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A B S T R A C T

In this article we explore whether and how the dynamics of access shape the scaling of modern agricultural
technologies. It is based on the experience of an agricultural research for development (AR4D) project called
CASCAPE, which aims to validate and scale agricultural best practices for smallholder farmers in Ethiopia. The
socio-political dynamics of external interventions are often taken for granted contextual factors in AR4D pro-
jects. By contrast, this article takes this context as the point of departure for its analysis. The aim of this in-depth
case study is to unpack the concept of access as condition for scaling of agricultural technologies. We identify
and analyse the mechanisms that determine access to the various components of a malt barley technology
package which was introduced in two highland communities in southern Ethiopia (and later ‘scaled’ to a range of
other communities). Our research approach is technographic, implying that we consider the technology to
contain both material and social components. The findings suggest that social and clan-based exchange me-
chanisms (such as clan-based loyalty, reciprocity and vertical accountability) are often rendered invisible even
though they are of critical importance in governing access to the material and social components of modern
agricultural technologies. Ignoring this socio-political context in the malt barley interventions resulted in an
unintended scaling effect in terms of widening the social and economic gap between a few better off farmers and
a larger group of poor farmers. The paper thus provides evidence that the socio-political dynamics of access to
technology can have an important influence on its wide spread application and may complicate efforts to scale
the uptake of technology. Paying more attention to such processes would help to improve the effectiveness of
AR4D efforts.

1. Introduction

It is often argued that one way to improve food security in devel-
oping countries is to encourage the wide-spread adoption of agri-
cultural technologies by smallholder farmers. As a result, donors are
increasingly pushing for ‘outcomes at scale’ within Agricultural
Research for Development (AR4D) (Giller et al., 2017). In some low-
income countries, this pressure results in a plethora of AR4D-initiatives
targeting rural communities (Pingali and Spielman, 2016).

Adoption rates are a commonly accepted metric for measuring
progress in AR4D, but these have increasingly become subject to cri-
tiques (Andersson and D'Souza, 2014; Glover et al., 2016). One main
thread of these critiques is that adoption cannot be understood as a

mere binary, timeless and individual choice for the use of a particular
artefact by the wider target audience as this reflects a narrow under-
standing of what constitutes a technology and the process of techno-
logical change. Rather, one should consider technology as a combina-
tion of social practices and material elements (Jansen and Vellema,
2011). This understanding leads us to see the process of technological
change as one of (re-)configuring the social and material, i.e. re-en-
gineering the relations between the social and material elements of a
system (Klerkx et al., 2010; Mosely, 2017). This should lead to greater
acknowledgement of the importance of an enabling environment for
scaling agricultural innovations. In this context much attention is paid
to the challenge to of enhancing farmers' access to markets for inputs
and outputs, for example through improving coordination among
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farmers and/or other actors within value chains (Bernard and Spielman,
2009; Develtere et al., 2008; Jack, 2011; Markelova and Mwangi,
2010).

The importance of access is well understood in the domain of nat-
ural resource management (see, for instance, Berry, 1989; Milgroom,
2012; Ribot and Peluso, 2003). However, these insights have not yet
been applied to the domain of AR4D. Unpacking the concept of access is
relevant, given the high expectations that policy makers and the donor
community have for the successful scaling of improved agricultural
technologies. The literature on natural resources specifically suggests
that ‘access’ is not something that can be simply ‘provided’ or en-
gineered from outside, but that it involves complex socio-political dy-
namics of inclusion and exclusion. Similarly, rural sociologists have
provided key insights into how development projects and external in-
terventions are often dominated by local politics (Mosse, 2005; Planel,
2017; Platteau, 2004) and may reproduce existing inequalities in local
communities (Cleaver, 2005). Similar processes may occur when ex-
ternal interventions seek to enhance access knowledge, or the use of
technology, due to the prevailing socio-political dynamics. To date
AR4D has not paid much attention to these socio-political dynamics.
Understanding of adoption processes and the obstacles to scaling would
be enriched by paying more attention to whether and how these pro-
cesses occur (see also De Roo et al., 2017) and may also provide insights
on opportunities for improving the effectiveness of AR4D efforts.

