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Sustainable intensification of smallholder farming is a serious option for satisfying 2050 global cereal
requirements and alleviating persistent poverty. That option seems far off for Sub-Sahara Africa (SSA)
where technology-driven productivity growth has largely failed. The article revisits this issue from a
number of angles: current approaches to enlisting SSA smallholders in agricultural development; the
history of the phenomenal productivity growth in the USA, The Netherlands and Green Revolution Asia;
and the current framework conditions for SSA productivity growth. This analysis shows that (1) the
development of an enabling institutional context was a necessary condition that preceded the phenom-
enal productivity growth in industrial and Green Revolution countries; and that (2) such a context is also
present for successful SSA export crop production, but that (3) the context is pervasively biased against
SSA’s smallholder food production. The article traces the origins of technology supply push (TSP) as a
dominant paradigm that hinders recognition of the role of enabling institutions. The article then reviews
the literature on institutional change and zooms in on Innovation Platforms (IPs) as a promising
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innovation system approach to such change. We describe the concrete experience with IP in the
Sub-Sahara Challenge Program (SSA-CP) and in the Convergence of Sciences: Strengthening Innovation
Systems (CoS-SIS) Program. The former has demonstrated proof of concept. The latter is designed to trace
causal mechanisms. We describe its institutional experimentation and research methodology, including
causal process tracing.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Increasing the productivity of smallholder farmers in Africa,
Asia and Latin America has been called the best bet for global food
security in 2050 (McIntyre et al., 2009). Technically it would be
relatively easy to double or treble their yields through sustainable
intensification (Godfray et al., 2010). Tilman et al. (2011) compare
the environmental impact of meeting global crop demand in 2050
for two scenarios: (a) current trends of greater intensification in
rich nations and greater land clearing in poorer nations, and (b)
moderate intensification on existing crop lands in under-yielding
nations. The second option would reduce land clearing from 1
billion ha to 0.2 billion ha, cut green house gas emissions from 3
to around 1 Gt y�1 and reduce global N use from around 250 to
225 Mt y�1.

Moderate intensification of smallholder farming remains elu-
sive, especially for Sub-Saharan Africa (SSA). The sub-continent
continues to be marked by low productivity, typically of one ton
ha�1 for cereals (De Janvry and Sadoulet, 2010a; Paillard et al.,
2011). The amount of food per person has not increased over the
last 50 years (Pretty et al., 2011). Notwithstanding decades of at-
tempts, both land and labor productivity have hardly increased.
SSA’s agriculture is therefore called stagnant (Inter-Academy
Council, 2004, p. 158; Pretty et al., 2011). To the extent that African
smallholders have kept up with the rapid population growth on the
continent, this was achieved mainly through expansion of agricul-
tural land rather than through intensification (Alene and Coulibaly,
2009). Land scarcity is now a serious issue in many parts of SSA.
Rural people are not pulled to urban areas but pushed there by lack
of income opportunities in agriculture (De Janvry and Sadoulet,
2010b). Annual cereal imports into Africa have steadily increased
from 2.5 million tons in the 1960s to more than 15 million tons
in 2000 and 2001 (Djurfeldt et al., 2005, p. 2). These imports are ex-
pected to increase by a factor 5 during 2000–2050 (Ringler et al.,
2010, p. 7).

These circumstances have given rise to ‘foreign direct invest-
ments’ (FDI), also known as land deals or land grabs: the practice
by which foreign governments and companies acquire rights to
land and water in Africa to invest in large-scale, input-intensive,
mechanized management (Cotula, 2011). FDI is defended by the
argument that food production by SSA smallholders cannot keep
up with population growth. However, in the absence of secure
and transparent rights to land and water, alternative employment
or adequate compensation for dispossession, land deals usually
mean that smallholders and pastoralists lose their livelihoods.
After a comprehensive literature review, the World Bank (2009,
p. 8) concluded that there are few arguments for the claim that
large-scale farming is necessary or particularly promising in Africa.
The report also notes that, except for settler economies, there have
been very few instances in which such large-scale farming was
competitive in producing food crops for export. The main challenge
is, therefore, to transform SSA’s smallholdings into sustainable and
productive family farms.

This paper revisits this challenge. Given that continuous efforts
over several decades by African governments, multi- and bilateral
donors, UN organizations, and the Consultative Group for Interna-
tional Agricultural Research (CGIAR) have failed to realize an
African Green Revolution (Djurfeldt et al., 2005), it is time to inves-
tigate new approaches. We draw on the international literature to
explain current approaches to smallholder productivity growth;
and on independent attempts to test an IS approach to SSA small-
holder development by (1) The $ 26 million 2006–2010/12 SSA
Challenge Programme (SSA-CP) that features 32 multi-stakeholder
Innovation Platforms (IPs) in eight countries, and (2) a Dutch-fi-
nanced € 4.5 million, 2008–2013 research programme called Con-
vergence of Sciences: Strengthening Innovation Systems (CoS-SIS)
that features nine IPs in Mali, Benin, and Ghana.

CoS-SIS builds explicitly on earlier research, Convergence of Sci-
ences (CoS, Van Huis et al., 2007) that focused on participatory
technology development (PTD). That programme showed that
PTD could make considerable impact locally, but that smallholders
have very few opportunities that they can capture by using new
technologies. An impact study of CoS 5 years after showed that
technologies that depend for their continued adoption on condi-
tions over which farmers had no control did not persist (Sterk
et al., in preparation). As a result, CoS researchers started experi-
menting with institutional change to enlarge farmers’ opportuni-
ties (Van Huis et al., 2007). CoS inspired CoS-SIS to focus on
experimenting with an IS approach to institutional change.

