention on Climate Change (UNFCCC) or are involved in Kyoto mechanisms implantation
in Côte d’Ivoire. The proportion of actors saying that GHGs are not a cause of climate change
is higher in Korhogo, which is in contradiction with the presence of more international
organizations, which seem thus not to diffuse too much information on the causes of climate
change.
5.2.2.2

Collaborations and intentions of actions

Besides the transmission of knowledge between actors, the implementation of measures is of
capital importance for supporting actors facing environmental challenges. In Korhogo, the core
contains fewer actors in the collaboration networks than in information exchanges. Actually, the
collaboration network of Korhogo is centralized on several star-like entities whose centers are
the Prefecture, ANADER, FIRCA, MINAGRI, APROCOT-CI and CNRA (see figure 18, annex
9E). This effect is also present in “strategic collaboration” and “technical collaboration”
networks. In Toumodi, this effect appears as well, and the central stars are principally
ANADER, MINAGRI and FDPCC, but also FIRCA and ONDR. The position of ANADER as
center of gravity in the “technical collaboration network” is striking. These positions are partly
due to the different roles of actors. For example, the ANADER is also the first actor to receive
mandates and execute projects on the field. According to interviews, the projects and
mandates are created at a national or even international level and arrive already planned in the
region. This perspective is also confirmed by the lower degree of ANADER in the strategic
collaboration and by the fact that there is more technical collaboration than strategic
collaboration in the regions. Moreover, in Korhogo, there is no strategic collaboration between
the FIRCA and ANADER, or CNRA and ANADER or CNRA and MINAGRI at the local level
(but they exchange information). Strategic collaboration occurs between these organizations,
but rather within the national institutions in Abidjan. The local strategic collaboration seems
rather oriented to cooperatives, in a way to help them organize themselves and start an
activity. That was mentioned by the FIRCA who helps cotton cooperatives to settle down.
The central position in the collaboration networks is still occupied by the same governmental
and development agencies. During the implementation of adaptation measures, it will thus be
important to know what the intentions of those central actors are. These actors have also a
high influence and their advice should thus be taken seriously. The high score of future
influence of the CNRA in Korhogo also shows that its central position is encouraged by other
actors and wished in the future. In Figure 21 below, a chart represents the intentions of actors
belonging to the most central group (at all levels) categorized in the same domains as in Figure
20. The first measure intended by central actors (promotion of improved agricultural techniques
and farmers’ formation) is also the first one for all actors. However, the adjustment of calendars
is their fourth priority when it is the second position for all actors and also the first priority of
action for actors in Korhogo and for farmers. Irrigation development is the first priority for actors
in Toumodi and it comes at the third position for central actors. None of these actors intend to
develop actions in forestry, which was however the first priority for institutional measures in
both regions. Actors like cooperatives and farmers might thus not understand why actions to
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adapt to climate change do not include tree plantations or promotion of agro-forestry and
conflicts or mistrust might arise.

Figure 21: Intentions of actions of “Research and Development structures”

It is also striking that actors who occupy a very central position in networks do not plan to
concentrate on strategy formulations. This is the intentions of three cooperatives in Korhogo,
who wish to extend their activities in a sustainable way and of two governmental offices in
Abidjan, the MINAGRI and the Ministère de l’Environnement et du Développement Durable
(MINEDD). They intend to conduct global vulnerability studies for agriculture towards climate
change and to publish a national strategic action plan for adaptation by 2013. The Ministère
d’Etat, Ministère du Plan et du développement (MEMPD) is also involved but was not
interviewed. The national offices of ANADER or FIRCA are more oriented towards
development of precise agricultural techniques and support of farmers. This is another
example that governmental offices have a role of planning and strategy formulation and
development offices are there to implement techniques on the regional fields. This way of
working is a type of top-down governance system (Hoang et al. 2006), as far as it concerns
strategy formulations. Participative approaches and involvement of farmers were nevertheless
mentioned in the implementation of projects but the effective application of participatory
processes would need to be further investigated.
5.2.2.3

Ability to adapt

The work of several authors (Orjan Bodin, Beatrice Crona, etc) formulates theories on what a
network structure should look like to manage environmental resources in a better way or to
gain in resilience22. Our topic is precisely embedded in the development of better management
practices, which can adapt to new environmental conditions. Using simulations to study the
resilience of networks towards pest damage, Bodin and Norberg (2005:181), found out that
“information networks topology had a profound effect on the average harvest” and that “low to
medium density networks were more able to have stable and high harvest because actors are
more able to utilize each other’s experiences”. With higher densities, Bodin and Norberg
(2005) saw the state of the system frequently changing to undesirable situations. It seems then
that the generally low density of networks in both regions, lower than 70% as in their model,
might be positive in terms of resilience. The most important aspect in that configuration is that
the low density of links allows actors for individual variations in strategies. But if managers let a
single central agency decide on a common strategy, the variation is lost and there is more
22

resilience is “the ability to re-enter the desired state following a collapse” (Bodin and Norberg 2005:175)
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probability for whole network’s collapse. This is to be taken seriously as a threat for the
network in Toumodi, where one or two central agents have very high influences. But, “A
possible solution to such a scenario would be for the central agency to incorporate local
experimentation in the common strategy with the purpose of studying the array of (potential)
management options and their outcomes.” (Bodin and Norberg 2005:187). It seems also
primordial for actors to have the memory of the desirable state, otherwise they forget and risk
to stay irremediably in the undesirable state, i.e management producing low harvests (Bodin
and Norberg 2005). The presence of models in the network, that is to say actors who can
change the “mental model” of their neighbors, seems thus to be a condition for a dynamic
network of individuals not staying for long times in a low harvest state, which can be
disastrous. Thus, the presence of several central actors who are able to test new practices in a
dynamic way and communicate their experiences to a large number of actors would be a good
strategy for continuous adaptation. This condition seems to be met in Korhogo where several
NGOs and companies are present and testing techniques and solutions, although more links
could be created to be sure that all peripheral agricultural actors get access to information
about these experiences.
Also concerning the structure of networks and their ability to foster adaptation, Bodin and
Crona or PRELL (2011:90) enounce that the ability of groups to initiate actions of change
requires their ability to prioritize and coordinate activities, “and these abilities have been shown
to be constrained by low degrees of network centralization”. This is understandable because a
low centralization would mean that all actors are equals in centrality and number of ties. Thus,
a higher centrality of some actors would be a good factor to support coordination and
synthetize priorities of all actors. However, this central position is a delicate function as actors
in this role should be sure to encourage participative process and avoid command-and-control
practices, which can lead to mismanagement of resources (Holling and Meffe 1996). Moreover,
Isaac and Dawoe (2011:338) reveal the importance of multiple types of actors in the center of
networks because “network heterogeneity and bridging ties between networks have been
regularly positively linked to sustainable management practices”. diverse types of actors are
present in the cores of networks but the preponderance of “Research and Development
structures” is rather an example of homogeneity of actors and increased diversity should be
sought. Indeed, homogeneity of types of actors was experienced to “reduce their collective
ability to perceive and synthesize new information and knowledge of different kinds” and as a
consequence reduce the community’s adaptive capacity (Bodin and Prell 2011:89). Ingold et
al. (2010), also add on this way, arguing that vertical and horizontal integration of actors are
crucial for adaptation to climate change. It was shown that the integration of multi-sectorial and
multi-scale actors happens in Korhogo and that the core of networks includes a heterogeneous
composition of organizations. However, the increase of diversity in the types of actors present
in the core of networks would be necessary in Toumodi to foster sustainable management
practices and foster the adaptability of networks.
5.2.3