In this paper we aim to unpack the concept of access as condition for
scaling agricultural technologies. In doing so, we take a technographic
approach (Jansen and Vellema, 2011) which distinguishes between,
and gives equal weight to, the material and social components of a
technology. We identify and analyse the mechanisms that determined
access to components of a malt barley technology package which was
introduced in 2012–2014 in two highland communities in southern
Ethiopia (and later scaled to a range of other communities). While the
malt-barley technology has specific material characteristics, the in-
sights from this study have a more general relevance for agricultural
innovations that are being introduced to increase agricultural pro-
ductivity and food security and to reduce poverty.

This paper is structured as follows. Section two presents the theo-
retical framing, and section three describes the research methodology
and methods that we applied. Section four describes the introduction of
the malt barley technology (MBT) package in the two highland com-
munities and the extent to which farmers applied the full package or
components of it. In section five we explore the farmers' access to dif-
ferent components of the MBT package. Section six presents an inter-
pretation of the underlying mechanisms that explain (non) access to the
different components of the MBT package. We conclude with a dis-
cussion on the conceptual and policy implications of the findings of this
case study.

2. Theoretical framing

In early adoption research, the dominant idea about the scaling of
technology was that scaling results from an aggregation of individual
adoption decisions by farmers (or other innovators and adaptors). Such
ideas originate from earlier work on adoption and the diffusion of in-
novations, as synthesised by Rogers (1995). Nowadays, much more
attention is given to the ways in which the broader social and institu-
tional environment enables or constrains the use of new technologies,
giving rise to the idea that that innovation is about re-configuring social
and material components, including economic and institutional prac-
tices and rules (Geels, 2002; Jansen and Vellema, 2011; Klerkx et al.,
2010). In essence, this means that innovation always involves multiple
and simultaneous social and technical changes in a network of stake-
holders who depend on each other in realising their ambitions for
change (Wigboldus et al., 2016). Thus, scaling does not primarily result
from isolated individual decisions about adoption, but from interactions
among stakeholders who need to somehow enable each other to move

forward. However, despite this increased recognition of the importance
of ‘enabling environments’ for the scaling of technology, AR4D still
places most of its emphasis on the technical rather than the institutional
and social dimensions of innovation (Hounkonnou et al., 2012; Leeuwis
et al., 2017; Schut et al., 2016). In the context of AR4D interventions,
the creation of a conducive environment frequently includes efforts to
disseminate knowledge about agronomic technologies to farmers, or
enhancing farmers' access to input markets (seeds, fertiliser, pesticides,
manpower, credit, etc.) and output markets. Many studies suggest that
it is far from easy to effectively provide access to markets for small-
holders due to a range of issues, including weaknesses in value chain
governance (Barrett, 2008; Poulton et al., 2010), poor horizontal co-
ordination among farmers (Bernard and Spielman, 2009; Develtere
et al., 2008; Markelova and Mwangi, 2010) and/or non-conducive trade
and market regulations. In this article we take a micro level perspective
and explore the difficulties associated with accessing a technology and
on the processes that occur in and around communities when external
interventions offer access to new technologies and market opportu-
nities. This approach is inspired by studies on access to natural re-
sources which suggest that access is a complex socio-political process
(Berry, 1989; Milgroom, 2012; Ribot and Peluso, 2003).

Sara Berry's, 1989 paper “Social institutions and access to re-
sources”makes an important contribution to understanding the concept
of access. It provides a historical account of the various ways in which
social institutions shape access to natural resources in Africa, focusing
on how these institutions have adapted to the economic, environmental
and political changes that have affected the continent in the past dec-
ades. She points out the importance of social relations in determining
access to resources. Since people often access the means of production
through indirect means, social identity and status become objects, as
well as instruments, of investment. Hence, the establishment or
strengthening of social relations is an integral part of peoples' strategies
of production and accumulation, since these social relations often affect
the terms on which people gain access to resources (Berry, 1989).