The objective of this paper is to review the role of institutional
change in the global experience with pathways towards productiv-
ity growth and to zoom in on what this means for the development
of SSA smallholder farming. We describe the experience with
enlisting African smallholders in agricultural development, disen-
tangle a major controversy about pathways to farm innovation,
and analyze the (disabling) institutional conditions currently fac-
ing African farmers. Finally, we describe how SSA-CP and CoS-SIS
respectively test and operationalise an IS approach to smallholder
development.
2. Experience with enlisting African smallholders in market
production

In addition to plantation agriculture and compulsory labor
schemes, African farmers were enlisted to serve colonial interests
in producing export crops. Companies or parastatals provided
farmers with credit, planting materials, inputs and extension,
and collected, transformed and marketed the produce. The costs
of service provision and marketing were deducted from the price
farmers received. Since farmers were not organized, had few alter-
native sources of cash income, and could not sell products like co-
coa or cotton elsewhere, the cash crop well deserved the name.
Independence made little difference. Farmers continued to be paid
as little as 30% of the Free on Board (FOB) price of exported crops.
In recent years, this strategy has backfired. As farmers gained ac-
cess to other sources of income, they stopped producing cash crops
or diverted the harvest to local markets. For instance, Ghana’s co-
coa output gradually decreased until, under international pressure,
the Government over 2002–2004 increased the price paid to pro-
ducers from 40% to 70% of the FOB price. This, together with high
world market prices, led farmers to double cocoa production with-
out major technological change (Ayenor et al., 2007; Dormon et al.,
2007).
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Whatever its continuing shortcomings, cash crop production
tied to interlinked credit and service provision over the years has
generated significant development revenues and put money into
the pockets of millions of farmers. Jayne et al. (2004) provide evi-
dence that in some cases it also had positive spill-over effects lead-
ing to intensified food farming. We have made similar observations
in an oil palm plantation and factory in Ghana whose out-growers
now also send food crops to markets. Cotton farmers in Benin ben-
efit from the direct or residual effects on food crops of fertilisers
provided through cotton contracts. In fact, a major reason why
farmers grow cotton is to gain access to fertilisers for their subsis-
tence food (Sinzogan et al., 2007; Togbe et al., in preparation-a).
Even if cotton does not pay, it at least ensures that one can eat.

When Structural Adjustment forced the liberalization of export
trade and privatization of interlinked cash crop systems, in most
SSA countries the private sector failed to step in effectively (De Jan-
vry and Sadoulet, 2010a), leaving many export crop industries in
disarray. Nevertheless, if there is one thing that has ‘worked’ in
Africa, it is the production of export commodities on the basis of
‘supervised credit’ or interlinked services to smallholders, orga-
nized as outgrowers to some centrally managed enterprise, be it
public or private. Thanks to such schemes, SSA smallholders now
produce the bulk of such export crops as cut flowers, tea, coffee, co-
coa, and cotton.

The experience with food crops is different. The problem seems
not to be with the smallholders, who seem generally responsive to
realistic opportunity (Rey and Waters-Bayer, 2001). For example,
in the early seventies a rural development programme in Tetu,
Kenya, carried out an experiment with smallholders who were se-
lected because they were ‘laggards’ as defined by the diffusion of
innovations theory (Rogers, 1961), then in its heyday. The pro-
gramme provided training and inputs on credit in kind required
for a quarter of an acre of hybrid maize. Nine-tenths of those small-
holders adopted the package and more than 80% repaid the loan
(Röling, 1988, pp. 118–141). Similar, larger-scale programmes,
which create special circumstances in terms of interlinked services
for the production of food staples, have been successful in ensuring
national food security, as demonstrated for Malawi (Dorward and
Chirwa, 2011) and Mali (Sasakawa Africa Association, 2010, p.
10). However, the subsidy element in these efforts renders them
vulnerable to changes in donor or government support and affects
their sustainability.

Most efforts to enhance the productivity of food production in
SSA do not provide interlinked services (of e.g., extension, credit,
inputs, planting material, marketing) but focus on technology
transfer in an approach called technology supply push (TSP). This
approach is commonly perceived as having been the pathway to
the phenomenal productivity growth in OECD countries and Green
Revolution Asia. In Africa, the pursuit of TSP is perhaps best illus-
trated by the Training and Visit System of Extension (T&V, Benor,
1987). Introduced into virtually every country in SSA with support
from the World Bank, T&V sought to create a smooth flow of infor-
mation and knowledge through a chain linking agricultural re-
search, through subject matter specialists, village level workers
and contact farmers, to ‘ultimate users’. In the early 2000s, T&V
proved too expensive for what it delivered, was judged to be ‘fis-
cally unsustainable’, and terminated (Anderson et al., 2006). It
had not made a dent in the low productivity of smallholder food
crop farming.

TSP is based on the assumption that in order to boost yields we
need research so that farmers can make most of its results. Govern-
ments need to invest in the sciences that increase yields and in
infrastructure to get the resulting technologies to the farmers
who need them (Inter-Academy Council, 2004). Agricultural re-
search is seen as the source of innovation and productivity growth
results from the transfer of science-based technologies to farmers.
The locus classicus for this mechanism is Evenson et al. (1979), who
reviewed the evidence for the high rates of return to investment in
agricultural science. We come back to TSP in the section below.

