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Can convergence of agricultural sciences support innovation
by resource-poor farmers in Africa? The cases of Benin and
Ghana
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The article introduces the IJAS special issue on the Convergence of Sciences (CoS) research
programme that took place in Benin and Ghana between 2002 and 2006. CoS sought to develop
pro-poor pathways of science. Starting initially from the assumption that science impact could be
improved by developing farm technologies that are appropriate for the circumstances of resource-
poor farmers, the nine researchers soon ran into the very limited windows of opportunity that the
farmers face. Improving productivity at the farm level is thwarted by limited access to markets,
infrastructure, inputs, credit and services, and by cheap imports. Farmers have no political clout, and
agriculture is a source of rent for a host of actors including local and national governments. In these
conditions, poverty reduction requires institutional change rather than participatory technology
development. All nine researchers tried in their own way to deal with the institutional dimension. This
special issue reports on these attempts. The introductory article provides background and context for
understanding the institutional issues involved.

Keywords: Benin, Ghana, resource-poor farmers, agricultural science, institutional factors, windows of
opportunity

Introduction: focus on the pathways of
agricultural science

This special issue is devoted to Convergence of
Sciences (CoS), a research programme (2002–
2006) that has been executed by a consortium of
the Université de d’Abomey-Calavi, Benin; the Uni-
versity of Ghana at Legon, Ghana; and Wageningen
University in The Netherlands.1 At the core of the
CoS programme were the research projects of nine
doctoral students, four from Benin, four from

Ghana and one from the Netherlands. The eight
African students each worked with a group of
farmers who, often on behalf of their community,
and always with wider stakeholder involvement,
developed technologies in such areas as land use
and soil fertility, weed management and plant
genetic diversity for food crops, and integrated
pest management (IPM) for the cash crops cotton
and cocoa. They also experimented with ways of
improving the framework conditions for technologi-
cal innovation. Each of these doctoral projects had
been set up so as to optimize the likelihood that
the technology developed makes a contribution to
poverty reduction. The ninth student sought to�Corresponding author. Email: n.roling@inter.nl.net
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draw comparative lessons from the eight farmer–
scientist interactions, so as to throw light on
research procedures, methodologies, and processes
that were assessed for their effectiveness in improv-
ing the livelihoods of small-scale farmers.

Many agricultural universities have departments
that deal with agricultural extension education
but very few have departments devoted to the
topic of how to organize agricultural research
and innovation in different contexts. We believe
that the effectiveness of agricultural research is far
from being self-evident and that the lack of impact
of agricultural research cannot be explained only
by failures of research ‘delivery’ through extension.
The nature of technology development itself is
highly contentious and requires careful research
and development to make it ‘right’, especially
when it comes to poverty reduction strategies in
Sub-Saharan Africa (e.g. Stoop, 2002).

The central issue addressed by CoS was the need
to increase the impact of agricultural research on
the livelihoods of resource-poor farmers in Sub-
Saharan Africa. This issue has become highly
topical. The Inter Academy Council (IAC) (2004),
the UN Millennium Project (2005), and the Com-
mission for Africa (2005), have called for new
investment in agricultural R&D, especially in
Africa. ‘To transform itself, Africa recognizes that
it needs to harness the power of science and
technology’.2 These reports assume a key role for
agricultural research in achieving the Millennium
Development Goals, but this call for new investment
has not been accompanied by greater insight into the
way by which agricultural research could help
improve the lives of resource-poor African farmers.
In fact, the pathways by which agricultural science
could make such a contribution are largely
unknown, or worse, are assumed to be the same as
those that supported agricultural development in
industrial countries and in Asian developing
countries during the Green Revolution. It is against
this background that CoS very deliberately has
experimented with ways of carrying out agricultural
research that increase the likelihood that the
research will benefit resource-poor farmers.

CoS embraced ‘convergence’ in three ways: (1)
among disciplines; (2) among scientists, farmers,
and other stakeholders; and (3) among organiz-
ations. First, it was assumed that research that
is effectively responsive to farmers’ problems

requires fostering inter-disciplinarity. Different
natural and social sciences must collaborate and
integrate their work, rather than staple auton-
omous contributions together after the fact,
because innovations have technical, social-econ-
omic and institutional dimensions. Second, it
was assumed that research that is relevant to
resource-poor farmers requires the involvement
of non-academic stakeholders, especially farmers
(trans-disciplinarity). Farmers must be able to
exert effective control over the research and the
disciplines involved in it. Third, it was assumed
that innovation emerges from multi-stakeholder
processes that occur not only at the field and
farm level, but also at the higher organizational
levels where all-important framework conditions
are set. The replication at a larger scale of effective
multi-disciplinary and interactive research with
farmers and other stakeholders often falters
because organizational actors at higher scale
levels refuse to create the appropriate framework
conditions. A typical example is the failure of
scientifically proven methods of farming that do
not rely on pesticides to become widely adopted
as a result of the effective lobbying of pesticide
industries with policy makers (Sherwood, in prep.).

This special issue of IJAS presents articles by
the CoS researchers and their supervisors that
deal with the social and institutional dimensions
of agricultural technology development. At the
time of writing, analysis of the more purely
technical results of the agronomic fieldwork
and participatory technology development was
being finalized. Therefore, this special issue
will not focus on the quality of the technologies
that were developed. The concluding article of
this special issue is based primarily on a com-
parative study of the methodologies that the
researchers used, and formulates initial general-
izations from research on agricultural research.

In this introductory article, we frame the nine
studies in terms of the pathways of agricultural
science. In doing so, the article goes beyond the
familiar study of the diffusion of innovations
(Rogers, 1995), technology transfer (Havelock,
1986), and treadmill propulsion (Cochrane, 1958)
of agricultural development. We pay particular
attention to the social, and especially institutional,
dimensions of agricultural innovation. The follow-
ing specific subjects are addressed.

INTERNATIONAL JOURNAL OF AGRICULTURAL SUSTAINABILITY 5(2&3) 2007, Pages 91–108

92 A. VAN HUIS ET AL.



First, we try to specify what we consider innovative
about the CoS approach, and how it adds to other
better-known approaches, such as farming systems
research and participatory technology development.
We then consider the context within which research
must make its mark, that is a context with very
small windows of opportunity for farmers. These con-
ditions make special demands on designing ‘pathways
of science’ that lead to outcomes that are appropriate
and feasible in resource-poor farmers’ conditions. We
then pay attention to the all too often neglected insti-
tutional dimensions that circumscribe the impact of
technological innovation, including a brief excursion
to Patrimonialism. We conclude by giving an over-
view of the special issue and giving a brief glimpse
of how CoS as a research programme could evolve
to address the issues that remain unresolved.

What is innovative about CoS?3

CoS is not the first approach designed to make science
relevant for resource-poor farmers. Well-known pre-
decessors include Farming Systems Research (FSR)
(e.g. Collinson, 2000) and Participatory Technology
Development (PTD) (e.g. Van Veldhuizen et al.,
1997). CoS draws and builds upon FSR and PTD in
ways that both resemble and differ from them.

As in FSR, the CoS programme works with con-
ventional science institutions, and aims to combine
scientific endeavour and indigenous understanding
to achieve development objectives. CoS also has
adopted FSR’s broad systems perspective and tries
to increase understanding of complex inter-relations
among natural, social and technical phenomena in
specific contexts by integrating insights from a
variety of natural and social science disciplines.