Ribot and Pelusos' “Theory of access” (2003) makes another im-
portant contribution to understanding access, positing that access to
natural resources is shaped by socio-political dynamics. They define
access as the ability of people to benefit from things—including mate-
rial objects, people, institutions, and symbols (p. 153). In doing so, they
focus on ability rather than on rights, arguing that rights do not always
result in an actual ability to use, let alone to benefit from, the use of a
resource. They also use the notion of “webs of access” (p. 154) to refer
to the dynamic processes and relationships that shape access to re-
sources and distinguish between controlling and maintaining access.
Control of access refers to the mechanisms that regulate direct access to
a certain resource, maintenance of access refers to the indirect me-
chanisms that people rely on to gain access to a resource (often through
others). Maintaining access is particularly relevant in situations in
which many, if not a majority of, smallholder farmers (or any other
group), can only access certain (scarce) resources by maintaining good
relations with those who control access to these resources.

These two articles provide a useful basis for understanding access as
a socio-political process. Since their analysis focuses on the domain of
natural resource management, they frame access to technology,
knowledge, and markets merely as means for exploiting natural re-
sources. As of yet, there have been (to our knowledge) no attempts to
apply these insights to the domain of AR4D, where the focus is on how
farmers access markets, knowledge and technologies. This paper aims
to explore whether, and how, dynamic processes of accessing interact
with efforts to foster an enabling environment for scaling modern
agricultural technologies. We follow Jansen and Vellema (2011) and
take a technographic approach, distinguishing between the material
and the social components of a technology. Material components have a
physical reality and include land, inputs (seed of an improved variety,
organic and inorganic fertilisers, pesticides), manpower, oxen, oxen
plough and a donkey cart. Examples of social components of a
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technology would include agronomic and marketing knowledge, being
connected to the ‘right people’ and cooperative membership.

In our quest to identify the mechanisms that explain access we apply
a network approach in which the community is the unit of analysis,
rather than individual household strategies (Bebbington, 1999; Cleaver,
2005; Fafchamps and Quisumbing, 2005). The use of a network ap-
proach allows us to move away from the linear and binary notion of
adoption and focus on the context in which technologies are being in-
troduced. Following Ribot and Peluso, we pay explicit attention to the
mechanisms that enable or prevent people from indirectly accessing
components of a technology (i.e. access maintenance), which has the
benefit of regarding access as a dynamic process (Ribot and Peluso,
2003, p. 158).We broadly define mechanisms as the structures, powers,
relations and processes that are often not directly observable but which
can be identified through their effects. Mechanisms explain ‘how things
work’; they are the processes through which people in specific situa-
tions gain access (or not) to the components of a technology, re-
presenting situations of scarcity.

3. Materials and methods

3.1. Technology selection

We studied the introduction and application of the Malt Barley
Technology (MBT) package, introduced through a joint effort of the
Ethiopian Ministry of Agriculture and CASCAPE project.1 CASCAPE is
an AR4D project financed by the Royal Netherlands Embassy in Addis
Ababa and managed by Wageningen University and Research and five
Ethiopian universities. It aims to increase agricultural productivity in
the Ethiopian highlands through the validation and promotion of best
practices in agriculture (Wageningen University and Research, 2015).

We chose to study the Malt Barley Technology package for a number
of reasons. Malt barley is a strategic cash-crop which has received
substantial policy support in Ethiopia due to its perceived potential to
reduce the government's dependency on import which coats a sig-
nificant foreign currency earnings and the contributions that selling the
crop can make to smallholder incomes (Dumara, 2017). The two main
supporters of the introduction of the MBT package see the malt barley
innovation as a success story of how modern technologies contribute to
food security and farmer incomes (Abebe et al., 2015). Secondly, the
first and last authors of this paper were involved (as advisor and re-
gional manager respectively) to the CASCAPE project when the MBT
package was introduced, which facilitated our access to local facilities
for fieldwork as well as to internal project documents.