An important approach to enlisting SSA smallholders is partici-
patory technology development (PTD) (Chambers and Jiggins,
1987; Reintjes et al., 1992). PTD owes a great deal to Farming Sys-
tems research (Collinson, 2000; Bawden, 1995). Those seeking
alternatives to ‘top-down’, ‘linear’ TSP advocated participatory ap-
proaches to ensure that technologies not only are effective, but also
appropriate to the context and desired by smallholders, given their
circumstances and needs (Nederlof et al., 2007; National Research
Council, 2010). However, PTD as a stand-alone effort seems insuf-
ficient. Farmers might be knowledgeable, skilled, motivated, and
empowered, and have participated in developing technologies that
are suited to their circumstances and farm management objectives,
but if opportunity is lacking, these technologies still allow only
marginal improvement. That, at least, was the conclusion from
the eight field experiments with PTD in Benin and Ghana by the
CoS Programme that we described before (Röling, 2010). The pro-
gramme concluded that institutional change at higher levels than
the field and farm is required. Smallholders themselves have insuf-
ficient power to change rules, norms, procedures, and laws, and to
‘pull down’ the provision of interlinked services and access to value
chains – in brief, the institutions – that determine their opportuni-
ties. Unchangeable parameters at the farm level can become
manipulable variables at higher system levels (Fresco and Kroo-
nenberg, 1992).

Our review of current approaches to increase the productivity of
food production in SSA must mention recent hope-giving efforts by
such organizations as the Alliance for the Green Revolution in Afri-
ca (AGRA), the IFDC (International Fertiliser Development Centre)
and Forum for Agricultural Research in Africa (FARA) that seek to
support smallholders in term of access to providers of inputs, such
as fertilisers and seeds, and incorporation into value chains. These
efforts implicitly recognize that smallholder productivity growth
cannot be achieved by TSP alone.

Our review of approaches to enhancing smallholder productivity
growth suggests that two major pathways have been followed: (1) a
relatively successful pathway focussing on export crops and (2) an-
other so far unsuccessful pathway, which focuses on food crop pro-
duction through TSP. Given the persistence of TSP in the strategies
of scientists, economists, donors, governments and NGOs to date,
the section below seeks to understand where TSP came from.
3. Background to TSP

TSP has been contested (e.g., Jiggins et al., 1996; Barrett et al.,
2009). They reject the conventional, neo-classical economic idea
that exogenous technological change drives social and economic
development. As an alternative they propose technological change
and learning as the endogenous outcomes of institutional arrange-
ments that they consider key drivers of development. Barrett
et al.’s (2009) plea to test IAR4D as an alternative to TSP follows
from this analysis.

To understand the persistence and resilience of TSP notwith-
standing such detractors, we must go back to the context in which
it emerged: the US Mid-West in the early 1940s when hybrid
maize very rapidly spread among farmers. The classic study that
started the diffusion of innovations research tradition (Ryan and
Gross, 1943) tracked the rapid and autonomous diffusion of hybrid
maize in Iowa. Diffusion seemed like a magical multiplier of the
effort that went into the development of hybrid maize. The first
paper on the rates of return to investment in agricultural research
(Grilliches, 1958) dealt with hybrid maize in the US between 1940
and 1955. In their classic article, Evenson et al. (1979) presented
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the accumulating evidence for the high rates of return to invest-
ment in agricultural research. In 1958, Cochrane had formulated
an economic mechanism, the agricultural treadmill, to explain
these high returns:

� Farms are small firms in a free market, all producing the same
commodities.
� Each farm is too small to affect the price: farmers are price tak-

ers who produce as much as possible against the going price.
Consequently, there is a constant downward pressure on prices.
� Introduction of an innovation allows early adopters to capture a

windfall profit because overall prices are still dictated by the
prevailing state of the art.
� Soon diffusion leads to over-production and further price

squeeze. Adoption becomes necessary for staying in the market
place while it is no longer profitable.
� Farmers who cannot keep up drop out. The survivors absorb

their resources and capture economies of scale.

Policy makers and economists throughout the world have em-
braced this mechanism as the driver of agricultural modernization.
Given that farmers cannot hold onto the rewards for their produc-
tivity gains, the treadmill leads to lower food prices. Scale enlarge-
ment forces labor to leave agriculture for other pursuits. The
treadmill increases the efficiency of the farm sector, leading to
greater competitiveness in international markets. Without consid-
ering externalities generated by the treadmill – these effects to-
gether indeed yield high internal rates of return to investment in
research and extension. All a government apparently needs to do
is feed the treadmill by investing in the development of new tech-
nologies. Thus was born a paradigm that became dominant as evi-
dence accumulated of unprecedented science-based productivity
increase in the USA and other industrial and Green Revolution
countries. The Common Agricultural Policy of the European Union
has since its inception until recently explicitly used the treadmill
to drive agricultural development.

However powerful the treadmill paradigm and the TSP strategy
based on it, it overlooks an important issue: an effective treadmill
mechanism assumes a specific institutional context. By the time
the treadmill took off in the US in the early 1940s, farmers had be-
come embedded in a suite of institutional supports. Land Grant col-
leges and county agents provided publicly funded access to
research, information, organizational development and training
of farmers. Farmer Unions were recognized as partners in rural
and farm development and exerted political and lobbying power.
Agri-business had developed to create integrated markets and
market information support. Insurance, input delivery services,
land markets, mechanization, market protection, and subsidy
schemes were in place.