The CoS and PTD approaches have in common
that they both operate in a participatory learning
and action research mode. Farmers and local com-
munities are positioned as active partners and co-
researchers in a problem solving process, with
much of the research taking place on-farm. Both
approaches make use of Participatory Rural Apprai-
sal tools and principles for local-level problem
identification and diagnosis of the ‘windows of
opportunity’, the starting point for joint activity.

Yet the CoS approach also has some distinguish-
ing features, that is

. Treating social relations and institutions as inte-
gral components of innovation, thus altering the
boundaries and conditions that affect the space
for change.

. Continuous diagnosis across levels and scales.

. Continuous re-orientation and flexibility.

The first of these features was deliberately designed
to address the limitations of FSR and PTD, while
the last two were discovered and formulated as
the programme unfolded. Below we elaborate
these aspects of the CoS approach in greater detail.

Treating social relations and institutions
as integral components of innovation

In both FSR and PTD, the tendency has been to work
on the design of new and/or more appropriate tech-
nologies. Although it was recognized that the uptake
of promising technologies can be influenced greatly
by the availability and/or functioning of input
supply, credit systems, land-tenure arrangements,
organization of marketing, distribution of benefits,
etc., such social-organizational phenomena have
mostly been considered as conditions that hamper
or enhance adoption of technological innovations.
In the CoS programme, such social institutions are
regarded and treated as integral components of an
innovation, instead of as ‘external’ conditions
(Leeuwis with Van Den Ban, 2004; Smits, 2002).
In line with this, each CoS research team (consisting
of one PhD researcher and his or her supervisors) has
worked not only on designing new technologies, but
also on matters such as the development of (and
experimentation with) alternative land-tenure con-
tracts, novel forms of mobilizing labour, institutional
innovations for the prevention of cheating in market-
ing chains, etc. In the innovation processes induced
by CoS, developments in the realms of technical
and social-organizational change have influenced
each other, resulting in a continuous process of co-
evolution of technology and society (see also Geels,
2002; Sonneveld et al., 2004). In this way, the CoS
approach seeks not just to develop ‘appropriate tech-
nology’ but also to alter the boundaries and con-
ditions that affect the space for change.

Contrary to many research and development pro-
jects, CoS-triggered changes in the conditions that
frame local innovation did not take the form of
externally induced artificial circumstances (e.g. the
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temporary provision of inputs or marketing oppor-
tunities), which could never be sustained in the
long term. Instead, CoS facilitated farmers and
other stakeholders to build and develop new insti-
tutional arrangements themselves on the basis of
joint learning and interaction that enhances local
innovation capacity (Hounkonnou, 2001), while
making use of the normal services and channels for
obtaining resources and marketing outputs. The
only special conditions created were the facilitation
of the innovation process by the CoS teams and
the provision of research support. The challenge
ahead is to ensure that such facilitation and research
support become part of normal research and exten-
sion professionalism and organizational capacity.

Continuous diagnosis across levels and
scales

In order to enlarge the space for socio-technical
innovation, it was realized that the CoS approach
should work not only at the ‘local’ level, but
should also address and take into account con-
straints and opportunities at higher hierarchical
levels and wider spatial scales. To identify the
opportunities in the innovation landscape, the CoS
programme started with so-called Technographic
studies (Richards, 2001) which served to select
broad themes, issues, stakeholders, locations and
communities that might be involved in and/or
benefit from action research. Technographic
studies were designed to understand the innovation
landscape and aimed to: (1) identify key actors and
institutions in the innovation processes that affected
a number of selected crops; (2) analyse strengths and
weaknesses of these innovation processes; (3) ident-
ify unsatisfied needs of farmers; and (4) identify the
gaps or discontinuities in the innovation processes
studied. The main outputs of the technographic
studies were the mapping of key actors and the
identification of the relevant opportunities for inno-
vation with respect to the selected crops.

CoS researchers then conducted local level diag-
nostic studies (Röling et al., 2004), which resulted
in the identification of research agendas for on-farm
research with farmers in specific settings. Thus, the
researchers gradually ‘zoomed in’ on farmers’ reali-
ties and conditions at the field level. The outcomes
from field-level experiments were also considered
and interpreted against the background of the

higher-level issues and opportunities identified.
Through time, this iteration between ‘zooming in’
and ‘zooming out’ constituted a continuing diagnos-
tic process that led regularly to a revision of research
agendas as well as to an adaptation of the facilitation
processes and stakeholder networks involved.

Continuous re-orientation and flexibility

Both the continuous iteration between technical
and social-organizational aspects of change, and
the sustained effort of ‘zooming in’ and ‘zooming
out’, led to considerable re-orientation of the
action research efforts even at later stages in the
individual PhD research projects, thus ensuring
flexibility in the face of the real world dynamic of
change. This dynamic could be caused by a major
change in conditions, for example when the pro-
spect for exporting organic cocoa collapsed
(Ayenor et al., this issue), or by increased under-
standing of the ‘active ingredients’ in the contexts,
for example when it became clear that marketing
constraints severely limited the usefulness of pro-
ductivity-enhancing technological innovations
(e.g. Aliou et al., this issue). Many conventional
research and extension efforts lack such flexibility
and suffer from rigidities caused by the prevailing
funding, planning and evaluation procedures. We
deliberately sought that flexibility, based on a con-
viction that change in complex agro-ecological and
human systems cannot simply be designed and
effectuated in an instrumental manner (Holling,
1995; Röling, 2002). It is our understanding that
change processes are characterized by relatively
unpredictable dynamics that emerge from place-
dependent interactions among stakeholders and
among people, technology and the agro-ecological
environments (Leeuwis with Van Den Ban, 2004).
Improving the quality of such interactions by sup-
porting learning and increasing the transparency of
systems dynamics is an important task for all those
who wish to stimulate the kinds of change that
aim to achieve more than simply ‘doing the same
things better’. If researchers want to contribute,
they must actively engage with the flow of history
and adapt their efforts to the process as it unfolds.
In the 1980s, Simon Maxwell called this the chal-
lenge of ‘hitting a moving target’ (Maxwell, 1987).

CoS in all these respects has moved the debate
further. But it is not alone in this quest. Ashby
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(2003), for example, in her preface to a collection of
studies that ‘unite science and participation’ makes a
distinction between research and development
(R&D) and research for development, in which the
former is very similar to the transfer of knowledge
perspective that we shall describe below, while the
latter is founded on ‘a participatory approach invol-
ving farmer experimentation, and building a
capacity to learn about biological and ecological
complexity’ (Ashby, 2003: 8). This kind of research
becomes ‘a collective enterprise in which different
stakeholders’ values, knowledge and expertise are
negotiated to produce results’. This process can be
regarded as a democratization of science (e.g. Funto-
wicz & Ravetz, 1993; Pretty, 1994) that is also at the
heart of the CoS approach.

Farmers’ windows of opportunity

A strong correlation has frequently been found
between the adoption of innovations by farmers
and their wealth (Rogers, 1995). If innovations
require special inputs or other conditions, rich
farmers can create them more easily than poor
ones. Resource-poor farmers in the high risk and
diverse, rain-fed environments that do not
support green revolution technology face very
small windows of opportunity for innovation.
This requires special attention to the design of the
pathway of science so that it can deliver outcomes
that are relevant for resource-poor farmers.

