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FOREWORD
There has been marked evolution of agricultural development models in sub-Saharan Africa, from the linear
approaches that span from the 1930s to late 1980s, to the agricultural research and development (AR&D) model
of the late 1980s to mid 1990; to the agricultural research for development (AR4D) model of mid 1990s and lately,
to the more robust Integrated Agricultural Research for Development (IAR4D) developed by the Forum for
Agricultural Development in Africa (FARA). The IAR4D approach is holistic as it engages all stakeholders along
the commodity value chain. The process of engagement allows for participatory identification of problems, joint
sourcing of solutions, using the solution options and learning lessons until innovation is generated. The
concept is implemented on the Innovation Platforms (IP), which operates in a commercial mode.
FARA embarked on a rigorous programme of research activities across Africa to validate and scale out the
IAR4D and IP concept. The model marks a new rubric and currently enjoys widespread use among the agricultural
research and development practitioners in Africa. This Issue of the African Crop Science Journal is dedicated to
outputs of research from four Pilot Learning sites under the Sub-Saharan Africa Challenge Programme (SSA CP).
The sites include Kano-Katsina-Maradi (Niger and Nigeria), Lake Kivu (DRC, Rwanda and Uganda), and
Zimbabwe-Mozambique-Malawi Corridor. The financial support from the European Commission (ED) and
administered by the International Fund for Agricultura Development (IFAD) towards the realisation of these
research outputs is highly acknowledged.

Fatunbi A Oluwole
Lead Specialist: Innovation systems and Partnerships
FARA
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ABSTRACT
The introduction of improved maize (Zea mays L.) varieties has met with only partial success, as measured by
rates of adoption. As such, efforts have been made by International Institute of Tropical Agriculture (IITA) to
accelerate the process of maize seed adoption in Africa, through learning sites including the Kano-Katsina-Maradi
(KKM PLS) in West Africa. The objective of this study was to ascertain the degree of success and factors
affecting the adoption of improved maize seed varieties in the KKM PLS. The study used data from a midline
survey sample of 1,800 households in 180 villages in the study area. Tobit regression model was used to identify
the degree and characteristics important for adoption of improved maize seed varieties. Results indicated that
affordability, knowledge on use and suitable packaging of technology were important adoption determinants.
Other factors were gender, total farm size and extension agent visits. Households with older and more educated
heads were also significantly more likely to adopt technologies.
Key Words: IITA, learning sites, Zea mays

RÉSUMÉ
L’introduction des variétés améliorées de maïs (Zea mays L.) a connu de succès partiel, comme indiquée par les
taux d’adoption. Ainsi, des efforts ont été menés par l’Institut International d’Agriculture Tropicale (IITA) pour
accelérer les processus d’adoption des semences de maïs en Africa, à travers les sites d’apprentissage y compris
le Kano-Katsina-Maradi (KKM PLS) en Afrique de l’Ouest. L’objectif de cette étude était de s’assurer du degré
du succès et les facteurs affectant l’adoption des semences de variétes améliorées de maïs en KKM PLS. L’étude
a utilisé les données d’un échantillon d’enquête basée sur une ligne médiane de 1800 ménages en 180 villages dans
le milieu d’étude. Le model de régression de Tobi était utlisé pour identifier le degré et les caractéristiques
importantes pour l’adoption des semences de variétés améliorées de maïs. Les résultats ont montrré que l’
accessibilité, la connaissance sur l’usage et un paquet technologique adéquat étaient les plus importants déterminants
d’adoption. Les autres facteurs étaient le genre, la superficie totale du champ et les visites des agents de vulgarisation.
Les ménages avec des personnes plus agées et plus instruites ont significativement plus de chance d’adopter les
technologies.
Mots Clés: IITA, sites d’apprentissage, Zea mays
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INTRODUCTION
Increasing agricultural productivity in Nigeria
is of urgent necessity, for instance through
the introduction and use of improved seed
varieties. Agricultural productivity and, hence,
production using improved seed varieties has
been identified as a precondition for achieving
food security (Langyintuo et al., 2000; Bernard
et al., 2010). Seed is recognised to have the
greatest ability of increasing on-farm
productivity, since seed determines the upper
limit of crop yields and the productivity of all
other agricultural inputs (MoA, 2004; Bernard
et al., 2010). This means that, to increase as
well as sustain production volumes, it will be
critical to find mechanisms that guarantee
farmers access to improved and high yielding
seed varieties.
The global maize production trend shows
that although 68 percent of the global maize
area is in the, developing world, only 46 percent
of the world’s maize production is grown there
(Pingali and Pandey, 2001). Low average
yields in the developing world are responsible
for this wide gap between global share of area
and share of production. The average maize
yield in developed countries is 8 metric tonnes
per hectare; while that of developing countries
is below 3 metric tonnes per hectare.
Disparities in climatic conditions, as well as
farming technologies, account for the 5 metric
tonnes per hectare yield differential between
developed and developing world. The unmet
need for improved maize seed is met by
recycling grain as seed. According to Pixley
and Banziger (2001), when farmers recycle
grain they are faced by risk of declined yields
of between 5 percent for open pollinated
varieties (OPV) and 30 percent for hybrids.
One of the agencies that has risen to the
challenge of low agricultural productivity
resulting from several constraints, including
limited adoption of improved seed varieties, is
the Forum for Agricultural Research in Africa
(FARA). As a follow up to this, the SubSaharan Africa Challenge Programme (SSA

CP), through its implementer, the Forum for
Agricultural Research in Africa (FARA) used
the Innovation Platform (IP) system of the
Integrated Agricultural Research for
Development (IAR4D) to advocate for the
sustainable use of improved seed variety to
address the challenge of limited adoption of
improved seed varieties, and thereby ensuring
sustainable agricultural productivity. The SSACP was implemented in three Pilot Learning
Sites (PLS) which are Lake Kivu (LK) in
Eastern and Southern Africa, Kano-KatsinaMaradi (KKM) in West Africa, and ZimbabweMalawi-Mozambique (ZMM) in Southern
Africa. The KKM PLS is located on the border
between south central Niger and North central
Nigeria, and encompasses three different agroecological zones (AEZs) that cross all of West
and Central Africa at this latitude: (i) The Sahel
Savanna (SaS); (ii) The Sudan Savanna (SS);
and (iii) The Northern Guinea Savanna (NGS).
These are referred to as the Taskforces (TF).
This study was carried out to ascertain the
degree of adoption and factors affecting the
adoption of improved maize seed varieties in
the KKM PLS in West Africa.
METHODOLOGY
Summary statistic and classical hypothesis
group mean was used to analyse the difference
in the means of farm and farmer ’s
characteristics of non-adopters and adopters.
The Tobit regression model was employed to
analyse the degree of adoption of improved
maize seed varieties. In assessing the degree
of adoption, specific improved varieties were
not considered rather, all improved maize seed
varieties were addressed as one. It was also
employed to analyse the degree of improved
maize seed varieties adoption across 4 regions
(KKM PLS, NGS, SaS and SS).
The Tobit adoption model. The Tobit model,
developed by Tobin (1958), assumes that a
farm household’s decision to adopt a given
technology, Yi, in a given period is presumed
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to be derived from the maximisation of
expected utility (increased yield and income).
However, the utility derivable from any new
technology, depends on a vector of
explanatory variables, Xi. Thus, the probability
that a household will adopt a new technology
with an increased yield or income objective is
a function of the vector of explanatory
variables, Xi, the unknown parameters, βi, and
the error term, µi, assumed to be independently
N (0, σ2) distributed, conditional on the Xi’s.
This is expressed as:
Y* = Xβ + µi ........................... Equation 1
Where:
Y* is a latent variable (the expected utility)
that is unobservable.
If data for the dependent variable is above
the limiting factor, zero in this case, Yi is the
dependent variable which is observed as a
continuous variable (e.g. proportion of land
area cultivated to crop varieties by the ith
household). If Yi is at the limiting factor, it is
held at zero. This relationship is presented
mathematically in the following two equations:
Y i = Y i* if Y i* > Y i ; Y i = 0 if Y i* < Y i
............................................... Equation 2
Where:
Yi is the limiting factor
These two equations represent a censored
distribution of the data. The Tobit model can
be used to estimate the expected value of Yi as
a function of a set of explanatory variables
(X i ), which represents households’
socioeconomic-, technology-, and institutional
related factors, weighted by the probability that
Yi > 0. Since the disturbance term, mi, is a
function of the independent variables, an
attempt to estimate Equation 2 using Ordinary
Least Squares will result in biased and
inconsistent estimates (Maddala, 1983;
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Gujarati, 2006). The use of maximum
likelihood estimation guarantees that the
parameter estimates will be asymptotically
efficient for the appropriate statistical tests to
be performed (Pindyck and Rubinfeld, 1997).
Maddala (1983) shows that the expected
intensity of adoption, E(Y), is:
E(Y) = XβF(z) + σ f(z) and z = Xβ / σ
................................................. Equation 3
Where:
F(z) = the cumulative normal distribution of
z, f(z) = the value of the derivative of the
normal curve at a given point (unit normal
density), z = the Z-score for the area under
the normal curve, and s = the standard error
of the error term.
The coefficients for variables in the model,
b, do not represent marginal effects directly,
but the sign of the coefficient will give
information as to the direction of the effect.
Study area, data collection. The SSA CP
was being implemented in three PLS across
the continent. The Kano, Katsina and Maradi
(KKM) PLS covered 83,900 Km2 and straddled
Nigeria and Niger, covering an area, which is
home to about 18.3 million people. The KKM
pilot learning site was located on the border
between south central Niger and North central
Nigeria, and encompassed three different agroecological zones (AEZs) that cross all of West
and Central Africa at this latitude: (i) The Sahel
Savanna (Sahel); (ii) The Sudan Savanna (SS);
and (iii) The Northern Guinea Savanna (NGS).
As one moves from the northern to the
southern parts of this PLS, average
temperatures decline, and annual rainfall and
the length of the growing period increase.
Principal crops in the PLS included: (i) cereals
(pearl millet, sorghum, maize, upland rice, and
wheat), (ii) legumes (groundnut, cowpea,
soybeans), (iii) roots and tubers (cassava,
sweet potato); and (iv) cotton. Other emerging
crops include tiger nuts (Cyperus esculentus)
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and sesame (Sesamum indicum). Vegetable
crops (pepper, onion, tomatoes, cabbage or
water melon) are mainly grown under
irrigation. In all three agro ecological zones,
livestock is an essential part of the production
systems.
The survey for this study was conducted
by taskforces within the framework of the
Sub-Saharan African Challenge Programme.
The sample frame was derived from different
districts, selected to represent the three basic
areas of taskforces in the KKM PLS. In each
district, a sample of households was selected
by taking a sample of district wards; a random
sample of villages within each ward; and a
random sample of households in each selected
village. Finally, a household was retained in
the sample if it belonged to one of the 180
villages selected within the clean, conventional
or IP/action sites.
The midline survey was conducted in 2010/
2011, covered a total of 1800 households from
180 villages in 3 Task Forces (TFs), which
are NGS, SaS and SS. Multistage stratified
random sampling procedures (earlier at the
inception of implementation of the SSA CP)
were applied and carried out in the three TFs,
within the previously selected districts (IAR4D
and counterfactual to select the villages, where
the treatment was applied, that is villages where
IAR4D are introduced, village/communities
where conventional approaches were in
operation, and villages where no interventions
had been carried out over the last 2–5 years.
The variables included in the analysis
included socioeconomic and demographic
variables such as age, gender, educational
level, household size, extension visits (dummy
and actual), farming experience, use of
improved technologies, and extension agencies,
and research institutions.
RESULTS AND DISCUSSION
Specific characteristics of farmers were
closely related to the adoption of improved
maize seed varieties compared across two

strata of farmers-adopted and non-adopted on
a PLS level and TFs levels (Table 1). The
proportion of adopters was more likely to be
educated, have access to credit assistance and
the differences were statistically significant.
This suggests a correlation between the
adoption of improved maize varieties and both
farmers’ level of education and access to
credit. Adopters had significantly higher years
of independent household farming compare to
Non adopters. Probably, their years of
experience influenced their adoption decision.
They also have larger household size
suggesting that family labour availability is a
determinant of the decision to adopt improved
maize varieties. The finding is also consisted
with observation reported by Mendola (2006),
implying that the subsistence pressure exerted
on a household (consumption needs resulting
from having more family members) might be
a determinant of the choice to adopt improved
varieties.
The age of household members in active
age group (16 to 58) and below this age group
who adopted improved varieties is significantly
different between adopters and non-adopters,
with adopters reporting higher. This has a
positive bearing on their ability to accept maize
varieties, tendency of being highly productive
and quite independent. Age of an individual
affects his mental attitude to new ideas and
may influence his decision in several ways.
Younger farmers have been found to be more
knowledgeable about new practices and may
be more willing to bear risk and adopt a
technology because of their longer planning
horizons (Polson and Spencer, 1991).
Adopter were also more likely to be
married, with the household heads being male,
with more household members above the age
of 59, to have been visited more by agricultural
extension agents in the past 12 months and to
have also visited agricultural extension agents/
service more number of times for advice in
the past 12 months.
Characteristics of the Northern Guinea
Savanna Taskforce (NGS TF) are presented
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TABLE 1. Household and farm characteristics of the Kano-Katsina-Maradi Pilot Learning Site in West Africa
Characteristics

Means
Non adopter Adopter

Difference

Household and farm characteristics
Age of household head in years
49.60
Number of males aged 16 to 58 years
3.12
Number of females aged 16 to 58 years
3.10
Number of members aged below 16 years
5.55
Number of members aged 59 and above in years
0.59
Household size (number)
12.43
Number of years of independent household farming
26.31
Total farm size (ha)
5.25
Size of land under maize cultivation (ha)
2.29
Number of times visits to agricultural extension agent/service for
1.24
advice in the past 12 months
Number of visited by agricultural extension agent/in the past 12 months
1.60
Proportion of household head gender †
0.96
Proportion of household head house hold level of education †
0.16
Proportion of marital status †
0.91
Proportion of membership of group†
0.26
Proportion of visited agricultural extension agent/service for advice in
0.27
the past 12 months †
Proportion of visited by agricultural extension agent/in the past 12 months † 0.30
Proportion of participated in agricultural research or extension
0.21
demonstration †
Proportion of access to credit ††
0.59
Proportion of access to assistance †
0.32

50.88
3.89
3.47
6.45
0.63
14.58
28.22
5.23
2.21
1.42

-1.28**
-0.77***
-0.37**
-0.90***
-0.04
-2.15***
-1.91***
0.02
0.08
-0.18

1.51
0.97
0.21
0.92
0.24
0.29

0.09
-0.01
-0.05**
-0.01
0.01
0.02

0.32
0.20

-0.02
0.01

0.54
0.38

0.05**
-0.06***

Unequal-variance t tests: * = Sig at 10%; ** = Sig at 5%; *** = Sig at 1%; † = dummy variable

in Table 2. There is significant difference in
the proportion of married adopters and nonadopters, with the married Adopters ranking
higher. It is expected that family labour would
be more available where farmers were married,
and this also determines the household size.
Adopters were also more likely to be male
headed, educated, members of a group, with
more total farm size and also cultivated maize
on larger farm lands.
The average number of visits made to
agricultural extension agents/service was
statistically different between adopters (1.17)
and non-adopters (0.76). Likewise, the average
number visit made by agricultural extension
agent to household was statistically different
between adopters (1.36) and non-adopters

(0.76). Farmers must have information about
the intrinsic characteristics of improved
varieties before they can consider planting
them. Contact with extension agents exposes
farmers to information on new ideas and
technologies, during the year on the importance
and application of new innovations through
demonstrations (Herath and Takeya, 2003). It
can, therefore, stimulate adoption (Polson and
Spencer, 1991).
Table 3 presents characteristics of the
Sahel Savanna Taskforce (SaS TF), where the
proportion of adopters was more likely to be
educated and to have participated in agricultural
research or extension demonstration.
Statistically, adopters were likely to have had
an average of 1.27 and 0.24 number of visit
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TABLE 2. Household and farm characteristics of the Northern Guinea Savanna Taskforce (NGSTF)
Characteristics

Means
Non adopter Adopter Difference

Household and farm characteristics
Age of household head in years
52.31
Number of males aged 16 to 58 years
4.21
Number of females aged 16 to 58 years
3.90
Number of members aged below 16 years
6.20
Number of members aged 59 and above in years
0.74
Household size (number)
15.40
Number of years of independent household farming
29.51
Total farm size (ha)
4.88
Size of land under maize cultivation (ha)
2.09
Number of visits to agricultural extension agent/service for advice in
0.76
the past 12 months
Number of times visited by agricultural extension agent/in the past
0.76
12 months
Proportion of household head gender †
0.99
Proportion of household head house hold level of education †
0.21
Proportion of marital status †
0.88
Proportion of membership of group†
0.11
Proportion of visited agricultural extension agent/service for advice in
0.21
the past 12 months †
Proportion of visited by agricultural extension agent/in the past 12 months † 0.30
Proportion of participated in agricultural research or extension
0.11
demonstration †
Proportion of access to credit ††
0.51
Proportion of access to assistance †
0.35

51.62
4.36
3.87
6.76
0.68
15.99
28.98
5.40
2.32
1.17

0.69
-0.15
0.03
-0.56
0.05
-0.59
0.52
-0.52
-0.23
-0.42**

1.36

-0.65***

1.00
0.25
0.93
0.13
0.19

-0.01
-0.05
-0.05**
-0.02
0.02

0.25
0.09

0.05
0.02

0.49
0.36

0.01
0.00

Unequal-variance t tests: * = Sig at 10%; ** = Sig at 5%; *** = Sig at 1%; † = dummy variable

to agricultural extension agents/services and
number of visits by agricultural extension
agent in the past 12 months. Access to
extension or training is typically thought to
reduce the risk of accepting improved maize
varieties. Adopters had significant access to
assistance compared to the non-adopters (0.27
and 0.21, respectively). This suggests a
correlation between farmers ‘decision to adopt
improved maize varieties and the level of
assistance they receive.
The average household size, years of
independent household farming, household
members below 16 years and age of household
head were not statistically significant; but likely
to be more than those of non-adopters. Table
4 presents characteristics of the Sudan

Savanna Taskforce (SS TF), where the
proportion of adopters were more likely to be
married, be member of a group, had ever
participated in agricultural research or
extension demonstration and also visited
agricultural extension agent/service in the past
12 months for. The number of adopter’s times
of visit to agricultural extension agent/service
in the past 12 months for advice, and number
of times being visited by agricultural extension
agent in the past 12 months, were also likely
to be more, but without statistically significant
difference. However, the proportion of
agricultural extension agent visit in the past
12 months to the adopter and the adopter’s
access to assistance (0.51 and 0.49) were
likely to be significantly more than the non-
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TABLE 3. Household and farm characteristics of the SAHEL Taskforce (STF)
Characteristics

Means
Non adopter

Adopter Difference

Household and farm characteristics
Age of household head in years
48.84
Number of males aged 16 to 58 years
2.49
Number of females aged 16 to 58 years
2.67
Number of members aged below 16 years
5.40
Number of members aged 59 and above in years
0.74
Household size (number)
11.29
Number of years of independent household farming
25.69
Total farm size (ha)
5.50
Size of land under maize cultivation (ha)
2.41
Number of visits to 12 months extension agent/service for advice in
0.66
the past 12 months
Number of times visited by agricultural extension agent/in the past
1.03
12 months
Proportion of household head gender †
0.90
Proportion of household head house hold level of education †
0.05
Proportion of marital status †
0.89
Proportion of membership of group†
0.19
Proportion of visited agricultural extension agent/service for advice in
0.18
the past 12 months †
Proportion of visited by agricultural extension agent/in the past 12 months † 0.18
Proportion of participated in agricultural research or extension
0.20
demonstration †
Proportion of access to credit ††
0.67
Proportion of access to assistance †
0.21

49.06
2.43
2.64
5.64
0.69
11.40
26.50
5.34
2.17
1.27

-0.23
0.06
0.03
-0.24
0.05
-0.11
-0.82
0.11
0.24
-0.61**

1.19

-0.16

0.88
0.08
0.86
0.17
0.24

0.03
-0.03
0.03
0.02
-0.06*

0.21
0.20

-0.02
-0.01

0.64
0.27

0.03
-0.06*

Unequal-variance t tests: * = Sig at 10%; ** = Sig at 5%; *** = Sig at 1%; † = dummy variable

adopters (0.44 and 0.42), respectively. This
suggests that there is a correlation between
farmers’ adoption decision and extension visit
and this is also true about access to assistance.
Likewise, the average household size, years
of independent household farming, age of
household head, number of males aged 16 to
58 years, number of females aged 16 to 58
years, number of members aged below 16
years and number of members aged above 59
years of adopters are (15.24, 28.54, 51.30,
4.40, 3.58, 6.68 and 0.52), respectively
compared to non-adopters (11.87, 24.97,
48.73, 3.13, 3.06, 5.31 and 0.33), respectively.
The household size revealed the availability
of labour. This has a positive effect on farm
production, the total area cultivated to different

crop enterprises, the amount of farm produce
retained for domestic consumption and
marketable surplus. Franzel’s (1999) study on
the adoption of improved tree fallows also
found that labour constraints had a significant
impact on the adoption decision.
The mean years of independent farming
experience showed that farmers were quite
experienced and should be able to make
adoption decision. The basic assumption is that
familiarity decreases the uncertainty of
accepting improved seed varieties. Experience
is also gained by trialing a new technology,
especially in the instance of new crop varieties.
Farmer’s adoption and degree of adoption.
Table 5 summarises the maximum likelihood
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TABLE 4. Household and farm characteristics of the Sudan Savanna Taskforce (SSTF)
Characteristics

Means
Non adopter Adopter

Difference

Household and farm characteristics
Age of household head in years
48.73
Number of males aged 16 to 58 years
3.13
Number of females aged 16 to 58 years
3.06
Number of members aged below 16 years
5.31
Number of members aged 59 and above in years
0.33
Household size (number)
11.87
Number of years of independent household farming
24.97
Total farm size (ha)
5.20
Size of land under maize cultivation (ha)
2.27
Number of visits to agricultural extension agent/service for advice in the past 1.94
12 months
Number of times visited by agricultural extension agent/in the past 12 months 2.39
Proportion of household head gender †
1.00
Proportion of household head house hold level of education †
0.26
Proportion of marital status †
0.94
Proportion of membership of group†
0.43
Proportion of visited agricultural extension agent/service for advice in
0.41
the past 12 months †
Proportion of visited by agricultural extension agent/in the past 12 months † 0.44
Proportion of participated in agricultural research or extension
0.29
demonstration †
Proportion of access to credit ††
0.56
Proportion of access to assistance †
0.42

51.30
4.40
3.58
6.68
0.52
15.24
28.54
4.89
2.01
2.39

-2.58**
-1.27***
-0.52*
-1.37***
-0.19***
-3.36***
-3.57***
0.32
0.17
-0.45

2.78
0.99
0.25
0.95
0.45
0.47

-0.40
0.01
0.02
-0.01
-0.02
-0.05

0.51
0.34

-0.08*
-0.05

0.52
0.49

0.04
-0.07*

Unequal-variance t tests: * = Sig at 10%; ** = Sig at 5%; *** = Sig at 1%; † = dummy variable

estimates for the Tobit model for improved
maize seed varieties across the KKM PLS and
the 3 TFs. The level of education of
respondents was significant at 10% for the
KKM PLS and at 5% for the SS TF in
influencing the degree of adoption.
At both the KKM PLS level and the SaS
TF, the gender result was statistically
significant. The gender of the household head
matters in explaining adoption of improved
maize seed varieties, with adoption favoring
male-headed households. This is quite
understandable given the fact that the farming
communities were of Islamic faith, in which
direct involvement of women in farming
activity is prohibited. More women at the time
of this project were willing to participate in
this project, but were deprived by their

husbands that could not entrust their wives in
the hands of male extension agents. For most
technologies, a larger proportion of males
correspond with a higher chance of adoption.
Evidence suggests that female-headed
households are less likely to adopt technologies
than male-headed households (Doss and
Morris, 2001).
The decision-maker’s perception about the
new varieties’ yield potentials are also important
factors in determining degree of improved
maize seed varieties’ adoption. The degree of
adoption for the NGS TF was significantly but
inversely influenced by age of household head
at 5% and his participation in research or
extension demonstration was also influenced
at 10%. The degree of adoption due to the
fact that improved seed varieties were very

Determinants of adoption of improved maize varieties
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TABLE 5. Determinants of farmer’s adoption and degree of adoption of improved maize seed varieties in West
Africa
Variable description

KKM

NGS

Gender of household head †
Age of household head in years
Marital status †
Education level of household head †
Number of males aged 16 to 58 years
Number of females aged 16 to 58 years
Number of members aged below 16 years
Number of members aged 59 and above in years
Household size
Number of years of independent household farming
Total farm size (ha)
Membership of group†
Visited agricultural extension agent/service for advice in the past
12 months †
Number of visits to agricultural extension agent/service for
advice in the past12 months
Visited by agricultural extension agent/in the past 12 months †
Number of visited by agricultural extension agent/in the
past 12 months
Participated in agricultural research or extension demonstration †
Access to credit †
Access to assistance †
Distance from house to regular source
Time taken in hours to get to regular source
Improved seed very affordable
Improved seed affordable
Improved seed not affordable
Source too far from home
Improved seed not in suitable packaging
No knowledge on how to use improved seed varieties
No to transportation to source of improved seed varieties
Lack of enough money

0.62***
0.00
-0.22
0.20*
0.01
-0.01
0.00
0.01
0.00
0.01
0.39***
-0.02
-0.09

-0.31
0.89***
-0.02*
-0.01
-0.29
-0.30
0.01
0.25
0.01
0.08
-0.02
-0.02
0.03
0.00
0.02
0.04
0.00
0.00
0.01
0.01
0.40*** 0.40***
-0.19
0.12
-0.21
0.04

Constant
Number of obs
LR chi2 (28)
Prob > Chi2
Pseudo R2
Log likelihood

0.00
-0.03
-0.01
0.02
0.05
0.09
0.00
-0.01
0.41*
0.13
0.18
0.12
0.48**
0.48***
0.28
0.14
-0.60
618
748
0
0.2911
-910.82

SAHEL

SS
0.89
0.01
0.32
0.41**
0.00
0.00
-0.02
0.08
0.00
-0.01
0.37***
0.00
0.16

-0.02

-0.05

0.03

0.28
-0.15**

-0.29
0.04

0.01
0.00

0.06
0.18
0.16
0.00
0.00
0.84**
0.48
0.16
0.18
0.50
0.53*
0.23
0.30

0.44
207
293.82
0
0.3299
-298.43

0.31
0.18
-0.16
0.00
-0.03
0.81*
0.56
0.87**
0.39
0.93***
0.65*
0.84*
-0.11

-0.12
-0.09
-0.12
0.01
-0.03
0.04
-0.40
-0.13
-0.12
0.32
0.61**
0.17
0.38*

-1.48** -1.13
202
209
263.61 246.95
0
0
0.303 0.3114
-303.14 -273.00

Unequal-variance t tests: * = Sig at 10%; ** = Sig at 5%; *** = Sig at 1%; † = dummy variable

affordable, was also significant at 1%, 5% and
1% for the KKM PLS, NGS TF and the Sahel
TF levels, respectively.
Farm size was significant 10% across the
4 regions in influencing the adoption of
improved maize variety. The positive sign of

the coefficient of farm size implied that as the
sizes of farmland increased, the farmers used
more of the improved maize variety. 48% of
KKM and 93% of NGS farmers perceived that
the degree of adoption was negatively affected
by improved seed not in suitable packages
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while 48%, 53%, 65% and 61% of KKM,
NGS, Sahel and SS perceived lack of
knowledge on how to use it negatively affected
it. Information sharing is critical to adoption
especially of improved maize seed varieties.
When a farmer is not informed on how to use
a technology, he may scarcely adopt it. 38%
of farmers in the SS TF perceived lack of
enough money also had its negative effects on
this improved maize varieties adoption. This
is not unexpected because adopters of
improved maize varieties would incur more
cost in production of improved maize seed
varieties and will therefore need more money
than non-adopters.
CONCLUSION
This study indicates that the affordability,
knowledge on use and suitable packaging of
improved maize seed varieties are important
determinants of adoption of improved maize
seed varieties The farmer and farm
characteristics that significantly influence
varietal adoption decisions include the status
of being male-headed, total farm size and
number of visits by extension agent.
Households with educated heads and age of
household head are also significantly more
likely to adopt improved varieties. The
empirical results of this study are useful in the
design of policy strategies or interventions that
will assist in increasing the adoption and
utilisation of improved technologies such as
drought tolerant maize seed varieties among
smallholder farmers. Adoption of these
improved maize technologies will help to
increase agricultural productivity and hence
improve food security in KKM PLS, hence, in
the Sub Saharan Africa. For instance, the
positive interaction between knowledge on the
use of improved maize seed varieties and the
adoption of technologies suggests that farmers
have to be thought and trained on how to make
use of improved technologies. More so the
number of visits by extension agents to

farmers also positively interacted with
adoption, intervention strategies should be
designed and implemented to encourage
households with low levels of formal education
to often be visited by extension agents for their
positive impact on information diffusion and
technology adoption. Affordability of improved
maize seed varieties also positively interacted
with the adoption of improved maize seed
varieties and this also suggests that efforts
should be made to reduce the cost of
purchasing this technology or alternatively,
assist farmers in accessing credit for purchase.
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ABSTRACT
In developing countries, access to and use of renewable natural resources are essential for rural livelihoods to
thrive. Hence, cooperation in the management of natural resources is increasingly an important strategy that can
enhance long-term socio-ecological resilience. In most cases, collective actions have widely been recognised as an
alternative institutional arrangement to centralised governance for the management of natural resources, but their
success largely depends on factors that are specific to localities where they are implemented. In this study,
factors that influence adoption and extent of adoption of natural resource conservation activities were identified
using two case studies: Bubaare and Bufundi Innovation Platforms in Uganda. The drivers of adoption of
community natural resource management strategies are analysed using an Ordered Logit Model while extent of
adoption is analysed using a truncated regression model. The education level of a household head, membership in
collective action group, and perception of plot slope and relevance of bye-laws were factors associated with
likelihood of adoption. Value of livestock, membership in collective action group, access to credit and off-farm
income were found to positively influence the level of investment. Thus, collective action increases opportunities
for adoption; hence farmers should be supported to work collectively.
Key Words: Adoption, collective action, natural resource management, soil conservation

RÉSUMÉ
Dans les pays en voie de développement, l’accès et l’utilisation des ressources naturelles sont essentiels pour la
suivie en mileu rural et pour y prospérer. Ainsi, la coopération dans la gestion des ressources naturelles est de plus
en plus une stratégie importante qui peut améliorer à long terme la cohésion socio-écologique. Dans beaucoup de
cas; les actions collectives ont été largement reconnues comme une alternative d’organisation institutionnelle pour
centraliser la gouvernance de la gestion des ressources naturelles, mais leur succès dépend largement des facteurs
qui sont spécifiques aux milieux où elles sont mise en oeuvre. Dans cette étude, les facteus qui influencent
l’adoption et le degré d’adoption des activités de conservation des ressources naturelles étaient identifiés en
utilisant deux cas d’étude: Les Plate-formes d’Innovation de Bubaare et Bufundi en Ouganda. Les forces motrices
d’adoption des strategies de gestion des ressources naturelles communautaires sont analysées en utilsant un
modèle Logit Ordonné tandis que le degré d’adoption est analysé en utilisant un modèle de régression tronqué. Le
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niveau d’éducation du chef de ménage, l’appartenance au groupe d’action collective, et la perception de la pente
de la parcelle et limportance des arrêtés étaient les facteurs associés au taux d’adoption. La value du bétail,
l’appartenance au groupe d’action collective, l’accès au crédit et le revenu non- agricole étaient les facteurs qui
influencent positivement le niveau d’investissement. Donc, les actions collectives augmentent les opportunités
pour l’adoption; ainsi les producteurs devraient être encouragés à travailler de façcon collective.
Mots Clés: Adoption, action collective, conservation du sol, gestion des ressources naturelles

INTRODUCTION
In developing countries where access to and
use of renewable natural resources were
essential to rural livelihoods, improving
cooperation in their management is
increasingly an important element in strategies
that can enhance long-term socio-ecological
resilience (Ratner et al., 2013). Traditionally,
the importance of renewable natural resources
in reducing poverty and building peoples’
assets is well recognised, and there is emerging
awareness of the positive potential that
cooperation of the resource users in collective
action can offer in addressing the natural
resource challenges (Ratner et al., 2013).
Collective action is where individuals
undertake collective effort based on mutual
interests and the expectation of mutual benefits
(ICRA, 2012). Collective action is also defined
as action by more than one person directed
towards the achievement of a common goal
or the satisfaction of a common interest that
cannot be obtained by an individual acting on
his own (Wade,1987). The International
Centre for development oriented Research in
Agriculture (ICRA) learning resources identify
several types of collective action, depending
on the type of work and action. The types of
work might include group work, whereby all
members are required to do the work together
such as cleaning a common irrigation canal;
organised work whereby all members are
required to do the work, but not together; and
independent work, whereby all members are
required to do the work, but they can work
independently (ICRA, 2012).
The types of action include physical, where
members do physical work, contribute by cash

or in kind instead of physically, and regulation
whereby members prohibit something,
supervise or enforce regulations. The
overriding principle is that collective action
needs to be tailored differently to suit the
individual scenarios, when it is required (ICRA,
2012).
The intensively cultivated and densely
populated southwestern highlands of Uganda
are characterised by fragile agroecology, with
a combination of uses, and users (Sanginga et
al., 2007), and already experiencing land
degradation most especially from water
erosion. Given that the Government of Uganda
has enacted a decentralisation policy that
allows local governments to design regulations
for their specific local needs, the highlands of
southwestern Uganda could benefit from NRM
to combat this situation. Specifically, in this
location, the type of collective action that is
considered appropriate is where the people
work together, either in a group or
independently, to construct soil and water
conservation structures in their respective
gardens, in order to protect entire landscapes
from degradation.
The objective of this study was to evaluate
the effect of collective actions and identify
factors that influence adoption and extent of
adoption of soil conservation technologies in
Southwestern Uganda.
METHODOLOGY
Study area and data collection. The study
was conducted in Kabale district, which is part
of the Lake Kivu Pilot Learning Site (LKPLS)
of the Sub-Saharan Challenge Program (SSA
CP). Kabale district is located in the
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southwestern highlands of Uganda, and is one
of the highest densely populated rural districts
in Uganda. The steep slopes of the highlands,
coupled with the dense population, have over
time resulted into soil erosion and land
degradation due to massive cultivation of the
fragile lands. These conditions necessitate that
NRM becomes a central theme of any rural
development agenda.
Subsequently, there has been intervention
through the Trans-boundary Agro-ecosystem
Project for the Kagera River Basin (KageraTAMP) project of the Food and Agriculture
Organisation (FAO), and the Anglican Church
of Uganda, through the Diocese of Kigezi.
Although the two initiatives address different
issues in their respective area of operation,
NRM is part and parcel of their programme
and both initiatives operationalise the subcounty NRM bye-laws.
Two sub-counties (Bubare and Bufundi)
were selected. These were sub-counties where
the Sub-Saharan Africa Challenge Program
(SSA-CP) in 2008, established Innovation
Platforms (IPs), one in each sub-county, for
the development of an identified commodity
value chain; sorghum in Bubare and potato in
Bufundi. Given the terrain in Kabale district,
the adoption of soil conservation that would
be critical for the production of the two
commodities, would greatly benefit from
collective community efforts. The two IPs
were facilitated to implement the community
NRM bye-law.
Data were obtained from respondents using
a case study approach. Two case studies were
done; one from Kagarama farmer field school,
and the other from the gravity flow scheme
initiative of Kacerere Church of Uganda. A
total of 117 respondents (61 from Kagarama
and 56 from Kacerere) were randomly
selected from a list of registered members of
each group, with the help of the respective
chairpersons.
A structured questionnaire was used to
collect data from the respondents through face
to face interviews. Focus group discussions
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with key informants were held in each of the
two parishes. There were 9 members in
Kacerere (Bufundi), and 22 in Kagarama
(Bubare), comprising of respective group and
local community leaders.
Theoretical modelling. Participation in
collective action was measured by the adoption
of the NRM bye-laws. Three levels of adoption
(no adoption, partial adoption and full adoption)
were distinguished depending on the number
of NRM activities done by a respondent. The
no-adoption category consisted of households
that adopted none of the selected activities of
the NRM bye-law, the partial adoption category
consisted of those that adopted at least one of
the activities, while the full adoption category
consisted of those that adopted all the selected
activities.
This type of data set was modelled via a latent
(unobserved) variable model given by (Greene,
2002):
Yi* = α + βi Xi + ε ....................... Equation 1
Where: Yi* = Latent unobserved measure of
the level of adoption by the respondent; Xi = A
vector of explanatory variables; a, b i are
coefficients to be estimated; and is a random
error term (assumed to follow a standard
normal distribution for logistic distribution).
The observed or defined categorical adoption
variable Yi is determined from the model as
follows (Greene, 1997):

................................................. Equation 2
Where: µi is a set of thresholds of the adoption
gap to be estimated with the parameter vector
β and α. The probability associated with the
coded responses of an ordered probability
model is as follows:
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Pr (Yi=j)=Pr ( µj-1<Yi*< µj )=Pr ( µj-1<[α+βi
Xi+ε ] < µj ) ............................. Equation 3
Where: j represents the ranked value of
adoption. The random error term “” is such
that:
Pr (Yi=j)=Pr ( µj-1<Yi*< µj )=F ( µj - α -βi Xi )−
F ( µj-1 - α -βi Xi )....................... Equation 4
Where: F(.) is the logistic cumulative
distribution function for ε.
To estimate the probabilities from survey data,
an ordered logistic distribution was used since
it offers the most convenient closed form
cumulative distribution function (Train, 2003).
Empirical model. Following the theoretical
specification in Equation 1, the empirical model
used to specify adoption level j by respondent
i is a function of the factors that influence
adoption (Feleke and Zegeye, 2006). The
systematic part of the specification (1) of
respondent i associated with level of adoption
j is modeled as a linear function:
Yij = α + β1X1i + β2X2i + … βjXik + εi
............................................... Equation 5
Where: Yij is the observed adoption level j by
individual i; β is a vector of coefficients
associated with adoption factors and Xs are
the adoption factors.