The situation in The Netherlands was no different (Schelhaas,
2009). After the crisis induced by the import of cheap grain from
America in the 1880s, a State Commission was set up in 1886 to
create enabling conditions for family farm development. One of
its achievements was the tenure law of 1917 that made it rational
for tenants to invest in land. A tiered system of fundamental, ap-
plied and adaptive research, extension and education was set in
place. After World War II, government subsidy and land improve-
ment programmes became available for drainage, land re-adjudi-
cation and consolidation, infrastructure development, farm
building improvement, etc. In these conditions, the treadmill
works like a charm, with an average loss of farms and concomitant
scale enlargement at about 2% annually since the 1960s. A Dutch
farm, in its current form, cannot be imagined without its network
of support institutions, including banks, book keepers, farmer un-
ions and cooperatives, agri-businesses, value chains, specialized
transport services, regulatory frameworks, subsidies, insurance
schemes, auction houses, and a special Ministry that looks after
farm interests.

The experience of the two countries suggests that the creation
of enabling institutional conditions predated their phenomenal
productivity growth as a result of TSP. Bonnen’s (1987) analysis
of the growth of agricultural productivity in the US amplifies this
analysis. He mentions five kinds of institutions as being central
to the enabling context created for productivity growth: (1) a net-
work of diverse farm organizations, (2) the land-grant colleges, (3)
The US Department of Agriculture, (4) the private sector markets
and firms that both provided inputs to farmers and marketed the
farm produce, and (5) the federal and state institutions that had
their mandate in agricultural policy. These institutions, both public
and private, increasingly interacted, resulting in a situation where
the line between public and private became increasingly vague.
Bonnen (op. cit.) speaks of a system of institutions (italics in the
original), which often remains inadequately understood. The inter-
linked nature of this system should not be taken to mean harmony.
Tension and competition between USDA, land grant colleges and
farm organizations regarding appropriate roles and activities have
persisted. Nevertheless, a common vision of agricultural develop-
ment among these institutions resulted in a coherent science-
based system for agriculture. The key to its systemic nature was
a shared understanding of the system by the actors who created
and maintained it. Such an understanding is the hallmark of a soft
system (Checkland, 1989; Checkland and Poulter, 2006): it exists
to the extent that the actors realize they are part of a system,
and thus appreciate their inter-dependence and mutuality, and
coordinate their actions accordingly.

We refer to Bonnen because he (like other authors, such as Rog-
ers, 1989; Havelock, 1986; Swanson and Peterson, 1989; Nagel,
1980) articulated an explicit IS perspective, well before the current
interest in IS based on Asian industrial experience (Lundvall, 1985;
Freeman, 1988) and the efforts of Hall et al. (2003) to kindle inter-
est in IS for agricultural development. The articulated system of
agricultural support institutions in the Netherlands also attracted
the interest of researchers (e.g., Röling, 1986). Engel and Salomon
(1997) developed a toolbox called Rapid Analysis of Agricultural
Knowledge Systems (RAAKS) that provides methods to analyze
configurations of institutional actors, their linkages and interac-
tions so as to help those actors improve their concerted action. In
Australia, people like Bawden (1995) and Ison and Russell (2007)
provided early leadership by developing soft systems approaches
to agricultural development, which among others fed the Landcare
movement (Campbell, 1994).

The need for an articulated system of institutions as a condition
for agricultural productivity growth in developing countries is
raised by the analysis by Biggs (2007) of the success factors for
the Green Revolution in Asia, as well as by the study by Djurfeldt
et al. (2005) comparing the impact of the Green Revolution in Asia
and SSA. Both conclude that, in Asia, the Green Revolution was
made possible through state-driven creation of institutional condi-
tions in which new technologies could lead to productivity growth
of the smallholder sector. In the 1960s, the food situation in Asia
was bleak compared to that of Africa. Whereas at the time of inde-
pendence many African countries were food self-sufficient, famine
and persistent hunger still threatened large parts of Asia. The
Green Revolution changed all that. It is often regarded as a major
success of TSP. However, Djurfeldt et al. (2005) warn against this
narrow perspective. In their view the Green Revolution has to be
understood as the result of a state-driven, market-mediated and
small-farmer (family-farmer) based strategy to increase food suffi-
ciency for cereals. They place institutional change at the heart of
the analysis with three major institutions implicitly indicated: a
transparent state, functioning markets, and farmer organizations
that represent the interests of family farmers. So the question
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posed by these authors ‘‘If Asia could do it, why not Africa?’’ seems to
demand an institutional rather than a purely technological answer.
Djurfeldt et al. (op. cit., p. 4) explicitly refer to ‘a pervasive bias
against the small farm sector’ on the sub-continent. This judge-
ment is supported by other studies of African agricultural institu-
tions (e.g., Eicher (1999: 8) on the institutional reasons for what
he calls Africa’s ‘empty harvest’; Scott (1998) on Ujamaa villages
in Tanzania; Kydd and Dorward (2004) and Poulton et al. (2006)
on coordination problems; Winter-Nelson and Temu (2005) on
transaction costs of coffee production in Tanzania; Fulginiti et al.
(2004) on differential legacies of colonial history; Obi (2011) on
institutional constraints of smallholders; Ngwenya and Hagmann,
2011 on facilitation; and Sumberg (2005), Alene and Coulibaly
(2009); and Oluoch-Kosura (2010) on institutional support sys-
tems for agricultural research).