Agricultural pilot projects often create special
conditions to enable and stimulate farmers to
utilize the recommended technologies. Such
special conditions might include access to subsi-
dized inputs, guaranteed marketing of the surplus
generated, the creation of special credit schemes,
the availability of highly qualified advisory staff,
and so forth. Invariably, such pilot projects report
great enthusiasm among farmers and rapid
uptake of the technologies (see, e.g. Röling,
1988). But, equally invariably, such projects turn
out to leave few traces after the special conditions
have been withdrawn. Replicability of the develop-
ment gains is a key issue. The best guarantee for
such replicability is to ensure that new technologies
work within prevailing physical, socio-economic,
cultural and institutional conditions and, if necess-
ary, to stretch those conditions. This approach

requires special procedures for adapting research
goals, designs and processes on the basis of
deliberate decision-making that is informed by an
understanding of the farmers’ context. These pro-
cedures have been of special concern for CoS and
we have devoted a double issue of the NJAS-
Wageningen Journal of Life Sciences to it.4

Small farmers in West Africa face very small
windows of opportunity. The Green Revolution
does not work in areas that, as Chambers (e.g.
Chambers & Ghildyal, 1985) put it, are hilly,
rain-fed, risk-prone and marked by high diversity.
This is the nature of farming in huge areas in the
developing world where opportunities for irriga-
tion development are limited, such as the Deccan
Plateau in India and most of Africa. The following
specific reasons for the failure of the Green Revolu-
tion in Sub-Saharan Africa have been enumerated
(De Janvry & Dethier, 1985):

. The heterogeneity of farming and farming con-
ditions makes it impossible to develop uniform
technology packages that can blanket large
homogeneous recommendation domains. In
industrial and Green Revolution agriculture it is
possible to control the environment to fit the gen-
otype, but in complex, diverse and risk-prone
agriculture farmers need a variety of genotypes
to fit the highly variable environment.

. The variability of rainfall and soil conditions
makes it technologically risky to apply expensive
fertilizers (fertilized crops often perish first under
drought conditions), and the variability and speci-
ficity of insect problems makes it technologically
risky to adopt blanket application of pesticides.
Where farmers do use fertilizers and pesticides,
especially when taken on credit, as in cotton pro-
duction systems, crop failures often lead to finan-
cial ruin and suicide (Bertolote et al., 2006).

. Prices for local food products are too low for
food farmers to be able to afford chemical inputs.

. There are no major domestic marketing outlets
for surpluses in countries or areas where up to
70% of the population is in farming. Urban
demand is small and domestic opportunity often
is pre-empted by cheap imports of agricultural
commodities and food. Maize can be imported
into Kenya at a price that is 20% lower than
the cost price of the best local farmers.5 In
Ghana, imported American rice, subsidized to
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almost 70% of the cost of production, has not
only replaced locally produced rice but is also
beginning to have substitution effects on other
local food crops (Velthuis, 2005). Governments
respond to urban electorates that appreciate low
food prices. Africa today imports about 25% of
its food grains (IAC, 2004: 195), not because
food cannot be produced but because it is not
economic for its own farmers to do so.

. The majority of farmers are not well organized,
have no political clout and cannot exert effective
demand on agricultural research and policy-
making.

. Given that agriculture in many African countries
is the major source of wealth, national and local
governments, traders, police departments
(through road blocks) and other rent seekers
raise revenue from agricultural products. Export
crops such as cotton, cocoa, oil palm, coffee,
etc., support large unproductive populations of
officials and feed corrupt networks.

. Public service delivery and input provision have
all but collapsed as a result of structural adjust-
ment. They probably did not contribute much
to agricultural development anyway, since they
reached only a small proportion of the farmers.
Their virtual absence stands in sharp contrast to
Green Revolution areas where input and service
provision plays a crucial role.

. Given the poor rural infrastructure, road trans-
port is expensive and unreliable. This point is
also emphasized in the IAC report (2004).

These conditions have not substantially changed
over the past decades. In all, the windows of oppor-
tunity for agricultural development are very small.
Yet, over the years, millions of farmers have tried to
make the best of it. Professional observers often call
Africa’s agriculture ‘stagnant’ (e.g. IAC, 2004:
xviii) and observe that food production per caput
in Sub-Saharan Africa has gone down by 0.2%
per year over the past 20 years – although the last
10 years has seen a slight reversal, to an annual
per capita increase of 0.3% (IAC, 2004: 9).
However, throughout this period, the population
grew by more than 2.5% per annum. In other
words, far from being stagnant, African agriculture
has largely kept up with rapid population growth,
notwithstanding major impediments, such as war
and civil strife, the HIV/AIDS pandemic, and the

droughts that threaten agricultural production
over large areas. The expansion in output has
largely occurred without the aid of fertilizers and
in the face of reduced labour availability as rural
populations have shifted to the towns and cities.

It is often suggested that farmers have managed
to keep up with population growth in the face of
institutional and trade disadvantages by ‘mining’
agricultural resources and extending the area culti-
vated, rather than by innovation and increasing
productivity per hectare or per unit of labour.
From all parts of Africa farmers indeed are report-
ing loss of soil fertility, if not ‘comatose’ soils
(Brouwers, 1993; Stoorvogel & Smaling, 1990);
they report increasing drought stress, as soil
organic matter and hence water retention decreases
under permanent cultivation (e.g. Kudadjie et al.,
2004); and they report extra costs and drudgery,
if not crop failure, as a result of invasions of perni-
cious weeds and other pests that never were a
problem under slash-and-burn cultivation and
ample fallow periods (Vissoh et al., 2004). But
there is also evidence that farmers are adapting to
changing conditions by developing their knowledge,
applying their science and technology in new ways,
changing their practices, using different combi-
nations of crops, developing other land and water
use systems, re-organizing labour allocation, and
working harder (e.g. Brouwers, 1993; Jusu, 1999).

Mortimore and Harris (2005) tested the hypoth-
esis that nutrient depletion scenarios should be
reflected in the long-term agricultural performance
of West African farming systems at macro-, meso-
and micro-scales, and found that the scenarios have
less predictive capability than macro-
economic policy and demand-side factors. ‘The
dominant narrative of soil fertility in Africa therefore
needs revision. The best policy strategy for African
soils is to create an enabling environment for
private investments – by small holders – across the
range of their natural resource-based livelihoods.’
In this sense, small-scale African farmers can be con-
sidered innovative and creative, given the right pol-
icies. It is high time that small-scale farmers receive
some recognition and help instead of active preda-
tion and exploitation in their national contexts,
unfair competition from industrial countries, and
misunderstanding in development agencies.

This recognition is urgent. Young rural people
increasingly are fed up with the lack of opportunity
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and the small incomes from agriculture. Many no
longer have access to land, and otherwise are
beyond the social control of the institutions that
traditionally govern rural societies, giving suste-
nance to the brutal conflicts in Sierra Leone,
Liberia and Ivory Coast. African export crops
face increasing competition and adverse terms of
trade. The stranglehold of exploitative patrimonial
networks and urban elites gives little space for a
renaissance, while industrial country governments
and their private industrial sectors combine to
exploit whatever opportunities emerge.