Synthesis: strengths and weaknesses
recommendations, opportunities and threats

of

networks,

This section comes back to the previous analysis and synthesizes the strengths and
weaknesses in the regions under the form of a table (Table 8). Furthermore, threats and
opportunities to improve the networks’ structures are enounced.
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Table 8: Synthesis of strengths and weaknesses of networks in the two regions

Korhogo	
  

Toumodi	
  

	
  

Strengths	
  
- Relative	
  stability	
  and	
  
clear	
  repartition	
  of	
  
tasks	
  and	
  roles	
  
favouring	
  coordination	
  
- Clear	
  boundaries	
  
- Minor	
  presence	
  of	
  
conflicts	
  
- Balanced	
  exchanges	
  
- High	
  centralization	
  in	
  
information	
  networks	
  
allowing	
  fast	
  diffusion	
  	
  
	
  

- Presence	
  of	
  a	
  high	
  
diversity	
  of	
  types	
  of	
  
organizations,	
  also	
  in	
  
the	
  core	
  of	
  networks	
  
- Heterogeneity	
  and	
  
cohesion	
  of	
  the	
  core	
  of	
  
networks	
  
- good	
  vertical	
  and	
  
horizontal	
  integration	
  
- Presence	
  of	
  a	
  
coordination	
  structure	
  
as	
  the	
  GSAN	
  

	
  

	
  

Weaknesses	
  

Recommendations	
  

- High	
  centralization	
  on	
  a	
  
few	
  central	
  actors	
  and	
  
dependence	
  of	
  the	
  
network	
  on	
  their	
  capacity	
  	
  
- homogeneity	
  of	
  the	
  core.	
  
- Peripheral	
  position	
  of	
  
NGOs,	
  International	
  
actors	
  and	
  farmers’	
  
associations,	
  i.e.	
  weak	
  
vertical	
  and	
  horizontal	
  
integration	
  
- Risk	
  of	
  top-‐down	
  
management	
  from	
  
central	
  actors.	
  
- Decision-‐making	
  and	
  
strategy	
  formulated	
  at	
  
the	
  national	
  level	
  
	
  
- Instability	
  in	
  the	
  presence	
  
of	
  actors	
  and	
  tasks.	
  
- Risks	
  of	
  overlapping	
  
work,	
  difficult	
  
coordination	
  	
  	
  
- conflicts	
  recurrence	
  
- Fuzzy	
  boundaries	
  and	
  
unclear	
  organization	
  
- Decision-‐making	
  and	
  
strategy	
  formulated	
  at	
  
the	
  national	
  level	
  
	
  

	
  

- Be	
  sure	
  that	
  the	
  central	
  actors	
  have	
  
the	
  necessary	
  resources	
  
- Reinforce	
  links	
  between	
  actors	
  at	
  the	
  
periphery	
  to	
  give	
  them	
  a	
  more	
  central	
  
place,	
  by	
  intermediary	
  of	
  an	
  IPA	
  or	
  
associations	
  for	
  example	
  
- Sensitize	
  central	
  actors	
  to	
  
participatory	
  processes	
  and	
  co-‐
adaptive	
  management	
  
- Create	
  a	
  regional	
  cluster	
  integrating	
  
different	
  types	
  of	
  actors	
  	
  and	
  
formulating	
  local	
  strategy	
  
- Give	
  coordination	
  of	
  actions	
  to	
  
legitimate	
  central	
  actors	
  

- Accomplish	
  reforms	
  in	
  an	
  efficient	
  
way	
  to	
  clarify	
  the	
  organization	
  of	
  
sectors	
  
- Reinforce	
  coordination	
  between	
  
organizations	
  to	
  define	
  tasks	
  and	
  
domains	
  of	
  action	
  
- Assure	
  good	
  transition	
  of	
  tasks	
  and	
  
power	
  in	
  case	
  of	
  withdrawal	
  of	
  UN	
  
organizations	
  
- Sensitize	
  central	
  actors	
  to	
  
participatory	
  processes	
  and	
  co-‐
adaptive	
  management	
  
- Improve	
  coordination	
  (through	
  GSAN)	
  
oriented	
  towards	
  climate	
  change	
  
adaptation	
  and	
  strategy	
  formulation	
  
	
  

As mentioned by actors during interviews, the biggest problem they encounter in the
implementation of measures is the lack of funding. The appropriate means should be
associated with collective action. The initial costs of people’ participation for example, or long
term mandates of follow-up have to be clear from the beginning. Such organizations like the
FIRCA can make the group benefit from their experience of projects’ funding in the local
context. Funding through development project does not seem to be an efficient solution as
adaptation needs to be a long term perspective and needs the implication of a maximum of
local actors. It is moreover a theme overlapping on several sectors and domains and would
need to be integrated in almost every national policy. The lack of political will on agricultural
development is the second biggest blockage but according to some interviews, the situation is
getting better. The grouping of actors in working groups would have a positive effect on
awareness of other actors on this question and would also allow for concertation and common
vision building. Local actors seem to have already a good knowledge of their environment and
establish priorities they would like to be implemented. For example, an actor from the BFCD in
Korhogo stated that a list of priority measures has to be commonly established and followed to
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make sure that efforts are not compromised by others’ actions. For him the four first things to
improve are in order:
1. Secure the production by avoiding damage from cattle (by building parks, establishing
transhumance passages, etc) or by land property rights
2. Bring water to the production site at the right time by irrigation or knowledge of
rainfalls (by increasing forecasts availability and reachability)
3. Use correctly production factors such as selected appropriate seeds and inputs in a
measured quantity and timing
4. Facilitate and improve commercialization to avoid waste of production (by building
access roads and devices or techniques for preservation)
This list is only one example of the potential of local actors to establish strategies
corresponding to their close environment and show the crucial importance to include them in
the policy building. This reveals that coordination could probably drastically improve the actions
taken on the field.