Our effort to understand the persistence of TSP suggests that it
is based on a powerful paradigm grounded in the phenomenal
growth of agricultural productivity in the US. To this day, Evenson
et al.’s (1979) study has remained the cornerstone for the popular-
ity of TSP (Alston et al., 2009). Notwithstanding this continued sup-
port by many neo-classical economists and agricultural scientists,
it fails to recognize the importance of the institutional conditions
that allow the treadmill to function. As a result, TSP has been per-
sistently but inappropriately applied in Africa to boost the produc-
tivity of food farming. Methodological individualism is the
assumption that the collective, if not the public good, is the emer-
gent property of aggregated individual (rational) choices (Weber,
1968, p. 13). Given the dominance of this assumption during the
last several decades, in hindsight one can understand how ‘on
the battlefields of knowledge’ (Long and Long, 1992) the recogni-
tion of systems of institutions lost out.

Though skirmishes are still going on, the battlefield seems to be
changing, with increased attention for institutions. This is visible in
the scientific literature. A Web of Science search with the keywords
agricult�, innovati� and Africa yielded less than 10 papers annually
between 1990 and 2000, whereas during the last 5 years around
40–50 papers were published annually. One major reason for this
shifting focus is the recognized failure of African smallholders to
adopt science-based technologies (Gabre-Madhin and Haggblade,
2004). Examples abound. Officials of the Cocoa Research Institute
Ghana (CRIG) admit that farmers have adopted no more than 3%
of the technologies it has produced (Ayenor et al., 2007; quoting
Donkor et al., 1991). Of the roughly one thousand technologies
mentioned in a booklet produced by the Institut d’Economie Rurale
(IER) at the 50th anniversary of Mali’s Independence, perhaps a
dozen have been applied at the farm level (pers. com. M. Leo Sidibe,
Director General of Agriculture, January 2011). Such learning cre-
ates space for a change.
4. Institutions: some theoretical considerations

Institutions have positive or negative effects on different peo-
ple. They can be exclusive or inclusive, extractive or wealth creat-
ing, oppressive or liberating. At best, they provide historically
evolved checks and balances that define an equitable civil society,
limit corruption, level the playing field, and create sustainable
opportunities. Notwithstanding their importance, most people
have difficulty in recognizing the role of institutions in their lives.

Research on institutions has been pursued in a long-standing
tradition in sociology and anthropology that started with Durk-
heim (Durkheim and Traugott, 1994) and was elaborated by people
like Giddens (1984) and Douglas (1986) and her followers (e.g.,
Hood, 1998). The economist who placed institutions on the map
was North (1990) who realized that markets are not ‘natural phe-
nomena’ but bundles of agreed rules, such as money, that reduce
transaction costs. Accordingly, he defined institutions as the rules
of the game that reduce uncertainty in human interaction (North,
2005). For Williamson (2000), institutions refer to the ensemble
of deeply embedded norms and values, constitutions, legal and
regulatory frameworks, policies, governance, and negotiated
agreements that are ‘institutionalised’ in various structures, net-
works, value chains, etc. that govern individual behavior. This is
not to deny the role of individual agency but to highlight ‘the so-
cial’ in influencing the individual.

With the crises of banking and finance upon us, it is becoming
clear that we lack the institutions to control the consequences of
unfettered capitalism. Such an analysis suggests that institutions
allow collectivities at different levels to operate rationally and ben-
eficially. Different authors have warned against this implicit
assumption. Cleaver (2002) points to the fact that many institu-
tional contexts can be called ‘bricolage’, a hodgepotch of pluralistic
formal and informal institutions that often conflict, represent the
interests of different groups of actors, and serve to protect the
power of the powerful. Grindle (2011) warns against ‘one size fits
all’ approaches, idealized end-states, and setting universal stan-
dards for ‘getting the institutions right’. Instead, she observes that
‘development scholars and practitioners increasingly embrace a
common theme of seeking appropriate responses for given prob-
lems in a specific context. In this new thinking, next steps, good
enough, bottlenecks, contextualised diagnosis, and binding con-
straints are in; variable processes of getting to development are
more often acknowledged to be critical to understanding than
the end state of development’. This perspective emphasises the
importance of knowing the context through ‘contextually sensitive
analytics’, the fact that informal institutions are as important as
formal ones, and the importance of politics, often as ‘a spanner in
the works’.

For us, the specific question is whether and how it is possible to
change the often inimical institutional conditions that constrain
SSA smallholdings. Because institutions cannot be transferred like
technologies, they must emerge from the historical context (Biggs,
2007). As the SSA-CP and CoS-SIS that we discuss below demon-
strate, improving the opportunities for smallholders through insti-
tutional change can be pursued by a strategy that focuses on
engaging key actors in dominant networks on innovation plat-
forms (IPs) for multi-stakeholder learning to explore changes that
could be of common interest (Spielman et al., 2009; Woodhill,
2010). Innovation brokers (Klerkx et al., 2009; Klerkx et al., 2010)
can help mediate such interaction. Learning occurs in niches in
which institutional experiments can be implemented and assessed
by the stakeholders (Geels, 2005). It is relatively easy, with special
funding and expertise, to create such niches in which proof of prin-
ciple can be demonstrated but it is usually hard to scale up such
lessons to landscape or regime level. Could IPs ‘work’ in practice?
5. Institutional conditions facing African smallholders

We earlier quoted Djurfeldt et al. (2005) who spoke of ‘a perva-
sive bias against the small farm sector’ in SSA. ‘The capacity of Afri-
can government bureaucracies to create and maintain a
competitive environment for value chains remains underdevel-
oped’ (World Bank, 2009, p. 15). On average, African countries
spend only 4% of their national budgets on agriculture, compared
to 8–14% in Asia (Fan et al., 2008), even if the New Partnership
for Africa’s Development (NEPAD) in 2002 set a target of 10%. What
are the reasons behind the inimical environment?