Research by Van Haaften (2002) has established
a very high correlation (0.90) for West African vil-
lages between (1) an index of environmental degra-
dation (loss of soil cover, erosion and soil
exhaustion), on the one hand, and (2) an index of
psychological stress and alienation, on the other.
The debilitating consequences of land degradation
do not leave people with the resilience required to
do something about their situation. More and
more rural people in West Africa are facing this
situation. For European countries, these adverse
developments in Africa’s rural areas are a reason
for worry. They do not want desperate illegal
African migrants to flood into their countries.

In all, it is time for (international) agricultural
research to carefully examine why formal agricul-
tural research has played such a minimal role in
the dynamics that have marked African agriculture
during the past decades – exemplified, for instance,
by the slow reaction of formal agricultural research
to the emergence of weeds, as reported by Vissoh
et al. (this issue). The design of innovation for
resource-poor farmers cannot be technology-
driven. It must try to fit innovation within the
small windows of opportunity that these farmers
have and/or stretch the windows of opportunity
through institutional change. And that requires a
different pathway of science.

Pathways of agricultural science

African farmers have frustrated the efforts of
CIMMYT, IITA, WARDA and other international
and national agricultural research institutes to
create a Green Revolution in Africa. These institutes
are receiving dwindling donor support because they
have not been able to show sufficient impact in

Africa (Conway, 1997: 67). Now we have a new
call for massive investment in agricultural research
and for creating centres of excellence for African
research (IAC, 2004). But our insight in how we
can make science work for resource-poor farmers
in Africa has not changed. Acting on the strong
feeling that we do have the technical answers and
that we must do something, and therefore will do
more of the same, is likely to leave us as frustrated
as before, as farmers yet again refuse to follow our
expert advice. The issue of the pathways of agricul-
tural science could not be more relevant.

‘How do I get them to see it my way?’ That is the
question asked by all those experts and specialists
in international and national agricultural research
institutes who believe they are right, but who fail
to be taken seriously by African farmers. A
typical example is the issue of soil fertility in
West Africa. Scientists are convinced that the suc-
cessful efforts of African farmers to keep up with
population growth have, in fact, mined West
African soils of minerals and nutrients (Stoorvogel
& Smaling, 1990). This soil mining has become the
dominant narrative (Mortimore and Harris, 2005),
emphasizing that problems in African farming
emanate from the supply side. For soil scientists,
the answer is clear: soil organic matter must be
restored by green manures, and depleted minerals
by fertilizers (Breman, 2003). The biomass needed
for building another pathway is simply not there.
However, time and again, African farmers who
have been confronted with this knowledge, who
have discovered for themselves that green manure
and fertilizers ‘work’, and who have followed the
advocated practices for some time, fall back on
their unsustainable soil mining ways when the
project conditions are removed. They have their
own good reasons: they do not have enough land
and labour for producing green manures that do
not immediately yield a useful product, they do
not have access to fertilizers and cannot afford to
buy them, and they cannot sell their surpluses for
a price that is worthwhile (e.g. Nederlof & Dang-
bégnon, 2007). The scientists are still right – but
obviously the farmers are also right, and what is
more, they have the power not to adopt scientists’
technologies. During the last decades they have
exerted that ‘veto power’ on a massive scale.

The three models of the pathways of science that
inform us at present have been shaped by the
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experience of the development of agriculture in the
US during and after World War II, especially the
experience in the American mid-west, with its vast
uniform agricultural industries. The first model is
the diffusion of innovations. The classic study was
published in 1943, based on the rapid autonomous
spread of hybrid maize among farmers in Iowa
(Ryan & Gross, 1943). For some time, the diffusion
of innovations became the most popular subject for
empirical social science research, even after the late
Everett Rogers (well-known for his classic overview
of research on the diffusion of innovations, e.g.
1995) himself spoke of the ‘passing of a dominant
paradigm’ (Rogers, 1976). Autonomous diffusion
among farmers firmly lingers on as one of the
pillars of our understanding of the pathways of
science impact. And in Africa, the rapid and auton-
omous spread of cassava, maize, beans, cocoa and
many other crop species and cultivars is testimony
to the power of unaided diffusion processes to
change the face of agriculture. The point is that diffu-
sion is not automatic. It cannot be relied upon as a
strategy. It can and does happen, but cannot be com-
manded at will. What is crucially important is that
the conditions for using an innovation are in place.
A typical example is the availability of under-utilized
resources as a condition for the rapid diffusion of
cocoa in Nigeria in the first half of the last century.

In the same mid-western US, this time in Minne-
sota, the second model, the agricultural treadmill
was elucidated (Cochrane, 1958), based on the
neo-classical assumptions that farms are basically
small firms, that all produce the same commodities,
and that each is too small to affect the commodity
price. Hence farmers are price-takers and, in
making rational choices, they seek to produce as
much as efficiently as possible against the going
price. A new technology that is introduced into this
situation leads to a wave of innovation. The first
farmers who adopt it capture a windfall profit
because they can now produce more – or more effi-
ciently – than indicated by the prevailing price.
However, soon others follow. Since farmers cannot
hold on to the rewards of technological advance,
the price starts to drop. People who have not
adopted the innovation see their incomes drop
although they are working as hard as before. They
must now also adopt the innovation or leave
farming. Moreover, once on the treadmill, no one
can afford to absorb the environmental or social

costs of increasing intensification within the farm
enterprise. In this manner, very specific market
forces operating in agriculture propel the diffusion
of innovations and the externalization of social and
environmental costs. Farmers, who cannot keep up
eventually drop out. Larger farms absorb the land
and market share that become available, thereby
feeding a process of scale-enlargement. But the
treadmill has not been able to sustain incomes in agri-
culture in industrialized countries, notwithstanding
the unsustainable amount of regulation and subsidy.

The third model is technology transfer, clearly
formulated in the sixties by people such as Havelock
(1986), Lionberger (1986), and others closely
associated with Land Grant Universities in the
American mid-west. This model operated on the
assumption that the integration of research, exten-
sion and education at a relatively small cost could
feed the treadmill and lead to ‘development’ in a
number of ways: the number of farmers becomes
smaller, the average farm operation becomes
larger, farming becomes more efficient and more
competitive in international markets, and prices of
agricultural consumer products decrease over
time. Hence investment in agricultural research,
education and extension was shown to have a
high internal rate of return in specific conditions
and historical periods (Evenson et al., 1979).

The Green Revolution in Asia followed the mid-
west American framework that integrates the three
models discussed above. International Agricultural
Research Centres developed varieties of grain crops
that allowed farmers in huge, relatively uniform,
recommendation domains to increase their yields
substantially. These varieties, and improved ways
of growing them, were delivered to farmers by cen-
trally-funded public extension services, forging a
series of hierarchical relationships among research-
ers, extensionists and farmers that were later for-
malized in the ‘Training and Visit System’, that
provided a smooth pathway between research and
the ‘ultimate users’. Delivery of fertilizers and pes-
ticides on credit was carefully organized. And it
worked: the Green Revolution in Asia turned
around the food insecurity situation that had
seemed intractable only few years before. ‘The
Green Revolution provided a special type of
growth in family farm productivity. It not only
increased the supply of locally available staples
but also the demand for farm labour, wage rates,
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and thus the work-based income of the dollar-poor’
(Lipton, 2005).