Conservation effort was evaluated basing
on total value (in US$) of investment made on
conservation structures. The amount invested
was regressed on the variables hypothesized
to influence investment using a truncated
regression model. Most independent variables
were similar to those that influence adoption.
RESULTS AND DISCUSSION
Attributes of the resource users. Mean age
for household heads in Kagarama was higher
than those in Kacerere (Table 1). About 93%
of the households in Kacerere were maleheaded and 74% Kagarama. Household heads
from both parishes had attained the same level
of education (6 years in school). Area under
crop production and number of plots that a
household accesses for crop production were
not sognificantly different across the two
study parishes.
Ordered Logit Model results. The number
of years of schooling by a household head,
membership in a Farmer Field School (FFS)/
gravity flow scheme, number of extension
visits, slope of the plot, total land acreage
owned and perception of the NRM byelaws
had positive and significant influence on
adoption of conservation bye-laws; while sex
of the household head, number of family
labour days, decision making by a woman and
primary economic activity of the household
head had a negative and significant influence

TABLE 1. Selected socio-economic attributes of the respondents in Kacerere and Kagarama Parishes, Kabale
District in Uganda
Attribute

Age of household head (years)
Gender of household head (males)
Number of years of schooling
Household size
Crop plot size (ha)
Number of plots per household
Survey data, 2014

Kacerere parish (Bufundi)

46.5
52 (92.9%)
5.69
5.61
0.53
4.8

Kagarama parish (Bubare)

51.4
45 (73.7%)
5.57
5.03
0.54
4.07

Adoption of soil conservation through collective actions

on adoption of conservation bye-laws (Table
2).
The influence of education is consistent
with a study by Ugwumba (2013), who found
out that education level of farmers had a
positive and significant influence in adoption
of oil palm technologies in Nigeria. According
to Patrick and Edna-Matthew (2002), good
education in an area pre-disposes farmers to
a balanced perception of new ideas and thus
increases the chances of adoption.
Number of extension visits had the
expected positive because access to extension
increases farmers’ confidence in adoption of
conservation technologies (Habtemariam,
2004). On the other hand, the positive influence
of membership to FFS or church-based gravity
scheme was because such members had
received sensitisation about soil degradation,
and thus appreciated conservation intervention
efforts. Such farmers perceive the
conservation byelaws to be relevant, hence
justifying their adoption.
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The negative influence of family labour
force was contrary to our expectation that
households with larger family labour would
easily adopt the bye-laws since they had the
human power to establish conservation
structures. Constistent with our findings,
Chepng’etich et al. (2015) found that family
labour was less efficient.
The negative influence of gender was partly
due to the fact that most of the farming
activities were done by women, who
experienced the erosion effects. Most men
were involved in non-farm activities and did
not envision the need to adopt conservation
measures. The same applies to trading, as an
economic activity. Household heads that
wereprimarily involved in trading, were less
likely to adopt conservation technologies, and
hence the negative and significant sign on
primary economic activity (Trader) Table 2.
Also, that if farming decisions are taken by
women, households are likely not to adopt the
conservation bye-laws. Adoption requires

TABLE 2. Determinants of adoption of NRM conservation byelaws in Bufundi and Bubare IPs, Kabale District
in Uganda
Explanatory variable
Age of household head (years)
Sex of household head (1=male; 0=female)
Education of household head (years spent in school)
Membership to FFS/Church
Primary economic activity (1=farming=1, 0=otherwise
Primary economic activity (1=trader, 0=otherwise)
Primary economic activity (1=civil service, 0=otherwise)
Number of extension visits received
Family labour use (labour days)
Decision-making (1= woman, 0=otherwise)
Decision-making (1=man and woman, 0=otherwise
Slope (1=steep, 0=otherwise)
Total land acreage (ha)
Perception of byelaw (1=relevant, 0=otherwise)
Number of observations
Log likelihood χ2 value
Loglikelihood
Pseudo R2
Survey data, 2014

Coefficient
0.031
-1.972**
0.344***
1.885**
-0.866
-2.936*
-1.638
3.146***
-0.332*
-1.957**
1.009
1.256**
0.368*
1.556*
117
89.8***
-49.578
0.475

Standard error
0.021
1.025
0.104
0.941
0.939
1.660
1.360
0.855
0.172
0.917
0.678
0.544
0.201
0.892
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TABLE 3. Determinants of conservation effort in Bufundi and Bubaare IPs in Southwestern Uganda
Explanatory variable

Coefficient

Standard error

Age of household head (years)
Education of household head (years spent in school)
Dependence ratio
Primary economic activity (1=civil service, 0=otherwise)
Secondary economic activity (1=trader, 0=otherwise)
Total land acreage (Ha)
Slope(1=steep,0=otherwise)
Number of extension visits
Value of livestock (US$)
Plot distance (Km)
Obtained credit (1=yes; 0=otherwise)
Membership to FFS/Church
Crop income (US$)
Value of assets (US$)
Off-farm income (US$)
Constant

-91499
18114.3
-987474.9**
-565886
-30973
-3365.7
-164816
-24491
0.1594158*
-49884
576977.7**
600492.4*
0.00161
-0.3664234*
0.9071313**
-120369

77940.8
21721
472895
404466
272331
9574.35
168625
359586
0.08786
34304.3
254215
357191
0.2792
0.19859
0.43521
605846

Number of observations
Log likelihood
Wald χ2
Sigma

90
-1148.8
9.23
297026.8***

72105.5

Survey data, 2014

more labour investment that a woman decision
maker is not likely to commit herself to making
this investment.
Truncated regression model results. Value
of livestock, access to credit, membership to
FFS/gravity scheme and off-farm income had
positive and significant effects on conservation
effort; while dependency ratio and household’s
total value of assets had a negative and
significant influence (Table 3). The explanation
for the positive effect of value of livestock
was that livestock owners had wide income
base that they used to invest in conservation
activities. Households with more off-farm
income were more likely to invest in
conservation. It’s likely, that conservation
effort was highly linked to activities and
enterprises that created income and wealth for
the household.
The negative effect of household
dependency ratio (estimated as the ratio of
children under the age of 18 years to total

household size) was due to higher expenditure
(food, closing, school fees, medical) that
households with higher dependency ratio have,
which leaves them with no money that can be
invested in conservation. The negative effect
of value of assets owned by a household was
that households with higher value of assets
also have more income-generating activities,
making farming less attractive to them, hence
less investment.
CONCLUSION
Involvement in collective action influence both
dependent variables, hence farmers should be
mobilised and facilitated to work collectively.
Extension visits should also be increased as
they influence adoption positively. Male
households are less likely to adopt yet they
are the majority, hence deliberate efforts should
be put in place to encourage them to participate
in soil conservation. Access to credit increases
investment in conservation. Establishing soil

Adoption of soil conservation through collective actions

conservation requires a substantial investment
hence need for access to credit opportunities.
In line with financing, the existing collective
action groups could introduce a savings and
credit facility in their group as an alternative
to external funding.
REFERENCES
Agrawal, A. and Ostrom, E. 2001. Collective
action, property rights and decentralisation
in resource use in India and Nepal. Politics
and Society 29(4):485-514. Sage
publications.
Chepng’etich, E., Nyamwaro, S., Bett, K.E,
and Kizito, K. 2015. Factors that influence
technical efficiency of sorghum production:
A case of small holder sorghum producers
in Lower Eastern Kenya. Advances in
Agriculture. Article ID 861919 pp. 1-11.
Feleke, S. and Zegeye, T. 2006. Adoption of
improved maize varieties in Southern
Ethiopia: Factors and strategy options.
Food Policy 31(5): 442-457.
Fritz-Vietta, N. Rottger,V. and Stoll-Kleemann,
S. 2009. Community based management
in 2 biosphere reserves in MadagascarDistinction and similarities: What can be
learnt from different approaches?
Madagascar
Conservation
and
Development 4 (2):86-97.
Greene, W.H. 1997. Econometric analysis.
Third Edition. Prentice Hall.
Greene, W.H. 2002. Econometric analysis.
Fifth Edition. Prentice Hall.
Habtemariam, A. 2004. The comparative
influence of intervening variables in the
adoption behavior of maize and dairy
farmers in Shashemene and Debre Zeit,

19

Ethiopia. Thesis for Award of PhD Degree
at, University of Pretoria, South Africa.
ICRA. 2012. ICRA learning resources-Key
Concepts (www.icra-edu.org) Accessed
31st October 2014.
Mazengia, W. and Mowo, J. 2012. Role of
collective actions in integrated soil and
water conservation: The case of Gununo
watershed, Southern Ethiopia. Journal of
Development and Agricultural Economics
4(1):23-36.
Ratner, B., Meinzen-Dick, R., May, C. and
Haglund, E. 2013. Resource conflict,
collective action, and resilience: An
analytical framework. International
Journal of the Commons 7(1):183-208.
Igitur publishing.
Sanginga, P., Kamugisha, R. and Martins, A.
2007. The dynamics of social capital and
conflict management in multiple resource
regimes: A case of the southwestern
highlands of Uganda, Ecology and Society,
12(1):6, available at http://www.ecologyand
society.org/vol12/iss1/art6/ Accessed 31st
October 2014.
Train, K. 2003. Discrete choice methods with
simulation. Cambridge University Press.
Ugwumba, C.O.A. 2013. Adoption of oil palm
production technologies in Aguata Local
Government Area of Anambra State,
Nigeria.
Wade, R. 1987. The management of common
property resources: Collective action as an
alternative to privatisation or state
regulation, Cambridge Journal of
Economics 11:95-106.
Wolfe, E.C. 2013. Productive agriculture and
NRM: Finding the synergy. Paper,
Murrumbidgee, Landcare Inc.(MLi),
Australia.

African Crop Science Journal, Vol. 25, Issue Supplement s1, pp. 21 - 41
ISSN 1021-9730/2017 $4.00
Printed in Uganda. All rights reserved
©2017, African Crop Science Society
African Crop Science Journal by African Crop Science Society is licensed under
a Creative Commons Attribution 3.0 Uganda License. Based on a work
at www.ajol.info/ and www.bioline.org.br/cs
DOI: http://dx.doi.org/10.4314/acsj.v25i1.3S

PARTICIPATORY RESEARCH DEMONSTRATION AND ITS IMPACT ON THE
ADOPTION OF IMPROVED AGRICULTURAL TECHNOLOGIES IN THE
SAVANNAS OF WEST AFRICA
L. OLARINDE, J. BINAM1, A.O. FATUNBI2, A. DIAGNE3, A. ADEKUNLE2 and A. AYANWALE4
Department of Agricultural Economics, Ladoke Akintola University of Technology, P.M.B. 4000 Ogbomoso,
Oyo State, Nigeria
1
World Agroforestry Center (ICRAF), Bamako, Mali
2
Forum for Agricultural Research In Africa, Accra, Ghana
3
Africa Rice Center, Cotonou, Benin Republic
4
Obafemi Awolowo University, Ile-Ife, Nigeria
Corresponding author: lolarinde@yahoo.com, loolarinde@lautech.edu.ng

ABSTRACT
Despite continued progress in the development and promotion of improved agricultural technologies, and the
gradual process in agricultural research for development (R4D) programmes, adoption rates are relatively low in
most parts of sub-Saharan Africa (SSA). Recommendations have, therefore, been made by national and international
research institutions and stakeholders for more involvement of the smallholders in evaluating promising agricultural
technologies. This study assessed the impact of the participatory research demonstration on the adoption of the
technologies promoted by the sub-Saharan Africa Challenge Programme (SSA CP) using the innovation platform
(IP) concept. Results showed that 67 and 59% of the IP and non-IP farmers, respectively, reported that researchers
and extension personnel decided on the technologies for research or demonstration. Fifty-two and 43% of the IP
and non-IP farmers, respectively, perceived research and demonstration to be very useful. The type of technology
or demonstration that farmers mostly participated in was crop variety (IP farmers=72.87%; non-IP
farmers=70.19%). Following our analyses which are based on the Instrumental Variable (IV) approach,
participation in research and demonstrations significantly increased adoption of the demonstrated technologies
by 99%. We observed a 100% significant increase in adoption of the demonstrated technologies in the sample of
IP participants. The main factors that determined the adoption of the demonstrated technologies included
membership to farmer group, and distances to input and output markets.
Key Words: Innovation Platforms, Research for Development, SSA CP

RÉSUMÉ
Malgré les progrès continu dans le développement et la promotion des technologies agricoles améliorées, le
progrès graduel dans les programmes de recherche agricole pour le développement (R4D), les taux d’adoption
sont relativement faibles dans la plupart des parties de l’Afrique Sub-Saharienne (SSA). Des recommendations
ont été, cependant faites par les institutions nationales et internationals de recherches et les parties prenantes
pour plus d’implication des petits exploitants agricoles dans l’évaluation des technologies agricoles prometteuses.
Cette étude a evalué l’impact de la démonstration de la recherche participative sur l’adoption des technologies
dévelopées par le programme d’enjeu de l’Afrique Sub-Saharienne (SSA CP) en utilisant le concept de la plateforme d’innovation (IP). Les résultats ont montré que 67 et 59% des producteurs de IP et non-IP, respectivement,
ont rapporté que les chercheurs et le personnel de vulgarisation ont le pouvoir de décision sur les technologies de
recherche et de démonstration. Cinquante-deux et 43% de producteurs IP et non-IP, respectivement, ont perçu la
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recherche et la démonstration comme très utiles. Le type de technologie ou de démonstration auquel les paysans
ont participé était la variété de culture, (producteurs IP=72,87%; producteurs non-IP= 70,19%). Selon nos
analyses qui sont basées sur l’approche de variable instrumentale (IV), la participation à la recherche et à la
demonstration a sigificativment augmenté l’adoption des technologies démontrées par 99%. Nous avions observé
une augmentation significative de 100% d’adoption de technologies démontrées dans l’échantillon des particpants
IP. Les facteurs principaux qui déterminent l’adoption des technologies démontrées comprennent l’appartenance
aux groupements de producteurs, et les écarts entre les marchés d’intrant et du produit.
Mots Clés: Plate-formes d’innovation, recherche pour le développement, SSA CP

INTRODUCTION
Participatory methodologies have become
important in public agricultural research in
recent years. These approaches aim at
overcoming barriers that separate researchers
from the economically and socially
disadvantaged communities where they serve,
to engage in all the collaborative identification.
They are also aimed at studying local problems,
with the ultimate goal of taking action to
improve local conditions (Gaventa, 1988;
Chambers, 1997).
The fundament planning activities,
conducting on-farm trials and the evaluation
of the planning and trials is based on “learning
by doing”, involving researchers, extension
workers and farmers. This implies that the
farmers play an important role in the research
and development process, starting from the
identification of the problems, through
planning activities, conducting on-farm trials,
evaluating the trials, and providing feedback
to the appropriate stakeholders.
Implementing farmer participatory research
(FPR) activities requires the involvement of
multidisciplinary teams that are able to identify
the problems existing at community level. This
kind of activity allows both researcher and
extension worker to get more information
about the farmers’ community in a very short
period of time. Such interaction makes
researchers and extension workers not mere
technology transfer agents, but also persons
who learn from the other participating
stakeholders.
The above background describes one of
the extension approaches that has been adopted

by national, regional, international and many
other development institutions to improve
smallholders’ awareness and in effect adoption
of improved agricultural technologies
(Johnson et al., 2004). Although the concept
of participatory development attained high
levels of legitimacy in the international
community, gaps between participatory
rhetoric and participatory practice remain
(Nelson and Wright, 1995; Gonsalves et al.,
2005; Ghimire, 2009).
Development organisations seek to
effectively apply participatory approaches, but
struggle with the implementation and
institutionalisation of these approaches into
day-to-day practice (Thompson, 1995). To
date, research into the effective
institutionalisation of community participation
in rural development has been limited (Buchy
et al., 2000). As extension practitioners seek
to institute participatory practices, there
remains a crucial need for research that
identifies factors contributing to successful
implementation of participatory practices
(Chambers, 1994).
By way of participatory research, the subSaharan African Challenge Programme (SSA
CP), through its implementation of the
Integrated Agricultural Research for
Development (IAR4D), has been promoting a
series of agricultural research actions to
improve upon the ways in which the traditional
agricultural research and development has
been conducted. One of the ways it does this
is by making research all inclusive; more
importantly, by involving all the stakeholders,
especially the small scale farmers in the ways
research in agriculture is conducted. The
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primary objective of this paper is to evaluate
the impact of participatory research
demonstration on the adoption of improved
agricultural technologies in the Savannas of
West Africa, where one of the SSA CP’s Pilot
Learning Sites (PLS) is sited.
Participatory research. Much of the
literature on participatory research falls into
two broad categories (Lilja and Bellon, 2006):
(i) papers that describe types of participatory
research (Biggs, 1989; Biggs and Farrington,
1991; Pretty, 1994); and (ii) studies that
describe participatory tools and how to use
them (Farrington, 1988; Chambers et al.,
1989; Okali et al., 1994; Pretty, 1994;
Chambers, 1997; Campbell, 2001). There are
no specific standards to guide research
managers, nor guidelines for deciding when
participatory approaches will result in greater
benefits to farmers or other intended
beneficiaries, than conventional research.
Studies claim that participatory methods are
crucial in programmes that require holistic
approaches (rather than changing one
technology at a time), and where
environmental and socio-economic conditions
vary widely among farmers and sites (Roling
and Wagemakers, 1998). But few published
studies provide definite decision-rules, based
on empirical evidence, about when
participatory approaches are more beneficial
than traditional, centralised approaches. Some
studies show that traditional, scientistdesigned and -directed research programmes
are very effective at developing varieties and
technologies that can be used in homogenous
farming systems, but often less effective when
the reality of the farmer is more complex and
risk-prone (Byerlee and Heisey, 1996; Maredia
et al., 1998; Evenson and Gollin, 2002; Dalton
and Guei, 2003).
In reality, participatory research is often
tried or used when conventional approaches
for developing improved crop varieties or
natural-resource management practices fail,
often with resource-poor farmers. There are
various reasons for the low uptake of
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agricultural technologies produced and
promoted through conventional systems.
Nowak (1992) advances two types of barriers
to adoption as (i) the inability to adopt, which
stems from the lack of access to information
about the technology; and (ii) the unwillingness
to adopt, which is due to the fact that
conflicting or inconsistent information is
provided about the new technology. Here,
information about the technology may also be
difficult to apply or irrelevant.
Studies such as of Weltzein et al. (2000)
and Johnson et al. (2004) provide insights into
the question of when to use participatory
research approaches. These studies hinged on
mapping 65 participatory plant-breeding
projects, on a matrix of biophysical and
economic factors. The mapping involved
shaping the project environment, which
comprised of 59 participatory natural resource
management projects, among which the most
common resource was soil. Therefore, nearly
half the projects focused on soil-related topics.
The above studies also found great variation
in research objectives, reasons for involving
various stakeholders in the research process,
intended users or beneficiaries, duration of the
project, geographical focus of the projects as
well as other scale measures of the project.
Participatory research and agricultural
technology adoption. Many public and
private agricultural research institutions have
now adopted the use of participatory research
models as a way of generating and sustaining
rapid innovation in a highly uncertain and
variable environment (Johnson et al., 2003).
Studies have shown that projects that allow
resource-poor farmers to choose and design
appropriate technologies usually result in better
outcomes. An example is found in Lilja and
Bellon (2006) where the approach helped
farmers to survive harsh drought-and-pest
prone conditions. Success is often not found
in the agricultural technology itself, but it is
grounded in building human and social capital,
confidence, knowledge, networks and
capacity; which allows technologies to have
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an effect on livelihoods. The challenge is how
to scale up these individual successful projects
to larger scale.
The challenging question is “Can or should
the pipeline model of agricultural innovation
and participatory model effectively co-exist in
a public agricultural research institution
(Morris and Bellon, 2004)” It can be argued
that scaling impact of the agricultural research
that benefits the poor requires change in the
way in which the current agricultural
innovation system is organised (Rhoades,
2005). A shift from pipeline agricultural
research model to participatory research and
extension does not just require adoption of a
simple set of techniques such as participatory
rural appraisal, farmer visits, farmer
evaluations, and farmer experiments; these are
necessary but not sufficient conditions. It will
also require an organisational change process
to occur (Biggs, 2003). Most importantly, a
parallel process must occur in user
organisations, that is, in National Agricultural
Research Stations (NARS) and local farmer
organisations.
Agricultural technology adoption pathway.
Farmer’s decision to adopt a technology is
separate from the decision to participate in the
project activities, since participants can choose
not to adopt and non-participants can choose
to adopt the varieties (Lilja and Dixon, 2011).
However, the decisions are not independent
because some of the same factors that
influence the decision to participate are likely
also to influence the decision to adopt. The
methodological challenge to measuring the
impact of participation from the impact of
adoption of technology itself requires
specification of an econometric model that
separates the technology effects from the
knowledge effects to be assumed from farmer
participatory research. The household Theory
can serve as the general conceptual framework
to measure impacts of technology adoption and
knowledge. Therefore, a household utility
function with a multi-product production
function, including commodity and non-

commodity outputs, needs to be formulated,
and knowledge can be included as a stock
resource to be enhanced by project
participation (Dalton et al. 2005).
When measuring the adoption, both
behavioral (changes in area planted, changes
in area under new variety, etc.) and
productivity (e.g. change in yields) outcomes
need to be considered. Since some of the same
farm and farmer characteristics that affect
participation and adoption will also likely
influence land allocation and production, the
empirical analysis must be done via estimations
of sets of simultaneous equations. Functional
participation, as discussed earlier, does not
challenge impact-assessment methodology.
Whether or not there is farmer participation
in the technology development process,
agronomical outcomes can be assessed in
terms of both yield changes, loss of soil or
soil nutrients and/or changes in pest or weed
pressure. Economically, the sustainability of
cropping systems can be assessed at the farm
level by looking at net income over time,
amenity gains, increased positive externalities
or mitigating negative externalities such as soil
erosion or nutrient loading. Involving farmers
may increase or decrease costs during the
technology development process (Lilja and
Aw-Hassan, 2003; Johnson et al., 2004) and
considerably depends on whether or not the
participatory activities replace activities in the
conventional research process or if they are
included as “add on” activities; therefore
generating additional costs.
Once developed, however, the technologies
are typically diffused through conventional
channels. Empowering participation does have
significant implications on how impacts are
generated and measured (Dalton et al., 2005).
As with conventional technologies, benefits
can still be quantified in terms of increased
agricultural productivity or reduced
environmental damage; however, the sources
of the benefits are of two types. Part of any
observed increase in productivity can be
attributed directly to the superiority of the new
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technology or practice. These are often referred
to as “embodied” effects, since they are part
of the technology itself (Chambers, 1988).
The second source of improved productivity
is the increased knowledge or capacity that
the farmer obtains by participating in the
research process. These are often referred to
as “disembodied” effects, because they are not
part of the technology. These two types of
impacts are not independent, since a more
knowledgeable farmer can make better use of
a new technology. Therefore, it is important
to be able to separate the embodied and
disembodied effects in order to accurately
evaluate the impact of both the participatory
research process and the technology.
For this research, we are concerned about
“Participatory Research” which in our opinion,
serves as one of the basis for the agenda of
the IAR4D and an agent to achieving the four
key objectives of (i) developing technologies
for the sustainable intensification of
subsistence-oriented farming systems; (ii)
developing smallholder production systems
that are compatible with sound natural resource
management; (iii) improving the accessibility
and efficiency of markets for smallholder and
pastoralist products; and (iv) promoting the
formulation and adoption of policies that
encourage innovation and will lead to improved
livelihoods for smallholders.
Participatory research or technology
demonstration in the Kano-Katsina-Maradi pilot
learning site (KKM PLS) is carried out in few
of the severally available and known ways
(Fig. 1). For the fact that most of the
technologies promoted in the KKM are not
totally new, research or technology
demonstrations are done in such a way that
stakeholders are taught or made to see the
improvement that has been made on the
familiar ones, and how the knowledge about
them can be used to improve upon their use
and in case of crop varieties, their cultivation.
Therefore, the technologies are demonstrated
in a participatory manner during farmer field
days, training, and in most cases, in
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community mobilisation preparatory to the
cropping/planting season.
METHODOLOGY
Analytical framework. The framework
adopted in the analysis of the data involved
two steps. In the first step, descriptive analyses
were carried out on the viewpoints of the
respondents on the following:
(i) who decided on the technologies to be
researched on or demonstrated;
(ii) role of respondents in the research/
demonstration;
(iii) perception of respondents on the
usefulness of the research/demonstration
and (iv) reasons for the non-adoption of
the
technologies
demonstrated.
Respondents were also asked to provide
answers to questions concerning their
roles in the research/demonstration.
Answers to these questions were also
subjected to descriptive analysis.
In the second step, an impact evaluation
model was applied. An impact evaluation model
is essential in light of missing data. This is
because one cannot observe the outcomes of
the participants of a programme if they have
not been beneficiaries (Cameron and Trivedi
2005; Imbens and Wooldridge, 2009; Khandker
et al., 2010). Without information on the
counterfactual, the next best alternative is to
compare outcomes of treated individuals or
households with those of a comparison group
that has not been treated. In doing so, one
attempts to pick a comparison group that is
very similar to the treated group, such that
those who received the treatment would have
had outcomes similar to those in the
comparison group in the absence of treatment.
Different methods can be used in impact
evaluation theory to address the fundamental
question of the missing counterfactual. Each
of these methods carries its own assumptions
about the nature of potential selection bias in
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IP- including
researcher,
extension, private
seed sector, lead
farmers
Mobilisation of farmers
IP farmers
mobilised and
prepared ground
for participatory
demonstration on
their plots
Mobilisation

Non-IP farmers in IP
villages/environnent

Non-IP farmers

Acquisition of more
and better knowledge
about improved
technologies

Increased awareness

Farmers adopt
improved
technologies

Figure 1. Agricultural technology pathway in the Kano-Katsina-Maradi Pilot Learning Site.

programme targeting and participation, and the
assumptions are crucial to developing the
appropriate model to determine programme
impacts. Among others, these methods include
randomised evaluations, matching methods
(specifically propensity score matching-PMS),
instrumental variable (IV) and regression
discontinuity (see further discussion on these
methods in Baker, 2000; Khandker et al.,
2010). In this paper, we apply the method of
Instrumental Variable (IV).
In the method of IV, the basic evaluation
problem comparing, say outcomes Y (adoption

of agricultural technologies in our case) across
treated (IP/IAR4D farmers) and nontreated
(clean and conventional farmers) individuals i
can be represented as:

Yi = αX i + βTi + ε i ................. Equation 1
Where: T is a dummy equal to 1 for those who
participate, and 0 for those who do not
participate. X is a set of other observed
characteristics of the individual and perhaps
of his or her household and local environment.