It is not that SSA agriculture lacks formal or informal institu-
tions in the agricultural sector. In fact, one can speak of a dense
network of, often pluralistic, institutions, e.g., of indigenous and
colonial legal frameworks that do not always ‘reduce uncertainty
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in human interaction’. We are increasingly able to analyze these
institutions, partly because of painstaking anthropological research
that reveals how they work. Many of them have formal purposes
that have very little to do with their actual functioning as farmers
experience it. A credit scheme for small farmers may ostensibly
function to provide seasonal credit for farm activities. But it can
be experienced quite differently: as a procedure for gaining a hand-
out from the state, based on giving a part to the official in charge of
allocating the credit.

‘Thus it could be said that a minimal command of ‘two lan-
guages’ – the language of official rules and the language of ‘infor-
mal’ practices – is required’ (Blundo and Olivier de Sardan, 2006,
p. 85).‘Embedded in a ‘dysfunctional’ context of the supply of pub-
lic services, and legitimised by social and cultural logics, the cor-
rupt practices outlined here are ultimately part of the profound
process of transformation under way in the African state. This
transformation is currently heading in the direction of the progres-
sive privatization and informalization of public services’ (op. cit., p.
101). ‘The ‘informal privatization of the state’ as it emerges over-
whelmingly from our studies well and truly indicates an increase
in the private profits of the agents of state and at the same time
a deterioration in the supply of public goods and services from
the perspective of the user’ (op. cit., p. 109).

Talk of service provision, credit, subsidy schemes, value chain
integration, etc., in practice often seems to mask highly intricate
mechanisms that extract value from smallholders. How else can
one explain the in-transparent and unaccountable arrangements
for marketing and revenue management of high value export
crops, or the fact that local farmers have found it so difficult to
compete with imports on the rapidly growing urban and middle-
class markets for quality foods?

Part of this institutional framework that has been considered
typically African is ‘the big man syndrome’. This syndrome favors
acceptance and support of a big man as he seeks patrimonial power
in exchange for patronage. A patrimonial ruler does not distinguish
between personal and public property and treats matters and
resources under his command as personal assets that offer oppor-
tunity for patronage. In such patrimonial networks, wealth accu-
mulates at the top, with few benefits distributed among farmers
and farm workers. However, Ayittey (2006) claims that the ‘big
man syndrome’ is not indigenous in Africa, but rather the result
of colonial history that reshaped the role of traditional chief with-
out maintaining the checks and balances that characterized the
indigenous system. Hounkonnou (2001) has investigated in West
Africa cradles of local initiative and dynamism that eventually
challenged local big men. However, in most African countries,
farming remains an important if not the main source of wealth
and formal and informal institutions have evolved to extract it.

In a survey, 1200 smallholders were asked why they had not
sold food crops to Ghana’s school feeding programme (Eenhoorn
and Becx, 2009). The programme politically is a success; more
school children have received in-school meals and their intellec-
tual performance has improved. However, the procurement of
the food from local farmers has been a failure. Reasons that small-
holders mentioned included the following institutional issues:
insecurity of land tenure; lack of infrastructure; uncertain markets
and variable prices; corruption; lack of farmer organizations that
can defend farmers’ interests; probability that other people
(including state officials) will cream off profits. Other reasons were
also mentioned, but the overwhelming impression is that the insti-
tutional environment discouraged entrepreneurship and innova-
tion. Productive and remunerative family farming in West Africa
can come about only once more adequate checks and balances sub-
stantially reduce the bias against smallholders.

It is important to realize that this bias does not stop at national
boundaries. Globalization of trade and the import of cheap food to
satisfy urban electorates has exposed African smallholders to pre-
emptive competition from OECD farmers who for over 50 years
have received state support that allowed them to capture econo-
mies of scale. An example is the export from the Netherlands to
Ghana of chicken wings that are a cheap by-product of capital-
intensive Dutch farming and market demand for filets and drum-
sticks. The trade puts meat into the pots of urban Ghanaians but
has under-cut the local broiler industry. A key tenet of neo-classi-
cal economics, that goods should be produced where they can be
produced most cheaply (the theory of comparative advantage) is
unhelpful when it comes to increasing the productivity of Africa’s
vast agricultural resources. There is increasing recognition within
the economics profession of the desirability for tariffs to protect
fledgling smallholder farming in developing countries (McIntyre
et al., 2009, p. 455).