Given these powerful, interlinked and experien-
tial models, it stands to reason that the deve-
lopment and transfer of technologies to feed the
agricultural treadmill and reliance on autonomous
diffusion processes are the dominant frame for
thinking about, and investing in, the pathways of
agricultural science. Science produces the inno-
vations, extension transfers them, and farmers are
the ‘ultimate users’. Although it has regularly
been relegated to the dustbin (e.g. Chambers &
Jiggins, 1987; Röling, 1988), this dominant frame
has some powerful allies: researchers and research
institutes embrace it because it gives them their
contract with society, and the treadmill fits hand
in glove with our currently dominant way of think-
ing about ourselves, our society and the design of
the future: neo-classical economics.

The power of the dominant framework is evident
in the IAC Report (2004) to Kofi Annan about rea-
lizing the promise of African agriculture. It focuses
on developing the best technical means as the road
to agricultural development, and uses crop growth
and yield per hectare as performance indicators, a
focus contested by for example Lipton (2005).
The focus of the IAC report is further evidenced
by its call for ‘a market-driven agricultural pro-
ductivity recovery’ (Lipton, 2005: xxvii) and for
investing in centres of excellence. The Report
does not acknowledge the generally accepted
notion that innovation is not produced by research,
but emerges from interaction among stakeholders in
agricultural knowledge and information systems
(AKIS) (Chema et al., 2003; Engel & Salomon,
1997; Leeuwis with Van Den Ban, 2004; Röling,
1988; Röling & Wagemakers, 1998). Instead, all
we read is advocacy for more of the same.

Improving the pathway of science must abandon
the focus on technology-driven approaches. It must
take into account that farmers have good reasons
for doing what they are doing, and that they have
the power to make their logic stick. Hence the
pathway of science must start from where farmers
are and deal with their reasons, however ‘wrong’
they might be deemed to be. Such research design
will, therefore, have to move beyond crop ecology
and neo-classical economics, and incorporate
analysis of human behaviour and institutions. And
that raises the question how agricultural research

can be best designed if it is to contribute to the live-
lihoods of resource-poor farmers in Africa.

Institutions

If we are to make headway in understanding the
pathways of science in Africa, we could do worse
than ask ourselves why African small-scale
farmers have been forced to operate within very
small windows of opportunity and why it has not
been possible to extend these opportunities signifi-
cantly. We offer three preliminary explanations
that, in our view, all have to do with institutions
in the sense of ‘sets of rules that exist to reduce
uncertainty in human interaction’ (North, 1990:
17). Hence science, justice, and the equitable distri-
bution of power can be seen as such sets of rules,
but the same goes for legalized oppression and
exploitation.

Small-scale farmers are not important as
electorates

In a country such as Indonesia, rice self-sufficiency
is a primary political issue. President Sukarno lost
his presidency when he could not provide it, and
his successor, Suharto, learned his lesson: he pro-
moted the Green Revolution. And when pesticide-
induced resistance and resurgence of the Brown
Plant Hopper threatened rice harvests, he was
very quick to ban 57 broad-spectrum pesticides
and end the 80% subsidy on pesticides, even
though his family was heavily involved in pesticide
interests. In Africa, such a direct influence of
farmers on politics does not exist. Horrible
famines come and go, but African presidents
remain, often benefiting substantially from the
food aid. The electorates that seem to count in
Africa are urban. And they want cheap food;
the emerging urban middle classes increasingly
rely on supermarkets stocked with imported
food that can be supplied more cheaply and effi-
ciently by industrial countries than by African
farmers – so long as the food does not reflect
the true costs of transport. Given that the rural
population is powerless, African political elites
have nothing to gain from developing African
food production.
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Commodity markets do not work

The treadmill requires commodity markets, that is
large-scale markets for uniform products in which
the price is determined by farmer efficiency and
competitiveness, so that the market drives the
search for productivity gains. Africa has many
small niche markets that are not connected.
Market information is not freely available so that
prices are set locally and rather arbitrarily given
the actual relative scarcity. More often than not,
market prices are determined by vagaries of
weather, transport, monopolistic traders, and so
forth. An important factor is also the rent-seeking
behaviour of national and local governments,
police departments, chiefs and others who raise
levies on produce at any occasion that presents
itself. Our experience in CoS is that any small
surplus of cassava or maize that our farmers have
produced leads to the collapse of the price in the
local market and to the accusation that researchers
do not do enough to help market the surplus their
intervention has generated (Saı̈dou, pers. com.,
2004). The experience is typical: as soon as one
solves a technical problem, one runs into an insti-
tutional one.

An important factor for the lack of commodity
markets is that the urban demand is largely
usurped by imports from industrial countries.
This is not just a question of ‘dumping’, that is
flooding African markets by the surpluses that
have been generated in Europe and the US as a
result of market-distorting subsidies. Bairoch
(1997) has shown that the productivity of farmers
in industrial countries is so much higher than that
of African farmers that it easily offsets the African
‘advantage’ of lower labour costs. In this light, it is
little wonder that 25% of Africa’s food grains, as
well as most of the broilers, peanut butter, candy,
and so on are imported from abroad. Hotels in
Ghana, for example, do not provide real coffee
that is locally produced. One gets Nescafé instead
and it does not seem to bother anybody.

Absence of effective marketing chains

A marketing chain can be seen as a multi-
stakeholder network that is highly integrated and
shares a common perspective or goal: to deliver a
product as cheaply and efficiently as possible to

the consumer. Increasing the efficiency of the
whole chain is in the interest of all stakeholders,
whether they are farmers, processors, transporters,
retailers or others. Threat of competition leads
chain partners to be highly aware of the ‘competitive
position’ of their chain vis-à-vis others. This aware-
ness leads to ‘chain thinking’. For example, Dutch
butter producers who initially used to insert stones
in the vats of butter they brought to market, gradu-
ally learned that this behaviour only hurts them-
selves in the long run. But it took quite a bit of
education and effort to make farmers see this.

Creating such ‘chain awareness’ has not hap-
pened yet in Africa. Two examples suffice. In
Benin, a large number of unproductive people
‘eats’ from the export earnings of the cotton pro-
duced by small farmers. For example, Sinzogan
et al. (this issue) report that pesticide salesmen in
Benin refuse to sell effective but cheaper pesticides
that are available and that could reduce farmers’
pesticide costs substantially, simply because that
would cut the salesmen’s profits. The salesmen get
back their invested capital and profit even when
farmers do not get paid for their efforts (Tossou,
1995). The pesticide business in Benin, as elsewhere,
is highly linked to the political elite. In other words,
these elites behave as Dutch butter farmers of old to
the detriment of the efficiency of the chain and the
competitive position of the Benin cotton industry
on the world market.

In Ghana, the Cocoa Marketing Board
(COCOBOD) is directly involved in pesticide pro-
duction. The same COCOBOD has introduced
mass spraying of synthetic pesticides by hired
spraying gangs. All this is paid for by the revenues
from small farmers’ cocoa exports, over which
COCOBOD has control. COCOBOD has, so far,
not cooperated in the certification of organic
cocoa, which would undermine the rationale for
mass spraying of synthetic chemicals (see Ayenor
et al., this issue, on the impact of mass spraying
at the local level).