Picture 5: the NGO Bio-Economy Africa promoting alternative irrigation systems with PET bottles and
promoting “cooperation rather than concurrence” at the same time, near Korhogo.

The lack of concertation was especially revealed in the projects management, where actions
group only a few selected actors and where coordination between projects seems weak. The
presence of groups like the GSAN is thus a good opportunity to foster coordination but it does
not seem to be oriented to projects coordination yet. The risk might thus be that some
uncoordinated actions take place on a short-term funding basis. There is also some danger to
overlap or contradict the effort of national ministries who are currently elaborating the national
strategy for adaptation. The elaboration of this plan and the forthcoming reforms and
reorganization of institutions would however give the opportunity to reorganize and reattribute
tasks in the regions. The HIPC Program should also alleviate the external debt of the country
and make more resources available. The spending of budget for agriculture is also within line
of the NEPAD. There are likewise maybe opportunities to seize within the “Green Climate
Found” which was started at the UNFCCC conference in Copenhagen or many other funds
emerging and seeking to support developing countries in their efforts to adapt to climate
change (Climate Fund Info 2012). Moreover, efforts going in the sense of adaptation to climate
change are beneficial for general rural development too. Alas, other important blockages like
the political instability or the low farmers’ capacity can hardly be solved within a network
structure which goal is to help farmers to adapt to climate change. Still, a network with a
structure more resistant to changes, with a diversified core of equally central actors and more
connections in the periphery, would have a better ability to cope with difficulties and changes.
Moreover, an important mission of a coordination team could also be to keep records of past
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mistakes in order not to repeat them. The project on draft cattle Projet de relance de la culture
attelée (PRCA) was for example revealed to be a failure as most oxen died because they were
too young for the task and not enough money was planned to buy adult oxen. Such mistakes
have to be identified and listed within the coordination group in order to learn from them.

5.3 Key actors and relations for the implementation of
adaptation strategies
In this chapter, it is further built on the recommendations by analyzing who would be the
appropriate actors to integrate in the different processes suggested and which relations are the
most crucial.
5.3.1

National actors

In a centralized system like it is now in Côte d’Ivoire, policy formulation is accomplished in the
capital city. It is thus impossible to implement changes in the regions without involving the
headquarters of organizations. Interview with the ANADER in Abidjan confirmed that most
projects first have to deal with the main office and then directives are sent to the regions and
when external agents tried to deal directly with the regions, serious problems occurred. The
main actors who are already involved in some adaptation strategies implementation are
obviously the governmental agencies and Research and Development structures that are at
central positions in the network. Governmental offices like the MINAGRI, MINEDD, helped by
the FAO are more implicated in the strategy and policy formulation part. CNRA, SODEXAM
and CSRS are bringing strategies through research and the other structures like ANADER and
FIRCA are more concerned with the technical implementation. These actors coordinate their
actions through several working groups and one seemed to be relatively important in this topic:
the food security cluster (FSC) conducted by the FAO in Abidjan. This cluster contains most of
the organizations mentioned above plus other international NGOs and humanitarian
organizations. Surprisingly, ANADER was not, according to our observations, part of this
cluster, probably because it is considered as a service of MINAGRI. The FSC goal is more
oriented to emergency solutions for food supply in the country and climate change is only a
small part of their preoccupations. A participant mentioned that the cluster is functioning only
thanks to the efforts of the FAO who is paying transport of members to the meetings.
The inclusion of climate change adaptation in the agriculture sector could be managed by this
group as they seem to be starting to include it already. With the future creation of the national
adaptation strategy, a working group on climate change adaptation could be created within the
FSC also involving representatives of regions. Its role would be more to monitor progress,
collect information and knowledge and diffuse it. An important aspect would be to create more
collaboration between the SODEXAM and others as now this organization remains in the
periphery. They have already conducted some studies about climate change impact on
agriculture (Goula et al. 2010), which results were presented to the FSC, but more
collaboration should be encouraged with the other structures and their presence in the cluster
should be regular. Their presence in the regions has to be consolidated after the
consequences of the crisis and their integration in the regional agricultural development
processes encouraged. They are part of a project conducted by the World meteorological
Organization (WMO) and funded by Spain called METAGRI (WMO 2011) that seeks to diffuse
pluviometers to farmers and teach them how to use them but nobody in the regions was aware
of this project. It seems however to respond to a demand as cooperatives ask for help in
calendar changes and information on weather. They also mentioned knowing forecasts
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diffusion systems that are used in the Sahel countries to communicate about rains arrival that
could be developed in Côte d’Ivoire.
The national policy should leave space for local conditions consideration and should rather be
an indication on how to work together with local actors to foster coordination and resilience
rather than a technology guidebook of measures. Hence, it would be necessary to focus on
central actors and sensitize them about the need of collective action, of information diffusion
about climate change adaptation, etc. so that they can foster collective action and feedbacks
instead of blocking it. In this way, the integration of farmers’ associations, in addition to
international organizations, would be an improvement towards participative policy formulation
process. According to the ANOPACI (federation of all sectors), there has been some
improvement and they have been invited to some meetings and consulted on some point. They
wish to continue on this way. The representation of the private sector and farmers would be
facilitated by the existence of more IPAs. This would be useful also for more policy
formulations extending beyond climate change adaptation. However, the creation of such IPAs
might be difficult in the case of commodity chains not destined to exports, as it is the easiest
point where to collect CVO for the functioning of IPAs (Shepherd et al. 2009). IPAs can greatly
strengthen the cohesion of commodity chains but difficulties mostly arise when the
associations’ members are weak or because of funding problems. Shepherd et al. (2009) also
mention further advantages and case studies on the integration of IPAs in policy formulation.
5.3.2

In the regions

Cluster groups like the FSC could be implemented at the local level like it is the case in
Korhogo with the GSAN. These groups should have the capacity to coordinate actions and
projects and also to adapt national directives to the local context. They also need to have the
possibility to bring feedbacks and inputs for the policy formulation at the national level.
In the regions, some favorable points can already be mentioned that need to be preserved and
some recommendations are formulated for their development for a future ability to adapt:
1. The concept of field school from the ANADER, where farmers come to see, learn and
practice new techniques. An important point to develop is the return of feedbacks from
farmers who implemented these techniques in order to develop iterative adaptive comanagement.
2. The information links between organizations who implement field school types of
measures already exist, mainly in Korhogo between ANADER, NGOs and International
cooperation organizations. These links foster exchanges of experiences and advice
between actors present on the same local field and help them to develop their
“transformative capacity”, i.e. the capacity to reorganize their resource management
back to a desirable state (Bodin and Norberg 2005). These local relations need to be
developed in the direction of companies and cooperatives that also do extension
services and might as well have experiences to share. The regional coordination groups
could thus serve as exchange platform.
3. Links from the national level to the local level already exist but need to be strengthened
and the feedback of farmers’ associations and farmers heard. Most links go through the
local offices of ANADER and the FIRCA or associations like Intercoton. These
organizations play a capital role in the relaying of information from the field to research
institutes and governmental agencies. The development of links coming from local to
national levels is a way to counter command-and-control management and rather foster
adaptive co-management and vertical integration.
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4. Reforms are planned to better organize the sectors. Caution should be paid when
replacing actors as central as FDPCC in the cocoa network in order not to cut existing
links, which would leave many cooperatives isolated.
5.3.3