Research demonstration and its impact

ε≠

Finally, ε is an error term reflecting
unobserved characteristics that also affect Y.
Equation 1 reflects an approach commonly
used in impact evaluations, which is to
measure the direct effect of programme T on
outcomes Y. Indirect effects of the programme
(that is, those not directly related to
participation) may also be of interest, such as
changes in prices within programme areas.
The problem with estimating by Equation
1 is that treatment assignment is not often
random because of (a) purposive programme
selection and (b) self-selection into the
programme. That is, programmes are placed
according to the needs of the community and
individuals, who in turn self-select given
programme and placement. Self-selection
could be based on observed characteristics,
unobserved factors, or both.
In the case of unobserved factors, the error
term in the estimating equation will contain
variables that are also correlated with the
treatment dummy T. One cannot measure and
therefore account for these unobserved
characteristics in Equation 1, which leads to
unobserved selection bias. If treatment
assignment T is random in Equation 1 above,
selection bias is not a problem at the level of
randomisation. However, treatment assignment
may not be random because of two broad
factors. First, “endogeneity” may exist in
programme targeting or placement, that is,
programmes are placed deliberately in areas
that have specific characteristics that may or
may not be observed; and that are correlated
with outcomes Y. Second, “unobserved
individual heterogeneity” stemming from
individual beneficiaries’ self-selection into the
programme also confounds an experiment set
up. Self-selection bias which may result from
both of these factors because of the
unobserved characteristics in the error term
will contain variables that also correlate with
the treatment dummy T. That is, cov (T,
) 0 implies violation of one of the key
assumptions of OLS in obtaining unbiased
estimates: independence of regressors from
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the disturbance term ε. The correlation between
T and ε naturally biases the other estimates in
the equation, including the estimate of the
programme effect β.
As we pointed out earlier, one of the
methods which have been found to address
and capture the effects of some of these
problems is the IV methods (Angrist and
Imbens, 1991; Abadie, 2003; Imbens and
Wooldridge, 2009; Khandker et al., 2010).
The IV method aims to clean up the correlation
between T and ε; that is, the variation in T that
is uncorrelated with ε need to be isolated. To
do so, one needs to find an instrumental
variable, denoted by Z, that satisfies the
following conditions: (a) correlated with T: cov
(Z, T) 0; (b) uncorrelated with ε: cov (Z,ε)
=0. Thus instrument Z affects selection into
the programme, but is not correlated with
factors affecting the outcomes (also known
as exclusion restriction).
The theoretical framework which forms
the basis of analysis in this research can be
represented as follows: Given that we are
evaluating participation in research
demonstration within the concept of the SSA
CP’s IP, let Y i represent the adoption of
technology for household i. Furthermore, let
Ti=1for participants and the value of Yi under
treatment be represented as Y i (1). For
nonparticipants, Ti=0 and Yi can be represented
as Yi (0). If Yi (0) is used across nonparticipating
households as comparison outcomes Yi (1), the
average effect of the programme might be
represented as follows:
D = E (Y i (1) | T i=1) - E (Y i (0) | T i=0)
……………………....……...….. Equation 2
The problem is that the treated and the
nontreated groups may not be the same prior
to the intervention. Therefore, the expected
difference between those groups may not be
due entirely to programme intervention. In
Equation 2, we can specify the expected
counterfactual outcome (outcome for
nonparticipants if they had participated in the
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programme) as E (Yi (0) | Ti=1). Another way
of specifying this is expressed in Equations 3
- 5:
D = E (Yi (1) | Ti=1) - E (Yi (0) | Ti=0) + [E (Yi
(0) | Ti=1) - E (Yi (0) | Ti=1)]…. Equation (3)
D = ATE + [E (Yi (0) | Ti=1) - E (Yi (0) |
Ti=0)]………………………... Equation 4
D = ATE + B……………….. Equation

5

Where: Equations, ATE is the average
treatment effect [E (Yi (1) | Ti=1) - E (Yi (0) |
Ti=1)], namely, the average gain in outcomes
of participants relative to nonparticipants, as
if nonparticipating households were also
treated. The ATE corresponds to a situation
in which a randomly chosen household from
the population is assigned to participate in the
programme, so participating and nonparticipating households have an equal
probability of receiving the treatment T.
The term B, [E (Yi (0) | Ti=1) - E (Yi (0) |
Ti=0)], is the extent of selection bias that crops
up in using D as an estimate of ATE. Because
one does not know
E (Yi (0) | Ti=1), one
cannot calculate the magnitude of selection
bias. As a result, if one does not know the
extent to which selection bias makes up D,
one may never know the exact difference in
outcomes between the treated and the control
groups. Our preceding discussion on how
instrumental variable can resolve selection bias
in participation, programme placement, or
both suffices in meeting this challenge
(Rosenbaum and Rubbin, 1983; Lechner,
1999).
We define the key variables that are
appropriate for our data and how we intend to
apply them in the analysis. We employ as our
treatment, D which is ‘participation’ in
research demonstration by farmers.
Participation in research demonstration in
the KKM PLS is induced by the IAR4D (which
affects and motivate farmer groups’
participation in the community mobilisation

where technology demonstration takes place),
because community mobilisations are
organised by the three different task forces
towards the start of every cropping season to
sensitise farmers on various aspects of
technologies that are promoted within the IP.
Our outcome Y takes the value of 1 or 0 for
adoption or not adoption of the technologies
that are demonstrated. We use as instrumental
variable Z, group membership which the
IAR4D influences. We submit that since
attendance at IP meetings take the form of
farmers’ and other stakeholders’ group
representation, discussions and deliberations
at the IP meetings result into information
sharing. This, in turn motivates participation
at the community mobilisation, where the
technologies are demonstrated. The
technology adoption that we are investigating
include among others, crop varieties, soil
erosion control structures, agroforestry, soil
fertility improvement, crop protection, postharvest handling, tillage methods, plant spacing
and multiplication of seed/planting materials.
Sampling and data. The data were taken
from a cross-sectional midline survey of 1800
households across KKM PLS. The survey,
which was conducted in 2010/2011, covers a
total of 180 villages in 3 Task Forces (TFs).
These included the Northern Guinea Savanna
(NGS), the Sahel Savanna (SaS) and the Sudan
Savanna (SS). Multistage stratified random
sampling procedures had (earlier at the
inception of implementation of the SSA CP)
been applied and carried out in the three TFs
within the previously selected districts (IAR4D
and counterfactual) to select the villages where
the treatment were being applied, that is villages
where IAR4D were introduced, village/
communities where conventional approaches
were in operation, and villages where no
interventions had been carried out over the last
2–5 years.
The data used for analysis in this paper are
representatives of the conditions of the
implementation-midline of the three task forces
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that constitute the KKM PLS. These conditions
were captured using a set of questionnaires,
which included the household and plot levels.
The data used consist of variables such as
socio-economic
and
demographic
characteristics, farmer participation in research
demonstration and adoption of the
demonstrated technologies. Specifically for
this study, variables of primary importance
included whether a household participated in
agricultural research or extension
demonstration plot or not; if household did,
type of technology being demonstrated that
the household participated in.
Nine types of technology being
demonstrated were identified as (i) crop
varieties, (ii) soil erosion control structures,
(iii) agroforestry, (iv) soil fertility
improvement, (v) crop protection, (vi) postharvest handling, (vii) tillage methods, (viii)
plant spacing, and other management
practices, (ix) multiplication of seed/planting
materials. These technology types were recategorised into 3 main groups, based on the
order in which they selected for participation
by groups of farmers (this grouping is shown
alongside its discussion in Table 3).
Other variables of primary importance
included distance to research site from
homestead, who decided on the technologies
to be researched/demonstrated, role in the
research/demonstration, perception on the
usefulness of the research/demonstration,
adoption or not of the demonstrated
technologies and reasons for not adopting.
Socio demographic/economic and institutional
variables were included in the impact model
in the determination of the impact estimates.
The summary statistics of these variables are
shown on Table 1 and described below.
In determining the impact of participation
in research demonstration on farmers’
adoption of agricultural technologies,
participation was modeled as a choice variable,
and the determinants of participation and those
of the instrument were identified. Our
instrumental variable was IP group
membership; IP group membership is
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influenced by the IAR4D- attendance at IP
meetings, which takes the form of farmers’
and other stakeholders’ group representation.
IP Group membership is considered an
appropriate instrument because the research
demonstration is carried out within the IP
setting. It is also evident that members of these
groups will be privelged to partake in the
technology demonstration. Furthermore, most
of the issues relating to agricultural innovation
and technology promotion are discussed in the
IP meetings mainly for the sake and benefit of
the IP stakeholders.
The relevance of the IP group membership
as a valid instrument can be seen in its
correlation with participation and it only
affects adoption through the treatment variable.
The treatment (participation) is then used as a
regressor with other socio-demographic/
economic covariates. Some institutional
variables, e.g. membership in farmer
association, credit access, access to input and
output markets, proximity to output market,
access to extension services, frequency of
extension visits, and village contact with
research organisations, were also included.
These variables were expected to influence
participation and adoption. Household
covariates such as IAR4D (respondent living
in IP village) age, education, gender, household
size, total farm size, farming and experience
were included in the instrument model. Also
included in the instrument model were
institutional variables (especially other
associations besides the IP groups). Some of
the variables included in the instrument model
were likely to affect participation. Control
variables such as participation, age, education,
gender, household size, total farm size, farming
experience, membership of association,
proximity of input market, access to output
market, access to credit and frequency of
extension visit by household were used for the
adoption model. Though some of these
variables had been included in the participation
and instrument model, many of them are
expected to influence adoption.
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RESULTS AND DISCUSSION
Farmers’ viewpoints on Technology
demonstrated. Tables 2-5 show the
viewpoints of households on the technologies
that were researched on and demonstrated. On
who decided on the technologies to be
demonstrated, 67% of IP farmers and 59% of
non-IP farmers gave responses as researchers/
extension officers. We also have the following
responses on the above (researchers/extension
in consultation with farmers: IP=18%, nonIP=18%); (researchers, extension and farmers
agreed: IP=20%, non-IP=12%); (farmers:
IP=3%, non-IP=2%); (cooperatives: IP=1%,
non-IP=0%). About farmers’ perception on the
usefulness of the research/demonstration, the
following responses were gathered from the
respondents: Not useful (IP=2%, non-IP=2%),
somehow useful (IP=5%, non-IP=5%), useful
(IP=50%, non-IP=41%), very useful
(IP=52%, non-IP=43%). Some respondents
did not to adopt some of the technologies that
were demonstrated. They gave reasons to be
lack of planting materials (IP=40%, nonIP=57%), research not useful (IP=4%, nonIP=7%), lack of land (IP=0, non-IP=0), lack
of inputs (IP=29%, non-IP=52%), lack of
labour (IP=2%, non-IP=7%). The results
underscore the importance of participatory
approach in agricultural technology
development. Lilja and Dixon (2011) asserted
that Participatory plant breeding (PPB) and
participatory natural resource management
(PNRM) emerged in early 1980’s as a potential
solution to the problem of limited adoption of
varieties and natural resource management
technologies by farmers in developing
countries. This assertion had earlier been
proven by Farrington (1998) and Ashby
(2003); and there is empirical evidence in
support of its effectiveness in terms of
improved farmer acceptance of crop varieties
and resource management techniques
(Witcombe 1999; Ceccarelli et al., 2001;
Bellon et al., 2003; Ceccarelli et al., 2003;
Dorward 2003; Ortiz, 2004) and impact

(Onduru et al., 2002; Johnson et al., 2003;
Joshi et al., 2003; Smale, 2003; Dalton et al.,
2005). Accordingly, one explanation that was
offered for why PPB and PNRM methods
might increase adoption was that incorporating
farmers varietal preferences and environmental
constraints into the process of designing and
developing varieties and resource management
options increases the probability that these
technologies will be relevant and appropriate.
This indicates that greater use of participatory
approaches in agricultural research has
significant implications for impact assessment.
Type of research demonstration. In
technology Group 1, about 73% of IP farmers
participated in the demonstration of crop
varieties (Table 6), 10.85% in plant spacing
and other management practices and 7.75%
in soil fertility improvement, while 70.19, 9.13
and 9.135% of the non-IP farmers participated
in crop variety, soil fertility and plant spacing
and other management practices, respectively.
On the participation of the respondents in
the demonstration of technology Group 2,
results show that 25.61, 23.17 and 17.07% of
IP farmers participated in the demonstration
of soil fertility improvement, crop protection
and plant spacing and other management
practices, respectively; while 35.54, 21.49 and
14.05% of the non-IP farmers participated in
soil fertility improvement, crop protection and
post-harvest handling, respectively. Results on
technology Group 3 show that 43.43, 21.67
and 13.33% of IP farmers participated in the
demonstration of plant spacing and other
management practices, crop protection and
soil fertility improvement. Also in the
demonstration of technology Group 3, 53.63,
12.05 and 9.64% of the non-IP farmers
participated in the demonstration of plant
spacing and other management practices, crop
variety and soil fertility/crop protection
respectively. Overall, we observed that larger
percentage of households participated in the
demonstration of the following technology
types: crop varieties, plant spacing, soil fertility

TABLE 1. Descriptive statistics of the sampled households in relation to the variables included in the impact model
Variable

Description

Untreated
(n =1157)

Treatment
Instrument
Outcome variable

Total sample
(n =1745)

Participation in research activities
IP (Iar4d) Group membership
Adoption of demonstrated technologies

0.23
0.03
0.20

0.20
0.04
0.17

0.21
0.043
0.18

Socio-demographic/economic
Gender
Education
Age
Household size
Iar4d
Total area under cultivation
Farming experience

1 if household head is male, 0 otherwise
1 if household head has formal education, 0 otherwise
Age of household head (years)
Number of people living with household head
1 if respondent lives in IP village, 0 otherwise
Total area under cultivation for all crops (hectares)
Farming experience of household head

0.97
0.48
49.45 (13.37)
12.59 (6.62)
0.03 (0.18)
7.10 ( 6.60)
26.63 (14.21)

0.96
0.44
49.76 (13.18)
12.51 (6.49)
0.04 (0.20)
7.17 (7.87)
27.08 (3.68)

0.97
0.45
49.66 (13.24)
12.54 (6.53)
0.4 (0.19)
7.16 (7.46)
26.93 (13.86)

Institutional variables
Membership in farmer associations
Credit access
Access to input
Proximity to input market
Access to output market
Access to extension services
Frequency of extension visits
Village contact with research organisations
Research demonstration distance
Village contact with extension organisations

1 if household head belongs to an association, 0 otherwise
1 if household has access to credit, 0 otherwise
1 if household has access input, 0 otherwise
Average distance to input market from household
1 if household has access to output market, 0 otherwise
1 if household received extension, 0 otherwise
Average number of times household received extension visit
1 if village Has contact with research organizations , 0 otherwise
Average distance of demonstration site to household
1 if village Has contact with extension organizations , 0 otherwise

0.28
0.01
0.45
3.30 (7.89)
0.75
0.28
1.17 (2.51)
0.08
2.15 (14.57)
0.09

0.27
0.01
0.36
3.22 (9.67)
0.70
0.29
1.12 (2.40)
0 .074
1.24 (8.56)
0.092

0.28
0.01
0.39
3.25 (9.11)
0.72
0.29
1.14 (2.44)
0.077
1.55 (10.96)
0.092
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Treated
(n =588)

Values in brackets represent standard deviation
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TABLE 2. Who decides on the research to be demonstrated?
Actor

Researcher/extension officers
Researcher/extension in consultation with farmers
Researchers, extension and farmers agreed
Farmers
Cooperatives

Farmers
IP (%)

Non-IP (%)

67
18
20
3
1

59
18
12
2
0

TABLE 3. Role in the research demonstration played by farmers in the KKM PLS (Nigeria and Niger Republic)
Role

Farmers
IP (%)

Just watched and learned
Provided labour
Collected data
Made decision on the research
Others

Non-IP (%)

64
11
24
1
3

61
0.8
24
1
2

TABLE 4. Perception of usefulness of the research demonstration in the KKM PLS (Nigeria and Niger Republic)
Participation

Farmers
IP (%)

Not useful
Somehow useful
Useful
Very useful

Non-IP (%)

2
5
50
52

2
5
41
43

TABLE 5. Reasons for non- adoption of the technologies demonstrated in the KKM PLS (Nigeria and Niger
Republic)
Reason

Farmers
IP (%)

Lack of planting material
Research not useful
Lack of land
Lack of inputs
Lack of labour

40
4
29
2

Non-IP (%)
57
7
52
7

The technology groups refer to the assemblage of farmers who participated in research demonstration of 3 similar technologies

53.63
12.05
9.649.64
Plant spacing and other management practices
Crop variety
Soil fertility improvementCrop protection
43.33
21.67
13.33
Plant spacing and other management practices
Crop protection
Soil fertility improvement

Non-IP Farmers (%)
Technology Group 3
IP Farmers (%)
Technology Group 3

35.54
21.49
14.05
Soil fertility improvement
Crop protection
Post-harvest handling
25.61
23.17
17.07
Soil fertility improvement
Crop protection
Plant spacing and other management practices

Non-IP Farmers (%)
Technology Group 2
Farmers (%)
Technology Group 2

70.19
9.13
9.13
Crop variety
Soil fertility improvement
Plant spacing and other management practices
72.87
10.85
7.75
Crop variety
Plant spacing and other management practices
Soil fertility improvement

Non-IP Farmers (%)
Technology Group 1
IP Farmers (%)
Technology Group 1

TABLE 6. Type of technology demonstration in which farmers participated in the KKM PLS (Nigeria and Niger Republic)
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management and crop protection. Though
households participated in the demonstration
of all the technology types, the four types
mentioned appear to be very important to most
of the households.
Many studies on participatory research
have been based on crop varietal selection and
plant breeding. Few of these studies include
Conroy and Sutherland (2004), Lilja and Bellon
(2006) and Ghimire (2009). Though they
showcased the importance of other supporting
technologies that are complementary to the
crop varietal selection and breeding, the present
study has been able to clearly show that the
order of the quantum in which the households
participated in the research demonstration can
be matched with their preferences for
participation. This also is an indication that
farmers in the study area are actually aware
of the implications of making appropriate
decisions on the types of crops that suit their
soil environment in terms of crop varieties,
how to apply the knowledge of plant spacing
and other management practices, soil fertility
management and thereafter how to protect the
crops from pest and diseases.
Determinants of participation in research
demonstration. Probit estimations of the
determinants of participation in research
demonstration in the KKM PLS are given in
Table 7. We also estimate the marginal effects
of the variables included in the Probit model
in order to predict the probabilities of some of
the factors to either increase or reduce
participation. Participation in research
demonstration is explained significantly by
being an IP farmer, formal education,
membership in farmer association, distance to
research/technology demonstration site and
village and household access to extension
services. All significant variables have the
expected signs, except distance to the research
site. Contrary to expectations, longer distances
to the research site increased the probability
of participation by about 2%. Hypothetically,
the expected sign of the coefficient is negative,
which means an increase in the magnitude of

34

L. OLARINDE et al.

TABLE 7. Probit model estimation of the determinants of participation and marginal effects
Explanatory variables
IAR4D
Gender
Age of household head
Education of household head
Membership of association
Research distance
Village access to extension services
Access to inputs
Access to extension
Constant
Number of observation
LR chi2 (9)
Prob > chi2
Pseudo R2
Log likelihood

Coefficients
1.207***
-0.013
0.004
0.189*
0.654***
0.094***
0.308*
0.147
0.629***
-.0802***
1773
470.49
0.0000
0.2587
-674.23508

the explanatory variable, i.e. distance to
research demonstration site would result in a
decrease in the response variable, i.e.
participation in research demonstration.
Conversely, we expect shorter distances to
improve participation. We have expected easy
access in form of shorter distance to the
research site to be a source of encouragement
to prospective participating farmers to take part
in the research technology demonstration. It
could be that these variables, distance to
research demonstration site and village access
to extension services are correlated.
The IAR4D, which the SSA CP is
spearheading, appears to be creating a lot of
awareness in terms of agricultural innovations,
which is promoting technology. This seems
to be very effective in promoting participation
in research demonstration. Being an IAR4D/
IP farmer increases the probability of
participation by about 43% (Table 7). Literate
households are more likely to participate in
research demonstration by a probability of 5%.
Literate households should have better access
to information and be more able to process
information and understand the importance of
participating in agricultural technology
demonstration. Membership to farmer
associations, village and household access to

Standard Error
0.180
0.206
0.003
0.082
0.082
0.009
0.121
0.078
0.080
0.270

Marginal effects
0.428***
-0.004
0.001
0.050**
0.192***
0.024***
0.089**
0.039*
0.183***

Standard Error
0.069
0.054
0.001
0.022
0.026
0.003
0.038
0.021
0.025

extension and access to inputs are all likely to
improve participation by about 19, 9 and 18,
and 4% respectively.
In highlighting the indicators of
participation of stakeholders in agricultural and
rural development projects, Karl (2000) in his
study, which evaluated stakeholder
participation in agricultural and rural
development projects, opined that there were
no generic indicators of participation. He,
however, revealed that indicators selected will
vary according to the project and its objectives.
Accordingly, literature (Bhatnagar and
Williams, 1992) proposed three very broad
categories of indicators as (i) empowerment
indicators, e.g. how many new initiatives were
launched? How proactive the group was, as
measured against a specially devised index?
(ii) indicators of continuity and participation;
and (iii) autonomy indicators. According to
Karl (2000), development agencies like DFID
(1995a; 1995b) had drawn up categories or
questions that can be used in developing
indicators. These categories are of the extent
and quality of participation and these include
quantifiable indicators. These are economic
and organisational indicators of participation,
participation in project activities and
development momentum. There are also
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qualitative indicators like organisational
growth, group behaviour and group selfreliance.
In as much as we cannot adequately boast
of a prototype set of indicators of participation
in research demonstration for agricultural
technology development to aid the adoption
of same by smallholder households, our results
appear to provide an indication of the
socioeconomic and institutional factors that the
SSA CP can enhance to improve upon the
participation of smallholders in research
demonstration that will drive the technology
adoption.
Determinants of adoption of the
technologies. The nonlinear least square
results for the determinants of the adoption of
the demonstrated technologies are presented
in Table 8. The model diagnostic statistics
given, which include an adjusted R2 of about
71%, indicate a good fit of the function.
Results show that participation in the research
demonstration positively and significantly
determined the adoption of the technology
demonstrated. Farming experience also
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positively and significantly determined
adoption.
Age of the household head, formal
education, and gender were all negatively
significant. Most of the institutional variables
(except credit access and frequency of
extension visit) were significant determinants
of the adoption of the demonstrated
technologies.
Contrary to expectation, however,
proximity to input market did not hinder
adoption of the demonstrated technologies.
This implies that farmers who participated in
research demonstrations found the
technologies useful. The negative and
significant coefficient of the variable on
distance to output market was expected, and
this is an indication that easy access to these
output markets in terms of short distances
encouraged participants to adopt the
demonstrated technologies. It also indicates the
importance of linkage of farmers to markets
for the disposal of their products after
harvesting.
The SSA CP has taken this up within the
framework of the Innovation Platform system.

TABLE 8. Nonlinear least square estimation of the determinants of adoption of the demonstrated technologies
in the KKM PLS (Nigeria and Niger Republic)
Explanatory variables
Participation
Age of household head
Education of household head
Gender
Household size
Total farm size
Farming experience
Membership of association
Average distance to input market
Average distance to output market
Access to credit
Frequency of extension visit
Number of observation
R-squared
Adjusted R-squared
Root MSE
Res. dev.

Coefficients
2.29***
-0.04***
-0.07**
-0.49***
0.003
0.002
0.005***
0.13***
0.003**
-0.072**
0.014
0.002
1766
0.7157
0.7136
0.2250
-270.5679

Standard Error
0.07
0.002
0.033
0.05
0.002
0.002
0.002
0.031
0.001
0.033
0.10
0.004
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The various task forces have included in their
IP activities, linkage of the farmers to input
and output market. This has also been clearly
emphasized in the SSA CP’s research plan
(FARA, 2009). Although some of the
hypothesized variables determine adoption, in
our study they appear not be in consonance
with some conventional expectation of factors
influencing adoption, we observe that literature
supports the significance of most of the
important findings in our study of participatory
research demonstration. For example,
Gebremedhin et al. (2009) examined the role
of institutional services of credit, input supply
and extension in the overall commercial
transformation process of smallholder
agriculture in Ethiopia. It was found that
strengthening the existing notion that
smallholders’ access to well integrated
institutional support services is crucial in
getting farmers to participate both in input and
output markets. This was in order to get better
income through intensified and market oriented
agriculture.
Exploring better ways of empowering
smallholders to have unfettered access to these
markets in term of good motorable roads is a
policy issue which the SSA CP can take up
with the decision (policy) makers where the
IPs are located. Also in our study, farming
experience and membership of association
significantly determined adoption (Table 8) in
the context of the technologies that were
demonstrated by the IP.
Traditional determinants of adoption have
been found to include farming experience
(Tiamiyu et al., 2009), and sometimes,
membership of farmer association. In this case
“farming experience” was described as a
factor which is expected to demonstrate

increasing returns up to a stage and later
diminishing return. This is because more
elderly farmers have been reported to be more
risk averse when they will be less likely to
experiment with new technologies. This can
be adduced as the reason why age is negatively
and significantly a determinant of adoption in
our study. In the case of the variable
“membership of farmer association”, the
following can be deduced: Increase in the
farmers’ access to information on various
technologies through membership of
associations has been shown to influence
adoption decisions. This is achieved either
through training or sharing of knowledge and
experience and fostering of collective action.
In this way, internalising risks associated
with new innovations by having farmers learn
and share experiences about the technologies
is ensured. It is also asserted that performing
certain functions such as group marketing are
some of the ways through which membership
in farmer organisation can influence adoption
of agricultural technologies.
Impact of participatory demonstration.
Table 9 presents results for the impact of
participation in research demonstration on
technology adoption. Results which are based
on the Inverse Propensity Score Weighting,
method indicate that participation in research
demonstration significantly increases adoption
of the demonstrated technology by 99% (Table
9). Furthermore, results show that
participation in research demonstration
significantly increases technology adoption by
100 and 99%.
Generally, participation in research
demonstration impacted positively on the
adoption of the technologies which the SSA

TABLE 9. Inverse propensity score weighting parameter estimated
Parameters
Ate
ate1
Ate0

Coefficients
0.99
1.0
0.99

Robust Standard Error
0.04
0.06
0.04

Z

P>|z|

25.30
16.36
25.37

0.000
0.000
0.000

Research demonstration and its impact

CP has been promoting in the KKM PLS task
forces (Table 9). In all cases, the impact of
participation was above average. Though the
research demonstrations were mainly organised
by the IPs and for the IP farmers, they were
not a “close door” activities to other farmers
who found time to witness the research
demonstration activities. As such, the nonparticipating farmers appear to have devoted
more attention to the demonstrated
technologies and are more determined in their
adoption. We can begin to see this as one of
the initial “spill-over” effects of the SSA CP’s
IAR4D. In all, the research demonstrations
that the IP systems of the KKM PLS conducted
had positive impact on the adoption of the
promoted agricultural technologies. This is
evidence of the impact of the IAR4D approach
that the SSA CP is experimenting. Adoption
of the promoted technologies can be improved
upon and full adoption attained if the
socioeconomic and institutional variables that
have been discovered to influence participation,
are strengthened. This means that increased
participation of smallholders in research
demonstrations will translate into more
adoption of the SSA CP’s promoted
technologies as shown by the positive and
significant effect of participation on adoption.
However, other demographic, socioeconomic
and institutional factors have to be taken into
consideration.
CONCLUSION
Though, participation in research
demonstration has had positive and significant
impact on the adoption of the promoted
technologies, our findings indicate that both
participation and adoption could be improved
if the socioeconomic and institutional factors
that influence them can be strengthened. For
example, participation was positively and
significantly determined by being an IAR4D/
IP farmer, formal education, membership of
farmer association, research distance, village
and household access to extension. This means
that these factors are important in effecting
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more participation in research demonstration.
With the exception of research distance, which
is also positively significant in determining
participation, the SSA CP can together with
the policy makers of the IPs, find the
possibilities of effecting some modifications
in the IAR4D/IP membership to the extent that
this will encourage more smallholders to be
engaged through group membership activities,
access to extension and research institutions.
In the case of research distance, we have
postulated that shorter distances to research
demonstration site will result into more
participation and vice versa. We observed a
positive and significant coefficient, which
means that the longer the distance to research
site, the likelihood that more farmers will
participate. This, as we noticed, could be due
to the fact that the technologies being promoted
and demonstrated by the IPs are crucial to the
livelihood of smallholders and will make every
effort to participate in the technology
demonstration. Be that as it may, we see the
issue of distance to the research demonstration
site as a crucial and very important policy
issue. What is important is not the physical
distance, but what we can call the “economic
distance” to the smallholder. Many of the rural
feeder roads are in terrible conditions and this
negatively affects movement of smallholders
to the research demonstration sites. It also
negatively affects access to both input and
output markets. In effect, ensuring that the
rural roads become motorable is what the
policy elements (LGAs) of the IPs should
tackle.
In the case of adoption, factors like
participation, farming experience, membership
of farmer group, distances to both input and
output markets are important determinants of
adoption. These factors influence adoption and
are likely to cause increase in adoption if they
are strengthened. With the exception of
farming experience, the other factors here are
crucial and policy issues that will encourage
smallholders to belong to farmer group and
therefore create motivation to participate in the
IAR4D are important.
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ABSTRACT
Land use and cover changes influence the livelihood and degradation of fragile ecosystems. The extents of these
changes in pattern were investigated in Lake Bunyonyi Catchment which lies in the South Western Highlands of
Uganda. The dynamics and magnitude of land use and cover changes were assessed using Landsat (TM/ETM+)
satellite images and collection of socio-economic data through interviews. The images were processed and
analysed using the mean-shift image segmentation algorithm to cluster and quantify the land use and cover
features. The study noted that in the assessment period 1987-2014, the small-scale farmlands, open water and
grasslands remained quasi constant; while the woodlots followed a quadratic trend, with the lowest acreage
experienced in 2000. The tropical high forests and wetlands cover types experienced significant decline over the
years (P<0.05). Patches of small-scale farmlands, woodlots, and wetland interchangeably lost or gained more land
dependant on climate variability. Even though the tropical high forest lost more than it gained, it only gained and
lost to small scale farmland and woodlots; while grassland mainly lost to small scale farmland and woodlots.
KeyWords: Land degradation, landsat images, land-use/cover dynamics, South-western Uganda

RÉSUMÉ
L’occupation du sol et les changements de couverture influencent la subsistance et la dégradation des écosystèmes
fragiles. La tendance des niveaux de ces changements étaient évaluée dans le basin versant du lac Bunyonyi qui
relie les régions montagneuses du Sud-Ouest d’Ouganda. Les dynamiques et l’ envergure d’utilisaton de la terre et
les changements de couverture étaient évaluées en utilisant les images du satellite Landsat (TM/ETM+) et la
collecte des données socio-économiques à travers des interviews. Les images étaient traitées et analyées en
utilisant l’algorithme de segmentation de passage-moyen-d’image pour grouper et quantifier les occupations du
sol et les caractéristiques de la couverture. L’étude a montré que dans la période d’évaluation de 1987-2014, la
petite étendue de terres cultivables, l’eau libre et les prairies sont demeurées quasi constantes; tandis que les terres
boisées ont suivi une tendance quadratique, avec la plus petite superficie observée en l’an 2000. Les grandes
forêts tropicales et les zones humides ont expérimenté un déclin significatif au cours des années (P<0.05). Les
petites parcelles de terres agricoles, les terres boisées, et les zones humides indistinctement ont perdu et gagné

44

C.L. KIZZA et al.

plus de terres dépendamment de la variabilité climatique. Bien que la grande forêt tropicale aie perdu plus qu’elle
en a gagnée; elle a seulement perdu de très petites étendues de terres agricoles et boisées; alors que les prairies ont
principalement perdu de très petites étendues de terres agricoles et boisées.
Mots Clés: Dégradation du sol, images de Landsat, occupation du sol/dynamique de la couverture, Sud-Ouest
d’Ouganda

INTRODUCTION
Sustainable land use management of the
farming systems of Lake Bunyonyi catchment
in Kigezi highlands of Southwestern Uganda
hinges on improved understanding of land use/
cover change patterns influencing degradation
of fragile ecosystems. Lake Bunyonyi
catchment is an important ecosystem,
supporting agriculture and provisioning of
other ecosystem services to the livelihoods in
the region (Kabale and Kisoro district).
However, with increased population density
and growth rates (UBOS, 2012), poor land
management and the type of terrain (Magunda
and Majaliwa, 2002), there is increasing
evidence of land use/cover changes reported
due to transformation of natural vegetation into
farmlands, grazing lands, human settlement
and urban centres (Bolwig, 2002, Maitima et
al., 2009, Barasa et al., 2010, Majaliwa et al.,
2015, Bizoza, 2015). These changes are cause
of declining biodiversity (Darkoh, 2003),
change in ecosystem services, catchment
hydrology, local climate variation, food
insecurity, and change in pollution loading into
surface waters (Azanga, 2013).
Up-to Uganda’s independence, the
catchment was covered with well-managed
terraces, but are now destroyed and very few
households are adopting best soil and water
conservation practices (Pander et al., 2002).
Besides, the terrain within the catchment
which is generally mountainous, with steep
slopes and deep valleys (Were, 1997), has
contributed immensely to land use/cover
changes. In addition, the current demographic
pressure has inevitably led to rampant land
fragmentation and increased encroachment on
the otherwise marginal land for food
production (Carswell, 1997).

Poor land management in this area is also
steadily influencing land use/cover changes.
For example, after soils have eroded, the
resultant bare soils are preferred for Eucalyptus
plantations, thus threatening occurrence of
famine in an area hitherto known as one of
the major food baskets in Uganda (Baraire,
2013). However, the limited knowledge on the
extent and trajectory of land use and cover
changes in Lake Bunyonyi catchment is
impacting on arable land leading to its gradual
reduction consequently posing a serious risk
of food insecurity not only in Lake Bunyonyi
Catchment but the country as a whole. The
land use changes in Kabale have been reported
to have led to the alteration of climatic and
weather patterns (Barakagira and Kateyo,
2008). The objective of this study was to
determine land use/cover changes and also
establishes the land use/cover dynamics in
Lake Bunyonyi Catchment in South-Western
Highlands of Uganda to inform proper land use
management.
MATERIALS AND METHODS
The study area. The study was carried out
in Lake Bunyonyi catchment in Uganda (Fig.
1), located at 1° 20’ 42" South and 29° 51’ 1"
East. It is a highland area characterised by
several hills, with steep slopes and deep valleys
covering an area of approximately 334 km2.
The altitude ranges between 1700-2200 m
above sea level. The mean annual minimum
and maximum temperatures are 12.8 and
21.4oC, respectively; with a mean of 16.1 oC;
and mean annual rainfall is 884 mm (Kristan
et al. 2008). The soils are mainly ferralitic,
volcanic and histic (Chemining’wa et al.,
2005) underlain by the oldest pre-cambium age
variety of metamorphic largely granitoid
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Figure 1. Map of the study area, Lake Bunyonyi catchment.
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rocks, acid gneisses, schists and foliated
granites.
Agriculture is the leading economic activity
and the major crops grown include sweet
potatoes, beans, sorghum, Irish potatoes, field
peas, maize, wheat and vegetables (Osiru,
2006).
Land use/cover characterisation. The study
acquired and utilised a series of multi-temporal
(cloud cover 10%) Landsat images (30 m
resolution) downloaded from the Glovis
website (http://glovis.usgs.gov/) for periods
1987, 1999, 2005 and 2014 to characterise
land use/cover changes within L. Bunyonyi
catchment. Several studies have demonstrated
the usefulness of Landsat images in the
characterising landscape, land use and cover
types (Alberti et al., 2004; Yuan et al., 2005).
The downloaded images were taken in the
month of January, which is normally a dry
month as observed from the precipitation
records for the last 30 years in the catchment
(The World Bank Group, 2017). This month
was good for the spectral distinction of
features in all images. The images used in this
study were selected because of their
availability, coverage and low cloud coverage
to facilitate information extraction, given the
local climatic conditions within the catchment.
The images were atmospherically corrected
by using Dark Object Subtraction procedures
to minimise atmospheric errors that would limit
information extraction. They were then filtered
to remove noise following the Majority Filtering
Method (3x3) of image enhancement
(Guerschman et al., 2003).
The heterogeneity of features within the
catchment was distinctively separated by
segmentation (Fig. 2). The pre-processed
images were analysed using an image
segmentation algorithm. A mean shift image
segmentation algorithm was carried out
following Zhong and Zhao (2005) and
Friedman et al. (2003) procedures for feature
extraction from remotely sensed data. A mean
shift algorithm is useful for damping tonality
differences in local features within the images.