The evidence of the CoS studies suggests that
in Benin and Ghana, two countries which
together with Nigeria were cited in the IAC Report
(2004: xvii) as making dramatic progress in reducing
malnutrition in recent years, public agencies seem to
have no concept of the marketing chain and of
improving the competitive position in the world
market of their main export commodities.
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Patrimonialism or the Big Man
Syndrome: prominent African
institutions

Africa is not ‘institutionally underdeveloped’ – as it
was called by a Deputy Minister for Agriculture at
a recent CoS workshop. In fact, Africa has very
strong and enduring institutions of its own. And
one of these, patrimonialism, has been particularly
important for agricultural development and for the
pathway of agricultural science.

Patrimonialism is ‘a system of governance in
which management personnel is responsible only
to the political leadership, and where government
jobs are treated as income producing personal
assets’ (Brinkerhoff & Goldsmith, 2002). ‘A patri-
monial elite controls the state apparatus and fails to
enforce law and order and to provide basic socio-
economic functions’ (Peppelenbos, 2005: 51).
‘Many observers are struck by how few resources
trickle down through patronage networks in
African countries, and how many resources
remain in the hands of a select minority at the
top’ (Van de Walle 2002, in Brinkerhoff & Gold-
smith, 2002). Most readers will be familiar with
the many forms in which the ‘big man’ who is the
centre of a patronage network appears in different
African contexts. Bwana Mkubwa is the kiSwahili
version, although Wa Benzi is also used, to indicate
that the big men drive Mercedes Benz. In Franco-
phone countries, one speaks of the ‘Grand Patron’
or ‘Grand Chef’. Patrimonialism seems to influence
the institutional landscape in a very fundamental
manner that is hard to understand if one applies
the methodological individualism of neo-classical
economics and actor sociology (Peppelenbos, 2005).

A cosmology to underpin the big man
syndrome

Millar (2005) reports on interesting work that
brought together representatives from various
African countries in an effort to understand
African cosmology. The central notion of this cos-
mology, they decided, is perhaps best expressed
by what is called ‘Ubuntu’ in Eastern and Southern
Africa, the notion that ‘I am because we are’.
Ancestor-centrism seems to be the key element in
this cosmology. The ‘Ultimate Chief’ creates a

world inhabited by the unborn, the living and the
dead. The dead, especially children and insignifi-
cant people become spirits, but others become
ancestors. These re-enter the world of the living
through re-incarnation. Hence the ancestors
provide a route to life and to the maintenance of
the lineage. It is easy to see how being a big man
in this life is a route to becoming an ancestor in
the afterlife. Accepting a patrimonial form of gov-
ernance perhaps requires a set of common rules
shaped by ancestor-centrism.

Big men, at all levels of aggregation, seem to
work in the same manner. They develop patrimo-
nial networks or coalitions of patronage, alle-
giance, interest and accumulation. Once they are
installed, they are difficult to dislodge. Sometimes,
such patrimonial networks work closely with cor-
porations from industrial countries, whether to
sell slaves to the Dutch (to which Elmina Castle
in Ghana stands as a haunting witness), or to
import pesticides or subsidized American rice.

The importance of checks and balances

Between 1965 and 1967, one of the authors used
to regularly visit a village called Umuabi, just
outside Enugu in the heart of Igbo land in
Nigeria, with his friend Joseph Ogbatta. Umuabi
at the time was a modernizing village, with a
Catholic and a Church of England faction (based
on rivalry between traditional groups), a Progress-
ive Union of ‘sons abroad’, and so forth. But it also
had strong traditional institutions, with old priests
making their sacrifices to the ancestors and the
ancient gods, and powerful masks representing
these holding sway at certain times of the year.
The village also featured a ‘Chief’ although theor-
etically this is seen by anthropologists as an
impossibility in acephalous (lit. ‘headless’) Igbo
society. He was, in fact, a ‘Big Man’, a former
keeper of the supply store of a coalmine in
Enugu who had retired in the village and become
a typical patron. He provided villagers with
advice about the world outside, performed ser-
vices in linking the village to that outside world,
and received a great deal of service, esteem and
status in return. He was, for example, the repre-
sentative of the village in the County Council.

The story is about a scholarship for secondary
school that the Council awarded annually in turn
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to the villages in the Council. When the turn came
to Umuabi, the Chief appropriated the scholarship
for his daughter. But the clerk of the Council also
came from Umuabi and reported what the Chief
had done. The village then called a village-wide
contest of all children eligible for the scholarship.
The daughter of a poor widow won and the
Chief’s daughter came second. When asked why
the Chief was still there, enjoying his patron
status, Joseph Ogbatta laughed. ‘We would have
all done the same thing.’ In other words, we are
all crooked, but rely on checks and balances to
maintain justice. However, the checks and balances
that exist at the local level often have not as yet
emerged at higher levels, leaving the big men to
create their patrimonial networks.

Hounkonnou (2001) describes a number of such
‘checks and balances’ in Benin and Ghana in which
groups of young people, for example through their
membership in a village sports or music club,
develop mutual trust and bonds (the ‘cradle’) that
they build on later to collectively challenge the
restrictions to village development imposed by big
men, and so to set the community on a path of
self-help and self-organization.

For establishing checks and balances, it is not
enough to install, say, an Audit Committee in an
agricultural cooperative. Vodouhé (1996) describes
how such an Audit Committee is an anomaly in
African rural reality. The leaders of the cooperative
are the Big Men or Patrons to whom all members in
the cooperative are linked through ties of allegiance,
loyalty and obligation. Membership in an alien
institution such as an Audit Committee is underwrit-
ten by these invisible ties and thus such a committee
cannot be expected to guarantee accountability of
the cooperative’s leadership to the members or to
the rules. Indigenous mechanisms are required to
secure accountability, as those in Umuabi.

It is, similarly, not enough to create a farmers’
union as a way to give farmers countervailing
power. It is all too easy for the Big Men who
emerge as they create the union to become enrolled
in the very networks of power that exploit the main
source of wealth: the farmers.

The examples also make abundantly clear why
donor governments, such as the Netherlands,
should not give the bulk of their aid in the form
of budget support as they do at present. This only
strengthens the centre and the ability of Big Men

to consolidate and seek rent (Toulmin, 2005). For
the same reason, the so-called ‘centres of excel-
lence’ that the 2004 IAC Report recommends to
realize the promise and potential of African agricul-
ture seem not to be such a good idea. One of the
authors recalls how, on a mission to review the
Dutch biotechnology policy, he discovered that
the funds for ‘client-oriented’ research were being
used by a Big Man to set up a research institute
for himself. The tissue culture lab provided with
Dutch funding was being used to produce sweet
potato cuttings which farmers could buy at two
cents a piece. Since seasonal drought usually
killed off the sweet potato in most of the area,
this was a lucrative business. Instead of supporting
the Big Men, it seems worth looking for ways by
which donors can scale up the checks and balances
from the village to higher levels, and support local
organizations and decentralized R&D (e.g. Bigg &
Satterswaite, 2005).