Summary table

This last section offers a synthesis of the potentials and handicaps of actors and establishes
recommendation on their future role, especially concerning their place in a coordination group.
Table 9: Synthesis of actors’ potentials
Actor	
  

ANADER	
  

Advantages	
  
- High	
  centralities	
  and	
  
influence	
  
- 	
  Deep	
  knowledge	
  of	
  the	
  
field	
  	
  
- well	
  accepted	
  by	
  farmers	
  

- Regroup	
  all	
  sectors	
  
- Independent	
  from	
  
ANOPACI	
   government	
  
- Representing	
  farmers	
  
directly	
  
- High	
  centrality	
  
- Regional	
  centers	
  
- capacity	
  to	
  conduct	
  
CNRA	
  
research	
  on	
  strategies	
  
adapted	
  for	
  the	
  local	
  field	
  
- Already	
  settle	
  research	
  
priorities	
  with	
  other	
  actors	
  
- Have	
  financial	
  resources	
  
and	
  market	
  knowledge	
  
- bring	
  certification	
  and	
  
Companies	
   extension	
  services	
  to	
  
farmers	
  
- high	
  centrality	
  when	
  localy	
  
founded	
  (Korhogo)	
  
- Assemble	
  farmers	
  and	
  ease	
  
commercialization	
  
- Foster	
  associative	
  
Cooperatives	
   movement	
  
- Bring	
  social	
  and	
  technical	
  
support	
  
- Successful	
  ones	
  are	
  central	
  
- Represent	
  farmers	
  
Farmers’	
  
- Reassemble	
  cooperatives	
  
associations	
  	
   - Efficient	
  ones	
  are	
  central	
  
(AFFICOT-‐CI,	
  ANARIZ-‐CI)	
  
- Central	
  and	
  influential	
  	
  
- Regroup	
  all	
  sectors	
  
- Role	
  in	
  funds	
  and	
  projects	
  
FIRCA	
  
management	
  	
  
- Collaboration	
  with	
  external	
  
funders	
  
- Development	
  role	
  in	
  the	
  
regions	
  with	
  resources	
  
General	
  
allocated	
  
- Integrated	
  in	
  some	
  
Councils	
  
development	
  projects,	
  
especially	
  for	
  food	
  crops	
  
- Independent	
  from	
  
International	
  
government	
  

Disadvantages	
  

Recommendation	
  

- Do	
  not	
  participate	
  in	
  strategy	
  
building	
  
- Budgets	
  are	
  limited	
  to	
  
ongoing	
  projects	
  
- Vulnerable	
  to	
  political	
  
changes	
  

- 	
  Increase	
  budget	
  for	
  daily	
  extension	
  
services.	
  	
  
- Include	
  them	
  in	
  the	
  coordination	
  group,	
  
especially	
  at	
  the	
  regional	
  level,	
  where	
  they	
  
could	
  reassemble	
  field	
  experiences	
  and	
  
help	
  develop	
  specific	
  regional	
  strategies.	
  

- Always	
  at	
  the	
  periphery	
  
- depends	
  on	
  projects	
  
- Low	
  credibility	
  for	
  
government	
  and	
  donors	
  
- Weak	
  presence	
  in	
  the	
  regions	
  
- No	
  specific	
  role	
  of	
  
coordination	
  

- Include	
  them	
  in	
  the	
  strategy	
  formulation	
  
at	
  the	
  national	
  level	
  in	
  order	
  to	
  include	
  
farmers.	
  
- Help	
  them	
  find	
  more	
  funding	
  (with	
  the	
  
help	
  of	
  FIRCA	
  for	
  example)	
  
- Continue	
  to	
  gather	
  opinions	
  to	
  set	
  
research	
  priorities	
  and	
  extend	
  it	
  (ANARIZ-‐
CI	
  said	
  they	
  were	
  not	
  integrated)	
  and	
  do	
  it	
  
within	
  regions	
  
- Accentuate	
  feedbacks	
  from	
  the	
  field	
  and	
  
diffusion	
  of	
  research	
  results	
  with	
  ANADER	
  
and	
  other	
  partners	
  
- Encourage	
  their	
  integration	
  in	
  IPAs	
  to	
  
organize	
  mediation	
  with	
  cooperatives	
  and	
  
farmers	
  and	
  offer	
  a	
  platform	
  to	
  negotiate	
  
prices	
  and	
  market	
  mechanisms,	
  in	
  other	
  
sectors	
  than	
  cotton	
  

- Not	
  integrated	
  in	
  policy	
  
building,	
  especially	
  for	
  
international	
  companies	
  
- Low	
  centrality	
  and	
  
implication	
  in	
  Toumodi	
  
- Encounter	
  management	
  and	
  
financial	
  difficulties	
  
- Weak	
  connection	
  between	
  
cooperatives	
  and	
  between	
  
sectors	
  
- Small	
  ones	
  are	
  peripheral	
  

- continue	
  sanitizing	
  the	
  domain	
  with	
  
reforms	
  	
  
- Encourage	
  participation	
  into	
  associations	
  
and	
  IPAs	
  to	
  defend	
  their	
  interests	
  	
  
- Promote	
  cooperation	
  with	
  local	
  ANADER	
  
and	
  NGOs	
  for	
  wide	
  and	
  free	
  diffusion	
  of	
  
techniques	
  and	
  information	
  	
  
- Difficulties	
  of	
  management	
  
- Reinforce	
  capacity,	
  role	
  and	
  position	
  	
  
and	
  low	
  credibility	
  	
  
- improve	
  coordination	
  with	
  local	
  
- Limited	
  resources	
  	
  
institutions	
  like	
  ANADER,	
  CG	
  and	
  NGOs	
  
- Unequals	
  between	
  sectors	
  
- Use	
  example	
  of	
  AFFICOT-‐CI	
  or	
  ANARIZ-‐CI	
  
- Weak	
  physical	
  presence	
  in	
  
- Include	
  in	
  the	
  coordination	
  of	
  projects	
  
the	
  regions	
  
and	
  the	
  national	
  strategy	
  formulation.	
  	