The catchment land use/cover types are
described based on field observations (Table
3). Field observations were used as a basis
for developing the image classification scheme,
through categorisation of land use and cover
classes. The scheme was customised because
of spectral reflectance of land use types and
their distribution within the catchment.
The National Forestry Authority Biomass
Study results of 2003 for land use/cover types
that occurred in Lake Bunyonyi catchment and
ground-truthed data, were considered in order
to improve the image classification accuracy.
A total of 120 ground-truthed points, covering
the broad land-use/cover classes, were
collected using a Garmin Global Positioning
System (3 m accuracy) from the abovespecified land use/cover types in Table 2. The
re-classified images were validated for
accuracy assessment using both field
observational data and Google Earth images.
In addition, key informants including 4
Local Council (LC) 3 leaders, 3 Sub-county
and 6 Parish chiefs and 3 LC 3 production
officials and at least two senior citizens (aged
> 50 years) having stayed in the area for at
least 30 years from the sub-counties within
the catchment were interviewed for the
reconstruction of the past land-use/cover. The
National Land use/Cover Maps of 1986 and
2008 for Uganda, developed by the National
Forestry Authority, were also used in the
reconstruction process. Overall, image
classification accuracy was computed using
an automated error matrix algorithm in Idrisi
Selva software. However, image accuracy that
was achieved varied with the classified images
(Table 3).
Land use/cover change pattern. The
transition of land use/cover was obtained
through cross tabulation computation of
classified land use/cover images for two
consecutive time series. The pattern in land
use/cover change was obtained using
regression techniques. Land use/cover data
for different periods of time were used for
this purpose.
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Figure 2. Segmented image 2005 for Lake Bunyonyi Catchment in Southwestern Uganda.
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TABLE 1. Landsat satellite image specifications used in land-use/cover classification in the Lake Bunyonyi
catchment
Landsat sensor

Path/Row

Year

Band combinations

Landsat TM
Landsat ETM
Landsat ETM+
Landsat OLI/TIRS

173/61
173/61
173/61
173/61

1987
1999
2005
2014

4,3,2
4,3,2
4,3,2
3,2,1

TABLE 2. Description of land use / cover classes used in the Lake Buntonyi catchment image classification
Land use/cover types Description
Small scale farmlands
Tropical High Forest
Wetlands
Open water
Woodlots
Grassland

Small size land pieces, cropped with both annuals and perennials mainly for subsistence
Natural rainforest with many species of plants and animals
Permanently and seasonally waterlogged areas
Water body free of any vegetation occurring throughout the year
Plantation woodlots especially Eucalyptus and Pines
Area covered mainly by naturally occurring grasses and grass-like vegetation

TABLE 3. Variations in the image accuracy over the years between
1987 and 2014 for Lake Bunyonyi catchment
Year

Overall image classification accuracy (%)

1987
1999
2005
2014

78
81
83
92

RESULTS
Land use/cover change. Table 4 summarises
land use/cover between the years 1987 and
2014, comprising of small scale farmland,
tropical high forest, grassland, open water,
wetland and woodlot. Over these years, the
most dominant land use type was small-scale
farmland followed by woodlots. Open water
was the third most dominant land cover
followed by wetlands while the least dominant
was grassland followed by tropical high forest.
Figure 3 shows how the area under these
different land-use/covers fluctuated over the
last 27 years. However, grassland and open

water remained quasi-constant during this
period (P>0.05). The small scale farms tended
to increase linearly (R2=0.607), but the increase
was not significant (P>0.05). Woodlot
followed a quadratic trend (0.07t2-1.80t+58.2;
R2=0.94), with a minimum around the year
2000. Tropical forest and wetland significantly
decreased over the years (P<0.02). The
tropical forest declined by 0.18 km2 yr-1, while
the wetland declined 0.47 km2 yr-1.
Change dynamics for various periods.
Figure 4 shows the images of how the land
use/covers had changed from 1987 to 2014.
The interpretation of the images is presented

Land use/cover change patterns in highland ecosystems

49

TABLE 4. Percentage land area under each land use/cover 1987, 1999, 2005 and 2014 for Lake Bunyonyi
catchment in southwestern Uganda
Period

1987

1999

2005

2014

km2

%

km2

%

km2

%

km2

%

Small scale farmlands
Tropical High Forest
Grasslands
Open water
Wetlands
Woodlots

189.1
12.4
0.2
52.5
21.4
58.6

56.6
3.7
0.1
15.7
6.4
17.5

215
9.7
0.15
50.8
13.3
45.1

64.4
2.9
0.04
15.2
4.0
13.5

211.2
9.5
0.4
49.8
11.9
51.5

63.2
2.8
0.1
14.9
3.6
15.4

215.7
7.2
0.09
40.6
8.7
61.8

64.6
2.2
0.09
12.2
2.6
18.5

Area (Km2)

Land use/cover types

Years
Figure 3. Trend of land use/cover change during 1987-1999 and 2005-2014 periods. SFL = Small scale farmland,
THF = Tropical High Forest, GL = Grassland, OW = Open water, WL = Wetland, WDL = Woodlots.
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Figure 4. Land use/cover map for years 1987, 1999, and 2014 for Lake Bunyonyi catchment in Uganda.

0.00
40.05
0.61
4.79
0.92
0.13

46.5

Small scale farmlands
Woodlots
Tropical high forest
Open water
Wetlands
Grassland

Total

37.61

7.11

3.36

7.39

0.06

44.78
43.11
0.75
5.61
7.62
0.16
0.00
0.06
0.00
0.00
0.00
0.00
5.63
1.49
0.00
0.27
0.00
0.00
1.84
1.26
0.00
0.00
0.26
0.00
6.86
0.25
0.00
0.00
0.00
0.00

Small scale
farmlands

30.45
0.00
0.14
0.55
6.44
0.032

Grassland
Wetlands
Open water
Tropical
high forest
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Land use/ cover types

Woodlots

Change to land use/cover 1999 (km2)
Change from land use/cover 1987

TABLE 5. Change matrix between 1987 and 1999 for Lake Bunyonyi catchment in Uganda

in the respective tables. Table 5 shows land
use/cover change matrix for 1987 to 1999.
During this period, small-scale farms gained
more land (46.5 km2) against a loss of 44.78
km2. Its gain was from all the land-use/covers
but the bulk was mainly from the woodlot,
and lost mainly to the woodlot, tropical high
forest and wetland. The woodlots experienced
more loss (43.1 km2) than gain (37.6 km2).
The woodlots mainly gained from and lost to
small-scale farmland. A net gain of 7.1 km2
against a loss of 0.7 km2 was realised between
1987 and 1999 in the tropical highland forest
cover. Over 96 and 81% of the gain and loss,
respectively, in tropical highland forests were
from and too small-scale farmland.
Open water had a gain of 3.36 km2, as
opposed to the loss of 5.61 km2. It gained from
three land uses/covers, namely small-scale
farmlands (1.8 km2), woodlots (1.26 km2) and
wetlands (0.26 km2). It lost to the same land
uses/covers at 4.7 km2, 0.55 km2 and 0.27
km2, respectively.
Although there was neither a net gain nor
loss in the size of wetlands, the sharing was
between three land uses, namely small scale
farmlands, woodlots and open waters.
Grasslands only gained from one land use of
woodlots but lost to two land uses of smallscale farmland and woodlots with the former
taking over 81%.
Table 6 shows land use/cover change
matrix for the period between 1999 and 2005.
It indicates that small-scale farmland gained
variably from all the land use/covers. It gained
26.02 km2 from woodlots (71.7%), 5.75 km2
(15.9%) from wetlands, 3.25 km2 (9%) from
open water, 1.23 km2 (3.4%) from tropical high
forest and 0.0245 km 2 (0.1%) from
grasslands. The loss was mainly to woodlots
31.92 km 2 (78.7%), wetlands 4.35 km 2
(10.7%), open waters 3.12 km 2 (7.7%),
tropical high forest 0.97 km 2 (2.4%) and
grassland 0.18 km 2 (0.04%). Whereas the
woodlots gained from all the land use/covers,
they lost to four, but did not lose to open water.
The gain and loss was majorly from and to

Total
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36.27
Total

33.80

1.4

3.43

5.26

0.27

40.54
27.17
1.6
4.25
6.82
0.03
0.18
0.09
0.00
0.00
0.00
0.00
4.35
0.65
0.00
0.26
0.00
0.00
3.12
0.00
0.00
0.00
0.31
0.00
0.97
0.43
0.00
0.00
0.00
0.00
0.00
26.02
1.23
3.25
5.75
0.024
Small scale farmlands
Woodlots
Tropical high forest
Open water
Wetlands
Grassland

31.92
0.00
0.37
0.74
0.76
0.006

Wetlands
Open water
Tropical
high forest
Small scale
farmlands
Land use/ cover types

Woodlots

Change to land use/cover 2005 (km2)
Change from land use/cover 1999

TABLE 6. Land use/cover change matrix between 1999 and 2005 for Lake Bunyonyi catchment in Uganda

Grassland

Total
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small scale farmlands 26.1 and 31.9,
representing 94.4% and 95.77%, respectively.
The tropical high forest only gained and
lost from and to two land uses of small-scale
farming and woodlots. The gain was 69.3 and
30.7% for small scale farming and woodlots
respectively; while the losses were 76.88% and
23.1%, respectively. The open water gained
only from small-scale farming (90.1%) and
wetland (9.1%); while it lost to three land use/
covers small-scale farming (76.47%),
woodlots (17.4%) and wetlands (6.1%).
Wetlands gained and lost to the same land uses/
covers of small-scale farmland (82.7 and
84.3%), woodlots (12.3 and 11.1%) and open
water (4.9 and 45.5%). Grasslands only gained
from one land use/cover of small-scale
farmland; while it lost to two land use/covers
of small scale farming (0.024 km 2) and
woodlots (0.006 km2).
The land use/cover change dynamics
between 2005 and 2014 is presented in Table
7. There was a net gain of 4.2 km2 under small
scale farms during this period. The largest gain
was from woodlots, followed by wetlands and
tropical high forest. However, it lost to woodlot
followed by open water and negligible area to
wetland and tropical high forest. It did not lose
to the grassland. Over 95% of the loss and
gain in woodlot was from and to small-scale
farmland. Whereas it gained from all the land
use/covers, it did not gain from two, namely
wetland and grassland. The loss in the tropical
high forest was significantly higher than the
gain. The little gain was from only two land
uses of small-scale farmland and woodlot. It
again lost to the same land uses but
predominantly small-scale farmland.
Unlike tropical highland forest, the open
water gained more than it lost. Whereas it
gained from two land uses (small-scale
farmland and woodlots), it lost to three (smallscale farmland, woodlots and though little to
wetlands). Wetland almost never gained
compared to the loss. The only small gain was
from farmland (0.08 km2) and from open water
(0.03 km2). The major wetland loss (94.8%)
went to small-scale farmland and small

0.00
30.16
7.53
0.36
11.05
0.14

49.24

Small scale farmlands
Woodlots
Tropical high forest
Open water
Wetlands
Grassland

Total

39.03

0.53

5.37

0.11

0

41.97
31.52
7.81
1.02
11.65
0.31
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.03
0.00
0.00
3.83
1.21
0.00
0.00
0.33
0.00
0.38
0.15
0.00
0.00
0.00
0.00

Small scale
farmlands

37.68
0.00
0.28
0.63
0.27
0.17

Wetlands
Open water
Tropical
high forest
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portions of 2.3 and 2.8% were lost to woodlots
and open water, respectively. Whereas
grassland never gained from any other land
use/cover, it suffered a loss to small-scale
farmland (45% of the loss) and woodlots 55%
of the loss).

Land use/ cover types

Woodlots

Change to land use/cover 2014 (km2)
Change from land use/cover 2005

TABLE 7. Change matrix between 2005 and 2014 for Lake Bunyonyi catchment in Uganda

Grassland

Total
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DISCUSSION
Between the years 1987 and 2014 Lake
Bunyonyi catchment had six major land use/
cover including small-scale farmland, tropical
high forest, grassland, open water, wetland and
woodlot (Table 4). This observation is in line
with the National Biomass Study (1996) and
Majaliwa et al. (2015), and slightly different
from observations from Bolwig (2002) who
did not report open water, but instead had some
bushland and large scale farming between 1954
and 1990s. The trend on small-scale farmland
does not reflect what was observed by other
authors in the region and other parts of Uganda
(Majaliwa et al., 2010; Egeru and Majaliwa,
2009, Twongyirwe et al., 2011; Bagalwa et
al., 2012).
Grassland and open water remained quasiuniform from 1987 to 2014 (Fig. 3) mainly
because of the relatively small patches
available, scarcity of cultivated land due to the
increasing demographic pressure; while open
water remained quasi-constant because most
of the water under Lake Bunyonyi is known
to be too deep (Briggs and Roberts, 2013);
that scares away farmers from draining it.
The decline in the tropical high forest is
attributed to increased human population in
search for arable land (Bolwig, 2002;
Carswell, 2002; Oslen and Berry, 2003). This
resulted in widespread land fragmentation
(Were, 1997; Nkonya 2004). However, due to
limited nutrient inputs, part of converted
farmlands from the forest were degraded and
revertedly into woodlots. Similarly, the
reduction in the wetland was due to drainage
by farmers for crop cultivation and providing
grassland for livestock (Sabiiti and Mutabazi,
2000). The woodlot did not follow a linear
trend, having dropped to lowest levels in 2000,
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before it started to gradually increase. The drop
in woodlot was caused by opening for smallscale farmland, timber and pole harvesting.
The relative increment in woodlots since 2000
is attributed to farmers’ utilisation of the highly
degraded soils on the hill slopes (Mugisha and
Alobo, 2012) that cannot support crops
(Gerritis, 1999) for eucalyptus plantation.
Land use/cover in the Lake Bunyonyi
fluctuated between 1987 and 2014 (Tables 5,
6 and 7). Patches of small scale farmlands,
woodlots and wetland changed from one use/
cover to another from one period to another.
Small scale farmland gained from all the land
use/covers, but lost to all the land use/cover
apart from grassland. Small-scale farmland
mainly exchanged its acreage with the
woodlots (Tables 5, 6 and 7). Part of the
woodlots going to the small-scale farmland,
was influenced partially by demographic
pressure (Carswell, 2002). It could also have
been influenced by the high land fragmentation
(Were, 1997; Puhala, 2009). In addition, land
degradation due to nutrient depletion (Bolwig
2002; Bekunda and Manzi 2003; Nkonya et
al., 2005) and soil erosion (Muyinza and
Naguula, 2007) equally contributed.
The land gain and lose to small-scale
farmland by the woodlots and gaining from
the tropical high forest, is explained by the
transition from the tropical high forest, to
woodlot then to small-scale farmland as the
gradual steps in natural forest encroachment.
But the main driver of all these conversions as
reported by Luoga et al. (2005) is a
combination of socio-economic factors, levels
of agricultural productivity and historical
factors. The areas that had converted to smallscale farming from the tropical high forest
ended up into woodlots as a result of
exhaustion of the already low inherent soil
fertility soils (Butler, 2012). However, the
limited gain by the tropical highland forest
mainly from small-scale farming was as a result
of the re-gazetting exercise (Obua and Agea,
2010) that redefined the forest boundary.
Woodlots mainly on the hill slopes
converted to woodlots (Tables 5, 6 and 7)

because such soils could hardly support the
traditional crops anymore (Bamwerinde,
1996), as they were too shallow with very low
nutrient content (Muzira et al., 2014) and, thus
the farmers resorted to growing Eucalyptus
as a more suitable alternative land use
(Majaliwa et al., 2015). The degradation of
the hill slopes was as a result of poor
management of the terraces (Kakuru and
Peden, 1991). The conversion of wetlands to
small-scale farmland was also reported by
Carswell (2002) and has been a common
practice mainly for growing vegetables
(Barakagira and Kateyo, 2008) because
wetland soils are relatively more fertile soils
(Denny 1993; Bolwig, 2002) and as a source
of water especially during the dry season.
Open water reduction was as a result of
the siltation caused by soil erosion from the
hill slopes. The siltation has been accelerated
by the rampant degradation and reduction of
the wetlands that used to protect the lake
(Maclean et al., 2003). It was also partially
caused by draining by farmers (Mafabi, 2000)
in their search for arable land to increase
agriculture. The small land size for grassland
mainly in the lowlands was due to the high
level of land fragmentation and competition
with cropland. The further reduction in the
size of grassland land was due to the duo
purpose of fallowing and grazing (Carswell
2002) which later made these patches
relatively more fertile and irreversibly became
small-scale farmland.
CONCLUSION
The major land-use/covers in Lake Bunyonyi
are small-scale agriculture, woodlot, tropical
forest, grassland, wetland and open water.
Small scale farmland, grassland and open
water have not significantly changed from
1987 to 2014 period. The tropical high forest
has declined gradually with time while woodlot
has changed quadratically with time.
Patches of small scale farmlands,
woodlots, and wetland changed to use/cover
form one period to another. Although the
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tropical high forest lost more than it gained, it
only gained and lost to small-scale farmland
and woodlots; while grassland mainly lost to
small-scale farmland and woodlots. In order
to reduce on land use/cover change, the
terraces that used to control land degradation
should be rehabilitated and stabilised; while
other soil and water conservation practices like
trenches and grass bands, should be included
within the terrace.
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ABSTRACT
Access to productive assets is a major issue in the gender empowerment discourse. Asset accumulation is a precondition for economic empowerment, and sustainable accumulation of assets is key to upward mobility beyond
survival, and towards economic empowerment. The objective of this study was to examine the role that
participation in the Integrated Agricultural Research for Development (IAR4D)’s Innovation Platform “IP” –
(social capital) play in empowering rural women to acquire productive assets using the case of the sub-Saharan
Africa Challenge Programme (SSA-CP). We utilised panel data from baseline and midline data obtained from the
Kano-Katsina-Maradi Pilot Learning Site (KKM PLS) of the SSA CP in West Africa. The data were obtained
from twelve IPs of the three Task Forces (TFs) that made up the KKM PLS of the SSA CP. Altogether, the
analysis involved 600 households in the PLS. Both descriptive analysis and the probit regression models
showed that women who were inferior to men in productive asset ownership at the inception of the project
improved with participation in the innovations of the project, in terms of human asset, input resource, durable
business asset and household good.The value of women’s asset index was 21.78 compared to that of men at 18.33
at the end of the project. Probit regression results suggest that membership to IP, female education level, age of
female spouse and household size are determinants of asset ownership by women in the study area. The results
confirm that social capital in the form of membership of IP enhances accumulation of productive assets for
women.
Key Words: Asset ownership, gender empowerment, innovation platform

RÉSUMÉ
L’accès aux ressources de production est un problème majeur dans les discours sur l’autonomisation des femmes.
L’accumulation des biens est un pré-requis pour l’autonomisation économique, et l’accumulation durable des
biens est éssentielle pour une mobilité sociale au delà de la subsistance, et pour une automisation économique.
L’objectif de cette étude était d’examiner le rôle que la participation à la Plate-forme d’Innovation “IP” en
Recherché Agricole Intégrée pour le Développpement (IAR4D)- (Capital social) joue dans l’automisation des
femmes en milieu rural pour acquérir des biens de production en se basant sur le cas du programme des défis de
l’Afrique Sub-Saharienne (SSA-CP). Nous avons utilisé les données de base et les données de la ligne médiane
venues du site Pilot d’apprentissage de Kano-Katsina-Maradi (KKMPLS) de SSA en Afrique de l’Ouest. Les
données étaient obtenues des douze IPs des trois groupes de travail (TFs) qui formaient les KKMPLS de SSA CP.
Ensemble, l’analyse implique 600 ménages dans les PLS. L’analyse descriptive et les modèles de régression de
Probit à la fois ont montré que les femmes qui étaient inférieures aux hommes dans l’accès aux ressources de
production au début du projet se sont vues améliorées avec la participation aux innovations du projet, en termes
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des ressources humaines, intrants, actif commercial durable et bien familial. La value de l’indice d’accès aux biens
des femmes était 21,78 comparée à celle des hommes qui était de 18,33 vers la fin du projet. Les résultats de la
régression de Probit suggèrent que l’appartenance à l’IP, le niveau d’éducation de la femme, l’âge de la femme et
la taille du ménage sont les déterminants d’accès aux propriétés par les femmes dans le mileu d’étude. Les
résultats confirment que le capital social en forme d’appartenance aux IP augmente l’accumulation des propriétés
productives des femmes.
Mots Clés: Accès à la propriété, l’autonomisation de la femme, plate-forme d’innovation

INTRODUCTION
Access to productive assets is a major issue
in the gender empowerment discourse.Asset
accumulation is a pre-condition for economic
empowerment, and sustainable accumulation
of assets is key to upward mobility beyond
survival, and towards economic empowerment
(ZoRandriamaro, 2008).Women’s economic
empowerment, that is, their capacity to bring
about economic change for themselves, is
increasingly viewed as the most important
contributing factor to achieving equality
between women and men (Ogato et al., 2009).
Economic empowerment can happen only
when women are able to accumulate and
sustain assets in relation to income,
consumption and production (Njuki and
Sanginga 2013).
Friedemann-Sanchez (2006) showed that
women in the cut the flower industry of
Columbia utilised the wage income received
from their employment and gained self-worth
to put in motion the social, physical, financial,
and human assets they hold to easily access
high-paying positions, accumulate wealth, and
buy property. These assets empowered women
in conceiving, assessing, and exercising
intrahousehold bargaining strategies in
challenging patriarchal household culture, as
well as escaping from domestic violence.
Hence, economic empowerment involves
movements and transitions out of poverty, with
asset building thresholds in terms of physical,
human, social, financial and ecological capital.
Growing evidence shows that the distribution
of individuals’ ownership and control of assets
within a household can present important
implications on women’s empowerment

(Randriamaro, 2009). In Ghana, women’s asset
ownership increases the budget share spent
on food and education (Doss, 2006).
According to Beegle et al. (2001), in
Indonesia, wife’s perception of her share of
assets owned by her and her husband is
associated with obtaining prenatal care.
Hashemi et al. (1996) have found that
intervention programmes in Bangladesh have
had significant effects on a variety of measures
of women’s empowerment, including mobility,
economic security, control over income and
assets, political and legal awareness, and
participation in public protests and political
campaigning.
The International Centre for Research on
Women (ICRW, 2010) noted that when women
farmers access resources, their productivity
increases, and this enhances the food security
status of their families. When women own
property and earn money from it, they may
have more bargaining power at home. This in
turn can help reduce their vulnerability to
domestic violence and other unhealthy
relations (Jetti, 2006). Access to time-saving
technologies enhances the economic benefits
accruing to women such as increasing their
productivity as well as the opportunity to
engage in off-farm income generating
enterprises (Grassi et al., 2015).
Working with groups is a major
mechanism through which development
programs can enable women to increase their
control of assets, improve their productivity,
and enhance their status and well-being. In fact,
the networks and collective action that groups
generate are recognised as assets in themselves.
(Kumar and Quisumbing, 2010). According
to the Gender, Agriculture and Assets Project
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(GAAP, 2013) of the International Food Policy
Research Institute (IFPRI), “social capital” is
an intangible asset that can be converted into
marketable connections and skills.
Friedemann-Sanchez (2006) demonstrated
how social capital in terms of kin and labourrelated network facilitates the acquisition of
productive assets among women in Colombia.
Studies usually measure social capital, by the
number of local associations a household is a
member to and that it is an important factor in
empowerment (Nega et al., 2009). However,
social capital goes along with significant
gender differences inpatterns of social
organisation. It also takes a centre stage in
empowerment efforts because it has the
greatest bearing upon power relations in a
society and, thus on the prospect of
empowerment (Nega et al., 2010).
Conceptual traditions agree that social
capital is not a single entity, but is rather multidimensional in nature, most frequently defined
in terms of the groups, networks, norms and
trust that people have available to them for
productive purposes. Literature has yielded
two basic concepts. The first refers to the
resources (such as information, ideas, support)
that individuals are able to procure by virtue
of their relationships with other people. These
resources (“capital”) are “social” in that they
are only accessible in and through these
relationships. They are unlike physical (tools,
technology) or human (education, skills)
capital which are essentially the property of
individuals (Burt, 2000).
The second and more common approach
to social capital refers to the nature and extent
of one’s involvement in various informal
networks and formal civic organisations.
Social capital inthis sense is used as a
conceptual term to characterise the many and
varied ways in which a given community’s
members interact (Grootaert et al., 2004).
The objective of this paper therefore is
toexamine the role that participation in the
IAR4D’s Innovation Platform “IP” – (social
capital) has played in empowering the women
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to acquire productive assets that guarantees
their households food security.
METHODOLOGY
The Sub-Saharan Africa Challenge
Programme (SSA–CP). The SSA-CP was
initiated in 2004 following extensive
consultations with numerous agricultural
stakeholders. The stakeholders counsulted
included researchers, extension and
development agents, policy makers, farmers
and the private sector to diagnose the reasons
behind the underperformance of agricultural
research in Africa (FARA, 2006).The
consultations proposed an alternative approach
that aims to appropriately embed agricultural
research within a larger system of innovation;
whereby knowledge from numerous sources
(comprising all various actors and
stakeholders) is integrated and effectively put
into use. This approach to agricultural research
is termed Integrated Agricultural Research for
Development (IAR4D) and has been adopted
by the SSA–CP.
The SSA-CP’s research wasorganised
around four projects: One Meta-Analysis
project and three Pilot learning site (PLS)
projects in three different regions of subSaharan Africa (i.e., Lake Kivu (LK) in Eastern
and Southern Africa, Kano–Katsina–Maradi
(KKM) in West Africa, and Zimbabwe–
Malawi–Mozambique (ZMM) in Southern
Africa). Each Pilot Learning Sites (PLS) project
comprised of three sub-projects.
The present study focused on the KKM.
The three sub-projects that constituted the
KKM project were distinguished by the agroecological zones (AEZs) where their research
was based and focused. The relevant AEZs
were the Sahel, the Sudan Savanna, and the
Northern Guinea Savanna. Each of the three
sub-projects aimed at evaluating the
effectiveness of the IAR4D concept in its
respective AEZ, by establishing Innovation
Platforms (IPs) and conducting action
research aimed at intensifying crop and
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livestock systems, improving access to
markets, and promoting sustainable
management of the natural resource base.Each
of the three sub-projects had the same type of
outputs, but activities differed based on the
entry points and the specific context of each
AEZ. The specificity of each sub-project came
from the actual content of the field research
work planned based on the identified entry
points.
Data collection. The data were obtained
through a household survey conducted during
2008 and 2011. The baseline data were
collected between March and September 2008;
while the midline data were between February
and May 2011. The main instruments for data
collection were structured questionnaires,
administered to household heads by trained
enumerators. Altogether, eight local
government areas (LGAs) were covered for
the purpose of data collection in each Taskforce
(TF). Taskforce is an agglomeration of IPs,
with each IP covering five villages within a
local government.
This study, in line with the SSA–CP
research method, employed multistage
stratified random sampling within the selected
local government areas (IAR4D and
counterfactual) to select the villages where
IAR4D were introduced. Study village
communities where conventional approaches
were in operation, and study villages where
no agricultural interventions were carried out
over the last 2–5 years, were taken as
counterfactuals as opposed to the treatment
villages. Selection of households in each of
these villages was genderised in the sense that
at least 30 percent of the households were
female headed.
For each IP and its counterfactuals,
innovation development, knowledge increase,
and information sharing among IP members
were monitored and assessed. This was
achieved by documenting the number of
meetings, as well as the information
disseminated to members through these
meetings. Furthermore, for each IP,

information sharing and technology uptake
within the communities were assessed using
a stratified random sample of 10 farmers per
village out of which three were female. The
total sample size was, therefore 600
households per TF, giving a total of 1800
households in all.
Data analysis. The data collected were
analysed using both descriptive and inferential
statistical and econometric tools. The
quantitative data were analysed with
descriptive statistics including proportions,
comparison of means as well as graphs. The
asset indices for different assets were
developed following the method of the Bill and
Melinda Gates Foundation (2010), for the
evaluation of their agriculture programmes.
The asset index was calculated for all movable
assets, including livestock (Eq. 1). Each of
the asset was assigned a weight(ù) and then
adjusted for age. The weight was calculated
based on the value of the asset compared
across the taskforce boundaries. Conscious
efforts were made to document ownership of
the various assets within the households by
gender.
This ensures that assets that are of the same
value are accorded the same weight, despite
country or location differences in prices.
Household Domestic Asset Index (HDAI) =
……..….. Equation 1
Where: i=1,2,…N; g=1,2…..G,

is weight

of the ith item of asset g; N = number of asset
g owned by household; a= age adjustment to
weight; G=number of assets owned by
household.
As stated earlier, “social capital” was
conceptualiased as membership of an IP which
confers on the recipient some advantages.
These are in terms of networking, easier
access to productive inputs, assured markets
among others. All of these are expected to
enhance the productivity and income of the IP
members and, thereby ultimately enable
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(empower) them to build more asset base than
non-members. The various advantages enjoyed
through membership were categorised by
gender and descriptively discussed in the
results.
Probit analysis. Binary probit regression
analysis was used to estimate the probability
that either the women in the household owned
asset or not. In this case, the dependent variable
took the form of a binary variable:
1= women in the household owned asset; and
0=women in the household did not own asset.
The probit model took the form:

Where:
denotes the probability of women
owning or not owning an asset (1 or 0);
X is a vector of regressors on the spouse’s
and household characteristics;
is the cumulative distribution function
(CDF) of the standard normal distribution; and
is a parameter typically estimated by
maximum likelihood.
RESULTS AND DISCUSSION
Table 1 shows the level of ownership of assets
by gender in the KKM of West Africa after the
project. In terms of the quantum of assets,
the results show that women acquired more
than men in five of the items viz: human assets,
motorcycle, sprayer, sewing machine and
chairs. In terms of human assets, both male
and female employed at least five people in
their enterprise; however, the size of human
assets available to women (5.37) were more
than that available to men (5.05). As for
transport assets, women had more
motorcycles (1.77) than men (1.64) (Table 1),
signifying the possible preference of women
for motorcycles as an asset.
Other assets which women had more than
men were sprayers, sewing machines and
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chairs. A priori, sprayer is an asset that is
usually jointly owned (Quisumbing et al.,
2015) or exclusively owned by the male (Lay
2012, UN-women UNDP-UNEP PEI and
World Bank, 2015). This shift in paradigm
could be attributed to the capability built from
learning and knowledge sharing from research
entry point such as the promotion of
appropriate integrated pest management (IPM)
which is one of the key element of KKM
taskforce. This has led to the “gendering” of
tasks such that spraying is considered as a
less arduous task which women may carry
out. Larrea and Maldonado (2005), Oxfam
(2007), Julia and White (2010) observed this
gendering of tasks in cut flower industry in
Latin America, on Malaysia plantation and in
Kalimantan, Borneo.
Sewing machines are naturally believed to
be women’s in most developing countries
(Guillen, 2013). For example, Guillen (2013)
regards sewing machine as productive/
business assets generating future incomes for
owners (Antonopoulos and Floro, 2005).
The women acquired more household
durable asset, such as chairs, than the men.
Household’s durable assets such as chair
reflect wealth and potential for long term
consumption and spending (Blattman, 2013).
Geetha (2016), while working in Karnataka,
India found that sericulture women acquired
household durable assets such as chairs after
participating in self-help group.
In terms of overall asset index, the value
of women’s asset index (21.78) was also more
than that of men (18.33) (Table 1), suggesting
that women involved in this project did not
perform poorly in terms of overall asset index.
The changes in social asset ownership by
gender in the KKM SSA-CP area are presented
in Table 2. Evidently, women asset ownership
increased more than for men in five items viz:
human assets, ox plough, draft donkey, chairs
and overall asset index. These results reveal a
greater impact of the component of the
promotion of labour saving devices e.g.
traction on the asset accumulation of the
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TABLE 1. Amount and percentage asset ownership by gender in the KKM PLS in West Africa
Asset

Male n = 1385

Female n = 411

5.05 (95.63)
1.85 (44.44)
1.48(10.15)
1.64(46.91)

5.37(96.24)
1.15(54.74)
1.17(14.11)
1.77(55.23)

Farm equipment (asset)

Male n=1385

Female n=411

Hoes, cutlasses
Ox plough
Wheel barrow
Water pump
Sprayer
34Tractor
Draft donkey
Draft cattle
Farm equipment

21.88(98.09)
1.83(30.15)
1.65(24.83)
1.64(10.23)
1.38(19.03)
1.15(1.36)
1.94(4.02)
2.19(29.19)
4.49(29.54)

10.29(91.48)
0.64(21.16)
1.40(37.71)
1.57(16.79)
1.51(28.47)
1.10(2.86)
1.72(2.91)
2.10(28.47)
4.18(25.55)

Household asset holding

Male n=1385

Female n=411

Paraffin stove
Sewing machine
Mobile phone
Radio
Television
Chair
Asset index

2.04(27.79)
1.15(40.44)
2.63(56.71)
3.77(85.61)
2.26(22.79)
4.81(46.76)
18.33 (98.34)

1.94(33.58)
1.88(26.28)
1.83(39.17)
2.93(81.02)
1.54(31.38)
6.43(49.14)
21.78(78.65)

Human assets
Bicycle
Car
Motorcycle

*Figures in brackets are the percentage frequencies

women compared to the men. Promotion of
appropriate labour saving devices was one of
the research entry point of the KKM innovation
platform. Use of traction animals and
equipment reduces the drudgery associated
with farming activities for the women (Bwalya
and Akombelwa, 1999). Increase in human
asset may imply the employment of additional
labour for farming activities. The acquisition
of draft cattle and the employment of more
labour may be due to the intensification of croplivestock production. In another context, for
example Ethiopia (Amare, 2002), female
owners of ox-plough stated the need to employ
males to operate the ploughs. Incidentally, the
sixth asset which was also statistically
significant was ownership of a car which is

preferred by men, suggesting that men have
resources to procure more expensive assets.
Results for social capital, as a factor in the
ownership of assets due to membership of an
IP, are presented in Table 3. In all, the
membership of the IP enabled the participant
to own more units of the twelve items of
assets than non-members. Critical items
included human assets, which suggests that
membership enabled them to engage more able
hands on their enterprises. This could be
because of the capacity building facilitation that
is available in the IP, where members are
empowered in terms of easier access to
productive inputs, as well as innovative ideas
that pushes their productive frontier upwards.
This finding confirms the assertion of Njuki
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TABLE 2. Percentage change in asset ownership by gender among members of KKM PLS in West Africa
Asset
Human assets
Bicycle
Car
Motorcycle
Farm equipment (asset)
Hoes, cutlasses
Ox plough
Wheel barrow
Water pump
Sprayer
Tractor
Draft donkey
Draft cattle
Farm equipment
Household asset holding
Parafin stove
Sewing machine
Mobile phone
Radio
Television
Chair
Asset index

Malen=1385

Femalen=411

Student’s T-value

38.74
2.8
138.71
19.71

39.84
6.3
23.16
37.21

1.54*
1.03
-1.94**
0.92

Malen=1385

Femalen=411

134.62
13.66
29.92
1.64
1.38
1.15
76.92
3.19
4.49

35.27
32.83
8.53
1.57
1.51
1.10
65.32
48.09
4.18

1.35
2.13**
0.97
-0.41
1.02
-0.16
1.14
2.07**
-0.76

Malen=1385

Femalen=411

Student’s T-value

2.04
29.45
68.59
42.11
54.79
4.81
18.33

1.94
37.88
57.92
11.41
67.09
6.43
21.78

-0.53
1.31
1.28
1.31
1.14
3.53***
3.39***

Student’s T-value

*, **, *** means significance at 10, 5 and 1%, respectively

and Sanginga (2013) that “women’s
membership in groups facilitates access to
assets that they would otherwise not be able
to access or own as individuals”.
Other items were the transport assets such
as a car, motorcycle and bicycle (Table 3).
This suggests the vital importance of these
assets in facilitating the movement of inputs
from agro-dealers and outputs to the markets
and ultimately boosting the income of the
members. This significance of wheel barrows
as an asset was also justified along this
premise. While the significance of hoes,
cutlasses and axes was suggestive of the fact
that membership confers easier access to these
vital assets and also that most of the
respondents were smallholder farmers still
using these assets.