3.2. Study sites, sampling techniques and data analysis

The research took place in the Malga Woreda, Sidama Zone in the
southern region of Ethiopia (SNNPR). Malga woreda was selected it is
known as a high potential area for malt barley production and because
the CASCAPE project selected it as their target area, allowing the au-
thors easy access to the woreda's administration and its farming com-
munity. We selected two neighbouring kebeles (villages): Guguma and
Gomeshe-Tulu.

Related research by the first author in the two study kebeles made it
possible to draw random samples of 65 households in each kebele (130
in total) (Dumara, 2017). From this sample basic we derived quanti-
tative data on households' asset base and their access to components of
the malt barley package. From this sample, we purposively selected 4
households with relative good and 4 households with limited, or no,
access to the material and social components of the malt barley package
in each kebele. These households formed the sample for the qualitative

data collection, which mostly consisted of participant observation and
in-depth interviews. Additionally, we conducted interviews with a DA
(development agent), an elderly farmer, a member of the cooperative
management, the kebele manager (in both kebeles), the credit manager
the kebele chairman (just in Guguma) and the woreda's representative
for agriculture (in Malga). In total, 33 in-depth interviews were con-
ducted.

The interviews were conducted with a translator who did not know
the two kebeles and could thus maintain a certain level of independence
from the community members. Qualitative data was analysed using
Atlas.ti. A pre-coding procedure was used to explore the factors that
influence access control and/or access maintenance to the material and
social components of the MBT package. A second coding was done to
identify the underlying mechanisms that could explain why certain
farmers had access control (or not) and/or access maintenance (or not).

4. The technology package and its introduction

4.1. The prescription

The MBT package is described in the Best Fit Practice Manual de-
veloped by the CASCAPE project (Abebe et al., 2015) and its main
features can be summarised as follows:

− seed of a modern variety (Sabine or Traveler) sourced from a
credible institution (malt barley cooperative or the regular exten-
sion system, but not via the market or self-saved);

− ploughing frequency (at least 3 times before planting and 1 time
during row planting);

− row planting (spacing of 20 cm between rows and planting depth of
3–5 cm in rain-fed conditions);

− seeding rate (75–100 kg/ha);
− a fertiliser recommendation of 100 kg DAP and 50 kg UREA per ha;
− weeding frequency (twice after planting, at specified periods), and;
− harvesting the barley when the grain moisture content is lower than

18%.

The description of this package was the entry-point for our analysis
of the extent to which farmers complied or partially complied with
these protocols. However, during the fieldwork, several other compo-
nents were mentioned repeatedly by our respondents as indispensable
components which they needed access to in order to apply the pre-
scribed package. This made us realise that we needed to include addi-
tional components in our analysis. These included both material com-
ponents (oxen, oxen plough, land, manpower, donkey cart) and social
components (agronomic knowledge, marketing knowledge, being con-
nected to the right people and cooperative membership).

4.2. Technology promotion in the Ethiopian context

Ethiopians are often referred to as ‘the people of the plough’: more
than 85% of the country's population still lives in rural areas, where
agriculture is the main economic activity (IFPRI, 2018; McCann, 1995).
The Ethiopian government has been prioritising investments in agri-
cultural development, as exemplified by the Agricultural Development
Led Industrialisation (ADLI) and the Plan for Accelerated and Sustained
Development Programmes (PASDEP) in the nineties and early 2000s,
and the subsequent Agricultural Transformation Plans (AGP I, II and
III), and the Productive Safety Net Programmes (PSNP I-IV) which are
currently being implemented throughout the country. These pro-
grammes have brought huge investments in the agricultural sector with
an enormous increase in number of extension agents (called develop-
ment agents) and farmer training centres, improvements in modern
seed and fertiliser distribution, and more recently, agro-processing and
market development (Oqubay and African Development Group, 2017).
Under different names and forms, a central component of these