Overview of the special issue: CoS
moves beyond developing
technologies that fit the windows
of opportunity

As we have seen, for an important part of its initial
activities, CoS has opted to develop technologies
that work within the small windows of opportunity
that African small-scale family farmers face. To this
end, CoS has developed participatory procedures
and approaches to make ‘pre-analytic choices’
and carry out on-farm experiments that generate
technologies that small-scale farmers are able to
use, want to use and know how to use, and that
actually work in their conditions (Nederlof et al.,
2004; Röling et al., 2004; Tekelenburg, 2002).

CoS can, however, not stop there. Helping
farmers to adapt to restrictive conditions does not
sound like an adequate strategy to reach the
Millennium Development Goals. On the other
hand, creating artificial conditions in pilot projects
that collapse as soon as the props are removed, as
has happened so often in Africa, is not helpful
either. What seems required is a stretching of
opportunity. This is not a question only of develop-
ing ‘the best technological means’, but also of insti-
tutional analysis and experimentation, in close
coordination with technology development. What
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is a very exciting part of CoS is the deliberate diag-
nosis of, and experimentation with, the institutional
constraints that farmers face, within the context of
technological development. This is the reason why
this special issue is devoted to this work.

Each of the eight individual research projects that
constitute the CoS Programme consists of several
phases, including technographic and diagnostic
studies (their results have been published in the
NJAS-Wageningen Journal of Life Sciences 52
(3–4) (2004): 209–448), an analysis of specific tech-
nologies, creating space for innovation, joint learn-
ing with farmers, work on institutionalization, and
a reflection on the CoS approach. The ninth project
is a comparison among the eight, so as to draw
lessons from research about agricultural research.

This special issue of the International Journal of
Agricultural Sustainability deals with societal and
institutional aspects of relevant agronomic-
technological problems. A selection was made to
illustrate the different ways in which these aspects
emerged and were dealt with by the researchers in
the three main management domains of the CoS
programme: soil fertility, biodiversity and biologi-
cal stress (including weeds, pests and diseases).

Zannou et al. (this issue) analyse the socio-
cultural aspects of yam and cowpea plant genetic
diversity in Benin. It is clear that agricultural inno-
vations have dimensions that Leeuwis with Van
den Ban (2004) aptly call their hardware, software
and orgware.6 Zannou et al. have focused on the
software through an anthropological analysis of
the social and cultural embedding of the plant
genetic diversity that male and female farmers
create. The authors make clear that the on-farm
management and conservation of genetic resources
is a social construct and is affected by the agro-
nomic-technological suitability of a variety (how
it fits in the continuously changing farming
systems and how it fulfils the diverse needs of a
household), market demands, its capacity to con-
tribute to food security, and its social values. Strat-
egies for on-farm diversity management take all
these factors into account.

Vissoh et al. (this issue) deal with the herbaceous
weeds that emerged within living memory as a con-
straint to family farming when the rapidly increas-
ing population density led to more permanent land
use. This historical trajectory allowed Vissoh et al.
to analyse how different stakeholder groups,

farmers, administrators and agricultural research-
ers, ‘socially constructed’ weeds, that is recognized
and named the phenomenon, invented names for
weeds, and developed technologies, labour
regimes, land values, etc., in accordance with the
new phenomenon. The findings with respect to
the differences in social construction between
these stakeholder groups are particularly interest-
ing in the light of the focus of CoS on research on
agricultural research. Weeds took a very long
time to become a priority of agricultural research.
The authors clearly indicate that appropriate
weed management technologies need to be devel-
oped to control invasive and parasitic weeds, such
as Imperata cylindrica and Striga spp.

Kudadjie et al. (this issue) look at the process of
joint learning among scientists and farmers with
respect to variation within sorghum varieties.
This study makes clear that, far from being the
‘end users’ of technology transfer, farmers are
effective partners in developing technology, not
just through their indigenous knowledge, but
through their indigenous capacity for astute obser-
vation and experimentation. The authors suggest
that farmers’ practices to manage diversity
between and within crops reflect their perception
of diversity. Farmers’ identification of variation is
very similar to the classification systems that taxono-
mists use, and therefore, there is a basis for com-
munication and joint learning. Through their
research, farmers were better able to understand
the different sources of variation and to link their
management practices to the variation in their fields.

Ayenor et al. (this issue) also look at learning
processes. But their focus is different, in that
they do not discuss learning processes within the
experimental group, but the effect of special pro-
cedures (the ‘Local Agricultural Research Commit-
tee (LARC) approach’, originally developed in
Latin America) to include the wider community
in the experimental work of the small group of
experimenting farmers. The results are remark-
able, especially in the light of the limited diffusion
effects of linear extension approaches and of
Farmer Field Schools. That is, the results show a
very clear impact of membership of the LARC
on knowledge and practices of cocoa farmers. The
work reported here is part of a wider effort together
with farmers to experiment with organic ways of
controlling important pests and diseases in cocoa.
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Sinzogan et al. (this issue), as part of a study of
integrated pest management practices in cotton,
report here on the diagnosis of cotton production
and marketing networks in Benin and the way
these create the framework conditions for small-
scale cotton farmers. The analysis shows the
specific ways in which the self-serving interests
permeating the reformed cotton organizations
undermine the development of an effective cotton
production and marketing networks that might
begin to enhance the competitiveness of Benin
cotton in the world market. Some farmers have
created alternative institutional relationships
based on an improved pest management technol-
ogy that frees them from reliance on high use of
pesticides and hence on the credit that entangles
them in the conventional networks. But their
efforts to break away are being thwarted by the
determination of the conventional input suppliers
not to lose the income from pesticide sales.
Farmers continue to produce cotton, despite very
small profit margins (if they get paid), because of
the access provided by the institutional arrange-
ments to fertilizer that they can divert for use on
their maize and other crops.

Three articles report on experiments with
alternative institutional arrangements that stretch
the opportunities of resource-poor farmers.

Adjei-Nsiah et al. (this issue) and Saidou et al.
(this issue), who work on soil fertility issues in
respectively Ghana and Benin, both ran into the
well-known phenomenon that soil fertility mana-
gement is affected by land tenure arrangements.
The large numbers of immigrants in the areas
studied try to exploit the land as much as possible
in the knowledge that the owners could claim
back the land at any time, while the increasingly
high rent demanded by the owners forces tenants
to engage in exploitative practices. Both research-
ers attempted to create negotiated agreements
among tenants and landlords, often in
collaboration with other interested stakeholders,
such as local government, that allow for better
soil fertility management. Their work clearly
shows that it is not enough to focus on technical
factors such as green manures and fertilizers, and
that it is necessary to address institutional factors.

Dormon et al. (this issue) have deliberately and
systematically tackled the institutional constraints
that they ran into in the wake of developing

technological solutions for the very low yields of
small-scale cocoa farmers. Thus when Neem
spraying proved a cost-effective pest management
practice, the absence of a source of Neem seed
and of milling capacity was overcome by the
stakeholders agreeing to create institutional
arrangements that could provide for them.
Dormon et al. also introduced a management
strategy for tackling Blackpod disease, which
involves removing all infected pods. As this is
very labour intensive, it led the stakeholders to
experiment with reciprocal labour sharing.
Thus the article describes how the solution of
technical problems created new institutional pro-
blems that required social innovations. The
article represents an innovative and successful
effort to stretch the limited opportunities of
small-scale farmers.