One of the advantages of “social capital”
is the facilitation of information among
members. This is evident from the result that
ownership of mobile phones, radio and
television is statistically significant (Table 3).
This confirms that members took sharing of
information seriously. This is in conformity
with the findings of Amarante and Vigorito
(2009), who illustrated how the build-up of
social capital improves access to resources
such as credit, information and knowledge
about new technology options and
practices.Social networks and social
relationships facilitate technology dissemination
by expanding the choices available to each
household member and influencing the
distribution of benefits from the technology.
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TABLE 3. Percentage change in asset ownership by membership
Asset
Human Assets
Bicycle
Car
Motorcycle
Farm equipment (asset)
Hoes, cutlasses
Ox Plough
Wheel barrow
Water pump
Sprayer
Tractor
Draft donkey
Draft cattle
Farm equipment
Household asset holding
Parafin stove
Sewing machine
Mobile phone
Radio
Television
Chair
Asset index

Membersn=440

Non-membersn=1040

16.06
16.86
90.54
17.45
Membersn=440

8.27
6.28
31.18
10.56
Non-membersn=1040

150.65
25.46
16.99
11.64
12.38
14.15
412.82
28.24
4.30
Membersn=440

63.16
7.15
8.39
11.66
13.51
14.10
236.54
15.34
4.25
Non-membersn=1040

25.04
35.38
78.74
47.55
51.12
51.49
5.75

21.94
18.43
20.28
39.52
30.53
50.95
4.13

Students’ T-value
3.09***
1.70**
2.76***
2.29***
Student’s T-value
1.61**
0.320
2.40***
0.10
0.21
0.32
0.40
0.26
0.23
Student’s T-value
0.44
2.43***
2.93***
1.70**
1.83**
1.63*
3.69***

*, **, *** means significance at 10, 5 and 1%, respectively

Factors influencing ownership of
productive assets. Table 4 presents the
factors that influenced ownership of assets
among households (Table 4) and by women
(Table 5) involved in the KKM IPs in West
Africa. The results are generally robust and
consistent with the a-priori expectations. At
the household level (Table 4), membership to
IP was one of the significant factors that
influenced ownership of assets. Further
analysis (Table 5) shows that there was 17.4
percent probability that women who belonged
to an IP will acquire more productive assets.
This is consistent with the a priori expectation,
and means that social capital positively induces
increased acquisition of productive assets for
better livelihood. For example, Njuki and

Mburu (2013) found that membership to group
in Kenya encouraged women to increase their
livestock asset.
The marginal effect of the probit regression
analysis (Table 4) shows that there was a 49
percent probability of households increasing
their assets by belonging to the IP. This result
is consistent with that of Kumar and
Quisumbing (2010) in Bangladesh, who found
that the probability of increasing assets was
higher when a group approach was used than
when an individual approach was used. The
probability of increasing asset ownership was
43.5 percent in the Sudan Savanna taskforce
as opposed to 34.9 percent in the NGS
taskforce. The same was found in Table 5
where the probability of women owning
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TABLE 4. Results of probit regression of factors influencing household’s ownership of assets among members
of KKM PLS in West Africa
Variable

Coefficients

Marginal effect

-0.011(0.003)***
-0.036(0.014)***
-0.031(0.007)***
-0.007(0.003)***
0.000(0.002)
0.126(0.085)*
-0.031(0.008)****
-1.163(0.100)***
-0.906(0.098)***
-0.072(0.095)
2.215(0.218)***
1309
1308
-750.128
302.06***

-0.004(0.001)**
-0.145(0.005)***
-0.012(0.002)***
-0.003(0.001)***
0.000(0.001)
0.491(0.033)*
-0.012(0.003)***
-0.435(0.036)***
-0.349(0.036)***
-0.028(0.037)

Households owns Asset (yes=1; no=0)
Age of spouse
Education of spouse
Household size
Farming experience (years)
Asset index(baseline)
Membership of group (Yes=1)
Food security index
Sudan TF
NGS TF
Gender (male=1; female=0)
Constant
Number of observations
DF
Log likelihood
Chi square (7)

**;*** means significant at 5% and 1% respectively. *Figures in brackets are the standard errors. Source:Data
Analysis 2014

TABLE 5. Results of probit regression of factors influencing women’s ownership of assets among members of
KKM PLS in West Africa
Variable

Coefficients

Marginal effect

Women owns asset (yes=1; no=0)
Age of spouse
Education of spouse
Household size
Farming experience (years)
Asset index (baseline)
Membership of group (Yes=1)
Food security index
SudanTF
NGS TF
Constant
Number of observations
DF
Log likelihood
Chi square(9)

-0.012(0.007)***
-0.084(0.032)***
-0.036(0.016)***
0.008(0.007)
0.002(0.004)
0.473(0.195)***
-0.010(0.022)
-1.335(0.290)***
-1.244(0.274)***
2.557(0.503)***
244
243
-141.721
63.60***

-0.004(0.002)**
-0.030(0.011)***
-0.013(0.005)***
-0.002(0.002)
0.000(0.001)
0.174(0.073)***
-0.004(0.008)
-0.493(0.094)***
-0.435(0.085)***

**;*** means significant at 5% and 1% respectively. *Figures in brackets are the standard errors. Source: Data
Analysis 2014
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productive assets in the Sudan savanna
taskforce (49.3) was higher than that of the
NGs taskforce (43.5).
Age and educational level of spouse,
household size, and location of the household
in terms of the taskforce they belong to also
significantly influenced women’s ownership
of assets (Table 5). In the household (Table
4), in addition to the aforementioned factors,
years of farming experience and food security
index influenced the acquisition of assets.
Generally, however, the marginal effects show
lower probability than the results obtained for
the household, thus suggesting the overarching
influence of household membership on asset
acquisition.
CONCLUSION
Membership in the KKM-PLS of West Africa
encourages increased ownership of productive
asset by women more than men. There is
some level of gender bias to ownership of some
item of assets as expensive assets such as cars
are owned by men; while less expensive and
domestic assets such as chairs are owned by
women. However, asset accumulation is higher
among women than men. Higher probability
of increased ownership of productive assets
by the household compared to that of women
as an individual, suggest the overwhelming
influence of the household on the probability
of owning productive asset by the
respondents. In essence, to get more women
to own productive assets, it would be more
effective to engineer the mobilisation using
household well-being as the point of advocacy.
The study has established the importance of
membership of an IP as a “social capital” and
affirms that the use of the IAR4D template is
quite effective in mobilising members to
acquire productive assets. The study
concludes that social capital do empower
households especially women in the KKM of
the SSA-CP.
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ABSTRACT
The North Kivu Province in the eastern Democratic Republic of Congo has sporadically, and more recently, been
disrupted by ethenic wars. These wars have caused displacement of people and destruction of economic resources
in the Province. Many development initiatives have been arrested and others completely derailed. The SubSaharan Africa Challenge Program moved into the Province in 2008 and established four innovation platforms
(IPs) under Integrated Agricultural Research for Development concepts, in Masisi and Rutshuru districts. The
objective of this study was to identify mechanisms and strategies used by IPs to continue operating in amidst of
wars and limited partner support. It is clear that the IAR4D concepts are functional even in times of conflicts, and
without interventions of partners. The involvement of local authorities in the activities of IPs helped to preserve
the property of the latter. The various mechanisms that were put in place to ensure continuity of IP activities
included regular meetings at the antennae (sub-IP) levels, adoption of perennial crops to fight crop-raiding,
moving seed stocks storage into more secure environments, solidarity among members of the IP and establishment
of a communication system for securing people and property among others. It is observed that the IAR4D
concept is a practical framework and a model for development of agricultural research for impact and provides a
means of resilience that strengthens the cohesion of the population even in situations of conflicts.
Key Words: Sub-Saharan Africa Challenge Program

RÉSUMÉ
La province du Nord Kivu dans l’Est de République Démocratique du Congo, a sporadiquement, et plus récemment,
été perturbée par des guerres d’ethnies. Ces guerres ont causé les déplacement des personnes et la destruction des
ressources économiques dans la province. PLusieurs initiatives de développement ont été arrêtées et d’autres ont
completement échoué. Le programme d’Enjeu de l’Afrique du Sub-Saharienne a été amené dans la province en
2008 et mise en place pour les plate-formes d’innovation sous les concepts de Recherches Agricoles Intégrées
pour le Développement, dans les districts de Masisi et Rutshuru. L’objectf de cette étude était d’identifier les
mécanismes et stratégies utilisés par les IPs pour continuer à opérer au beau milieu des guerres avec de supports
limités des partenaires. C’est clair que les concepts de IAR4D sont fonctionnels même en période de conflits; et
sans interventions des partenaires. Les implications des autorités locales dans les activités des IPs ont contribué
à préserver les propriétés de ces dernières. Les divers mécanismes qui ont été mis en place pour assurer la
continuité des activités de l’IP comprenaient des rencontres régulières aux niveaux des antennes (sub-IP), l’adoption
des cultures pérennes pour lutter contre les ravages de cultures, les déplacements des stocks de semences des
magasins vers des lieux mieux sécurisés, la solidarité entre les membres de l’IP et l’établissement d’un système de
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communication pour la sécurité des personnes et des biens entre autres. Il a été observé que le concept de IAR4D
est un cadre pratique et un modèle d’impact pour la recherche agricole et de développement et fournit un moyen
de résilience qui renforce la cohésion de la population même en situations de conflits.
Mots Clés: Africa Sub-Saharienne, Programme du défi

INTRODUCTION
According to the 2011 World Development
report (World Bank, 2011), more than 1.5
billion people live in countries affected by
violent conflicts. Between 2002 and 2011, the
number of violent conflicts in Africa probably
declined from 55 to about 24%, respectively
(Africa Progress Panel, 2011). But the
democratic processes in many of the African
countries are unfortunately accompanied by a
number of conflicts, whose consequences on
the prospects for human and economic
development of the affected countries are
devastating. By implication, few conflictaffected countries have achieved any
meaningiful Millennium development (World
Bank, 2011). Consequently, the conflictaffected African countries have experienced
‘development in reverse’ (Africa Progress
Panel, 2011). On cursory observations, the
populations of these countries are twice as
vulnerable to malnutrition and their poverty
rates are more than 20 points higher than those
of other developing countries (Isumbisho and
Sanginga, 2013).
The North Kivu Province is the epicenter
of the wars in the Democratic Republic of
Congo (DRC). It was in the North Kivu
Province that a multitude of armed groups,
more than two dozens, have been created over
the past two decades. This is also the place
where the warning signs and drums of Congo’s
wars have emerged through ethnic violence in
1993; and is still the same place today where
there is great persistence forming the most
formidable obstacles to stability.
This study attempts to understand, in the
post-conflict context, what strategies have
been put in place within the innovation
platforms (IPs), to not only meet the current

needs of the population, but also build dynamic
mechanisms for agricultural and rural
development that are capable of sustaining the
affected populations to go beyond emergencies.
Contextual underpinnings of post-conflict
events. The post-conflict context in North
Kivu Province in DRC is very complex to
define. While post-conflict refers to a conflict
situation in which open warfare has come to
an end, but remain open ended, where such
situations remain tense for years or decades
and can easily relapse back into large-scale
violence (Junne and Verokren, 2005). In postconflict areas, there is a general absence of
war, but not essentially real peace. Brahimi
(2007) states that, ‘the end of fighting does
propose an opportunity to work towards
lasting peace, but that requires the
establishment of sustainable institutions capable
of ensuring long-term security’. Prolonged
conflict can lead to terrible resource losses
(including human and physical devastation);
it can also lead to breakdown of systems and
institutions that enable a stable society work
and these are the very systems that need to be
revived (Brahimi, 2007). The term ‘postconflict’ does not signify the obliteration of
the root causes of the outbreak of conflict in
the first place. Nor does it imply complete
cessation of hostilities that often recur even
after the signing of peace agreements or the
waging of elections. It frequently denotes
merely an abatement of hostilities, or provides
a ‘window of opportunity’ for peace in a
conflict that can again escalate if mismanaged
(Hamre and Sullivan, 2002; Fischer, 2004).
The experience of IPs developed by the
Sub-Saharan Africa Challenge Programme
(SSA CP) has shown their efficiency in a
context where public institutions are still
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rebuilding. In the Lake Kivu Pilot Learning Site
(LKPLS), IPs were formed around chosen
agricultural value chains (including sorghum,
potatoes, beans, bananas, and cassava among
others) selected in participatory processes
based on perceived importance by the
stakeholders.
The formation and operationalisation of IPs
in DRC as part of the LKPLS activities
(Tenywa et al., 2011; Tenywa et al., 2013a;
2013b) were carried out through multi-phased
participatory action learning approaches. This
involved combination of iterative, participative,
reflective and integrative desk modeling and
field activities. IPs are composed of farmers
and partners. Examples of selected partners
and their roles in IP formation and functioning
in LKPLS and DRC are well described in
Tenywa et al. (2011, 2013a, 2013b). The
objective of this study was to identify
mechanisms and strategies used by IPs to
continue operating in amidst of wars and limited
partner support.
METHODOLOGY
This study was conducted in the four IPs,
namely, Buuma, Musanganya, Muungano, and
Maendeleo, all in the Nord-Kivu region, which
is a province located at the eastern Democratic
Republic of Congo. The Province borders Lake
Kivu, Rwanda and Uganda in the east; and
Orientale, Maniema and South Kivu provinces
in the north and northwest, southwest, and
southern respectively. Since 1998, North Kivu
region has been politically unstable and one of
the flashpoints in military conflicts in DRC
(Wikipedia CIA, 2014).
Innovation platforms are approaches that
were developed by the SSA CP to actualise
the IAR4D concept. The IPs bring together
different stakeholders, to identify solutions to
common problems and to achieve common
goals. In IPs, it is ensured that different
interests are taken into account, and various
group members contribute to finding solutions.
Used by the private sector to gather
information and improve networking among
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key stakeholders in a particular economic
sector, IPs are now recognised by many
development agencies as providing spaces for
learning and change where groups or
individuals with different backgrounds and
interests – farmers, traders, food processors,
researchers, government officials and others
meet and interact (FARA, 2007; Birachi et al.,
2013; Tukahirwa et al., 2013; Swaans et al.,
2013; Adekunle et al., 2014; Schut et al.,
2015).
Using the IP approaches, this study focused
on the period between April 2012 and
December 2013, which was the period of
intense disorder caused by fighting between
various armed groups. It was during this period
that perhaps civil war climaxed in the North
Kivu Province.
Guided by a developed structured
questionnaire, eight focus group discussions
(FGDs) and four key informant interviews
(KIIs) were held with both the leaders and
members of the four DRC IPs to solicit
information on how IPs remained resilient in
the midst of armed conflicts.
For purposes of this study, FGDs and KIIs
were regarded as forms of group interviews
that capitalised on communication between
researchers and interviewed participants in
order to generate data and information.
Although the group interviews were used as
quick and convenient ways to collect data and
information from the IP members,
simultaneously, the groups were explicitly used
for group interactions as part of participatory
methods to triangulate the collected data bases
and information. Participants were encouraged
to talk to one another; asking questions,
exchanging anecdotes and commenting on
each other’s experiences and points of view.
This method enabled us to get some success
stories from participants, described in relation
with their activities as IP members. Five key
aspects were discussed and analysed, namely,
membership, communication, status of
technologies developed, access to market, and
relation with local authorities.
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RESULTS AND DISCUSSION
Membership. Under normal circumstances,
it would be expected that due to the disorders
caused by the conflicts, the number of IP
members should have automatically dwindled.
On the contrary, this was not always the case
in the North Kivu province (Fig. 1). In the
Maendeleo and Buuma IPs, for example, the
number of members increased even as the
numbers decreased in the other two IPs
(Muungano and Musanganya).
As will be noted in subsequent discussions,
some of these differences are partly be
explained by several factors including, the
motivation of the leaders in IPs who
encouraged and gave hope to membership
cohesion and resilience. These leaders brought
members together and encouraged them to
help each other, particularly during the time
of scarcity resulting from the conflicts. The
types of activities carried out during the crises,
included staying together in groups and
organising men to be watching out for

eruptions of troubles and warn members to
be alert and hide or escape.
In contrast, the Muungano and
Musanganya IPs were in difficult positions,
given that they were located in heavily affected
areas. IP Muungano was located where the
rebels had set up their headquarters; while the
Musanganya IP was actually the headquarters
of the armed forces (FARDC) of the
Democratic Republic of Congo.
It is important to note that in IPs where
leadership was wanting, the number of
members actually decreased (Fig. 1); while the
opposite was observed where leaders of the
IPs demonstrated championship and inspired
the membership (Fig. 1). Despite irregular
visits of facilitators during these troubled
times, some IP members remained very active
and actually attracted new membership. In
fact, in such hardships it came together in
solidarity to try to address multiple problems
such as hunger, poverty, poor sanitation; and
looked up for support for various victims in
order to reduce their vulnerabilities. The

Number of IP members

Dynanamics of IP membership

Period before and after conflicts
Figure 1. IP membership before and after the conflict period in the North Kivu province, eastern Democratic
Republic of Congo.
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membership often tried to avoid
marginalisation of members and became an
expression of solidarity between individuals.
More broadly, the fact of being members of
the IPs,discussing problems together and
realising the sharing of problems with other
members, allowed members to create and even
strengthen a sense of belonging to a group,
and build or strengthen a collective identity.
To circumvent current difficulties and
safeguard livelihoods, the good leadership IPs
set up various strategies (Table 1), which were
used to enhance communication and
awareness of members for understanding,
encouragement, and strengthening for them
to cope with the situation. Special leadership
committees formed visited members in their
homes to discuss issues that emerged as a
result of conflicts and, thus this expanded
beyond initial IP objectives.
Also, the establishment and implementation
of community activities was considered as an
important and vital strategy to fight
demotivation of members. The organisation
and holding of regular meetings, and the
introduction of livestock farming were some
of the strategies used by the IP Buuma to retain
its members and attract new ones. Beyond the
features and interests defined at the outset,
more holistic vision and integration of the
realities of the time allowed the groups to live
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together; and welcome and accommodate new
members.
Communication and IP operations. The
various IP leaders were faced with different
challenges (Table 2) to keep in touch with their
members and other project partners. The
greatest difficulty was lack of mobile air-time
credit to interact with the antennas (sub-IPs)
and members. It is also of interest to note that
the government had blocked access to the
telephone network to certain occupied areas.
Further, it was difficult to get in touch with
members because of the occupation of certain
IP areas by the rebels and the occurrence of
sporadic fighting from time to time.
To circumvent some of these
communication difficulties, the IPs
implemented some strategies (Table 3) to
communicate with their members, namely:
sending paper invitations (for all IPs), reading
the releases in the churches, information sent
directly to members at their homes. Sending
phone short messages was selected by two
IPs (Buuma and Muungano) to stay in touch
with their members. Since the Maendeleo IP
was used as an interception of rebel
communications by the government
intelligence services, the IP opted for a
communication system of word of mouth to

TABLE 1. Strategies used to cope with and mitigate against difficulties encountered by IP membership during
the conflict periods in Kivu Province, eastern Democratic Republic of Congo
Strategies

IPs
Maendeleo

IPs using
strategy

Muungano

Buuma

Musanganya

Sensitisation
Community activities
Door to door visits
Introduction of livestock activities
Organisation of regular meetings
Exchange visits

1
0
1
0
0
1

1
1
0
0
0
0

1
1
0
1
1
0

1
0
1
0
0
0

4
2
2
1
1
1

Total number of strategies used

3

2

4

2

11
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8
2
1

4
1
1
1
1
1
1
0
0
0
1
0
0
0
0

Musanganya
Buuma

3
2
Total number of communication difficulties

1
0
0
1
1
1
0
1
0
0
Limited air-time credit
Insufficient network coverage
Interception of communications by intelligence services
Insecurity
Limited means of movement

Maendeleo

Muungano

IPs
Communication difficulties

TABLE 2. Main communication difficulties experienced in the four IPs in Kivu Province, eastern Democratic Republic of Congo

No. of IPs encountering
communication difficulties

get in touch with its members (the members
transmitted information between themselves).
Challenges of keeping in touch among IP
members. Another problem that was
experienced was the difficulty to stay in touch
between and among IP members themselves.
For instance, the fear of the armed forces
occupier who made some of the IPs their
operational headquarters was the main
difficulty that prevented members from
keeping in touch. In such areas, people were
afraid of talking to each other for fear of being
reported to the rebel authorities and get
reprimanded, and perhaps killed. Insecurity
also prevented members from visiting and
staying in contact. Due to the presence of the
government soldiers in the IP Musanganya, for
instance, there was general lack of trust
among members due to the IP leadership
conflicts that caused some distrust to those
who supported any leader. This also, resulted
in lack of motivation on the part of members
who did not support any of the parties in
conflict.
Table 4 shows the different challenges
faced by members of IPs to stay in contact
between and amongst themselves. Different
strategies were developed to overcome some
of the difficulties of keeping in touch.
However, these strategies were specific to
each IP, which developed its own strategy to
enhance communication between members to
keep in touch (Table 5).
Difficulties encountered in monitoring IP
activities. During the crises, IPs encountered
various difficulties (Table 6) of which the most
important included limited transport means to
reach the antennas (sub-IPs); and insecurity
on the roads leading to the various sites where
the antennas were located. These difficulties
hindered the running of the monitoring
activities to the IP and antennae sites.
All the IPs had innovated similar strategies
such as decentralisation of monitoring to
circumvent the difficulties intracking the
monitoring of activities. Although there were
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TABLE 3. Strategies implemented to overcome communication problems between the IPs and their members in
Kivu Province, eastern Democratic Republic of Congo
Communication strategies

IPs
Maendeleo

Total number of
IPs using strategy

Muungano

Buuma

Musanganya

Invitations
Releases in churches
Door to door
Short message system
Word of mouth information

1
1
1
0
1

1
1
1
1
0

1
0
0
1
0

1
1
1
0
0

4
3
3
2
1

Total number of strategies

4

4

2

3

13

TABLE 4. Key challenges faced by members in keeping in touch among themselves in the four IPs in Kivu
Province, eastern Democratic Republic of Congo
Key challenges

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs that
experienced
challenges

Fear
Insecurity
Lack of communication
Lack of trust among members
Lack of motivation

1
1
1
0
0

1
1
0
0
0

0
0
1
0
0

1
0
0
1
1

3
2
2
1
1

Total number of challenges experienced

3

2

1

3

9

TABLE 5. Implementation strategies to circumvent the difficulties of communication among members to keep
base in the four IPs in Kivu Province, eastern Democratic Republic of Congo
Implementation strategies

IPs

Maendeleo
Creation of a system of savings and loan
for solidarity
Awareness
Visits between members of the same
village
Exchange visits
Comforting visits
Total number of strategies practised

Muungano

Buuma

Musanganya

Total number
of IPs
practising
strategy

1

0

0

0

1

0
1

0
0

0
0

1
0

1
1

0
0

0
1

1
0

0
0

1
1

2

1

1

1

5
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also minor strategies such as relocation of
community fields and rental of motorcycles
used for monitoring, the overall IP
management opted for decentralisation of
monitoring of activities at each antenna and
each village (Table 7). The activities were
decided and implemented at each antenna, and
then the reports were sent to the IP.
Market access. In addition to loss of life,
armed conflicts caused great socio-economic
losses, including losses of local resources
within the local economies (Njingulula et al.,
2014). As further noted from observations of
Njingulula et al. (2014), the economies got
weakened with the most vulnerable and
affected groups increasingly getting dependent
on humanitarian aid. The movement of goods
was curtailed, not only because of the destroyed

and dilapidated communications infrastructure,
but also because of the deterioration of the
networks and unpredictable dynamics of
supply chains. The purchasing power of the
local population fell very low because of the
loss and narrow bases of the income sources.
Under such conditions, most local markets
were disrupted and in fact destroyed for many
months, their operational capacity and
efficiency got very limited. However, certain
other markets continued to operate at a
relatively high level.
In addition to other difficulties (Table 8),
the main difficulty regarding access to markets
during the periods of crises was price fixing
by the buyer because the markets were not
crowded. The buyers who could reach these
markets were few and ended up fixing the
buying prices. This led to sharp depreciation

TABLE 6. Difficulties in monitoring of IP activities in Kivu Province, eastern Democratic Republic of Congo
Difficulties experienced

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
experiencing
difficulties

Lack of a transport
Insecurity
Problems communicating with other
members

1
1
0

1
1
1

1
0
0

1
1
0

4
3
1

Total number of difficulties experienced

2

3

1

2

8

TABLE 7. Strategies put in place to overcome the difficulties in the monitoring of IP activities in Kivu Province,
eastern Democratic Republic of Congo
Monitoring strategies

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
practising the
strategies

Decentralisation of monitoring to the
antennas
Relocation of community fields
Rental of motorcycles

1

1

1

1

4

0
0

1
0

0
1

0
0

1
1

Total number of strategies practised

1

2

2

1

6
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of the products, resulting in imperfect market
situations prevailing. This is because the
markets were controlled by rebel forces;
hence very few buyers dared to participate in
these markets. Produce en-route to markets
suffered police road blocks and harassment,
and imposed taxes that were levied arbitrarily
and randomly. The IP Muungano encountered
the most difficulties because of its position as
the rebel headquarters.
Several strategies (Table 9) were developed
by the IPs to circumvent the market access
difficulties. The most important of these
strategies were bartering (exchange of certain
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properties), selling directly in the field at
harvesting and selling among IP members
themselves. For IPs that were the occupied
headquarters of either the rebel forces or the
regular government troops during the crisis
periods, the best strategy for circumventing
difficulties in market access was the selling
directly in the field during harvesting. This
prevented thefts and various hassles along the
way to markets or bulking stores. The sale of
products between members and bartering were
implemented in areas where insecurity was
greatest and where market access was highly
difficult. For the IP Buuma, which was not

TABLE 8. Key challenges encountered in market access in Kivu Province, eastern Democratic Republic of
Congo
Key market access challenges

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
experiencing
the challenges

Prices setting by the buyers
Police harassment
High taxes
Stealing
Markets controlled by the rebels
Limited agricultural feeder roads
Low product quality in the markets
Looting

1
1
1
0
0
0
0
0

0
1
1
1
1
0
0
1

1
0
0
0
0
0
1
0

1
0
0
1
0
1
0
0

3
2
2
2
1
1
1
1

Total number of challenges encountered

3

5

2

3
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TABLE 9. Strategies implemented to improve market access in the four IPs in Kivu Province, eastern Democratic
Republic of Congo
Strategies of improving market access

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
practising
the strategies

Bartering
Sales at field level
Sales amongst members
Processing of cassava into white flour
Use of standard measuring units (Kg)
Staggered sales

1
1
1
0
0
0

0
1
0
0
0
1

0
0
0
1
1
0

1
1
1
0
0
0

2
3
2
1
1
1

Total number of strategies implemented

3

2

2

3

10
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greatly affected by the conflict crisis, its major
problem was more on improving the quality
of its products to improve competitiveness,
and using standard units of measurement to
maximise its opportunities of improving
profitability of the products.
Crop management challenges. Like market
access, crop management was faced with
many challenges; among the most important
ones being crop theft and looting by the armed
forces occupying these environments.
However, as reported by the IPs, the crops
suffered additional constraints as described in
Table 10.

Different strategies (Table 11) were
employed to cope with the crop management
difficulties across the affected IPs. Generally,
the main solutions to ensure good crop
management included guarding and staggering
the crop sales. Here staggering crop sales
implies harvesting and transporting only the
quantities that will be sold and the rest remains
in the field until another time harvesting will
be required. To further protect crops,
members of Rutshuru IPs (Muungano and
Maendeleo) opted for the creation of false walls
in their homes to hide harvests.

TABLE 10. Difficulties affecting crop management in the four IPs in Kivu Province, eastern Democratic
Republic of Congo
Difficulties of crop management

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
experiencing
the difficulties

Theft
Pests and diseases – Banana bacterial
wilt (BXW)
Poor storage infrastructure
Post-harvest losses – pillage
Post-harvest losses – rotting
Unfavourable weather conditions

1
0

1
0

1
0

1
1

4
1

0
1
0
1

0
1
0
0

1
0
0
0

0
0
1
0

1
2
1
1

Total number of difficulties

3

2

2

3

10

TABLE 11. Strategies used for circumventing crop management difficulties in the four IPs in Kivu Province,
eastern Democratic Republic of Congo
Circumventing strategies

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
using the
strategies

Guarding
Staggered sales
Direct sales after harvest
Creating false walls in houses to hide harvests

1
1
0
1

1
1
1
1

1
1
1
0

1
1
1
0

4
4
3
2

Total number of strategies

3

4

3

3
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Relationship with the local authorities. It
is instructive to note that three out of the four
IPs were directly affected by the various
conflicts as implied by the main difficulties
hampering relationships between the IPs and
the local authorities (Table 12). Two IPs
(Maendeleo and Muungano) were under the
rebel control, while a third IP (Musanganya)
was under occupation of the regular forces
who had put up their headquarters there. It is
only the IP Buuma that was not so affected by
the conflicts.
By implication (Table 12), limited access
to services provided by established
government authorities was one of the biggest
constraint faced by members of the three IPs
particularly. The limited communication
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channels to reach the authorities, and the fear
of the past (especially the rebel authorities)
were the greatest difficulties in the relationship
between the IPs and the authorities in place.
In the highly militarised areas (especially in
the cases of IPs Muungano and Musanganya),
intimidation from both rebels and regular
forces added to the problems between IP and
authorities. Hence, overall difficulties that
hampered relationships between IPs and
government authorities are summarised in
Table 12.
Conversely, IPs reverted to collaboration
and other strategies (Table 13) with local
traditional leaders, with whom they lived
together to circumvent the constraints on
relationship with the established authorities

TALE 12. Main difficulties hampering relationships between the IPs and the local authorities in Kivu Province,
eastern Democratic Republic of Congo
Difficulties hampering relationships

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
experiencing
the difficulties

Limited communication channels
Fear of rebel authority
Military intimidation

1
1
0

0
1
1

1
0
0

1
0
1

3
2
2

Total number of difficulties hampering
relationships

2

2

1

2

7

TABLE 13. Strategies developed by the four IPs to improve relations with the established authorities in Kivu
Province, eastern Democratic Republic of Congo
Strategies for improving relationships

IPs

Maendeleo Muungano Buuma Musanganya

Total number
of IPs
using the
strategies

Collaboration with local leaders
Local leaders are members of the IP
News on local radio stations
Sending invitations

1
1
1
0

1
1
0
0

0
1
0
0

0
1
0
1

2
4
1
1

Total number of strategies for improving
relationships

3

2

1

2

8
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(Table 12). As opposed to administrative
authorities (group leaders or territory
administrators), the traditional authorities (the
village chiefs) were not replaced during
conflicts or crises. It is also interesting to note
that, as a positive attribute, the local authorities
have been members of the IPs since their
inception, which facilitated positive exchanges
between them and the IPs. In addition, the IPs
Maendeleo and Musanganya had opted to other
methods such as local radio announcements
and sending invitations to other authorities to
their activities.
ACKNOWLEDGEMENT
We are grateful to the Forum for Agricultural
Research in Africa (FARA) for supporting this
research. Facilitation of CIAT as the lead
institution as well as holding the task force
leadership of the DRC IPs is acknowledged.
We appreciate the resilience of the four study
IPs in DRC over the period of conflicts.
REFERENCES
Adekunle, A., Ayanwale, A., Fatunbi, O.,
Olarinde, I., Oduol, J., Pali, P., Tenywa,
M., Mugabe, M., Mugabo, J., Wanjiku, C.
and Buruchara, R. 2014. Unlocking the
potential of Agricultural Research and
Development in the highlands of East and
Central Africa. Forum for Agricultural
Research in Africa (FARA), Accra, Ghana,
pp 36.
Africa Progress Panel. 2011. The
Transformative Power of Partnerships,
Africa Progress Report 2011. Geneva,
Switzerland, pp 74.
Barhalendehwa, J. 2013. Renforcer le capital
social pour une gouvernance des
ressources naturelles au Bushi à l’Est de
la République Démocratique du Congo en
période post-conflit. In Gouvernance des
ressources naturelles collectives dans les
sociétés post-conflit: défis acquis et

perspectives dans la région des grands lacs
africains, Ed. Vertigo, Canada.
Birachi, E., van Rooyen, A., Some, H., Maute,
F., Cadilhon, J., Adekunle, A. and Swaans,
K. 2013. Innovation platforms for
agricultural value chain development,
Innovation Platforms Practice Brief 6. ILRI
and the Integrated Systems for Humid
Tropics CRP, Nairobi, Kenya.
Brahimi, L. 2007. Former Special Adviser of
the Secretary-General of the United Nations,
State building in crisis and post-conflict
countries, June 2007, Available at http://
unpan1.un.org/intradoc/groups/public/
documents/un/unpan026305.pdf
CIA, 2014. Democratictic Republic of Congo.
The World Factbook. Longley, V: Central
Intelligence Agency. Downloaded on
November 26, 2016.
FARA, 2007. Sub-Saharan Africa Challenge
Programme, Medium-Term Plan 20082010. Forum for Agricultural Research in
Africa, Secretariat, Accra, Ghana.
Fischer, M. 2004. Recovering from Violent
Conflict: Regeneration and (Re-)
Integration as Elements of Peacebuilding.
Berlin: Berghof Research Center for
Constructive Conflict Management,
Berghof Handbook on Conflict
Transformation. http://www.berghofhandbook.net/uploads/download/
fischer_handbook.pdf.
Hamre, J. J. and Sullivan, G. R. 2002. Toward
post-conflict reconstruction. The
Washington Quarterly 25 (4): 85-96.
Isumbisho, P.M. and Sanginga, P. 2013. Vers
une Bonne Gouvernance des Ressources
Naturelles dans les Sociétés Post-Conflits
: Concepts, Expériences et Leçons de la
Région des Grands Lacs en Afrique, Edition
Vertigo.
Junne, G. et Verkoren, W. 2005. Post-conflict
development: Meeting new challenges.
Lynne Rienner Publishers, Boulder, London.
ISBN 1-58826-327-4.