  
- Unequal	
  repartition	
  of	
  
- Increase	
  actions	
  to	
  help	
  local	
  farmers	
  to	
  
funding	
  between	
  regions	
  and	
   settle	
  cooperatives	
  together	
  with	
  ANADER	
  
sectors	
  due	
  to	
  different	
  
and	
  farmers’	
  association.	
  
contributions	
  
- Increase	
  regional	
  representation	
  	
  
- Not	
  yet	
  well	
  integrated	
  in	
  the	
   - Could	
  play	
  a	
  role	
  in	
  the	
  local	
  coordination	
  
core	
  of	
  agricultural	
  networks	
  
of	
  projects	
  and	
  activities	
  linked	
  to	
  rural	
  
development	
  in	
  adaptation	
  to	
  climate	
  
change	
  as	
  they	
  have	
  offices	
  and	
  
competent	
  human	
  resources.	
  
- Rather	
  peripheral	
  at	
  the	
  local	
   - Coordinate	
  funding	
  with	
  demand	
  at	
  the	
  
levels	
  but	
  can	
  still	
  orientate	
  
local	
  level	
  and	
  avoid	
  restructuration	
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- Can	
  orientate	
  actions	
  and	
  
favor	
  some	
  actors	
  	
  
- Rather	
  high	
  centrality	
  and	
  
influence	
  where	
  present	
  
International	
   - Have	
  sufficient	
  resources	
  
organization - Privileged	
  partner	
  for	
  
development	
  
s	
  (FAO,	
  
- Coordination	
  tasks	
  at	
  the	
  
UNDP,	
  ACF)	
   national	
  and	
  local	
  levels	
  	
  
- support	
  and	
  extension	
  
services	
  in	
  villages	
  
- Efficient	
  ones	
  are	
  central	
  
- Offer	
  a	
  mediation	
  platform	
  
between	
  agents	
  of	
  the	
  
commodity	
  chain	
  and	
  the	
  
IPAs	
  
state	
  
- Can	
  manage	
  project	
  within	
  
the	
  chain	
  

Funders	
  	
  

MINAGRI	
  

NGOs	
  (ARK,	
  
Chigata,	
  
BEA)	
  

Other	
  
development	
  
services	
  and	
  
ministries	
  

- Have	
  a	
  global	
  vision	
  and	
  
knowledge	
  of	
  rural	
  
problems	
  and	
  possibilities	
  	
  
- Are	
  seen	
  as	
  legitimate	
  to	
  
conduct	
  coordination	
  	
  
- have	
  already	
  links	
  with	
  
many	
  international	
  
organizations	
  and	
  funders	
  
- Active	
  within	
  villages	
  and	
  
accepted	
  by	
  farmers	
  
- Bring	
  support	
  in	
  extension	
  
services	
  and	
  relieve	
  ANADER	
  
- Independent	
  from	
  
government	
  and	
  respond	
  to	
  
local	
  needs	
  
- Specialized	
  in	
  some	
  aspect	
  
of	
  rural	
  development	
  

- Represent	
  the	
  authority	
  in	
  
local	
  issues	
  and	
  have	
  a	
  
global	
  vision	
  
- Have	
  responsibility	
  to	
  
Prefectures	
   conduct	
  meeting	
  in	
  the	
  
regions	
  
- Receive	
  information,	
  
feedbacks	
  and	
  complaints	
  
from	
  farmers	
  
- Independent	
  from	
  political	
  
Private	
  
research	
  and	
   priorities	
  
- Competent	
  research	
  team	
  
consulting	
   resources	
  
(CSRS,	
  BFCD,	
   - Good	
  knowledge	
  of	
  the	
  
field	
  
etc)	
  

SODEXAM	
  

- Specialists	
  in	
  the	
  local	
  
climate	
  and	
  changes	
  
observed	
  
- have	
  the	
  data	
  and	
  
measurement	
  stations	
  

national	
  strategies	
  like	
  in	
  the	
  
1990s	
  
- Oriented	
  to	
  emergency	
  
actions	
  
- Risk	
  of	
  departure	
  after	
  crisis	
  
in	
  the	
  north	
  
	
  

directed	
  from	
  abroad	
  like	
  during	
  the	
  PAS	
  
(slight	
  risk	
  with	
  the	
  HIPC).	
  
- Include	
  in	
  the	
  coordination	
  groups	
  and	
  
share	
  knowledge	
  of	
  operations	
  with	
  local	
  
actors	
  in	
  preparation	
  of	
  withdrawal	
  of	
  
these	
  organizations.	
  

- Do	
  not	
  exist	
  in	
  all	
  sectors	
  
- Management	
  and	
  financial	
  
difficulties	
  
- Are	
  integrated	
  in	
  policy	
  and	
  
strategy	
  formulation	
  in	
  only	
  
one	
  sector	
  (cotton)	
  
- Does	
  not	
  yet	
  include	
  all	
  steps	
  
of	
  the	
  chain	
  
- vulnerable	
  to	
  political	
  
changes	
  and	
  budget	
  
reattribution.	
  	
  
- not	
  independent	
  from	
  
political	
  will	
  nor	
  international	
  
pressures	
  

- Encourage	
  their	
  formation	
  in	
  other	
  
sectors,	
  along	
  with	
  the	
  planned	
  reforms.	
  	
  
- Support	
  them	
  in	
  their	
  management	
  
- Integrate	
  them	
  in	
  the	
  policy	
  formulation	
  
at	
  the	
  national	
  level	
  and	
  the	
  concerned	
  
one	
  at	
  the	
  local	
  level.	
  

- Include	
  them	
  in	
  the	
  coordination	
  process	
  
between	
  national	
  institutions	
  and	
  with	
  the	
  
regions.	
  	
  
- Means	
  have	
  to	
  be	
  given	
  to	
  allow	
  them	
  to	
  
manage	
  a	
  participatory	
  process	
  and	
  
include	
  feedbacks	
  at	
  all	
  levels.	
  

- Limited	
  in	
  scope	
  and	
  
dependent	
  on	
  external	
  
funders	
  
- Rather	
  peripheral	
  except	
  for	
  
one	
  or	
  two	
  in	
  Korhogo	
  (ARK,	
  
Chigata)	
  

- Encourage	
  the	
  implantation	
  of	
  NGOs	
  
where	
  there	
  are	
  none	
  (Toumodi).	
  	
  
- Have	
  a	
  representative	
  of	
  NGOs	
  in	
  the	
  
coordination	
  group	
  at	
  the	
  national	
  and	
  
local	
  levels.	
  	
  
- Encourage	
  exchanges	
  on	
  local	
  
experiences	
  for	
  adaptation	
  techniques	
  	
  
- Generally	
  Do	
  not	
  occupy	
  a	
  
- should	
  be	
  involved	
  at	
  the	
  local	
  level	
  when	
  
central	
  place	
  
present.	
  	