1 CASCAPE stands for Capacity Building for Scaling-up of Evidence-based Best
Practice in Agriculture in Ethiopia
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programmes has been the ‘agricultural technology package approach’
(Moanr, 2017). In addition, Ethiopian agricultural programmes make
use of the model-follower system: so-called model farmers are the first
among the community to try out new best practices. They are seen by
the kebeles' administrations as role models who are expected to transfer
their knowledge to their peers. While these approaches have been
widely criticised for being top-down, technocratic and one-size fits all
(Planel, 2017; Teferi, 2012), they have been reported to contribute to
an annual increase in agricultural factor productivity of 2.3% over the
past decade (IFAD, 2016). In conjunction with this, numerous pub-
lications over the last two decades pointed to a strong entanglement of
agricultural development, local politics and power dynamics (Berhanu,
2012; Lefort, 2012; Teferi, 2012). In Tigray for instance, local devel-
opment officials have been appealing to institutions of the revolu-
tionary past to mobilise smallholders, and to proclaim a refusal to adopt
agricultural technologies as an act of dissent (similar to not taking part
in the revolution during the Derg regime) (Segers et al., 2009). Planel
(2017) by contrast, links agricultural development policies to the idea
of encadrement, understood as” the incorporation into structures of
control” (Planel, 2017), implying that the implementation of agri-
cultural policies at the local level has the dual purpose of extending
state control to the household level, as well as enrolling smallholders
into development programmes in order to prevent future political un-
rest. In the literature we find accounts of the interface of politics, power
and rural development in the regional states of Amhara (Lefort, 2012;
Teferi, 2012), Tigray (Segers et al., 2009) and Oromiya (Emmenegger,
2016). No equivalent in-depth case studies have been done in the
SNNPR. In this respect, this case study adds a perspective of the local
realities in a village in the Southern highlands.

In 2012 the CASCAPE project approached the administrations of the
woreda (Malga) and kebele (Guguma) to request their support for
testing new varieties of malt barley which would be supplied by
Kulumsa Agricultural Research Centre. CASCAPE was also practicing
the model-follower system under the assumption that once model
farmers applied for the MBT package, and sufficient quality seed was
produced and made available through the seed cooperatives, the ma-
jority of farmers would follow the model farmers. In 2012–2013 the
first on-farm trials took place on different farms in Guguma. Eight se-
lected model farmers were the first to try the MBT package on their
land. They received support from the CASCAPE project and extension
system in terms of agronomic knowledge on how to multiply the malt
barley seed (planting methods), the seed itself (variety Sabine) and the
use of chemical fertiliser. Some farmers also received financial support
to employ daily labourers to help the cultivation of the crop. The
CASCAPE project also established a seed multiplication cooperative in
Guguma, which was presented as an institutional innovation accom-
panying the agronomic innovation. The project also established a grain
cooperative in Gomeshe-Tulu, which received significant support from
the project: trainings on agronomy and cooperative management, net-
working support in terms of market linkages that were established be-
tween the cooperatives and Asella Malt Factory and a grant to construct
a seed and grain storage facility and a seed cleaning machine (located in
Guguma).

4.3. Practicing the MBT

According to our respondents, about 20% of households in the study
kebeles practice the full package, combining all the recommendations
according to the MBT package as introduced by CASCAPE and the
government. Although quite a few farmers mentioned (at public places
or during interviews) that they fully comply with the package de-
scription, our own observations indicated that not all farmers who
claimed to comply did actually apply the full package. For instance,
some farmers did not practice row planting, deviated from the seed
and/or fertiliser rate, or used farm-saved or market-purchased seed
(rather than that supplied by the government). The most often

mentioned reason for not applying (the full package) was because
households were unable to access all the components. Land, oxen,
manpower, seed, and fertiliser are scarce and many farmers face con-
straints in accessing these components of the technology (although
some of these constraints are implicit rather than explicit).