Resilience of Innovation Platforms in the midst of Armed Conflicts

Njingulula, P., Wimba, M., Musakamba, M.,
Masuki, K.F., Katafiire, M., Ugen, M. and
Birachi, E. 2014. Strengthening local seed
systems within the bean value chain:
Experience of agricultural innovation
platforms in the Democratic Republic of
Congo. African Crop Science Journal 22
(s4):1003-1012.
Schut, M., Klerkx, L., Sartas, M., Lamers,
D., Mc Campell, M., Ogbonna, I., Kaushik,
P., Atta-Krah, K. and Leeuwis, C. 2015.
Innovation Platforms: Experiences with
their Institutional Embedding in Agricultural
Research for Development, Experimental
Agriculture, 1-25, Cambridge University
Press.
Swaans, K., Cullen, B., van Rooyen, A.,
Adekunle, A., Ngwenya, H., Lema, Z. and
Nederlof, S. 2013. Paper. Dealing with
critical challenges in African innovation
platforms: lessons for facilitation.
Knowledge Management for Development
Journal 9 (3): 116-135. Available from:
http://journal.km4dev.org/
Tenywa, M.M., Farrow, A., Buruchara, R.,
Tukahirwa, J.M.B., Mugaba, J., Rao,
K.P.C., Wanjiku, C., Nyamwaro, S.O.,
Kashaija, N.I., Majaliwa, M., Mapatano, S.,
Mugabo, J., Ngaboyisonga, C.M.,
Ramazine, M.A., Mutabazi, S., Fungo, B.,
Pali, P., Njuki, J., Abenakyo, A., Opondo,
C., Nkonya, E., Njeru, R., Lubanga, L.,
Wimba, B., Murorunkwere, F., Kuule, M.,
Mandefu, P., Kamugisha, R., Fatunbi, A.O.
and Adekunle, A.A. 2013a. Chapter 2:
Strategies for setting up Innovation
Platforms in the Lake Kivu Pilot Learning
Site, pp. 20-41. In: Adekunle A Adewale,
Fatunbi A Oluwole, Robin Buruchara and
Sospeter Nyamwaro (Eds.). Integrated
Agricultural Research for Development:
from Concept to Practice, FARA, Accra,
Ghana.
Tenywa, M.M., Adekunle, A.A., Fatunbi, A.O.,
Nyamwaro, S.O., Buruchara, R.,

83

Tukahirwa, J.M.B., Mugaba, J.M.,
Wanjiku, C., Rao, K.P.C., Kashaija, N.I.,
Majaliwa, M., Farrow, A., Mapatano, S.,
Mugabo, J.R., Ngaboyisonga, C.M.,
Ramazine, M.A., Mutabazi, S., Fungo, B.,
Pali, P., Njuki, J., Abenakyo, A., Opondo,
C., Nkonya, E., Oduol, J., Njeru, R.,
Lubanga, L., Wimba, B., Murorunkwere,
F., Kuule, M., Mandefu, P. and Kamugisha,
R. 2013b. Chapter 3: Operationalisation of
Innovation Platforms in the Lake Kivu Pilot
Learning Site, pp. 42-60. In: Adekunle A
Adewale, Fatunbi A Oluwole, Robin
Buruchara and Sospeter Nyamwaro (Eds.).
Integrated Agricultural Research for
Development: from Concept to Practice,
FARA, Accra, Ghana.
Tenywa, M.M., Rao, K.P.C., Tukahirwa, J.B.,
Buruchara, R., Adekunle, A.A., Mugabe,
J., Wanjiku, C., Mutabazi, S., Fungo, B.,
Kashaija, N.I., Pali, P., Mapatano, S.,
Ngaboyisonga, C., Farrow, A., Njuki, J.
and Abenakyo, A. 2011. Agricultural
innovation platform as a tool for
development oriented research: Lessons
and challenges in the formation and
operationalization. Journal of Agriculture
& Environmental Studies (Special Edition):
Integrated Agricultural Research for
Development II (1). Available at http://
learningpublics.org/component/content/
article/14-agricvolume2.
Tukahirwa, J.M.B., Tenywa, M.M., Kakuru,
W., Kamugisha, R. and Nampala, M.P.
2013, Establishing Functional Innovation
Platforms for Scaling Sustainable Land
Management, Handbook for Facilitators.
ICRAF Publications Series, pp 46.
Wikipedia. 2014. Armed Forces of the
Democratic Republic of the Congo. The
Free Encyclopedia.
World Bank, 2011. World Development Report
2011: Conflict, Security, and Development,
Word Bank, Washington, DC, USA.

African Crop Science Journal, Vol. 25, Issue Supplement s1, pp. 85 - 96
ISSN 1021-9730/2017 $4.00
Printed in Uganda. All rights reserved
©2017, African Crop Science Society
African Crop Science Journal by African Crop Science Society is licensed under
a Creative Commons Attribution 3.0 Uganda License. Based on a work
at www.ajol.info/ and www.bioline.org.br/cs
DOI: http://dx.doi.org/10.4314/acsj.v25i1.7S

PARTNERSHIPS IN HIGHLANDS OF RWANDA UNDER INTEGRATED
AGRICULTURAL RESEARCH FOR DEVELOPMENT (IAR4D) ARRANGEMENTS
C. NGABOYISONGA, J. ODUOL1, J. MUGABO, M. TENYWA2, S.NYAMWARO3, R. BURUCHARA4,
A.O. FATUNBI5 and A.A. ADEKUNLE5
Rwanda Agriculture Board, P. O. Box 5016, Kigali-Rwanda
1
ICRAF, P. O. Box 30677, Nairobi-Kenya
2
Makerere University, College of Agricultural and Environmental Sciences, P. O. Box 7062, Kampala, Uganda
3
CIAT Uganda, P. O. Box 6247, Kampala, Uganda
4
CIAT Kenya, P. O. Box 823-00621, Nairobi, Kenya
5
FARA, 12 Anmeda Street, Roman Ridge, Accra, Ghana
Corresponding author: c.ngaboyisonga@yahoo.com, c.ngaboyisonga@rab.gov.rw

ABSTRACT
The Integrated Agricultural Research for Development (IAR4D) concept was proposed to respond to the failures
of Agriculture Research and Development (ARD) systems in Sub-Saharan Africa. The key element of
implementation and success of IAR4D was action sites called agricultural Innovation Platform (IPs) and their
counterfactual sites. Social Network Analysis (SNA) is used to explain social relationships and partnerships.
This study explored the patterns of agricultural partnerships among stakeholders in the highlands of Rwanda
under IAR4D. Data were collected in action sites that included Mudende, Gataraga, Remera and Rwerere; and in
their counterpart counterfactual sites that comprised of Bigogwe, Nyange and Gacaca. Results showed that in
action sites, stakeholders were linked to different and diversified partners. Furthermore, many stakeholders were
connected to several partners through agricultural partnerships, hence creating complex social networks with high
density and degree of distribution. In the counterfactual sites, however, stakeholders were exclusively linked to
the same kind of partners, and one stakeholder was connected to one partner through probably non-agricultural
partnerships. These facts demonstrated that IAR4D created dense interfaces, significantly improved the networking
system, and delivered technologies and innovations.
Key Words: Action sites, counterfactual sites, IAR4D, partners, stakeholders

RÉSUMÉ
Le concept de Recherche Agricole Intégrée pour le Développement (IAR4D) a été proposé comme solution aux
échecs des systèmes Recherches Agricoles et Développement (ARD) en Afrique Sub-Saharienne. L’élément
principal de la réussite et du succès d’IAR4D était l’établissement des sites d’action appelés Plateformes
Agricoles d’innovation (IPs) ainsi que leurs sites témoins. L’analyse du Réseau Sociale (SNA) est utilisée pour
expliquer les rapports et les relations sociaux des acteurs et des partenaires. La présente étude avait pour objectif
d’explorer les structures des relations socio-agricoles parmi les acteurs et les partenaires dans les hautes altitudes
du Rwanda soumises à l’IAR4D. Les données ont été récoltées dans les sites d’action comprenant : Mudende,
Gataraga, Remera et Rwerere ainsi que dans leurs contreparties sites témoins incluant Bigogwe, Nyange et
Gacaca. Les résultats ont montré que dans les sites d’action, les acteurs étaient associés aux partenaires de
natures différentes et un acteur était lié à plusieurs partenaires a la fois. Dans les sites témoins par contre, les
acteurs étaient liés aux partenaires de mêmes natures que ceux-ci et un acteur était rarement lié à plus de deux
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partenaires. Ces faits ont montré que l’IAR4D a crée un réseau socio-agricole très dense et sophistiqué et ainsi a
considérablement amélioré le réseau socio-agricole. Par conséquent, l’IAR4D peut être recommandé pour le
transfert the technologies and des innovations agricoles.
Mots Clés : Acteurs, IAR4D, partenaires, sites d’action, sites témoins

INTRODUCTION
Sub-Saharan African (SSA) agriculture largely
remains traditional and concentrated in the
hands of smallholders. The key constraints to
agriculture and farmers’ livelihood
improvements in the region include the linear
top-down delivery of agricultural research, the
failure for Agricultural Research and
Development (ARD) systems to go beyond
production, to encompass a comprehensive
model that include markets, policy and natural
resources
management;
the
poor
communication and partnerships among the
actors within a commodity value chain
(Stroud, 2004).
The concept of Integrated Agricultural
Research for Development (IAR4D) was
proposed to bring solutions to the failures of
ARD systems (Adewale et al., 2013). The
concept proposed operating principles and
guidelines for stakeholders with different
background and diverse interests to come
together and critically analyse agricultural
challenges, develop solutions and translate them
into achievable targets. This operation brings
the concerned actors to work together towards
the fulfilment of common goals (Buruchara et
al., 2013a). Therefore, the Sub Saharan Africa
Challenge Program (SSA-CP) initiated the
proof of IAR4D principles in three pilot learning
sites in SSA that included Kano-Katsina-Maradi
Pilot Learning Site (KKMPLS) in West Africa,
Zimbabwe-Malawi-Mozambique Pilot
Learning Site (ZMMPLS) in Southern Africa;
and Lake Kivu Pilot Learning Site (LKPLS) in
Central and Eastern Africa (Adewale et al.,
2013). The LKPLS was established in the
region bordering D.R. Congo, Rwanda and
Uganda (Farrow et al., 2013).

The key element of implementation and
success of the proof of IAR4D concept in
LKPLS, was the establishment of action sites
called agricultural Innovation Platform (IPs)
(Ngaboyisonga et al., 2014). An agricultural
IP was defined as a forum where stakeholders
establish relationships and partnerships for
improving a situation or resolving a constraint,
hence, establishing a well-structured social
network (Tenywa et al., 2011; 2013). In
Rwanda, four functioning action sites, namely,
Gataraga, Remera, Mudende and Rwerere and
their three counterpart counterfactual sites:
Nyange, Gacaca and Bigogwe were
established. Bigogwe was counterfactual of
two action sites, that is, the North part of
Bigogwe which was the counterfactual of
Mudende; while the South part was the
counterfactual of Rwerere. Action and
counterfactual sites were chosen in a manner
that they were as similar as possible in terms
of marketing, productivity and natural
resources management so that the major
difference was the fact that action sites
received IAR4D treatments and the
counterfactual sites did not receive any
treatment (Farrow et al., 2013).
The principles of IAR4D are built upon four
pillars; the first one involving integration of
perspectives, knowledge, and actions of
different stakeholders around a common theme
or goal; while the second pillar requires
integration of the learning that stakeholders
gain from working together. The third pillar is
integration of analysis, action and change
across the different dimensions of
development. The fourth pillar is integration
of analysis, action and change at different levels
of spatial, economic and social organisation
(Adewale et al., 2013; Buruchara et al.,

Agricultural partnerships in highlands of Rwanda

2013b). In other words, stakeholders under
IAR4D principles establish amongst
themselves, known socio-agro-economic
interactions and; hence, create complex socioagro-economic networks that are structured.
A social network is, thus a social structure
made by individuals or organisations called
nodes, which are connected or tied by one or
more types of interdependencies such as
friendship, kinship and common interest
(Breiger, 2004; Butts, 2008). Hence, a social
network is a map of specified ties or
interactions between the nodes (Hoppe and
Reinelt, 2010; Wonodi et al., 2012). In socioagricultural network, nodes are individuals or
organisations drawn along the value chain of
a commodity whereas the ties are the
interactions between them like supply of
inputs, training, provision of credit and
dissemination of a new innovation or
technology (Fungo et al., 2011; Jana et al.,
2013; Ramirez, 2013).
Social network analysis (SNA) is a research
methodology concerned with the explanation
of social phenomena, using the structural and
relational features of the network of actors
(Lienert et al., 2013). Social network analysis
provides an understanding of the goals,
characteristics and relative influence of relevant
groups and individual actors (Butts, 2008). In
addition, SNA characterises the linkages
between those actors, particularly in terms of
how information is exchanged; who is included
or excluded from the process, with emphasis
on interaction between stakeholder groups
(Fischer, 2013; Huszti et al., 2013). Social
network analysis has become a popular way
of analysing interactions between stakeholders
in social networks in several disciplines such
as medicine, natural resources management
(Prell, 2009), agriculture extension (Jana et al.,
2013; Ramirez, 2013) and information
technology (Martino and Spoto, 2006).
When applied in action sites, the IAR4D
system engages stakeholders to interact very
actively and to establish interdependencies or
partnerships among themselves depending on
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mutual benefits, interests and foreseen impacts
to achieve a common goal. Therefore, this
study was undertaken to analyse the patterns
of partnerships between stakeholders and their
partners in action sites under the IAR4D
concept for technologies and innovation
delivery.
MATERIALS AND METHODS
The study was conducted in seven sites
established at sector administrative entity level
in highlands of Rwanda. These sites were
identified, characterised and used to prove the
concept of IAR4D in LKPLS, as described by
Tenywa et al. (2011) and Tenywa et al.
(2013). The seven locations included four
action sites or Innovation Platforms (IPs):
Gataraga, Remera, Mudende and Rwerere; and
three counterfactual sites: Nyange, Gacaca
and Bigogwe. The northern part of Bigogwe
was counterfactual for Mudende, whereas the
southern part was the counterfactual for
Rwerere (Table 1). All these sites were situated
between latitudes: 1º25’07.91’’S and
1º41’46.23’’S, longitudes 29º19’04.55’’E and
29º56’32.25’’E, and altitudes between 1850
masl and 2477, masl. The sites had complex
cropping systems, characterised by the
predominance of smallholder farmers, as
described by Farrow et al. (2013).
Stakeholder analysis was conducted in the
seven sites of the highlands of Rwanda in May
2010, two years after the implementation of
IAR4D, following the procedures of Bryson
(2004). In action sites, the list of organisation
stakeholders and their individual
representatives, were already established
during several meetings with IP members. In
counterfactual sites, the list of relevant
organisation stakeholders and their
representatives was established during
meetings held with local authorities, opinion
leaders and farmers representatives prior to
stakeholder analysis.
The identified individual representatives of
stakeholder organisations in each site (Table

88

C. NGABOYISONGA et al.

2) were invited to stakeholder meetings that
were held at the sector headquarters of action
and counterfactual sites. These meetings had
the objective of identifying the types of
agricultural partnerships and the links between
stakeholders and their partners. During the
meetings, the respondents were exposed to
assessment questionnaire that was developed
to map the stakeholders, their activities and
the partner organisations. The assessment
questionnaire was developed and pre-tested in
other sites that were very far from both action
and counterfactual sites.
In a plenary session, participants were then
guided on how to complete the questionnaire.
In situations where a participant was unable
to read or write, facilitators interviewed the

respondents and completed the questionnaire
on their behalf. Also, in the questionnaire,
emphasis was put on the partnerships where
it was required to indicate the partner
organisation with the stakeholder or the
activities of individual partner, the type of
organisation, if the partnership was formalised
and the strength of the partnership. The
strength of the partnerships had five levels:
very weak, weak, medium, strong and very
strong. The “very weak” partnerships between
the stakeholders and the partners were
established through electronic interactions such
as phone calls, Short Message Systems
(SMSs) and electronic mails while the “weak”
partnerships were created by interactions faceto-face. The “medium partnerships” were

TABLE 1. Market accessibility of the sites of the study in the highlands
of Rwanda
Market access

Action sites

Counterfactual sites

Excellent market access

Gataraga
Remera

Nyange
Gacaca

Poor market access

Mudende
Rwerere

Bigogwe North
Bigogwe South

TABLE 2. Stakeholders per category in a study on agricultural partnerships in highlands of Rwanda
Stakeholders per category

Research
Extension
Marketing
NGOs
Input Supplier
LADF
COAS
Faith based organization
Others
Total

Action sites

Counterfactual sites

Total

Number

%

Number

%

Number

%

1
6
1
5
7
62
25
3
2

0.9
5.4
0.9
4.5
6.3
55.4
22.3
2.7
1.8

1
18
4
1
2
83
8
1
0

0.8
15.3
3.4
0.8
1.7
70.3
6.8
0.8
0.0

2
24
5
6
9
145
33
4
2

0.9
10.4
2.2
2.6
3.9
63.0
14.3
1.7
0.9

112

100.0

118

100.0

230

100.0

NGOs = Non-Government Organizations, LADF = Local government, Administration and Farmers representatives,
and COAS = Cooperatives and Farmers Associations
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formed through exchange of written
information whereas “strong partnerships”
were established through exchange of physical
materials and services. “Strong partnerships”
were established by written documents
endorsing them such as Memoranda of
Understanding (MoU), Memoranda of
Agreement (MoA) or a contracts.
Analysis of partnerships between the
stakeholder organisations and their partner
institutions was conducted using the SNA
procedures as described by Ramez et al.
(2013), Hoppe and Reinelt (2010) and Prell
(2009), whereas the mapping was done using
the net draw computer package as described
by Clark (2006).
RESULTS AND DISCUSSION
Composition of stakeholder organisations.
Two hundred and thirty respondents
participated in the stakeholder analysis
meetings, with 48.7 % coming from action
sites and 51.3% from counterfactual sites
(Table 2). Local administration and farmers
representatives (LADF) were the most
predominant stakeholders (62.6%), both in
action sites (54.5%) and counterfactual sites
(70.3%). However, they were slightly
frequently higher in counterfactual sites than
in action sites. Other stakeholders frequently
present at significant extents in action sites
were cooperatives and farmers associations
(COAS) (21.4%), extension agents (8.0%),
input suppliers (6.3%) and NGOs (5.4%);
while in counterfactual sites they were
extension agents (15.3%) and Cooperatives and
COAS (6.8%).
The composition of respondents showed
that they were more diverse types in action
sites than in counterfactual sites. Furthermore,
new stakeholders such as NGOs and input
suppliers emerged in action sites (Table 2).
The presence of such new stakeholders in the
actions sites can be attributed to IAR4D
approaches, which encompasses all aspects
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of the value chains and, hence increases,
diversifies, and engages relevant stakeholders
and partners in the network (Buruchara et al.,
2013b). Overall, women represented 17% of
all respondents: 20.5% of respondents in
action sites and 13.6% in counterfactual sites
(Fig. 1). The involvement of more women in
action sites compared to counterfactual sites
can be attributed to the incorporation of gender
aspects in IAR4D (Adewale et al., 2013).
Hence it can be used to reduce the gender gap
in agricultural technological innovation transfer
and adoption.
Partnerships analysis. In action sites, 31.1%
of LADF stakeholders were linked to NGOs,
37.7% to other LADF partners, 14.8% to
extension services, 24.6% to input suppliers
and 8.2% to research partners. In COAS,
33.3% of them were connected to NGOs,
16.7% to LADF, 33.3% to input suppliers,
16.5% to extension and 12.5% to research.
Furthermore, 8.3% of input supplier category
of stakeholders was linked to extension, 8.3%
to research, 8.3% to LADF and 4.2% to
NGOs; whereas 20.8% of extension category
of stakeholders were linked to extension
partners and 4.2% to research. NGO
stakeholders were also present and 12.5% of
them were connected to NGOs category of
partners, 4.2% to LADF and 4.2% to research
(Figs. 2 and 3).
The links of stakeholders to partners in
action sites resulted in establishment of dense
and dynamic agricultural relationships with
partners, and an important flow of information
under IAR4D scheme. Nyikahadzoi et al.
(2013) found IPs under IAR4D provided
access to information on markets, farming
technologies and innovations. The
establishment of dense and dynamic
agricultural partnerships indicates that IAR4D
could be an efficient mode of technological
innovation transfer and adoption. Adekunle
and Fatunbi (2012) found that with IAR4D, it
was possible to conduct agricultural research
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Figure 1. Distribution of respondents per gender among stakeholders in highlands of Rwanda.

and development activities in a mode that yield
better returns to investment in terms of
improved farm productivity, improved income,
better livelihood and quality of life for the
farmers.
It was clear that stakeholders established
interactions with more partners of different
types (Figs. 2 and 3). In several cases, a
stakeholder was linked to more than two
partners; and interfaces between stakeholders
and partners were established in all directions
i.e. horizontally and vertically, thus indicating
complete departure from the linear system
(Adewale et al., 2013; Buruchara et al.,
2013b).
The agro-social networks of partnerships
between and among stakeholders, and partner
organisations in action sites under the IAR4D
were quite complex, and were characterized
by high density and degree of distribution;
indicating very dynamic, active and interactive
networks (Cohen and Havlin, 2007; Butts,
2008, Fungo et al., 2011; Hofstad, 2014).

Nkonya et al. (2013) and Ngaboyisonga et al.
(2014) reported that stakeholders in IPs under
IAR4D were connected to the partners because
of mutual and potential benefits, interests,
contributions and potential impact they could
achieve in order to realise the common
objectives.
The frequent partners linked to various
stakeholders included NGOs (27.7%), LADF
(26.8%), input suppliers (20.5%), extension
(18%) and research (10.7%). Moreover,
42.0% of stakeholders established partnerships
with two or more partners; whereas 16.0%
of them established partnerships with four or
more partners (Figs. 2 and 3). Additionally,
54.8% of partnerships were formalised,
meaning they were established through a
memorandum of agreement or any other
written document; while the rest were not
formalised (Fig. 3). Most of the partnerships
had medium strengths (32.4%). However, very
strong partnerships (25.4 %) were highly
frequent as well. Together, strong and very
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Frequent partners
NGOs: 27.7%
Extension: 18%

LGAF: 26.8%
Research: 10.7%

Input suppliers: 20.5%

Figure 2. Formal partnership among agricultural stakeholders in action sites in highlands of Rwanda. The colour
of the circle at arrow tail shows the organisation that the respondent represented while the circle at the arrow head
shows the partner that the respondent mentioned to be linked with. NGO: Non-Government Organisations,
INSU: Input Suppliers, LADF: Local Government, Administration and Farmers Representatives, COAS:
Cooperatives and Farmers’ Associations, FABO: Faith Based Organisation, FICR: Financial and Credit
Organisations.

strong partnerships were frequent at 37.1%
(Fig. 3).
In action sites under IAR4D, the most
popular partners were those that provided
agricultural inputs such as NGOs and input
suppliers (Figs. 2 and 3). Furthermore, most
of the partnerships were formalised and had
medium to very strong linkages and, hence,
were durable and sustainable (Adewale et al.,
2013; Buruchara et al., 2013b). This was an
important evidence that IAR4D increased and
directed the relationships towards relevant
partners capable of responding efficiently to

the needs of the stakeholders; and hence
accelerated the achievements of goals. Mango
et al. (2015) pointed out that IAR4D could be
recommended over other ARD models as an
approach that addresses household food
security through increased agricultural
production.
In the counterfactual sites, all LADF
stakeholders established relationships with
LADF partners; while all extension
stakeholders were linked to extension
partners, all COAS stakeholders connected to
COAS partners and all marketing stakeholders
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Frequent partners
NGOs: 27.7%
Extension: 18%

LGAF: 26.8%
Research: 10.7%

Input suppliers: 20.5%

Figure 3. Strength of partnerships in action sites in highlands of Rwanda. The colour of the circle at arrow tail
shows the organisation that the respondent represented while the circle at the arrow head shows the partner that
the respondent mentioned to be linked with. NGO: Non-Government Organisations, INSU: Input Suppliers,
LADF: Local Government, Administration and Farmers Representatives, COAS: Cooperatives and Farmers’
Associations, FABO: Faith Based Organisation, FICR: Financial and Credit organisations.

also connected to marketing partners (Figs. 4
and 5). In fact, stakeholders were linked
exclusively to partners of the same kind.
Moreover, each stakeholder was linked to one
partner (Figs. 4 and 5). Additionally, 59.5%
of partnerships were formalized (Fig. 4)
whereas very weak and weak partnerships
represented 49.4% (Fig. 5).
The agro-social networks of partnerships
(ties) between and among stakeholders, and
partners (nodes) in counterfactual sites under
ARD systems, were very simple where nodes
(stakeholders and their partners) were
connected to others with only one link (one
tie). Furthermore, they were characterised by

absence of dynamism; they were inactive and
passive. Stakeholders exclusively established
relationships with partners of the same kind,
probably because of lack of awareness of the
benefits of networking with different partners,
or lack of agricultural interactions between
stakeholders and partners, such as provision
of agricultural inputs. Further, the networks
of partnerships were probably based on
relationships other than agricultural
partnerships, such as friendships, having a
common marketing business and working in
the same organisation (Hoppe and Reinelt,
2010; Lienert et al., 2013). Hence, the popular
partners coincided with the dominant class of
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Figure 4. Formal partnership among agricultural stakeholders in counterfactual sites in highlands of Rwanda.
The colour of the circle at arrow tail shows the organisation that the respondent represented while the circle at the
arrow head shows the partner that the respondent mentioned to be linked with. NGO: Non-Government
Organisations, INSU: Input Suppliers, LADF: Local Government, Administration and Farmers Representatives,
COAS: Cooperatives and Farmers’ Associations, FABO: Faith Based Organization, FICR: Financial and Credit
Organisations.

stakeholders, implying that partnership was
driven by service delivery but not agricultural
input delivery.
CONCLUSION
The Integrated Agricultural Research for
Development (IAR4D) concept was proposed
as an innovative system that engages
stakeholders to interact very actively and to
establish interdependencies or partnerships
among themselves depending on mutual
benefits, interests and foreseen impacts to
achieve a common goal, as such, IAR4D
systems have several advantages over the
traditional Agricultural Research and
Development (ARD). Therefore, this study

was undertaken to analyse the patterns of
partnerships between stakeholders and their
partners in action sites under the IAR4D
concept for technologies and innovation
delivery.
It has been found that IAR4D systems in
action sites engages more women than ARD
models in the counterfactual sites and, hence,
may be one potential approach for reducing
gender gaps in agricultural technological
innovation transfer and adoption.
The IAR4D system in the action sites
creates complex, dynamic, active and
interactive agro-social networks of agricultural
partnerships (ties) between stakeholders and
partners (nodes). Furthermore, stakeholders
are in different field of activities from the
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Figure 5. Strength of partnerships in counterfactual sites in highlands of Rwanda. The colour of the circle at
arrow tail shows the organization that the respondent represented while the circle at the arrow head shows the
partner that the respondent mentioned to be linked with. NGO: Non-Government Organizations, INSU: Input
Suppliers, LADF: Local Government, Administration and Farmers Representatives, COAS: Cooperatives and
Farmers’ Associations, FABO: Faith Based Organization, FICR: Financial and Credit Organisations.

partners depending on the relevance of the
service provided through establishment of
partnerships. In the counterfactual sites under
ARD system, however, the agro-social
network is very simple and not active and each
stakeholder is in relationship with one partner.
Stakeholders and partners are in the same field
of activities.
The presence of complex networking of
agricultural partnerships among stakeholders
and their partners in action sites implies that
IAR4D is an efficient tool of agricultural
technological innovation delivery and adoption
than the top-down linear model of ARD. It
creates more awareness through interfaces
between stakeholders and brings more and
tangible outputs.

It has been clearly shown that IAR4D
system possesses several advantages over
ARD model although the sample of
stakeholders used in this study was probably
not representative of all subsets of organisations
and partners. It creates dense interfaces and
enhances the networking system and hence
delivers efficiently technologies and
innovations. Therefore, it can be
recommended as an efficient tool for
agricultural research and innovation delivery
as it addresses several gaps of ARD systems.
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ABSTRACT
Collective market participation can reduce transaction costs and information asymmetries, which can build up
market power. The objective of this study was to evaluate decisions to participate in collective marketing and its
effect on household income among smallholder farmers in an Innovation Platform (IP). This study targeted the
Balaka IP in Malawi. Collective marketing identified as critical for improving households’ incomes, is one of the
activities that Balaka Innovation Platform has been addressing since its formation in 2009. The study involved a
sample of 115 randomly selected households from Balaka Innovation Platform. The odds of participating in
collective marketing by smallholder farm households in Balaka was significantly influenced by gender, education
level, access to social capital through membership in farmer groups that form the Innovation Platform, farming
experience, adoption/practice of conservation agriculture and possession of assets e.g. cellphone and bicycle.
Moreover, results indicate that functions of IPs such as organising farmers to market collectively, promoting crop
diversification, improved extension service, credit access through linkages to microfinance, communication and
market linkages, positively influence income. Thus participation in multi-stakeholder IP activities highly influences
collective marketing, which in turn impacts positively on smallholder farming households’ income.
Key Words: Cellphone, collective marketing, linkages, multi-stakeholder

RÉSUMÉ
La participation collective au marché peut réduire les coûts de transaction et les assymétries d’information;
lesquelles peuvent constituer un pouvoir du marché. L’objectif de cette étude était d’évaluer les décisions à
participer à la commercialisation collective et leur effet sur le revenu des ménages entre les petits exploitants
agricoles dans une Plate-forme d’Innovation (IP). Cette étude s’est focalisée sur le Balaka IP au Malawi. La
commercialisation collective identifiée comme essentielle pour l’amélioration des revenus de ménages, est une des
activités que la Plate-forme d’Innovation de Balaka a toujours abordé depuis sa mise en place en 2009. Cette
étude a utilisé un échantillon de 115 ménages aléatoirement selectés dans la Plate-forme d’Innovation de Balaka.
Les chances de participation des petits exploitants agricoles à la commercialisation collective au Balaka était
significativement influencées par le genre, le niveau d’éducation, l’accès au capital social à travers les groupements
de producteurs qui forment la Plate-forme d’Innovation, l’expérience agricole, l’adoption/la pratique de l’agriculture
conservative et la possession d’actifs eg. téléphone cellulaire et bicyclette. De plus, les résultats montrent que les
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fonctions des IPs telles que: organiser les agricultures à commercialiser collectivement, promouvoir la diversification
de culture, le service amélioré de vulgarisation, l’accès au credit en liaison avec la microfinance, la communication
et les liens commerciaux, influencent posistivement le revenu. Ainsi, la participation multipartite aux activités de
l’IP influence la commercialisation collective, qui en conséquence impacte positvement sur le revenu des petits
exploitants agricoles.
Mots Clés: Commercialisation collective, multipartite, liens, téléphone cellulaire

INTRODUCTION
Most of the developing world still directly or
indirectly depends on agriculture for their
livelihoods, mostly as small-scale farmers.
Efforts to uplift this world’s agricultural
development in the past, targeted building
farmer’s production capabilities (Fischer and
Qaim, 2012). Nowadays, improving farmers’
access to markets has become a key element
in strategies to promote rural development and
enhance farmers’ income (Fischer and Qaim,
2012). In order to succeed in improving market
participation and improving income,
agricultural development programmes have to
address the multiple market failures that
smallholder farmers suffer from (Jayne et al.,
2010).
In the 1980’s African governments were
affected by structural adjustment programs
(SAPs) (FAC, 2009). These adjustment
programmes led to market liberalisation and
reduction of government involvement in some
agricultural activities (Abaru et al., 2006).
Changes due to the SAPs brought gaps in the
roles that were previously performed by the
government ministries such as agricultural
extension (FAC, 2009). Consequences of these
gaps were exposure of farmers to food
insecurity, poor access to markets and market
information, poor incomes from agricultural
activities, poor access to credit and extension
services (Kydd and Dorward, 2004).
Smallholder farmers in particular, now face
various constraints that impede them from
taking full advantage of marketing
opportunities. The constraints in accessing
available markets for maximum benefits

include poor access to information, poor
market and road infrastructure, and
smallholder farmers, high transaction costs
that often reduce their incentives for market
participation (Key et al., 2000; Barrett, 2008).
This is true for both input and output markets.
Furthermore, they have small land holdings
with few assets, and often have limited access
to services, including effective extension and
credit, which happen to be important
preconditions for improving production
systems (Reardon et al., 2009). Collective
marketing of agricultural commodities has
recently been one of the recent developments
believed to improve benefits of the smallholder
farmer (Nyikahadzoi et al., 2010).
Farmer groups in marketing are avenues
to reduce transaction costs (Valentinov, 2007;
Markelova et al., 2009). They can be oriented
towards improving production, marketing or
livelihoods in general, sometimes serving more
than one purpose (Bernard et al., 2008;
Bernard and Seyoum, 2009; Francesconi and
Heerink, 2011). While there is evidence
indicating that smallholder farmers are unable
to compete in high-value markets, there are
various examples where they successfully
participate through collective action and
institutional support (Narrod et al., 2009). For
example, Holloway et al. (2000) demonstrated
that for the dairy sector in Ethiopia, cooperative
marketing for small producers reduces
transaction costs. In Kenya, Ethiopia and
Zambia, green bean growers organised in
farmer groups were able to enter markets in
Europe (Okello et al., 2007).
The objective of this paper was to better
understand what drives collective action in
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marketing among smallholder farmers in Balaka
and through what mechanism the potential
benefits of collective marketing emerge.
METHODOLOGY
Data collection. This study used crosssectional household data using a questionnaire
with semi structured and structured questions.
The survey gathered data from Balaka IP in
Malawi. Random sampling was used to select
5 villages in Balaka district, from which the
sample of 115 smallholder farmers was
selected randomly. Resident district agricultural
extension officers from the 5 villages provided
lists of households. The survey collected
information on household composition and
characteristics, cereal and legume crop
production, household market participation,
access to infrastructure, household incomes,
ownership of land and non-land assets, crop
diversification, group membership,
conservation agriculture adoption and practice,
livestock ownership and access to agricultural
inputs on credit and many other socioeconomic
variables.
Balaka Innovation Platform. Balaka IP was
formed in 2009 with the aim of addressing
farmer problems. An IP comprises of a group
of individuals with different backgrounds and
interest: farmers, traders, processors,
researchers, government officials, etc. The
members come together to diagnose problems,
identify opportunities and find ways to achieve
their goals. They may design and implement
activities as a platform, or coordinate activities
by individual members.
The Balaka IP was initiated by the
International Centre for Tropical Agriculture
(CIAT) in 2009. As a research organisation,
CIAT identified the broad focus area of the IP.
Initially, it identified stakeholders, brought them
together and convened meetings. Day to day
facilitation of the platform was done through
the government extension agents. The main
problems which were meant to be addressed
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by the platform in Balaka include; low
productivity, lack of input and output markets,
low incomes, and poverty in general.
Through multi-stakeholder dialogue the
platform proposed activities meant to improve
livelihoods of participants. Some of the
activities included conservation agriculture
adoption, crop diversification, improved
communication through the platform, linking
farmers to microfinance institutions, collective
market participation, joining farmer groups
organised by the platform and various other
activities. The main aim was to improve
household income and food security.
Results were meant to be achieved through
the strength of the platform. The platform is
considered powerful as it leads to better
informed decisions, it contributes to capacity
development, it makes innovative research
possible and more importantly it can enhance
impact. It, therefore, means that farmers can
improve their agricultural productivity and
profitability and improve how they manage
natural resources. More importantly farmers
can increase their income and reduce poverty.
Conceptual framework. The study developed
a simple model of collective market
participation for farmers in Balaka district of
Malawi. It considered a dummy variable for
collective market participation with two values,
1 if the farmer sold collectively, and 0 for
otherwise. If a farmer decides to sell
individually the study assigned a value of zero,
the same to those who did not sell completely.
Each farmer considered was a utility
maximiser that is, derives some utility from
either selling or not selling their crops
collectively. If a farmer decided not to sell
collectively the study assumed that there was
some utility associated with such a move.
Without loss of generality, the study
normalised this utility associated with not
selling collectively to zero. Collective market
participation in this paper was measured in this
way; if a farmer sold at least one of his or her
crops collectively, we considered him/her as
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a collective market participant; and any other
scenario we considered otherwise.
Econometric model. The decision to sell
collectively was modelled in a simple logistic
regression and reported are the odds ratios.
The smallholder farmer’s behavior towards
collective market participation is described by
the following Equations numbered 1 - 4.
Probability of an event = P(Y, 1, if the
smallholder farmer sells collectively and 0,
otherwise)................................. Equation 1
Let Xi represent a set of parameters including
socioeconomic, farming, institutional factors,
and other household specific characteristics
which influence the collective marketing
decisions of the individual farmer. We also
assume that Zi is an indirectly utility derived
from selling farm produce collectively which
is a linear function of k explanatory variables
(X), and is expressed as:

Consider also Pi =

e zi
1 + e zi

.................