  
- Limited	
  resources	
  and	
  
- Could	
  animate	
  specialized	
  working	
  
actions’	
  possibilities	
  
groups	
  on	
  commercialization	
  (OCPV),	
  
breeding	
  (MIRAH),	
  forestry	
  (SODEFOR)	
  
etc.	
  	
  
- Excellent	
  coordination	
  and	
  
communication	
  necessary	
  with	
  MINAGRI	
  
and	
  ANADER.	
  
- Not	
  specialized	
  in	
  agricultural	
   - include	
  in	
  the	
  local	
  coordination	
  as	
  
development	
  
authority	
  but	
  they	
  do	
  not	
  need	
  to	
  occupy	
  
- Vulnerable	
  to	
  political	
  
a	
  central	
  position	
  outside	
  official	
  events.	
  
changes	
  
- They	
  should	
  diffuse	
  the	
  information	
  they	
  
collect	
  from	
  farmers’	
  complains	
  to	
  
ANADER	
  and	
  actors	
  present	
  on	
  the	
  field.	
  

- Rather	
  peripheral	
  except	
  
BFCD	
  in	
  Korhogo.	
  
- High	
  risk	
  of	
  overlapping	
  
research	
  topics	
  and	
  fields	
  
- Limited	
  application	
  of	
  results	
  
on	
  the	
  field	
  

- Dedicate	
  more	
  time	
  and	
  resources	
  for	
  
diffusion	
  of	
  results	
  and	
  experiences,	
  to	
  
bring	
  complements	
  to	
  CNRA’s	
  research.	
  	
  
- Coordination	
  group	
  gets	
  responsibility	
  to	
  
collect	
  this	
  information	
  and	
  distribute	
  it	
  to	
  
all	
  actors,	
  also	
  in	
  the	
  regions.	
  

- peripheral	
  in	
  the	
  network	
  	
  
- are	
  selling	
  their	
  results	
  to	
  
other	
  which	
  make	
  them	
  
inaccessible	
  

- Collaboration	
  with	
  other	
  research	
  
structures	
  has	
  to	
  be	
  reinforced	
  in	
  the	
  goal	
  
to	
  establish	
  local	
  adaptation	
  strategies,	
  as	
  
they	
  are	
  planning	
  on	
  their	
  own	
  a	
  project	
  
to	
  distribute	
  pluviometers.	
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6 Discussion
Most research questions could be answered. The perceptions and intentions of actors have
been identified (RQ1). A rather big majority of actors perceive climate change and have
intentions to implement strategies. However, most of strategies concern rural development in a
broader way than only climate change adaptation. Various networks could be drawn and
analyzed to identify the links between actors (RQ2). Clear delimitated subgroups or clusters
could not be found in the networks but the analysis of densities within groups and coreperiphery structures revealed that “Research and Development structures” occupy the central
place in networks and generally maintain bridging ties between groups (RQ3). In Toumodi, two
actors are especially central, the ANADER and MINAGRI. In Korhogo, the core of networks
comprises a bigger diversity of actors and a higher diversity of actors exists in the region.
Strengths and weaknesses in the networks could be identified (RQ4). Weaknesses mainly
concern the high centralization of networks in Toumodi and to a less extend in Korhogo. The
low diversity of actors in Toumodi makes it dependent on the good health and will to transmit
information of the central actors. Weaknesses in Korhogo concern more the relative confusion
of roles and overlapping of work between the central organizations and also the lack of
legitimacy of organizations in consequence of administrative failure during the crisis. In order to
support farmers towards climate change, recommendations go in the direction of co-adaptive
management (Bodin and Prell 2011) and recommend that more types of actors are integrated
in policy formulations in a more decentralized way (RQ5). Links within types of actors could
also be increased, especially between cooperatives and farmers’ associations, with for
example the creation of more effective IPAs. Key actors to be included in the implementation of
adaptation strategies were identified as for example the SODEXAM in the information diffusion,
MINAGRI and ANADER for coordination at the local part and farmers’ associations and NGOs
in the implementation on the field (RQ 6).