The farmers who have started to grow malt barley – even if they
only apply part of the package – are generally positive about the ben-
efits. The most frequently mentioned benefits were improved clothing,
food, livestock and housing conditions. All the respondents who applied
the full package mentioned they had constructed a new (bigger) house
and some had even constructed a house in town. Farmers also men-
tioned immaterial benefits. Some mentioned that they were able to pay
for the higher education of their children. Additionally, compliance
with the government's recommendations increases the status of farmers.
Farmers with a long standing reputation of ‘being serious', are also
rewarded for openly complying with the extension system by getting
new opportunities. One farmer said: “If you perform well, you are asked to
take on more and more responsibilities. I accept it because it is an honour to
do these kind of things for the community” (Respondent 1, Male, Guguma,
July 18, 2016). However, some respondents also mentioned negative
effects of applying (part of) the MBT package: they became indebted
because they could not reimburse the credit they had taken to purchase
the seed and fertiliser. This affected their social status, because it is
socially unacceptable to be poor in the study communities. In line with
this, these signs of non-adoption or ‘refusal’ are often interpreted by
local officials and other community members as ‘resisting develop-
ment’, as observed in other Ethiopian case studies (Emmenegger, 2016;
Segers et al., 2009; Teferi, 2012).

On the basis of prescriptions for the package and interviews, we
developed the following schematic depiction of the malt barley tech-
nology (see Fig. 1) showing the different material and social compo-
nents that a farmer needs to access and the practices that farmers apply
(or do not apply) as part of this technology. The arrows point to rela-
tions between a given component and practice.

The discrepancies between what farmers said publicly and during
personal and/or informal interviews, motivated us to further explore
the mechanisms underlying non-access. We explored access to the
material components (land, seed, fertiliser, manpower, oxen, oxen
plough) and how that access is interwoven with the social components
of the technology (agronomic knowledge, marketing knowledge, being
connected to the right people and cooperative membership).

5. Access to components of the technology

5.1. Access to material components

5.1.1. Land
In Ethiopia, land is owned by the government, not by the individual

farmers. The Derg regime marked an important shift in land tenure.
With the slogan “Land for the tillers, education for all”, land in rural
areas was taken from the rich and redistributed to poor and/or landless
people. Families that did not farm their land lost it to other families that
needed farming land. The slogan “Land for the tillers” remained an
important pillar of land policy after the defeat of the Derg regime in
1991 (McCann, 1995) although population increase in recent decades
has resulted in households having smaller plots, a trend that also exists
in in Guguma and Gomeshe-Tulu (source: personal communication
with elderly farmer and kebele Chairmen, 2016).

Our survey indicates that 43% of the households in the two kebeles
have secure access to 1 ha or less of farmland, generally perceived as
too little to be a commercial farmer in Ethiopia (Samuel and
Gebreselassie, 2006). 42% of the households have access to 1–2 ha and
only 15% has more than 2 ha.2 Due to the clan-based inheritance

2 These averages are significantly higher than the reported average land size
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system, young men born in large families from the Sidama and Oromo
clans are likely to be land constrained. When brothers remain in rural
areas the situation can be constraining, especially for the youngest. “I
only have a very small plot next to my house. That is not enough to plant
malt barley. My father divided the land between me and my brothers. I am
one of the younger ones in the family so I got a small plot” (Respondent 11,
Male, Guguma, July 16, 2016).

Most land is accessed directly, and can be seen as a form of access
control. Acquiring access to extra land is possible through leasing land
from others (i.e. indirectly). This is a normal practice for wealthier
farmers. Poor farmers, and in particular female farmers who are head of
a household, commonly lease-out their land. Sometimes they work on
their leased-out land in return for cash or part of the harvest. At the
intra-household level, young women can only access land through their
husbands, brothers or fathers (i.e. access maintenance). Widowed
women often retain control over the land of their deceased husband,
but divorced women do not have this right under traditional customs.
One woman described her way of maintaining her access to land as
follows: “The land is my husband's. But he has been sick for a long time
now. I cultivate Qat and other cash crops. So far I have not been able to get
hold of the inputs for malt barley. DAs don't like to work with women...”
(Respondent 26, Female, Guguma, September 3, 2017).