Equation 3

Where:
Pi denotes the probability of the ith farmer’s
participation decision, and (1-P i ) is the
probability of not participating collectively in
the market. The odds of participation (Y=1)
vs non-participation (Y=0) to be used can be
defined as the ratio of the probability that a
farmer sells collectively (Pi) to the probability
of not selling collectively (1-Pi), namely odds
= Pi / (1 - Pi ) (Long, 1997). By taking the
natural Logarithms, we get the prediction
equation for the individual farmer:

 P
Ln i
 1 − Pi


n
 = β 0 + ∑i =1 β i X ki = Z i


………………….......…………… Equation 4
Where Zi is also referred to as the odds ratio

Z i = β 0 + ∑i =1 β i X ki + ε i ......... Equation 2 in favour of collective market participation or
n

Where:

β0 is the intercept term, and, β1, β2, β3……, βi
are the coefficients associated with each of
the k explanatory variables (X1, X2, X3,…,Xki)
and is an error term that follows a logistic
distribution. The X vector of variables explain
collective market participation by the
smallholder farmer, i.e. it explains the likelihood
of participation in the market collectively with
others by the individual (ith) farmer (Table 1).
Since Pi, the probability of participation is
not observable; we asked the farmers whether
they sold collectively or not in any of their
previous season crop output. The farmers
sampled were asked a specific question on
collective market participation, whether they
sold any of their produce collectively with yes
or no responses.

in other words the unobserved probability that
the farmer either sells collectively or not sells
collectively.
A logit model for collective market
participation with collectivmktng, Age1,
hh_sex, edu, labour, mktinfo, transprtaccess,
Extensionfreq, Group, Expfarming, Distmkt,
Bicycle, Cellphone, and CA_Practice as
predictor variables was then run. Table 1
presents a description of the explanatory
variables. Economic theory on market
participation and the factors likely to influence
market participation decisions was used in
selecting the covariates used in the logistic
regression model.
Choice of variables to explain variability in
collective market participation was guided
mainly by previous studies on collective action
in smallholder farming, researchers’
knowledge of the Balaka innovation platform,
and collective action literature and intuition.
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TABLE 1. Explanatory variables selected to explain collective market participation and their posited signs for
the Balaka IP in Malawi
Variable

Variable description

Age1
hh_sex

Age of farmer in years
Gender of household head (1=male)

Posited
sign (+/-)
+/-

edu
Education level of household head
1(no education) No education

+
-

2(primary)
3(secondary)

primary
secondary

+
+

4(vocational)
5(university)

Vocational training
University

+
+

labour
mktinfo

Number of household members who provide labor
Market information access, 1 if yes, and 0 if no access

+
+

transprtaccess

Transport information access 1 if farmer have access to any form of transport
information, and 0 if no access

+

Extensionfreq
Group

Frequency of extension visits
Group membership (proxy for access to social capital) 1 farmers belongs to a

+
+

Expfarming

farmer group, 0 if no
Natural log of years of farming experience

+/-

Distmkt
Bicycle

Distance to the nearest input/output market
Ownership of a bicycle 1 yes, 0 no

+

Cellphone
CA_Practice

Dummy for possession of cell phone 1 if yes, 0 if no
Dummy for Conservation Agriculture practice 1 practice CA, 0 not practicing CA

+/+

Some of the studies that were used to guide
selection of explanatory variables of collective
action included Bernard and Spielman (2009),
Francesconi and Heerink (2011), Adong et al.
(2012) and Yang and Liu (2012). The study
mainly chose the mentioned authors’ work to
guide variable selection because of their focus
on collective action studies and also on
smallholder farming. In addition, the study used
their findings, conclusions and other collective
action literature in hypothesizing direction of
influence of chosen variables on collective
market participation.
Impact of collective marketing on income.
To conceptualise and measure the impact of
collective market participation, the study
adopted the potential outcomes framework

following the work of Rosenbaum and Rubin
(1983), Angrist et al. (1996), and Heckman
and Vytlacil (2005). According to this
framework impact (treatment effect) can be
defined as the outcome for exposure
(participation) minus the outcome for nonexposure (non-participation)-(Y1-Y0). In our
specific case it is the difference in income
between collective market participants and
non-collective participants.
Due to the fact that it is impossible to
observe both an outcome and counterfactuals
for the same individual, this approach relies
on different individuals to estimate treatment
effect. Because of the possibility of selection
biases, participating farmers and nonparticipating farmers tend to be systematically
different sub-samples. The inherent challenge
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of impact evaluation is, therefore that of
isolating the effect of the treatment from other
factors and potential selection biases
(Khandker et al., 2010).
One of the often used means of dealing
with selection bias and achieve statistically
comparable groups, utilises the two key
assumptions of conditional independence and
overlap. Conditional independence assumption
states that given a set of observable covariates
X that are not affected by treatment; potential
outcomes Y are independent of treatment
assignment T. This means that X must account
for factors influencing exposure such that after
controlling for those, the effect of collective
market participation can be obtained free of
selection bias. The overlap assumption requires
that for all possible values of X, there are both
treated and untreated units. Rosenbaum and
Rubin (1983) term conditional independency
overlap as ‘strong ignorability’.
In this study, the average treatment effect
(ATT) was estimated using the nearest
Neighbour Matching approach. This approach
imputes the missing potential outcomes for the
untreated group using average outcomes for
individuals with similar observed

characteristics, based on covariates X (Table
1).
RESULTS AND DISCUSSION
Descriptive statistics. Table 2 presents
information on farmers’ collective market
participation status in some selected socioeconomic attributes of households in the Balaka
IP in Malawi. Mean farm income of participants
was found to be US$ 428.68 and 337.33 for
non-participants, but not significantly different
(P>0.05). Notable differences between
participants and non-participants were only
found in farming experience and labour. Nonmarket participants had more years of farming
experiences at the time of the survey. Noncollective market participants had (21.94)
mean. Collective market participants had more
labour personnel fit to work in their fields with
a mean of 3.33 compared to 2.84 for nonmarket participants.
For all other household characteristics, head
age, male, family size, conservation agriculture
practice, crop diversification, credit access,
extension service reception frequency, market
access, transport access, distance to market,

TABLE 2. Socioeconomic comparison of collective market participants and non-market participation in Balaka
IP in Malawi
Variable
Farm Income (US$)
Age
Farming experience
Male (%)
Family size
Conservation Agriculture Practice (%)
Crop diversification
Credit (%)
Extension frequency
Labour
Market access (%)
Transport access (%)
Distance to main input/output market
Cellphone (%)
Bicycle (%)

Participants

Non-participants

t-test

427.68
48.10
17.24
0.65
5.27
0.85
0.73
0.88
2.88
3.33
2.35
0.44
4.07
0.69
0.77

337.33
50.83
21.94
0.75
4.95
0.94
0.76
0.90
2.92
2.84
2.76
0.40
4.63
0.78
0.68

0.301
0.328
0.039**
0.285
0.406
0.117
0.705
0.728
0.945
0.074*
0.256
0.626
0.114
0.303
0.306

*significant at 10%; **significant at 5%; ***significant at 1%
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possession of mobile phones and bicycles were
not significantly different.
Collective market participation. The results
of the logistic model are presented in Table 3.
The number of observations used in the model
are 115. Prob>Chi2=0.0010***; and a pseudo
R2 of 23.84%, showing that the model was
valid and estimates fitted very well the data at
an acceptable level.
Table 3 presents standard errors (S.E),
Odds ratios and the p-values. Odds ratios show
the predicted change in odds for a unit increase
in the corresponding explanatory variable.
These estimates provide information on the
relationship between significant explanatory
variables and their influence on collective
marketing adoption within the study area,
where the dependent variable is on the logit
scale. Significant variables in the logistic model
were gender, primary education, labor, market
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information access, group membership,
farming experience, ownership of a bicycle
and practice of conservation agriculture.
Gender of household was used to capture
differences in tastes and preferences for men
and women in farmer collective market
participation. Male headed households were
expected to have relatively higher chances of
participating collectively in the market. Female
headed households are expected to have higher
chances of joining farmer groups, but less
inclined to market participation. Gender of
household head from the model was significant
in influencing collective marketing participation
(P<0.01). The odds of participating collectively
in the market in Balaka were 0.309 times larger
for men compared to women. Results imply
that collective market participation was less
likely to happen if the household head was male
compared to where the household head was a
woman. The result contradicted our

TABLE 3. Variables influencing collective market participation in Balaka Innovation Platform in Malawi
Variable

Variable description

Odds
Ratio

Std. Err.

P-value

collectivmktng
Age1
hh_sex

Dummy variable for collective marketing
Age of farmer in years
Gender of household head

1.525
0.309

1.4642
0.1898

0.660
0.056*

edu

Education level of household head

1(no education)
2(primary)
4(vocational)

No education
primary
Vocational training

4.557
9.909
1.414

5.4592
13.5519
2.3769

0.206
0.094*
0.837

labour
mktinfo
transprtaccess
Extensionfreq
Group
Expfarming
Distmkt
Bicycle
Cellphone
CA_Practice
_cons

Number of household members who provide labor
Market information access
Transport information access
Frequency of extension visits
Group membership (proxy for access to social capital)
Natural log of years of farming experience
Distance to the nearest input/output market
Ownership of a bicycle
Dummy for possession of cell phone
Dummy for Conservation Agriculture practice
Constant

1.694
1.96
2.204
0.987
4.869
0.522
0.894
4.166
1.91
1.77
0.288

0.3197
0.1028
1.1132
0.0903
3.8256
0.2037
0.1129
2.6979
0.1334
0.1556
1.0561

0.005***
0.002***
0.118
0.890
0.044**
0.096*
0.375
0.028**
0.018**
0.049**
0.734

*Significant at 10%; **Significant at 5%; ***Significant at 1%; N=115; Pseudo R2 = 23.84%; Prob> Chi2 =
0.0010***
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expectation that men would be more likely to
participate in the market collectively. Results
also contradicted those of Mukundi et al.
(2013), but were consistent with those of
Musyoki et al. (2013). Exploring possible
constraints hindering equal participation
chances of women farmers could improve
overall collective market participation in Balaka
IP. Possibly, less chances of women adopting
collective market participation observed in
Balaka IP could be as a result of lack of
resources and power to effectively make the
crucial collective market participation
decisions.
The results also showed that collective
market participation was 9.9 times likely to
happen when the household head had at least
primary education (Table 3). This result
highlights the importance of primary education
in the studied area. About 69.57% of the
farmers in the IP had primary education.
Usually, education level of the household is
used as a proxy for human capital endowment.
Education is, therefore expected to have a
positive effect on participation in commodity
markets. The result confirms that with primary
education, farmers’ ability to utilise market
information is enhanced; which lowers
transaction costs and thereby make collective
market participation worthwhile.
Results are consistent with that of
Olwande and Mathenge (2010) who found out
that education was an important determinant
of market participation and concluded that
educating farmers can improve collective
market participation rates amongst rural
households. We, therefore, conclude that
education is a key determinant of collective
market participation in Balaka IP. Households
need at least primary education to effectively
commit themselves in collective marketing.
One of the significant variables is household
labour. Results show that a unit increase in
household labour increased the odds of
collective market participation by 69.4%. The
result was expected because a large labour
force is expected to have a positive impact on
collective market participation, if the

collaborating households provide labour
efficiently. In collective market participation;
labour is demanded as producers intending to
sell collectively have to carry their output to a
common warehouse or place in preparation to
sell their output to the market of choice.
Results are consistent with those of Alene et
al. (2008) and Mathenge et al. (2010).
Consistency of our results with other
researchers’ findings confirm that labour is an
important determinant of collective market
participation in smallholder farming.
With access to market information,
smallholder farmers can weigh the pros and
cons of available market options, and ways of
approaching them. The results confirm that
the odds of smallholder farmers marketing their
produce collectively were 1.96 times likely
among farmers with access to market
information.
In line with market information, ownership
of a mobile phone also increased the odds of
collective market participation with farmers
who own a mobile phone having odds of
market participation that are 1.91 times higher
compared to those without (Table 3). With a
mobile phone farmers searched for relevant
information from various sources, and this
encouraged participation in commodity
markets.
Farmers who had price information prior
to marketing tended to be more informed on
how to sell and the quantities than those
without market information. This finding is
consistent with economic theory by Key et
al. (2000) and Alene et al. (2008), who found
a relationship with price information and
market participation. The result, therefore,
confirms that access to information, market
information in particular, is a crucial
determinant of collective market participation.
Smallholder farmers need to have access to
marketing information for them to firmly
decide on whether to participate or not. Access
to information can help them to conceive the
potential benefits of collective market
participation better with aces to information
than without.
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Group membership in this study was used
as proxy for access to social capital. The
assumption was that with access to social
capital, a farmer could benefit from other
farmers’ experiences, and from indigenous
technical knowledge from group members.
Group membership is expected to have a
positive effect on household market
participation. Results from our analysis reveal
that the odds of marketing produce collectively
are 4.9 times more likely for farmers with
access to social capital compared to those
without access. A possible explanation is that
with group membership, farmers can obtain
market information easily, i.e. they can get
what the market demands in terms of quantities
and this can reduce transaction costs
associated with collective marketing.
Results are consistent with that of Jagwe
et al. (2010) and Fischer and Qaim (2012)
who argue that participation in farmer
organisations, can reduce transactions costs
associated with smallholder agriculture. In
addition, group membership in farmer
organisations can increase household’s access
to market information necessary for their
decision making.
Farming experience was also a predictor
variable selected to explain collective market
participation. From the model, the variable was
significant (P<0.05). Farming experience had
a positive influence on likelihood of farmer to
approach commodity markets collectively with
other farmers. The result was expected since
an increase in farming experience is associated
with improved market participation in this case
collective market participation. In the lifecycle
of a farmer, a point of decreasing marginal
labour productivity is anticipated, whereby an
increase in farming experience is expected to
be negatively associated with market
participation; hence, natural log of farming
experience was used to account for the effect
of life cycle on collective market participation.
Results are consistent with those of Martey et
al. (2012), who pointed out that experienced
households were able to take better production
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decisions and have greater contracts which
allow trading opportunities to be discovered
at lower costs.
Bicycles were one of the common modes
of transport for the rural people in Balaka
district. They played a very important role in
transporting commodities from the rural homes
to nearby markets (Table 3). The odds of
collective market participation were 4.2 times
more likely for households who owned a
bicycle compared to those without. This is
probably because ownership of a functional
bicycle eased transportation of produce for
farmers and moreover, transaction costs in
collective marketing process were reduced
and, hence, encouraging collective market
participation.
Conservation agriculture (CA) was a
common practice in Balaka IP. CA practice
was also a predictor variable selected to explain
collective market participation (Table 3).
Results indicate that CA had significant
influence on collective market participation
decisions in Balaka. This can be explained by
the fact that the biophysical transformations
that are occasioned by practicing conservation
agriculture are expected to result in sustained
increase in crop yields (Erenstein, 1999). More
so, crop rotations reduce pest attack and
improve soil fertility which can be expected
to improve crop productivity. Minimum soil
disturbance also improves organic matter
content is why CA farmers can be considered
more likely to produce surpluses than their
non-CA counterparts. Moreover, access to
better agronomic practices and marketing
strategies from CA promoters in the district
can also explain why CA adopters were more
likely to adopt collective market participation
when compared to their counterparts.
Distance to the nearest market, transport
information access, extension reception
frequency and age were not significant in
explaining collective market participation.
Impact on income. Table 4 shows the
estimated impact of collective market
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TABLE 4. Impact of collective market participation on agricultural income in the Balaka IP in Malawi
Variables
Average treatment effect

NNM

Agricultural income (US$)

144.15* (110.014)

Mean of outcome variable
Collective market participants
Non-collective participants

427.68
337.33

*Significant at 10% level. Standard error for the ATT is given in parentheses. NNM = nearest neighbor matching
method. There were 83 observations shown made up of 52 collective participants and 31 non-collective participants

participation on farm income. The study utilised
the propensity score matching method based
on matched observations to isolate the effect
of adopting collective market participation on
farm income. The results from our empirical
analysis shows that, after controlling for
farmer socioeconomic characteristics (Table
1), adoption of collective market participation
was associated with a significant improvement
in farm income. Precisely, the nearest neighbor
matching results show that the ATT was US$
144.15 (P<0.1) on farm income. In other
words, farmers who adopted collective market
participation in the chosen year/harvest season,
increased their agricultural income by US$
144.15 (P<0.1) per growing season.
The result could be explained by the fact
that collective market participation improves
bargaining power of farmers as sellers on the
market, and, hence, they are likely to get higher
prices for their produce collectively than as
individuals. The result is in line with findings
of other authors on the impact of collective
market participation. Johnson and Berdegue
(2004) noted that cooperating can help farmers
negotiate better prices for inputs and outputs.
Farmers are able to negotiate for better input
and output prices on the market which then
improves their farm income. Moreover, Alene
et al. (2008), Jagwe et al. (2010) and other
market economists revealed that access to
input and output markets reduce transaction
costs which, therefore, improves the
marketing margins for farmers.
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ABSTRACT
One of the very numerous decisions that smallholder farmers face world wide relates to market participation in
agricultural markets and, consequently choosing the appropriate marketing channel for their agricultural produce.
Such decisions impact on their incomes and subsequently on their welfare. The objective of this study was to
determine how a multi-stakeholder innovation platform approach influences pigeon pea (Cajanus Cajan L.)
marketing decisions in smallholder farming in Malawi. The study relied on primary data collected from 115
households in Balaka District in Malawi during an impact survey done in November 2014. Results confirmed
that the multi-stakeholder innovation platform approach improves decision making in pigeon pea marketing.
Variables such as access to transport services and market information, improved extension, capacity building
through farmer training, adoption of conservation agriculture and membership to farmer groups influenced
marketing decisions.
Key Words: Marketing channel choice, market participation, pigeon pea

RÉSUMÉ
L’une des plus nombreuses décisions auxquelles les petits agriculteurs font face généralement est relative à la
participation aux marchés entre les marchés agricoles et, par conséquent choisir les canaux appropriés de
commercialisation pour leur produits agricoles. De telles décisions impactent sur leurs revenus et ultérieurement
sur leur bien-être. L’objectif de cette étude était de determiner comment l’approche de la plate-forme d’innovation
multipartite influence les décisions de commercialisation du pois d’angole (Cajanus Cajan L.) chez les petits
exploitants agricoles au Malawi. L’étude s’est basée sur des données primaires collectées sur 115 ménages dans
le district de Balaka au Malawi au cours d’une enquête d’impact conduit en Novembre 2014. Les résultats ont
confirmé que l’approche de la plate-forme d’innovation multipartite améliore la prise de décision de la
commercilisation du pois d’angole. Les variables tells que l’accès aux services de transport et au marché
d’information, améliorent la vulgaristaion, le renforcement des capacités à travers la formation des producteurs,
l’adoption de l’agriculture de conservation et les groupements de producteurs ont influencé les décisions de
commercilalisation.
Mots Clés: Choix des canaux de commercialisation, participation au marché, pois d’angole
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INTRODUCTION
Participation in lucrative markets can be an
effective route for rural smallholder farmers
to move out of abject poverty (IFAD, 2003;
Omiti, 2009). Markets play a significant role
in economic development by improving
incomes and food security. Well-functioning
markets lead to efficient allocation of scarce
resources and maximisation of the general
welfare of society (Omiti, 2009).
The trade theory postulates that if
households participate in markets by selling
surplus of what they produce on a comparative
advantage, they are set to benefit not only from
the direct welfare gains, but also from
opportunities that emerge from economies of
large-scale production (Barrett, 2008).
Indeed, they will also benefit from
technological change effects; improved flow
of ideas and from trade-based interactions
(Barrett, 2008). Moreover, choice of a
marketing channel is considered one of the key
ingredients to successful marketing of both
agricultural and non-agricultural products
(Tsourgiannisa, 2008). This is so because
different channels are characterised by
different benefits (profitability) and costs.
Therefore, marketing channel choice decisions
are very important especially in a liberalised
market economy like that of Malawi where
there are alternative marketing channels and,
therefore, open to seller’s choice.
Understanding factors that influence
smallholder farmers’ choice of marketing
channel for their produce is important to help
smallholder farmers to reap maximum benefits
from available markets. In addition, such
studies are vital in legume production because
legume sub-sector (groundnut, soybean,
cowpea, and sugar bean) has high potential to
help diversify the economy, eliminate nutrition
problems, and improve food security status;
and therefore alleviate poverty in rural
communities.
The objective of this study was to identify
and assess the factors influencing agricultural

market participation behaviour among
smallholder pigeon pea farmers in Malawi.
METHODOLOGY
Data collection. This study made use of
cross-sectional household data collection,
using a questionnaire with semi structured and
structured questions. The questionnaire was
pre-tested and corrected for errors before
administering it for final data collection.
Random sampling was used to select 5 villages
in Balaka district, from which we drew a
sample.
Resident district agricultural extension
officers from the 5 villages provided lists of
households and from which we selected a
random sample of 115 smallholder farmers.
Data were collected in November 2014,
through face-to-face administration of
questionnaires. Information was collected on
household composition and characteristics,
cereal and legume crop production and
marketing, household market participation,
access to infrastructure, household incomes,
ownership of land and non-land assets, crop
diversification, group membership,
conservation agriculture adoption and practice,
livestock ownership and access to agricultural
inputs on credit and many other socioeconomic
variables.
Econometric models for marketing
decisions. We modelled the decision to sell
pigeon pea, and choice of market in a simple
logistic regression and multinomial logit
regression respectively; and we report odds
ratios for the market participation model and
coefficients for the marketing channel made.
Our empirical specification for the logit model
takes the following form:

S i* = β X i + ε i ....................... Equation (1)
Where:
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*
i

S = the unobserved probability that the farmer
either sells or not sells their pigeon peas. The
vector X i controls for the household and
farmer related characteristics and ει = an error
term that follows a logistic distribution. The
farmer sells whenever Si*> 0; and since Si* is
not observable, from the data we asked the
farmers whether they sold or not sold their
produce. The farmers sampled were asked
whether they sold their pigeon peas or not with
yes or no responses. We constructed an
indicator variable to represent this decision and
is defined below:

1 enters market
Si = 
0 otherwise
In addition, to model the marketing channel
choice decision we used the multinomial logit
regression model, farmers were asked where
they had decided to sell their pigeon pea with
the following as responses. To model
marketing channel choice using multinomial
logit regression, we made the following
assumptions:
(i) that the error terms were identical and
independently distributed with type i
extreme value distribution;
(ii) that the probability that a household
chooses alternative J can be explained by
a multinomial model (Greene, 2000) as
follows:

Pij =

(

exp β i X ij

∑

j
j =0

(

)
)

exp β j X ij ......... Equation (2)

Where:
= a vector of household of the i th
respondent facing alternative j and âj = a vector
of regression parameter estimates associated
with alternative j. Following Equation 2, we
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can adapt the Multinomial Logit Model
(MNLM) fitting to this study as follows:
P (MktChannel ji = j ) =
............................................. Equation (3)
Where:
i represents ith household, and i= 1, 2, 3, 4….,
nth household:
j represents the dependent variables (different
marketing channels), j=1 for Private traders,
j=2 for ADMARC, and j =3 for companies/
processors.
P = the probability of a marketing channel j to
be chosen by the pigeon pea farmer i;
(MktChannelji = j) Means that the marketing
channel j is chosen by farmer i; and Xi =
(sex i , age , labor, cellphone, distance to
market, mktinfo… etc.)
The model was tested for the validity of
the independence of the irrelevant alternatives
(IIA) assumptions, using the Hausman test for
IIA. The Hausman specification test compares
an estimator θ1 that is known to be consistent
with an estimator θ2 that is efficient under the
assumption being tested (Hausman, 1978). The
null hypothesis is that the estimator θ2 is indeed
and efficient and consistent estimator of the
true parameters. If this is true, there should
be no systematic differences between θ1 and
θ2. We fail to reject the null hypothesis of the
independence of the choice, suggesting that
the MNLM specification was appropriate for
modeling choice of marketing channel chosen
by the pigeon pea farmer. One of the reasons
why farmers might decide to sell to private
traders or ADMARC versus selling to
companies or processors, might be the
distance to that particular market, market
information access, prevailing market prices
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per kilogramme, and availability of customers,
among others. Taking that into consideration,
we then selected variables for the two models
market participation model and marketing
channel choice model as explanatory variables
(Table 1). First, we ran the logit model for
market participation in pigeon pea, with
independent variables presented in Table 1.
Secondly, we ran the MNLM for marketing
channel choice. Independent variables are
presented in Table 1.
Specification and description of variables.
Choice of variables used in the two models
was guided by the market participation theory,
past empirical work on market participation,
knowledge of Balaka innovation platforms and
intuition. Some empirical work that guided
selection of covariates include studies by
several authors (Alene et al., 2008; Jagwe et
al., 2010; Reyes et al., 2010).
RESULTS AND DISCUSSION
Descriptive statistics. Table 2 presents
descriptive statistics for all the variables used
in the analysis.
The demography of the household plays
an important role in household farm operations
including marketing decisions. This study
included various demographic characteristics,
such as, gender, age, farming experience of
household head and household size (Table 2).
The sample was dominated by male headed
households as (70%), with mean age of 49.59
years. Household size in the sample was 5.10
and on average the household aged about 19.81
years of farming experience.
Land is generally scarce in Malawi (GoM,
2003) which implies that farm households
must adopt productivity increasing
technologies to meet household food needs.
Sustainable intensification will improve the
odds of producing surpluses to sale on the
market as well.
This study also included a number of
institutional variables that can be used to explain

marketing decisions in Balaka. Extension
services access within the study sample was
at 76% and extension frequency was 2.90
visits per farming season. Access to market
information was very high (97%), indicating
that within Balaka most farmers had access to
marketing information, which could increase
the odds of making informed marketing
decisions. In addition, distance travelled to
reach the nearest main pigeon pea market was
only 4.37 Km; while access to transport
services was at 42%. The results indicate
favourable conditions for market participation
in the district.
One of the main activities of Balaka
innovation platform was to promote adoption
of conservation agriculture (Mango et al.,
2015). Conservation agriculture was expected
to improve soil fertility and raise crop
productivity, including pigeon pea, hence
improving chances of producing marketable
surpluses. Adoption of conservation
agriculture in the area was very high (90%).
In addition, the study also included social
capital variables, such as group membership
and access to training services. Improved
access to social capital is important as it
promotes information sharing which can speed
awareness on innovative practices in farming
(production and marketing) and their adoption.
Access to training services was at 75% and
86% of the households who were members
of at least one group within the district.
On the other hand, the study also included
a variable for actual marketing experiences of
pigeon pea. Nearly half of the households
(47%) were reported to have participated in
collective marketing. For those who
participated on the pigeon pea marketing,
average price per kilogramme received was
US$0.33 and the amount of grain delivered to
the market per household was 173.15 kg.
The study also included ownership of a
bicycle and cell phone as study covariates.
Bicycles are a common mode of transport in
Balaka and are expected to assist a lot in
delivering farm produce to the market and

TABLE 1. Definition and specification of variable
Description

Variable type

Responses

MktChnl

Indicates the channel taken by the farmer when selling his/her pigeon pea

Categorical

1- ADMARC
2 –Companies
3-Private traders

Pigeonpeas_sell_5_2
hh_sex_2_5
Age
age1
hh_size_2_11
years_hh_farming_2_16
expfarming
landsize_2_10
Ext_Accss
Extensionfreq
CA_Practice_3_1
Group

Indicates whether the farmer sold his/her pigeon peas in the past 12 months
Indicates the gender of the household head
Age of household head in years
Age of household head in years (Transformed to natural log of age)
Size of the household
Number of years in the farming business
Number of years in the farming business. (Natural log of years in farming)
Arable land size holding (ha)
Extension services access
Extension services reception frequency per year
Identifies whether farmer is practicing Conservation agriculture
Identifies whether farmer through innovation platform has membership to any farmer
group or association
Variable identifies whether farmer received any form of training from the Innovation
Platform
Indicator variable for access to any form of pigeon pea market information
Indicator variable for access to transport for fetching produce to the market
Distance to the nearest main market (Km)
Indicator variable showing how pigeon peas were sold
The price per kg at which the farmer sold their pigeon pea (US$)
The amount of pigeon pea sold (kg)
Indicator variable for ownership of bicycle
Indicator variable for ownership of a cell phone
Indicator variable for ownership of a radio

Dichotomous
Dichotomous
Count
count
Count
Count
Count
Count
Dichotomous
Count
Dichotomous
Dichotomous

1 = Yes, 0 = No
1 = Male, 0 = Female
Count
count
count
count
Count
Count
1 = Yes, 0 = No
Count
1 = Yes, 0 = No
1 = Yes, 0 = No

Dichotomous
Dichotomous
Dichotomous
Count
Dichotomous
Count
Count
Dichotomous
Dichotomous
Dichotomous

1 = Yes, 0 = No
1 = Yes, 0 = No
1 = Yes, 0 = No
Count
1=collectively; 0= otherwise
Count
Count
1 = Yes, 0 = No
1 = Yes, 0 = No
1 = Yes, 0 = No

IP_training_16_1
Mktinfo_Accss
Transpt_Accss
Distmkt
Pigeonpeas_howsold_5_10
Pigeonpeas_price_5_8
Pigeonpeas_amntsold_5_3
Bicycle_17_1
Cellphone_17_1
Radio_17_1
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TABLE 2. Descriptive statistics of the sample
Variable

Variable definitions

Obs

Mean

Std.
Dev.