6.1 Discussion in the view of other SNA studies
In the previous chapters, several references were made to articles which analyze the
implication of networks’ structures on resource management or adaptive capacity. The
advantages of some networks’ structures were already discussed and concerned for example
low centralization, or the importance of vertical and horizontal integrations in the core of
networks. About densities, high density is thought to foster joint action (Bodin and Crona
2009), but at the same time, an excess of information does not imply the adoption of
adaptation strategies (Isaac and Dawoe 2011). Low density can thus foster diversity in
management practices and experiences and encourage transformative capacity (Bodin and
Norberg 2005). Core-periphery structures were also mentioned as being positive for efficient
information transfers (Isaac and Dawoe 2011). These implications were already discussed in
respect with the networks found in the two regions. Nevertheless, some important aspects
could be added to recommendations by looking at publications focusing on real world cases.
Luzi et al. (2008) conducted a network comparison between Egypt and Ethiopia concerning
water policy networks. They obtain similarly low values for densities in information exchange
networks (15 and 16%). In both countries, the three most central actors are ministries and a lot
of similarities can also be found in the actors’ list. The same kind of development structures
exist and international donors are also present, in a bigger number, as well as local NGOs.
They found that because of a Ministry of Water that is very central but not connected to other
ministries in cooperation networks, possibilities to edict trans-sectorial policies are limited. This
question was not directly addressed in this thesis but the coordination with other sectors
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concerned with climate change adaptation strategies seems crucial. In a subgroup analysis,
Luzi et al. (2008) found higher densities within multilateral donors and NGOs and weaker
cohesion between state-related organizations, which they explain by successive reforms and
tensions, a similar observation as in Korhogo, where state agencies have been weakened by
the crisis. They conclude that network structures are not the only factors explaining for policy
outcomes and many other constraints arise in African countries like it is also the case in Côte
d’Ivoire, where most actors mentioned many other problems as being constraining.
About networks’ configuration, Isaac and Dawoe (2011) observe a similar core-periphery
structure in their study on adaptation of Ghanaian cocoa farmers. They also reveal that “the
identification of emerging network structures and the position of key actors in the transfer of
agroecological techniques will help define pools of information and highlight diffusion of
information on agrarian management.” (Isaac and Dawoe 2011:324). This endorses the
recommendations to establish a coordination group able to gather information and use existing
or improved channels to diffuse it to all actors possible. In this way, Ziervogel and Downing
(2004) studied the diffusion of information related to weather forecast in the agricultural sector
of Lesotho. They also attest that the Ministry of Agriculture occupies the most central node in
their network, as the Lesotho Ministry of Agriculture also accomplishes the extension services.
The information provided by the Lesotho Meteorological Services also have difficulties to reach
farmers. What they suggest in their analysis is that transfer of information should be increased
between hierarchical levels within the Ministry of Agriculture because it seems to be blocked at
top-level managers. They also recommend involving and distributing forecast to more NGOs at
the district level as they are more efficient to distribute information in a more equitable way.
This resembles the case of the NGO Chigata in Korhogo, who set up an information diffusion
system to inform farmers about cashew prices through sending of text messages on mobile
phones. This kind of tools deserves to be considered and developed in the case of diffusion of
forecasts and adaptation strategies, as it was also a necessity expressed by local actors.
Ziervogel and Downing (2004) also suggest that input suppliers could play a role in
disseminating information with the sales, like Agrihall is already doing. Most importantly they
recommend the provision of feedback opportunities “in order for users and disseminators to
query the information received and to comment on how the existing systems could be
improved” (p. 91). This is also what was recommended here with increased information flows
coming from field workers (NGOs, ANADER) to strategy builders. And last but not least,
Ziervogel and Downing (2004) also state that to manage climate variability and risks, it is more
efficient to improve existing networks, rather than building parallel ones and this is also what is
suggested in this case.
In a next step on the diffusion of information, Hoang et al. (2006) focus more on the micro level
and the diffusion of advice within a farmer community in Vietnam. They point out that extension
services in developing countries tend to select contact farmers in the villages because they do
not have the capacity to reach everyone and they expect the rest of the population to adopt
techniques by imitation of their peers. However, Hoang et al. (2006) argue that contact farmers
are often local leaders, because they are easier to reach than the poor and remote farmers,
but the problem is that they are not representative of the community and their ability to act as
bridging ties is limited. Moreover, the authors found out that the access of poorer villagers to
information depends on their links with the leaders, especially kinship links. It is therefore
important for extension services to have a good knowledge of the local communities to include
poor farmers and at the same time not exclude local traditional authorities in order to respond
to the poor’s needs while preserving the social cohesion. These remarks seem to be equally
important for Côte d’Ivoire as in interviews with ARK, BEA, CSRS, and ANADER they cited
contact farmers on the field called paysans-relais. The capacity of these farmers to act as
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bridging ties should be assessed and they should be chosen carefully. Hoang et al. (2006)
estimate that better-off farmers represent 20% of the population and this exactly corresponds
to the proportion of farmers the ANADER is known to reach. They however also mention field
schools as a way to incorporate more local people and this is luckily also something
established by the ANADER, which could be increased and encouraged. Further studies
(Crona 2010; Isaac et al. 2007; Isaac and Dawoe 2011) also mentioned that these bridging
actors might use this strategic position to gain power and influence and asymmetries can
develop in the community. Another study from Bandiera and Rasul (2005) goes further in
measuring the reasons why a farmer would adopt a new technique, in this case the cultivation
of sunflower in Mozambique. They found for example that farmers tend to adopt new crops
under the influence of close peers much more than under the influence of farmers from the
same religion and not at all under the influence of someone from another religion. They also
stated that more informed farmers (who participate in projects or are in contact with merchants)
are less likely to take decisions under the influence of the network. This confirms the need of
great diversity in the contact farmers chosen to participate in the field schools or being targeted
by extension services in order to reach all communities and groups within the population.

6.2 Critics and adaptation
This section comes back to the limitation and weak points of the thesis that could have been
improved or could be done better in a further similar study.
6.2.1

Methodological limitations

On the technical side, the questionnaire could be improved to be shorter. Questions on the
perception of actors could have concentrated more on the magnitude of perception, as it
revealed that they almost all perceive changes. Questions concerning the participation to
projects were not so relevant and could have been removed. Questions about the priorities of
actors, intentions and problems could have been simplified. The fact that interviews were
conducted personally with actors made it more complete than a postal survey but a bias might
be possible. Participants might want to please the interviewer and thus they will maybe tend to
exaggerate effects. The study could have been limited to one type of relationship, as most
articles do and have already sufficient results. However, the goal of this study was also to get a
global picture of these two regions and understand the interlinking between several types of
relationships. In this way, SNA is a relatively accessible method useful to represent networks
and identify their strength and weak points, which would not be possible with only qualitative
analysis. Concerning the method, more time should have been spent to establish actors’ list in
the regions themselves. The situation revealed much more complicated than expected from
abroad and a first field investigation on actors only could have been helpful. It is thus very
probable that existing cooperatives or NGOs are missing and the exact actors’ list could be
completed. The name-generator technique like in Isaac and Dawoe (2011) could have been
used, but this could have generated really long lists of actors spreading out of the regional
boundaries. Networks are moreover dynamic structures that change over time and as said
before, reforms are taking place. It would thus be necessary to track changes in the networks
and see if they go in the sense of the recommendation formulated. It would further be
interesting to track information flows on adaptation techniques once a strategy is launched, in
the way Ziervogel and Downing (2004) did in Lesotho. The perception of actors could have
been investigated in further details and examined in a deeper statistical analysis. The
perceptions of actors could also have been correlated to actors’ attributes like the region they
belong to and the type of activity they have. This was however not the direct goal of this thesis.
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6.2.2

Hierarchical and geographical scope

Networks could not be investigated within the organizations studied for a question of time and
scope. It was thus considered that the different services and people in the same organization
exchange information and collaborate. For example, two people of the FIRCA were interviewed
concerning one the cocoa sector and one the cotton and cashew sector. These two people
share the same office and are thus considered as one same entity. In reality of course,
information can also be blocked at the heart of offices (Ziervogel and Downing 2004). This
study is rather based on a meso-scale, between the micro level of villages and the macro level
of national and international organizations. But the linking of these different levels was still
observed and taken into consideration. The results of this thesis are also limited in time
because of important changes occurring in the networks.
Geographically, we explored only two regions of the country, but in the case of a national
implementation of strategies, recommendations could also be considered for other regions.
The main point is that actors know rather well who the central actors in their region are as the
influence scores were similar to centrality measures. It is also rather probable that the topdown management is found in all regions as the administrative centralization is a feature of the
country. The central position of ANADER and ministries is also probably a common feature, as
they have decentralized offices in all departments. It is moreover a feature found in other
African countries. It is probable that most regions do not have well organized sectors, as it is a
problem mentioned in national documents (BFCD et al. 2010, Gergely 2009, CCC 2012) and
national reforms are planned. Thus, the recommendation to integrate agricultural associations
and generally more types of organizations seems to be valid for the whole country. Therefore,
the recommendation to give space in the strategy formulation for local context could allow local
actors to decide on which important local actors to involve in local coordination groups. It is
probable that regions with big cities like Korhogo have some kind of clusters already existing
which could be taken as a base for the implementation of measures. Other SNA analysis are
thus not absolutely necessary in other regions as the agricultural sector can already be quite
clearly understood from this study and the general recommendations should be
implementable, with respect to implication of local actors and conditions.
6.2.3