The final article by Nederlof et al. (this issue)
reports a comparative study of various aspects of
the experiments with farmers from the other eight
researchers. The technical results of the eight
researchers are not yet available. Nederlof et al.
can therefore not draw conclusions based on the
quality of the technologies produced, according to
the criteria CoS has developed (e.g. Nederlof
et al., 2004). But the preliminary results reported
here allow conclusions to be drawn about how
formal agricultural research can effectively engage
small-scale farmers, and thus about a pathway of
agricultural science that addresses resource-poor
farmers’ problems and opportunities.

The CoS research reported in this issue shows
that an expanded and integrated set of functions,
criteria and procedures make up a pathway of
science that is likely to be more effective in contri-
buting to resource-poor farmers’ livelihoods, than
the limited and often fragmented functions, criteria
and procedures that make up the conventional
pathway based on diffusion, treadmill and transfer
of technology. The pathway explored by CoS
emphasizes the need to take into account the
institutional constraints to agricultural develop-
ment. CoS research reported in this issue provides
some examples of how agricultural research with
farmers can address such constraints. What this
issue does not answer is the question how this
pathway can become part and parcel of main-
stream agricultural research. This issue is briefly
addressed in the following section.

INTERNATIONAL JOURNAL OF AGRICULTURAL SUSTAINABILITY 5(2&3) 2007, Pages 91–108

104 A. VAN HUIS ET AL.



The way forward

The first phase of CoS, reported in this IJAS special
issue ended when, in October 2006, all nine
researchers successfully defended their disser-
tations in Accra and Cotonou. During its next
phase, CoS will continue to focus on effective path-
ways for a contribution of agricultural science to
achieving the Millennium Development Goals in
Africa. It will prioritize two issues:

. Stretching the space for opportunity for small
scale farmers in an integrated approach to the
‘hardware, software and orgware’ of agricultural
innovation with special emphasis on institutional
constraints.

. Scaling up the CoS approach with a view to
incorporating it into the regular procedures of
knowledge institutions, such as universities
and national and international research
organizations.

Stretching the space for opportunity

This activity will build on the experiences with
altering institutional arrangements during the first
phase. It will be based on a methodology specifi-
cally designed to scope, identify and diagnose criti-
cal institutional constraints, and on experimental
multi-stakeholder learning and negotiation
approaches that allow innovation in concerted
action. These approaches will draw heavily on dis-
ciplines that have not been involved in CoS so far,
such as new institutional economics and political
science. It will try to move beyond the conventional
crop ecology focus on developing the ‘best techni-
cal means’ for assumed goals and institutional con-
ditions, and the neo-classical economics focus on
methodological individualism and market funda-
mentalism. Instead, it will assume that ‘institutions
think’ (Douglas, 1986), and that ‘understanding
institutional diversity’ (Ostrom, 2005) is a key to
making headway in Africa, where the conditions
that make agricultural treadmills work in industrial
and Green Revolution agricultures, simply do not
apply. CoS will move beyond the conventional
coordination mechanisms of hierarchy (with its
focus on policy and political will) and market
(with its focus on market liberation as the
panacea for all societal ills) and embrace network

coordination (Hajer & Wagenaar, 2003; Powell,
1994) with its emphasis on social learning, distrib-
uted cognition and other ingredients of transition
to concerted action [e.g. creating spaces for experi-
ential learning at multiple scales in marketing
chains (Jiggins, 2005)].

Practically, and from a development point of
view, the next phase of CoS will focus on deploy-
ment of agricultural science for rural employment
and income generation. Its direct aim will be to
enhance the countervailing power of rural people
by building checks and balances against the exploi-
tative practices that prevail at present. It will do so
by building on the widespread international experi-
ence with building local organizations (c.f. Bigg &
Satterthwaite, 2005).

Examples of the experiments that CoS will
undertake are:

. A multiple stakeholder approach to social learn-
ing at multiple scales within marketing chains
for export commodities.

. Creating farmer-owned integrated production
and marketing enterprises for broilers and other
luxury products for African supermarkets follow-
ing the Development Foundation of Turkey
approach (Unver, 2005).

. Deliberately using the Farming Field School
experience for empowering local farmers and
for creating multi-tier farmer organizations
that can begin to challenge the patrimonial
structures.

Incorporating the CoS approach into the
procedures of knowledge institutions

The CoS workshop in Cape Coast in October 2005
with leaders from Africa’s national agricultural
research organizations, international centres of agri-
cultural research, and universities showed that the
time is ripe for scaling up the CoS approach.
Leaders are convinced that new ways must be
found to make agricultural research work. The
CoS approach, and especially the work and enthu-
siasm of its nine researchers, appeal to them.
Sub-regional organizations such as CORAF7 whole-
heartedly support the approach and recognize the
need for scaling up and for incorporating it into
the procedures of knowledge institutions, much as
conventional Western approaches to science and
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academic work have earlier been incorporated in
African knowledge institutions.

To this end, CoS envisages a multi-stakeholder
learning trajectory, this time not at the field at farm
level, but at the level of knowledge institutions.
CoS will endeavour to create ‘communities of prac-
tice’ (Wenger, 1998) among key representatives
from knowledge institutions in a process of, first,
analysis and diagnosis of own projects, and then,
learning from them to collectively design new pro-
cedures, curricula, accepted research methodologies
and protocols. In this approach, CoS will draw on
the experience of the New Paradigm Project in
Latin America (De Souza et al., 2000) that worked
with representatives from research organizations in
Latin American countries in a similar manner.
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Notes

1. The donors were: Wageningen University
through its Interdisciplinary Research and Edu-
cation Fund (INREF); the Directorate-General
for Development Cooperation (DGIS) of the
Netherlands Ministry of Foreign Affairs; FAO’s
Global IPM Facility (GIF), and the Netherlands
Organization for Scientific Research (NWO).
The Technical Centre for Agricultural and
Rural Cooperation (CTA) established in 1983
under the Lomé Convention between the ACP
(African, Caribbean and Pacific) Group of
States and the European Union Member States,
as well as the Netherlands Organization for
International Cooperation in Higher Education
(NUFFIC) provided support for the International
Workshop in Accra in 2005 where the articles in
this special issue were presented and pre-tested
for an international audience. The authors grate-
fully acknowledge these sources of funding.

2. Sub-title of a special feature on ‘Re-inventing
Africa’ of the New Scientist, 2 July 2005: 8–13.
It quotes Calestous Juma, an author of the UN Mil-
lennium Project Report ‘Innovation: Applying
Knowledge in Development’ (2005): ‘We are at a
critical point. At no other time has there been
such awareness in Africa itself of technological
development.’

3. A general description of CoS’ first few yearsof activity
has been provided in Hounkonnou et al. (2006).

4. Hounkonnou et al. (2004) NJAS-Wageningen
Journal of Life Sciences 52 (3–4), 209–448.

5. Pers. comm. Dr Cyrus Ndiritu, Ex-Director Kenya
Agricultural Research Institute, 2002.

6. Leeuwis with Van Den Ban, 2004, referring to the
fact that innovation has technical, social, econ-
omic, organizational and institutional dimensions.

7. CORAF/WECARD: West and Central African
Council for Agricultural Research and
Development.
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