Min

Max

Indicates the gender of the household head (male=1)

115

0.70

0.46

0

1

Age
age1

Age of household head in years
Age of household head in years (Transformed to natural log of age)

115
115

49.59
3.86

14.83
0.32

22
3.09

79
4.37

hh_size_2_11
years_hh_farming_2_16

Size of the household
Number of years in the farming business

115
115

5.10
19.81

2.03
12.19

1
0.4

10
57

expfarming
landsize_2_10

Number of years in the farming business. (Natural log of years in farming)
Arable land size holding (ha)

115
115

2.73
1.69

0.84
1.52

-0.916
0.1

4.043
12

Ext_Accss
Extensionfreq

Extension services access (yes=1)
Extension services reception frequency per year

115
115

0.76
2.90

0.43
2.78

0
0

1
12

CA_Practice_3_1
Group

Identifies whether farmer is practicing Conservation agriculture (yes=1)
Identifies whether farmer through innovation platform has membership to any

115
115

0.90
0.86

0.31
0.35

0
0

1
1

IP_training_16_1

farmer group or association (yes=1)
Variable identifies whether farmer received any form of training from the Innovation 115

0.75

0.44

0

1

Mktinfo_Accss

Platform (yes=1)
Indicator variable for access to any form of pigeon pea market information (yes=1)

115

0.97

0.16

0

1

Transpt_Accss
Distmkt

Indicator variable for access to transport for fetching produce to the market (yes=1) 115
Distance to the nearest main market (Km)
115

0.42
4.37

0.50
1.90

0
0.2

1
15

Pigeonpeas_howsold_5_10
Pigeonpeas_price_5_8

Indicator variable showing how pigeon peas were sold (collectively=1)
The price per kg at which the farmer sold their pigeon pea (US$)

72
72

0.47
0.33

0.50
0.11

0
0.1

1
0.55

Pigeonpeas_amntsold_5_3
Bicycle_17_1

The amount of pigeon pea sold (kg)
Indicator variable for ownership of bicycle (yes=1)

72
115

173.15
0.72

547.55
0.45

1
0

4500
1

Cellphone_17_1
Radio_17_1

Indicator variable for ownership of a cell phone (yes=1)
Indicator variable for ownership of a radio (yes=1)

115
115

0.75
0.74

0.44
0.44

0
0

1
1

Notes: Data was collected from selected smallholder farmers in Balaka district in Southern province of Malawi
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fetching inputs from the market to the house.
Cell phones are key for communication with
different stakeholders within the pigeon pea
value chain and also in money transfer and
hence can influence marketing decisions.
Within the sample, 72% of the households
owned at least one bicycle; while 74% of them
owned at least a cell phone within the
household.
Marketing decisions. Figure 1 summaries
the scheme for pigeon pea marketing decisions
in Balaka, Malawi. Generally, pigeon pea
market participation was high (62.6%). The
most preferred channel of selling pigeon pea
was to private traders (44.4%). The second
preferred channel was through companies/
processors (33.3%) and the least preferred
was ADMARC (22.2%). The result shows that
smallholder farmers acknowledged the
importance of participating in the pigeon pea
market as indicated by the high proportion of
them who sold their produce on the market.
Farmers aim to improve their incomes from
farming and, hence, end up participating in
produce markets as sellers. The preferance of
smallholder farmers for private markets
compared to government could be due to the
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fact that, private traders and companies often
have agents operating at village level, which
made it easier for the farmer to transact; unlike
ADMARC (a government institution) which
often require farmers to transport their produce
to a central collection/buying point.
Results on the level of farmer participation
(62.6%) in pigeon pea markets are not
surprising since the innovation platform has
been working hard through various
stakeholders exchanging market information,
and linking farmers to a variety of pigeon pea
markets (Mango, 2014). However, there is
need to refer to the logistic regression model
results (Table 3) to confirm which variables
drive pigeon pea market participation
significantly in the study area.
During the survey farmers were asked to
disclose prices at which they sold pigeon pea.
We then computed average prices offered to
farmers by marketing channel. Results show
that the government institution (ADMARC)
was offered the best price and the private
traders the lowest. Average prices (US$)
offered in the three different markets according
to the results are as follows: Private traders
(0.26 per kg); Companies/processors (0.30 per
kg), and ADMARC (0.32 per kg). Results, thus

Private traders
44.4%

Sell pigeon pea
62.6%

ADMARC
22.2%

Not sell
37.4%

Companies/
Processors
33.3%

Farmer’s decision

ADMARC = Agricultural Development and Marketing Corporation, Not sell represents farmers who did not sell
their produce
Figure 1. Market participation and marketing channels used by farmers in Balaka in Malawi.
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indicate that to some extent, some factors other
than price could be affecting choice of
marketing channel by the farmer. Factors such
as institutional, demographic and social capital
variables could be constraining farmers to
access marketing channels that offer higher
prices, thereby forcing them to sell to private
traders. In addition, the results could be an
indication that considering price alone in
choosing a marketing channel is not a good
decision; consideration of a combination of
factors could be important. We, thus refer to
the multinomial logit regression results to
explain what affect choice of marketing
channel used by farmers. With results from
the multinomial logit regression, we were able
to tell which combination of factors affect
choice of a specific marketing channel, and
ascertain whether variables influenced by the
innovation platform activities in Balaka also
influenced marketing channel choice
significantly.
Several other studies have used the same
approach to ascertain variables explaining
marketing channel choice. For example Mburu
et al. (2007) used the same approach to explain
determinants of marketing channel choice
amongst smallholder dairy producers in
Kenyan highlands. Jari (2009) also used the
same approach and found out that several
factors including; market information,
expertise on standards, contractual
arrangements, social capital, market
infrastructure, group participation and tradition
significantly influence market channel choice
in smallholder farming in Kat River valley of
Eastern Cape province of South Africa.
Logistic regression results. Logistic
regression results show that extension service
reception frequency, transport access, distance
to the nearest main market, group membership,
trainings from the innovation platform and
conservation agriculture adoption significantly
influenced participation decision in the pigeon
pea market (Table 3). Odds ratios show the
predicted change in odds for a unit increase in
the corresponding explanatory variable.

Extension service reception frequency
measures the rate of visits by extension agents
to a farmer per year. In this study, each
household was visited by an extension agent
about 3 times per farming season. Extension
service reception frequency by the smallholder
farmer was found to be significant at 10%,
implying that the more extension visits a
smallholder pigeon farmer got, the more
chances of participating in the market.
The odds of participating in the pigeon pea
markets were found to increase by 18% for a
single day increase in extension reception
frequency. This result implies that the
innovation platform was effectively reinforcing
extension service delivery so well as to
improve participation in legume markets.
Improved extension influenced farmers
positively in pigeon pea markets. These results
are, similar to findings by Alene et al. (2008)
who concluded that input use and extension
increases the odds of participation in
commodity markets in Kenya.
Access to transporting services by farmers
in the district and distance to the main market
were also significant in explaining pigeon pea
marketing participation (Table 3). This implies
that if farmers get more and reliable transport
services in this area, their chance of
participating on the pigeon pea market
improves. The odds of participating in the
pigeon pea market were 2.6 times more likely
for those who had access to transport services
as compared to those who did not have access.
As highlighted earlier, average distance
travelled by farmers to the main pigeon pea
market was 4.37 Km. This indicates that
pigeon pea farmers are now linked to nearby
markets through the innovation platform,
which helps them to reduce marketing costs;
hence, improving marketing margins. This has
been made possible by the construction of a
ware house in Balaka town by Agriculture
Commodity Exchange that buys farmers pigeon
peas in bulk. So farmers do not have to go to
Blantyre.
The odds of market participation were
found to increase by 22% for every decrease

TABLE 3. Logistic regression results on market participation of pigeon pea farmers in Malawi
Definitions

Odds
ratio

Std. Err.

P-value

hh_sex_2_5
hh_size_2_11
expfarming

Indicates the gender of the household head (male=1)

1.57

0.8422

0.398

Size of the household
Number of years in the farming business. (Natural log of years in farming)

0.92
0.86

0.1089
0.2571

0.462
0.611

Extensionfreq
Mktinfo_Accss

Extension services reception frequency per year
Indicator variable for access to any form of pigeon pea market information (yes=1)

1.18
0.25

0.1113
0.3677

0.075*
0.346

Transpt_Accss
Distmkt
Group

Indicator variable for access to transport for fetching produce to the market (yes=1)
Distance to the nearest main market (Km)
Identifies whether farmer through innovation platform has membership to any farmer group or

2.67
0.78
2.50

1.2871
0.0980
0.1905

0.041**
0.046**
0.070*

IP_training_16_1

association (yes=1)
Variable identifies whether farmer received any form of training from the Innovation Platform (yes=1)

3.10

0.1882

0.054*

CA_Practice_3_1
Bicycle_17_1

Identifies whether farmer is practicing Conservation agriculture (yes=1)
Indicator variable for ownership of bicycle (yes=1)

5.95
2.57

5.2594
1.5541

0.044**
0.120

Cellphone_17_1
_cons

Indicator variable for ownership of a cell phone (yes=1)
Constant

0.52
126.21

0.3320
416.35

0.303
0.143

Number of observations
LR chi2(12)

Number of observations
Likelihood ratio (LR) chi-square test

Prob > chi2
Pseudo R2

The probability of obtaining the chi-square statistic (22.70) given that the null hypothesis is true
The pseudo R-squared

115
22.70
0.003***
14.93%

*P-value significant at 10%; **P-value significant at 5%; ***P-value significant at 1%; dependent variable of the model is sell pigeon pea (1=yes)
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in distance to the main market, and vice versa.
In other words, results showed that the
innovation platform successfully improved
market participation through linking farmers
to markets and transporters. These results
are consistent with those of Heltberg and Tarp
(2002), Alene et al. (2008) and Ouma et al.
(2010) who reported that improving access
to transport services and shorter distances
travelled to produce markets reduce
transacting costs and hence improve market
participation. Household with access to
transport are more likely to secure means of
delivering their produce to markets of their
choice in time. Moreover, access to such
information reduces smallholder farmers risk
perceptions and improves the likelihood of
participating in the pigeon pea market
(Boughton et al., 2007).
In addition, some of the key roles of the
innovation platforms, i.e. to offer production
and market related trainings, to enhance
conservation agriculture adoption and to
encourage farmers to collaborate with other
stakeholders through farmer associations and
other social groups influenced market
participation. Group membership is regarded
as a proxy for access to social capital and or
indigenous technical knowledge (Hailemariam
et al., 2013). The odds of market participation
were 2.5 times more likely for farmers who
had access to social capital, compared to those
without access.
The result also complements the role of
innovation platform in encouraging farmers to
work hand in hand with farmer associations
for them to benefit from social capital and other
benefits associated with working in groups.
Social capital helps in moulding farmer
decisions; farmers become more market
oriented than production oriented. According
to Mangisoni et al. (2011) farmers are
generally expected to inspire, encourage, and
motivate each other when they are in groups
or associations, and as such help them uplift
their production and marketing decisions. In
addition, Fischer and Qaim (2012), Markelova

et al. (2009) and Fischer and Qaim (2014)
argue that, social capital in smallholder farming
assists in overcoming market failures and high
transaction costs associated with exchange,
provide important platforms for capacity
building, information and innovation, improve
market power, and reduce likelihood of
opportunistic behaviour in marketing
(Markelova et al., 2009; Fischer and Qaim,
2012; Fischer and Qaim, 2014).
One of the main functions of the innovation
platform, also through extension services
reinforcement, is to offer training to farmers
mainly on production and marketing. Within
the sample, 75% of the farmers reported to
have received training from the platform at the
time of the survey. Trainings through the
innovation platform were significant (P<0.05)
in influencing market participation. Education
from the trainings increased the odds of
participating in the pigeon pea market.
Education and awareness improves decision
making for the farmer, and as result the
farmers can conceptualise marketing issues,
resulting in them participating in markets to
improve their income.
In addition, conservation agriculture
practice influenced market participation (Table
3). The odds of participating in the market of
pigeon peas were more likely (5.95) for
farmers who participated in conservation
agriculture compared to those who did not.
Conservation agriculture practice within the
sample was at 90% at the time of the survey.
Conservation agriculture adoption being one
of the activities reinforced through the
platform, therefore, helped in enhancing
market participation. This can be explained by
the fact that through CA adoption, farmers
realise relatively higher output compared to
non-adopters. This leaves them with surpluses
for sell. With surpluses, farmers are more likely
to participate in pigeon pea markets.
Multinomial Logit regression. One of the
objectives of the paper was to analyse decisions
around choice of market preferred by the
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farmer. We used a multinomial logit regression
model to explain differences in choices
regarding available markets for pigeon peas.
Results reveal that land size, transport access
and selling pigeon peas collectively influenced
decisions by household to sell through
Agricultural Development and Marketing
Corporation (ADMARC) and/or companies/
processors (Table 4). In addition, age of farmer
and possession of a mobile phone influenced
the decision to sell to ADMARC significantly.
Access to training through the innovation
platform, and practicing conservation
agriculture influenced significantly the decision
to sell through the channel of companies/
processors relative to private traders.
Table 4 summarises the multinomial logit
results. Private traders were the base outcome
in our analysis. In STATA, by default, private
traders was set as the reference group and,
therefore, we estimated the model for factors
influencing selling to ADMARC as a marketing
channel relative to private traders and also
factors influencing selling to companies/
processors as a marketing channel relative to
private traders. Therefore, since parameter
estimates are relative to the referent group
(private traders), the standard interpretation
of the multinomial logit is that for a unit change
in the predictor variable, the logit outcome n
relative to private traders (referent group) is
expected to change by its respective parameter
ceteris paribus.
Land size influenced decision to sell pigeon
pea produce through ADMARC and Companies
relative to private traders. The result imply that
if a farmer was to increase land size by one
hectare, the multinomial log-odds for selling
output through ADMARC relative to private
traders would be expected to increase by 0.98;
while holding all other variables constant. The
same for companies or processors, one hectare
increase in land size would increase the
multinomial log odds of selling through
companies/processors relative to private
traders by 1.05; while holding all other
variables constant. In simple terms; the result
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implies that farmers with larger land sizes
would prefer to sell their output to the
Agricultural Development and Marketing
Corporation (ADMARC) and or to companies
or processors than to sell to private traders.
This probably was because farmers with larger
land sizes were more likely to produce more
output and, hence, they tended to rely on stable
marketing channels compared with unreliable
private traders. The logic of the result is
consistent with that of Bernard et al. (2007),
who reported that poorer households are less
likely to participate in proper marketing
channels e.g. dairy cooperatives in Ethiopia.
However, considering that land is scarce in
Malawi (GoM, 2003) sustainable
intensification through adoption of productivity
increasing technologies seem to be a better
option to improve marketable surpluses in
pigeon pea. According to Mangisoni et al.
(2011) adopting productivity increasing
technologies will also maximise crop and
livestock production per unit area which will
subsequently improve food security and
livelihoods (Mangisoni et al., 2011).
Access to transport also favoured the use
of ADMARC and companies, as preferred
marketing channels relative to private traders.
This result means, in a way that, farmers with
access to transport services will tend to sell
their pigeon pea either to ADMARC or
companies or processors relative to private
traders. This could be because, with access
to transport, farmers can deliver their produce
to markets of choice. Those without access
are more likely to be left stranded and may
end up selling to village based private traders,
which more often offer lower prices.
Results also reveal that pigeon pea farmers
who sold outputs collectively were more likely
to sell their commodity through ADMARC or
companies/processors than to private traders
(Table 4). The coefficients, however, reveal
that ADMARC will be preferred most
compared to companies/processors. The
results imply that, if farmers decided to sell
collectively, they tended to approach markets
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TABLE 4. Choice of marketing channel model results among pigeon pea farmers in Malawi
Definitions

MktChnl

Indicates the channel taken by the farmer when selling his/her pigeon
pea (1=ADMARC, 2 =Companies, 3=Private traders)

hh_sex_2_5
age1
years_hh_farming_2_16
landsize_2_10
CA_Practice_3_1
Transpt_Accss

Indicates the gender of the household head (male=1)
-0.6439
Age of household head in years (Transformed to natural log of age)
-5.8674
Number of years in the farming business
0.0298
Arable land size holding (ha)
0.9821
Identifies whether farmer is practicing Conservation agriculture (yes=1) 22.0765
Indicator variable for access to transport for fetching produce to the
2.307204
market (yes=1)
Indicator variable for access to any form of pigeon pea market
-0.6446
information (yes=1)
Identifies whether farmer through innovation platform has membership
0.3879
to any farmer group or association (yes=1)
Extension services access (yes=1)
-2.3884
Variable identifies whether farmer received any form of training from the 0.3978
Innovation Platform (yes=1)
Indicator variable showing how pigeon peas were sold (collectively=1)
2.2115
The price per kg at which the farmer sold their pigeon pea (US$)
0.0161
Distance to the nearest main market (Km)
0.0872
Amount of pigeon pea sold in Kgs
-0.0075
Indicator variable for ownership of a cell phone (yes=1)
-3.5674
Indicator variable for ownership of a radio (yes=1)
1.1347
Constant
-1.0213
Marketing channel (private traders)
(base
outcome)
60.20

Mktinfo
Group
Ext_Accss
IP_training_16_1
Pigeonpeas_howsold_5_10
Pigeonpeas_price_5_8
Distmkt
Pigeonpeas_amntsold_5_3
Cellphone
Radio_17_1
_cons
Private_Traders
LR chi2(32)
Prob > chi2

ADMARC
Coef. Std. Err.

Companies/Processors
P-value

Coef. Std. Err.P-value

1.1736
2.2828
0.0573
0.5793
1883.5
1.2308

0.583 1.0407
0.010** -2.8134
0.603 0.0024
0.090* 1.0532
0.991 3.4040
0.061* 1.6017

0.9801
1.8637
0.0471
0.4705
1.8956
0.8897

0.288
0.131
0.960
0.025**
0.073*
0.072*

1.1408

0.572 -0.4919

0.9237

0.594

1.4700

0.792

0.1928

1.2148

0.874

1.9670
1.5000

0.225
0.789

0.2953
1.8104

1.3266
1.0572

0.824
0.087*

0.038** 1.6431
0.255 0.0142
0.163 0.0467
0.127 -0.0045
0.027** -0.9182
0.489 -0.3667
1.000 1.6983

0.8411
0.0111
0.0546
0.0027
1.1939
1.2396
7.3427

0.051*
0.201
0.392
0.100
0.442
0.767
0.817

1.0661
0.0141
0.0626
0.0049
1.6101
1.6394
1883.5

0.0018***

*p-value significant at 10%; **p-value significant at 5%; ***p-value significant at 1%; N=72; base outcome=private traders

Log
likelihood
Pseudo R2

-46.280059
39.41%
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that could buy large quantities of output.
Private sector traders cannot buy all their
produce in most cases, and if they buy they
may not offer competitive prices. Since the
innovation platform has been promoting
collective marketing in Balaka, this result also
imply that, through the platform farmers have
been urged to secure reliable markets for their
produce for greater profits.
It is clear that farmer age influenced the
decision of farmer outputs to ADMARC (Table
4). The coefficient is negative, implying that
old age discouraged farmers selling through
ADMARC relative to private traders. The result
implies that the aged are less energetic thus
relying on traders who go round villages on
foot or bicycle looking for products (Msukwa,
2005). The aged are less likely to hustle to
deliver produce to distant markets so they tend
to wait for mobile traders.
Use of information communication
technology (ICT) such as mobile phones also
influenced choice of marketing channel by the
farmer (Table 4). The result shows that the
multinomial odds of selling pigeon pea to
ADMARC decrease for farmers with mobile
phones, hence the negative sign of the
coefficient. This could be due to the fact that
farmers seldom communicate direct with
ADMARC in order to deliver their produce; as
a result communication between farmers and
ADMARC is not critical.
It is also important to note that some of
the major activities the Balaka Innovation
Platform has been pushing for such as
adoption of conservation agriculture by
farmers and training of farmer in various
agricultural activities covering production,
marketing and post-harvest handling were also
significant in explaining marketing channel
choice. The coefficients for the two variables
were greater than 1 and positive, implying a
positive significant influence on choosing
companies as the destination for their pigeon
pea outputs. The results imply that farmers
receiving training and practicing CA tended to
prefer selling to companies or processors their
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outputs than to mobile traders. This implies
that farmers who received training can make
better marketing decisions because they know
the risks of relying on traders and, hence they
opt to rely on companies and or processors
which are better in terms of prices and services
they offer. The same for CA adopters, these
farmers are more likely to produce more from
their fields as CA is believed to raise
productivity ceteris paribus (Zingore, 2006).
Farmers with more output tend to send much
of their output to stable markets, markets that
absorb their output other than private traders
who usually buy smaller quantities.
CONCLUSION
A number of variables influenced by the
innovation platform were key in influencing
marketing decisions. The study has shown that
innovation platform activities are some of the
key factors influencing marketing decisions in
Balaka. It, therefore, suggested that, the
bringing together of relevant stakeholders
along the pigeon pea value chain is a relevant
development intervention that improves
marketing decisions and hence returns from
farming activities. Study findings thus support
the need to continue facilitating the multistakeholder innovation platform approach in
Balaka and other smallholder farming areas to
improve market participation behaviours in
legumes such as pigeon pea. Out-scaling and
up-scaling of the approach will be important
in mitigating losses farmers incur by not
participating effectively in produce markets.
To a certain extent, our results have far
reaching implications on income and food
security strategies in Balaka, and Malawi at
large.
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est déconseillé d’utiliser des puces, tirets, ou numéros.
Les unités de mesure doivent être celles utilisées dans le system
international. Mettre en italique les mots non usuels (sauf les
noms propres) et noms scientifiques. Utiliser des chiffres
accompagnés de l’initial de l’unité de mesure, Exp. 3 g, 9
jours, 36 h, 50 kg ha-1, etc. Utiliser dans le cops du texte, des
mots pour des nombres de 1 à 9 et des chiffres pour des
nombres plus élevés. Pour les termes et abbréviations usuels,
se référer à la plus récente édition du Council of Biological

Editors. Les sigles et abréviations non usuels doivent être
évités, dans le cas où leur utilisation s’avèrerait nécessaire, ils
doivent être définis lors de leur première utilisation.
Voici ci-dessous la structure typique d’un article scientifique
à soumettre à African Crop Science Journal. Néanmoins, des
modifications de structure peuvent être acceptées dans le cas
d’autres formes d’article.
Titre: Il doit être bref mais suffisamment long pour rendre
compte de l’objectif de l’étude et du contenu de l’article. Le
titre doit être clairement lié à l’objectif et la conclusion. Autant
que possible, les noms scientifiques doivent être remplacés
par des noms usuels, et les noms scientifiques mis dans les
mots clés.
Noms d’auteurs: Ils doivent apparaître sous le titre et doivent
être suivis par les adresses respectives. Les initiales des noms
doivent être placées avant le nom de famille et les noms de
l’avant dernier auteur doit être séparés de ceux du dernier
auteur par « et ». L’adresse électronique de l’auteur
correspondant doit être fournie Exp. Auteur correspondant:
morojelee@arc.agric.za
Résumé: Il ne doit pas être plus de 250 mots, et doit couvrir
les aspects clés d’un document scientifique. Ces aspects sont:
introduction, objectif, éléments clés de matériel et
méthodologie, les points saillants des résultats, et une
conclusion. Cette section doit être complète et particulièrement
factuel, avec des résultats basés sur des données empiriques.
Les manuscrits en langue française doivent être accompagnés
par un résumé traduit en Anglais.
Mots clés: Sélectionner dans le résumé 5 à 6 mots importants,
non compris des mots inclus dans le titre. Ces mots clés sont
très utiles pour retrouver des articles dans des répertoires
variés. Séparer les mots clés en utilisant des virgules et les
arranger dans l’ordre alphabétique.
Titre courant: Suggérer un titre courant; la forme plus
restreinte du titre du manuscrit.
Introduction: Mettre sous forme de paragraphes les
informations croustillantes: le contexte de l’étude, le problème
à résoudre, la justification de l’étude, ce qui est disponible
dans la littérature, ce qui manque dans la littérature et mérite
de l’attention et enfin l’objectif de l’étude (souvent pas plus
d’un objectif). Utiliser autant que possible de la littérature
récente. Cette partie du manuscrit ne doit pas dépasser deux
pages de textes en interligne double.
Matériel et Méthode ou Méthodologie: cette section doit
être rédigée sous forme de narration. Il doit apporter assez
d’informations afin de permettre aux lecteurs d’interpréter
les résultats de façon objective ou d’utiliser les mêmes
méthodes dans une étude similaire, sans recourir à des
clarifications ultérieures. Ainsi, les auteurs doivent éviter les
affirmations vagues et confuses. Une attention particulière

doit être accordée aux traitements ou facteurs dans l’étude et
leur structure ou démarche expérimentale, l’analyse des données
et autres considérations statistiques. L’ordre de mise en œuvre
de l’étude doit être rigoureusement suivi. Il est essentiel de
souligner que le test de Duncan n’est pas accepté pour la
séparation des moyennes dans les manuscrits à publier dans
ce journal. Dans des cas où il existe des procédures et modèles
multiples, le choix d’un modèle ou d’une procédure peut
nécessiter une justification. Dans de pareils cas, référence doit
être faite à des citations récentes de sources crédibles. Dans
tous les cas, il faut faire référence à l’auteur qui a développé la
procédure ou le modèle et non celui qui l’a juste utilisé.
Résultats: ils doivent être concis soutenus par des données
statistiques, si possible, afin de permettre aux lecteurs de tirer
des conclusions de fait. Il faut éviter les textes narratifs qui
reprennent des informations déjà présentées dans une
illustration (schéma ou graphique). Les données doivent être
présentées dans une seule forme et ceci sans citation.
Discussion: Cette section peut être combinée avec la section
des résultats, mais il est préférable que ces deux parties soient
séparées. C’est une partie comportant des explications
exclusives et pour cela ne doit pas être une reprise pure et
simple du contenu de la section des résultats. Les auteurs
doivent d’abord discuter éloquemment leurs résultats avant de
se lancer dans les comparaisons avec des études antérieures. Il
faut indiquer clairement les significations et les implications
des résultats obtenus, dans un contexte de proposer des
réponses aux hypothèses de l’étude, et par conséquent,
comment ces résultats s’allient aux informations dans la
littérature disponible. Les opinions personnelles et préjugés
ne se basant sur aucune donnée expérimentale doivent être
rigoureusement évités. Il est souhaitable que les références
soient tirées d’études récentes publiées dans des revues
examinées par des pairs.
Remerciement: Les soutiens financiers, les commentaires et
examens préalables, etc. doivent faire l’objet de remerciement.
Il ne faut adresser des remerciements aux amis et membres de la
famille des auteurs.
Références: Il est recommandé d’utiliser des logiciels de
gestion des références bibliographiques, ceci afin de minimiser
les erreurs. African Crop Science Journal utilise le style de
référencement de Harvard. Seuls les articles publiés (journaux
et procès-verbaux de conférence) ou livres sont cités. De plus,
les articles ayant été acceptés pour publication par des journaux
sont considérés “sous presse” et peuvent être donc cités.
Certains de ces articles sont vérifiables sur les sites web des
journaux. Les articles cités comme étant “sous presse” ne
doivent pas dater de plus d’un an avant la présente soumission
d’article. Les papiers présentés à des conférences ou séminaires
et ateliers plus de deux ans auparavant sans être publiés ne
doivent pas être cités. Les noms de chaque auteur doivent
comporter les initiales des prénoms après le nom de famille,
mais séparés par une virgule.

Exemples:
Journaux:
Nyadanu, D., Dapaah, H. and Agyekum, A.D. 2014.
Resistance to post-harvest microbial rot in yam: Integration
of genotype and storage methods. African Crop Science
Journal 22 (2):89 - 95.
Procès-verbaux de conférence:
Skenjana, N.L. and Kubheka, B.P. 2013. Can Vermicompost
be used as medium amendment for Swiss chard seedling
production? African Crop Science Conference Proceedings
11: 79 - 85.
Ou encore
Kibunja, N.C. 1985. Agricultural residues as rhizobia carriers
in Kenya. In: Biological Nitrogen Fixation in Africa.
Proceedings of the First AABNF Conference, Nairobi Kenya.
H Ssali and S.O. Keya (Eds.). Matianum Press Consultants,
Nairobi. Pp.160-172.
Livres:
DeVries, J. and Toenniessen, G. 2001. Securing the Harvest:
Biotechnology, Breeding and Seed Systems for African Crops.
The Cromwell Press, Trowbridge, Wiltshire, UK. 208pp.
Publications en ligne (y insérer le DOI si disponible):
Somayanda, M., Morete, I., Ismail, J.M., Rainer, S., Johnson,
S. 2013. Zn uptake, translocation, and grain Zn loading in rice
(Oryza sativa L.) genotypes selected for Zn deficiency
tolerance and high grain Zn. Journal of Experimental Botany.
doi: 10.1093/jxb/ert118.
Ou encore
Zachary, G.P. 2008. Africa plays the rice card. Foreign
Policy. May/June 2008 (web-exclusive story). http://
www.foreignpolicy.com/story/cms.php?story id=4306.
Accessed 26 August 2008.
Thèses et mémoires:
Abebe, G. 2012. Soil characterisation and evaluation of slow
release urea fertilizer rates on yield traits and grain yields of
wheat and Teff on vertisols of Jamma district of South Wollo
Zone, Amhara Region. M.Sc. Thesis. Haremaya University,
Ethiopia. 72pp.
Autres documents:
Les communications personnelles peuvent être citées
seulement dans le texte mais pas dans les références

bibliographiques. Il faut fournir dans ce cas : nom, titre,
institutions ou organisation (adresses), et année. Seuls les experts
ou professionnels invétérés d’un sujet donné doivent être
considérés pour les communications personnelles.
Dans des cas vraiment rares, des documents non publiés peuvent
être acceptés pour citation seulement dans le texte.
Il peut arriver des cas où des articles ne soient pas facilement
accessibles, en particulier les publications électroniques. Dans
de pareils cas, l’utilisation de la formulation “comme cité par”
pourrait être acceptée, mais seuls les articles cités dans le texte
sont listés dans les références bibliographiques.
Illustrations: Toutes illustrations (Tableaux, Figures, cartes,
photos, dessins, etc.) avec leurs légendes doivent être aussi
informatives que possible afin de les rendre indépendantes du
texte principal. Les légendes doivent être brèves, mais doivent
décrire le contenu de façon adéquate. Dans certains cas, l’auteur
peut inclure le nom de la ville la plus proche et du pays hôte. Le
mot tableau doit être écrit en lettres capitales, et doit être
numéroté en chiffres arabes. Les légendes des figures doivent
être mises sur des pages séparées. Ecrire entièrement le mot
Figure dans le texte, mais l’abréger à Fig. dans la phrase. A
l’intérieur des tableaux, la première lettre de l’identifiant des
colonnes et lignes doit être en lettre capitale. De même, les
notes de bas de page sont indiquées avec des lettres minuscules.
Les graphes ne doivent pas être encadrés et les axes X et Y
doivent être clairement marqués. Les photographies doivent
être extrêmement viables pour attirer l’attention des lecteurs
sur, par exemple, les symptômes d’une nouvelle maladie ou
l’effet d’un traitement. De bonnes photographies peuvent
remplacer de longs paragraphes mais le contraire n’est pas
possible. Les illustrations doivent permettre les ajustements de
taille jusqu’à au moins 50%. L’utilisation d’illustrations colorées
est vivement conseillée pour les publications en ligne.
Néanmoins, dans le cas de production de format papier (souvent
sur demande des auteurs), les auteurs peuvent être invités à
payer des frais additionnels liés à l’impression couleur.
Relecture: Des exemplaires du manuscrit sont normalement
envoyés aux auteurs pour relecture et approbation avant la
publication.
Style et format de rédaction: les auteurs sont invités à
consulter le plus récent numéro de African Crop Science Journal
sur le site web www.ajol.info/ or www.bioline.org.br/cs. Ne pas
utiliser des colonnes pour le texte entier.
Système d’évaluation: Le Journal choisit deux chercheurs
actifs ou experts du domaine scientifique concerné par le
manuscrit pour l’examen critique du manuscrit. L’examen
critique se fait dans l’anonymat; néanmoins, les noms et adresses
des auteurs sont maintenus sur le manuscrit afin de permettre

d’éventuelles futures collaborations entre examinateurs et
auteurs. Lorsqu’une divergence de point de vue apparaît entre
les deux examinateurs, un troisième examinateur est désigné ou
le comité de rédaction prend une décision en se basant sur les
rapports des évaluateurs. African Crop Science Journal tire
profit d’un énorme potentiel d’experts pour faire l’évaluation
critique par les pairs des manuscrits à travers Google Scholar.
Révision du manuscrit: Un auteur ayant reçu des
commentaires de la part des examinateurs afin de corriger ou
revoir des passages de son manuscrit doit se conformer aux
dates limites annoncées par les éditeurs. Un intervalle de temps
trop long entre la réception de rapports d’examinateurs et la
soumission de la version révisée peuvent amener les éditeurs à
considérer le manuscrit comme nouvelle soumission. Les auteurs
sont supposés retourner la version révisée du manuscrit
accompagnée d’un rapport montrant comment chaque
commentaire a été pris en compte.
Contrôle de Qualité et résolution de conflit: African Crop
Science Journal ne tolère aucune inconduite dans la mise en
œuvre des travaux de recherche et leur publication (ceux-ci
inclus plagiat, falsification, tricheries et autres formes
d’inconduite relative à l’éthique). Les mis en causes sont tenus
informés et interdits de publications dans le Journal, sauf s’ils
fournissent des preuves satisfaisantes du contraire. Nous
utilisons le system de deux examinateurs anonymes, et adoptons
un troisième examinateur en cas de rapports conflictuels de la
part des deux premiers examinateurs. Nous évaluons l’expertise
globale des deux examinateurs dans diverses disciplines. Ceci
est très utile pour régler des conflits locaux au sein de notre
système dévaluation relativement modeste. En fin de compte,
le comité de rédaction évalue les rapports d’examinateurs pour
leur objectivité, bien fondé et neutralité, et le résultat constitue,
en partie, une base pour le choix de futurs examinateurs.
Feedback de la part des lecteurs du journal, auteurs, évaluateurs
ou critiques scientifiques et de comités internationaux de conseil
de rédaction sont d’une importance capitale dans l’amélioration
de la qualité du Journal.
Modèle économique: African Crop Science Journal est un
organe de publication scientifique à but non lucratif de African
crop science Society. Cet organe dépend entièrement des frais
de publication payés par les auteurs dont les manuscrits ont
été acceptés. Néanmoins, de façon occasionnelle, le secrétariat
du journal signe des contrats pour la publication des procèsverbaux de conférences et des livres pour d’autres organisations.
Frais de publication
A la 11è conférence de African Crop Science Society et à la
réunion annuelle à Entebbe en Ouganda (2013), le conseil
d’administration de African crop science Society a approuvé la
proposition d’une modeste contribution de 150.00 dollars US
comme frais de publication par manuscrit accepté, pour les
non membres de la société et de 100.00 dollars US pour les
membres de la société.
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