Further hypotheses

During this thesis, some questions aroused concerning several aspects. For example, the
reasons why the ANADER is not involved in the cotton sector remained not well understood
and it would be interesting to explore more in details what are the consequences of their
absence of this sector and on conflicts. The cashew sector also brought many interrogations.
For example, why is cashew transformed in Toumodi, although it is grown in Korhogo? The
cashew sector is still very weak and seems compromised. It would be interesting to explore if it
was the case in the cotton sector as well at the beginning of the cotton cultivation and also to
find structural adjustment that could make this sector efficient. It would as well be useful to find
a mechanism to finance institutions for the food crop sector that would not be state-related like
OCPV or ONDR. If these institutions could be created, they could be an essential support for
the organization of the sector and the potential of improvement towards food security and living
conditions of populations. As the production of yams is much higher than the production of
cocoa, it appears that exports are a way to improve sectorial organizations and this hypothesis
could be analyzed more deeply. Within the SNA perspective, it could be interesting to explore
the micro level, especially to explore more in details the transition between institutions and
farmers and the villagers’ networks. Links could also be made concerning the amount and
quality of information received and the actual actions because the availability of information
does not always mean that actions are implemented (Valente 1996).
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7 Conclusion
From the main results concerning the analysis of networks’ structures, the recommendations
that could be formulated accentuate the necessity to include a bigger diversity of actors in the
core of networks, especially in Toumodi. This can be realized by reinforcing the capacity of
farmers’ associations and NGOs and increasing their information exchanges and collaboration
with the local governmental and development structures. This way, vertical and horizontal
integration could be improved in Toumodi and thus adaptability and multi-sectorial transfers
increased. Policies seem to go in this direction as for example the reform of the cocoa sector
has one objective to create an effective IPA in the sector. In Korhogo, the vertical integration is
higher but is threatened because international development cooperation organizations might
leave with the end of the crisis and a consequent transfer of capacity to local institutions would
be necessary if this happens. To foster the transformative capacity of farmers, an active
collaboration and information transfers between actors active on the field is essential.
Moreover, the provision of feedbacks from the field, like from NGOs, cooperatives and
companies, to actors active on strategy building is also a condition for efficient application of
adaptive strategies and iterative co-management processes. In the information networks on
climate change, a few actors seem most important: CNRA for research, ANADER for
implementation, MINAGRI for strategy and MINEDD at the national level. The participation of
SODEXAM would need to be increased as they hold climatic information, which they share
with only a very few actors and also because they started projects on weather information
diffusion, but in a way that is more coordinated with international than with local actors.
At the level of perception, a vast majority of actors perceive climate change, they fear mostly
the change in seasons, and that is why they need more information on climate and weather
and enhanced availability of forecasts. They also all agree that farmers do not adopt strategies
on themselves. The central actors at the local level thus want to focus on farmers’ formations
on new techniques. However, as Valente says, "network exposure does not necessarily lead to
adoption" (Valente 1996) and thus the information provided by SODEXAM or CNRA needs
actors on the field to make sure that strategies are implemented in a sound manner. This is
probably the most challenging part, where great attention should be paid and enough
resources allocated. Coordination between different stages could be assured by local boards
that can evaluate the needs of local farmers and coordinate responses between actors.
Furthermore, the creation of a national strategy for adaptation to climate change in 2013 by the
MINEDD gives opportunity to foster strategy formulation in the sense of actors’ inclusion rather
than giving technical directives to the field. A scope of possible actions could still be enounced
in collaboration with research centers, leaving the choice to local people on the best strategies
to implement. A coordination board at the national level is also necessary and could be
aggregated to the existing food security cluster led by the FAO, with some improvement such
as the inclusion of ANADER and regular participation of SODEXAM. Some actors like the
MINAGRI or the ANADER would have a task to coordinate and assure information diffusion
between regions and the national cluster.
As Luzi et al. (2008) stated truly in their publication, networks’ structure are not the only
explanation for policies’ outcomes, and good strategy formulation is not the only factor that can
support farmers to adapt to climate change. It seems that networks’ structures are rather a
strength in Côte d’Ivoire as cohesion is globally good and vertical and horizontal integration as
well, especially in Korhogo. Sadly, there are other factors impeding on climate change
adaptation. Corruption, poverty, illiteracy, lack of infrastructures and political instability are all
realities that will need to be managed in the sense of rural development facing environmental
changes. These factors are however partly reflected in the network structures as well. The
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regular reforms of agricultural sectors, a consequence of political changes and external
influences are changing the institutions in place. The presence of International organizations is
also linked to the political crisis. The low number of links between cooperatives and the
limitation of the associative movement is also due to general poverty, corruption and mistrust
between actors in this field, as stated during interviews. It would thus be interesting to explore
the evolution of these networks in the future years and explore the direct consequences of
reforms and political efforts. In a sense to guarantee food security in the next decade, climate
change is so just an additional problem to the already large amount of constraints experienced
by local populations. However, most measures that would go towards adaptation to climate
change are also development measures and would be beneficial in many ways, such as
irrigation systems, improved agricultural techniques or more preservation techniques.
As climate change adaptation is a long-term strategy to implement, the difficulty is that it can
hardly be integrated in development projects, which focus on short-term, limited areas. The
problem is that projects are the main source of funding for a lot of organizations in the regions.
The national strategy being formulated within the MINEDD should thus include solutions for
funding or try to trigger negotiations with global funds such as the Climate Fund or the Global
Environmental Facility, among others. At least, political awareness exists. Climate change is a
challenge that is concerning all sectors and all domains of society, and a good point revealed
during interviews at the MINEDD is that the government intends to include this dimension in all
sectors’ policies and development strategies. Awareness is present also at the local level and
knowledge exists about the local needs, threats and possible solutions. The potential for action
is present but coordination is needed as well as a system of feedbacks on experiences to
increase transformative capacity. The major difficulty might be to overcome traditional
blockages. An important mission of a coordination team at national and regional levels will also
be to keep lessons from the past and not repeat mistakes.
Globally, this work was useful as a first analysis and picture of the two regions. However,
things are changing and moving rapidly and reforms occurring at this crucial moment could
change the institutional landscape rather drastically. A Particular attention should be given to
not reduce the actual networks, cut them or exclude more actors. A similar study could be
conducted in a few years to explore the evolution of networks and measure their effects on the
ability of communities to adapt. If this is done, some improvements could be realized like better
structured interviews or longer preparatory work to establish the actors’ lists on the field. More
interviews could be done with national actors or international organizations outside the country
like the World Bank. Other regions could be analyzed to see if they present different structures
of networks and deeper statistical analysis could also be conducted to measure the correlation
between relations of actors and the actions they take.
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