Our review suggests a plausible hypothesis: institutional condi-
tions explain a large proportion of the variance in the quantity and
quality of SSA’s agricultural output. It is worth exploring how insti-
tutional change could be realized. Below we present the approach
developed by the SSA-CP and CoS-SIS.
6. Innovation platforms and institutional change

Of special interest is the Sub-Saharan Africa Challenge Pro-
gramme (SSA-CP) that is implemented in eight countries by the
FARA for the CGIAR. This programme has been described as prom-
ising by its External Review panel (Lynam et al., 2010) and in need
of extension for two reasons: (1) It experiments with a novel ap-
proach inspired by innovation systems (ISs) thinking (Hall et al.,
2003), that provides an alternative to conventional linear ap-
proaches. This Integrated Agricultural Research for Development
(IAR4D – see Hawkins et al., 2009 for its four ‘defining’ principles)
is tested through 32 multi-stakeholder Innovation Platforms (IPs).
(2) It has established a rigorous research methodology to measure
the impact of IAR4D. The econometric analysis of the data shows
that communities with IPs achieved more poverty reduction than
controls or communities with conventional extension approaches.
In communities with IPs innovative activity is more diverse (Pam-
uk et al., in preparation). Subsequent analysis by Van Rijn and Bulte
(in preparation) suggests that IP-served communities have more
linkages with external actors than those without. IAR4D and the
IS approach on which it is based seem worth further exploration.

Like the SSA-CP, CoS-SIS has two components: (1) experimental
development (implementing an IS approach to foment institutional
change) and (2) research (monitoring and evaluating the impact of
that IS approach).

6.1. Experimental development

CoS-SIS has following points of departure:

� Institutions are negotiated agreements among actors about
some social purpose. They are dynamic and constantly repro-
duced or adapted through interaction in networks.
� Changing institutions implies mapping and analyzing these net-

works so as to identify the actors and understand the mecha-
nisms that shape the institutions and the constraints and
opportunities experienced by smallholders. Such analyses can
help those actors to become aware of their roles and
responsibilities.
� Changing institutions requires brokers who strategically facili-

tate formation of, and interaction in, temporary configurations
of key actors carefully selected as champions for some social
purpose. These configurations are called IPs. Members are not
selected with some preconceived functional boundaries
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(e.g., research, extension) or system levels in mind, but on the
basis of analysis of networks and identification of actors who
matter for realizing the social purpose. They are not permanent
structures.
� Institutional change is expected to emerge from interaction on

such IPs. To that end, their members engage in learning with
respect to the social purpose through experiments with institu-
tional change. They need funds to cover the costs of experimen-
tation and interaction. It is important to ensure that IPs engage
in institutional experimentation and not in implementing an
extension programme.
� One can influence the social purposes pursued by such IPs and

the nature of the experiments by supporting their learning, pro-
viding them with diagnoses of and feedback from the institu-
tional context, providing them with results from natural
experiments, and suggesting entry points for concerted action.
When they start to act independently from facilitation, IPs
become niches of institutional innovation and themselves take
on a brokerage role.
� One can seek to affect dominant institutional regimes by

embedding or nesting platform experiments in dense interac-
tion among national policy makers, senior officials, scientists,
NGOs, civil society representatives and donors in the domain
or the agricultural sector as a whole (some of the actors selected
as members of the IPs belong to these categories).

A question for both researchers and practitioners is whether the
institutional context (and hence the locus of IPs) refers to a com-
modity or domain, or to the national agricultural sector. In CoS-
SIS, for each of the three countries, potential domains were first
listed and then three domains were selected by national working
groups of experts and officials as relevant to national development
priorities and smallholder interests. However, representatives of
smallholder farmers were not directly consulted.

In each domain a post-doctoral researcher and a PhD student
work together. The first year of CoS-SIS has been devoted to
scoping, diagnostic and baseline studies to identify and analyze
promising opportunities, as well as disabling constraints for
smallholders in the domain, translate the constraints into institu-
tional conditions, map networks and coalitions of key actors who
can make a difference, and identify local areas for experimenta-
tion. The results of the scoping studies have been published
(Adjei-Nsiah et al., in preparation), while the diagnostic studies
will be published separately (in 2012 in a special issue of NJAS –
Wageningen Journal of Agricultural Research). Table 1 lists entry
points identified for each domain that form the basis for institu-
tional experimentation.
Table 1
CoS-SIS entry points for institutional experimentation by domain and country.

Country Domain/focus Entry point

Benin Cotton: pest management Creating capacity and opportunity f
Benin Oil Palm: seed system Improving the distribution of impro
Benin Oil Palm: cropping Improving and securing access to a
Benin Water management: rice in valley

bottoms
Improving irrigation management t

Benin Water management: agro-pastoral
dams

Improving multi-actor managemen

Ghana Oil Palm: oil quality Improving the quality of, and value
the demand for high-quality oil

Ghana Food Security: value chain for small
ruminants

Developing value chains so as to al

Ghana Cocoa: price formation Developing arrangements to allow
Mali Crop–Livestock Integration: dairy

farming
Zero grazing dairy production based

Mali Water management: water users
associations

Improving the management of terti

Mali Shea Nut: market access Improving the performance of coop
A crucial issue for CoS-SIS has been the choice of system levels
at which we seek to make impact. With respect to the entry point
chosen for each domain, PhD projects focus on the local level and
experiment with smallholders and other local stakeholders on con-
crete socio-technical and institutional issues. These projects ad-
here to academic standards with respect to doctoral studies. The
CoS-SIS Programme works at levels higher than local, i.e., at district
and/or national levels, with IPs of institutional actors. These are
facilitated by the post-doc researcher and monitored and evaluated
to enable the CoS-SIS Programme to draw conclusions about the
effectiveness of an IS approach to institutional change.

At first sight, both levels with different forms of experimenta-
tion seem to sit together uncomfortably in one programme. How-
ever, the two levels are intimately related: the work with
smallholders and other local actors ensures that the work at the
higher levels focuses on and is informed by data on smallholder is-
sues. The complementary activities of the PhD and post-doc
researchers vary in each case. In all three countries, it has been dif-
ficult to ensure effective farmer representation on the platforms.

An example of unexpected ways in which such platforms can
affect smallholder opportunities comes from the cocoa domain in
Ghana. Through interaction among platform members it became
apparent that the price difference between Ghana and Ivory Coast
had led to extensive smuggling of Ghana’s cocoa, which in turn had
forced the country to pay for expensive border controls. This in-
sight was conveyed to the Ministry in charge of setting the regu-
lated price paid to farmers. The Minister was assured by the fact
that the Platform’s recommendation meant it was carried by the
industry. The Government’s decision in 2011 to increase the price
farmers receive for their cocoa by 33%, and to forward the time of
announcing that price to give farmers more opportunity to effi-
ciently allocate their resources and investments is consistent with
(though not necessarily exclusively caused by) the Platform’s
advice.

6.2. Research

CoS-SIS requires a research design that allows plausible infer-
ences to be drawn about the impact of the Innovation Platforms.
At the PhD project level, various research designs have been
adopted, among them the randomized control trial design used
in the SSA-CP. At the CoS-SIS programme level that design proved
impractical. Unlike the IPs of the SSA-CP, the CoS-SIS IPs operate
across entire domains and, even when they focus on the district le-
vel, they can include national actors. It became apparent that it is
impossible to find matching ‘without’ contexts and to ensure com-
parable starting points. Basically, at the programme level, CoS-SIS
or farmers to use LEC (Lutte Etagée Ciblée) for integrated pest management
ved (Tenera) oil palm seedlings to smallholders

gricultural land in the oil palm based cropping system on the Adja plateau
o allow smallholders to capture the expanding markets for local rice

t of the multi-functional use of dams

chains for, oil produced by small-scale women processors to allow them to access

low smallholders to benefit from markets for small ruminants

differential farm gate prices for different categories of bean quality
on irrigated fodder crops and crop residues

ary canals by water users’ associations

eratives to allow more women to market high-quality butter



D. Hounkonnou et al. / Agricultural Systems 108 (2012) 74–83 81
thus follows a comparative case study design: before/after (a time
comparison by case) and comparison across nine domains bounded
by common concepts and operating practices.

Lynam et al. (2010) observe that the SSA-CP’s randomized con-
trol design was suitable for proof of concept, but would not allow
attribution of causality. In CoS-SIS we therefore added a third ele-
ment: Causal Process Tracing (CPT) (George and Bennett, 2005).
CPT is a methodology developed in sciences in which historical
understanding is necessary. Event ecology (Walters and Vayda,
2009) is a comparable methodology. Both seek retrospectively to
understand why innovation (if any) took place by fitting the most
plausible explanatory theory to observations of both intended and
unintended events, and thereby trace the causal processes involved.
It relies on counterfactuals and hypothetical observations that
would invalidate the most plausible theory compared to alterna-
tive theories. In other words, CPT adds mechanism to observations
of relationships between events (including deliberate interven-
tions) and outcomes and so helps avoid spurious attribution. De
Janvry and Sadoulet (2010b) also made a plea for systematic eval-
uation and causal analysis of impacts of successful experiences
with agricultural innovation. CPT requires the following data sets,
which are at the time of writing being collected in all nine do-
mains: (a) information about actions undertaken to facilitate IPs;
(b) information about the interventions by those IPs as part of their
institutional experimentation; (c) intended and unintended events
and processes that appear to the platform members to be signifi-
cant; and (d) baseline and final measures.

Smith et al. (2008) provided an example of CPT in practice,
recording events that mark the pathway between initial intentions
and eventual outcomes in a 16-year programme (1990–2006) to
develop urban agriculture for public health in Kampala. CoS-SIS
will provide nine comparable CPT analyses. It remains a challenge
to apply CPT to changes that will occur in a much shorter time
frame, as in CoS-SIS.
7. Conclusion

It is time to address the real cost to nations’ GDPs, government
revenues, and especially to rural livelihoods of the failure to recog-
nize the key role of institutions in developing the SSA smallholder
sector. Institutions cannot be transferred like technologies. Institu-
tional transformation is fraught with political pitfalls because it di-
rectly affects the distribution of value among stakeholders.
Because SSA smallholders on the whole as yet have not gained suf-
ficient power to countervail the prevalent institutional bias against
them, it seems difficult to change the situation. While acknowledg-
ing that the powerful might resist institutional change, we argue
against such Afro-pessimism (Eicher, 1999). Successful change
might be easier under win–win than under zero-sum conditions.
In the three African countries we work in, senior decision makers
have embraced the CoS-SIS concept and expect it to deliver. In all
three countries the question seems to be: how can we change dis-
abling institutional contexts? Our example from Ghana’s cocoa
industry shows that industry leaders are searching for ways to cre-
ate and strengthen institutions that could support an internation-
ally competitive industry. In Benin, the choice of cotton farmers to
switch to subsidized food crops a few years ago motivated institu-
tional reforms to create more realistic opportunities for cotton
growers, a natural experiment that we document in detail (Togbe
et al., in preparation-b).

Can institutional contexts be changed? Neither the outcomes
nor the processes of change are predetermined in the CoS-SIS Pro-
gramme. The platforms, the agents of change, are nested in dense
interaction among domain decision makers. This interaction will,
we expect, affect mutual learning and effective decision-making
about institutional reforms that benefit not only the smallholders,
but also the longer-term interest of the countries concerned.
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