Households with limited land are often among the poorest in the
community. Families who were historically disadvantaged face addi-
tional problems as they were not able to expand their asset base in the
past. In Guguma and Gomeshe-Tulu a large portion of the households
with very limited access to land prioritises growing food crops over cash
crops and thus do not grow malt barley.

5.1.2. Manpower and oxen traction
The MBT package recommends ploughing the soil three to four

times before planting, and a final time when planting. At the planting
stage, rows of approximately 20 cm wide are created. The malt barley
seeds are placed in the furrows, together with fertiliser. This is done as a
team effort: one person ploughs the rows, while another sows the seed
with the fertiliser. The timing is crucial: planting too late reduces the
yield potential. To plough the soil, a pair of oxen are needed. Our data
show that only 8% of the households in Guguma and Gomeshe-Tulu
owns a pair of oxen; the remaining 92% of households have to rely on
various exchange mechanisms to access oxen for ploughing. The ex-
tension system uses what is sometimes called 1–5 groups, which serve
several purposes including neighbours sharing their oxen. These groups
are set up by local government in parallel to the system of model-fol-
lower farmers. While the model-follower farmers set-up is not directly
linked to the dominant political party, the 1–5 groups are linked to
party membership. Several 1–5 groups (called cells) are gathered in
larger groups, headed by members of the ruling political party. While
the farmers say that it is in their culture to share oxen, not all farmers
are satisfied with the oxen sharing system. One farmer told us: “The
problem is that I only have 1 ox, and I have to share mine with others and get
one ox from others to plant in rows. That is the reason why I plant late.”
(respondent 11, Male, July 26, 2016). Access to oxen has also con-
sequences for applying the MBT package: “Government people force
people to plant in rows. But there is no-one in place afterward to support you.
If you do not have oxen, how can you plant in rows?” (Respondent 6,
Female, July 22, 2016).

Poor households with small plots of land, in particular households
with children too young to help much on the land, can find it difficult to
produce enough to feed themselves. They have limited available man-
power and limited financial means to purchase and maintain oxen. This
means that they need to ask for support from others to be able to plough
their land. Asking for support is seen as a sign of poverty and

Fig. 1. Components and their relations within the malt barley technology.

(footnote continued)
in the Southern Nations and Nationalities and Peoples Region of Ethiopia,
which is estimated at 0.3 ha per household (Teshome, 2014).
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emphasizes their low social ranking. “It brings shame on you when you
have to beg for seed. People will not respect you, they will know you are very
poor.” (Respondent 18, Male, Gomeshe-Tulu, September 6, 2017). This
discourages many poor farmers from cultivating modern crop packages.
Rather, these households engage in daily labour on other farms, or non-
farm activities, to earn an income. The result is that generally who can
find a way to access oxen (either direct or indirect) can take (full) ad-
vantage of the MBT package.

5.1.3. Seed and fertilisers
National extension policy dictates that at the beginning of each

agricultural season, the DAs make an assessment of the amount of seed
and fertiliser needed for their kebele. As part of the woreda develop-
ment plans, each kebele also plans the amount of land to be planted
with modern varieties and the expected yields. With the MBT package,
the farmers had to indicate the amount of land they were planning to
plant with the malt barley package. On the basis of these estimates and
the recommended seed and fertiliser rate, the kebele administration
determined how much malt barley seed and fertiliser it would need and
passed this information onto the woreda. This message was finally
passed onto the federal level, where the Ministry of Agriculture was
responsible for ensuring that the requested amounts of fertiliser and
malt barley seed were distributed to the participating kebeles before
planting time. Fertilisers are generally distributed through the co-
operative union or primary cooperative at kebele level.

Quality seed for malt barley is scarce and it is problematic to ar-
range for its timely availability. DAs face the pressure of meeting their
production targets for their kebele (interviews with DAs in Guguma and
Gomeshe-Tulu, 2017) and this leads them to tend to select households
that they have confidence will be willing and financially able to pur-
chase the recommended seed and fertiliser rates. This results in a se-
lection process whereby certain households are more likely to access
seed and fertiliser than others. A quote from a DA illustrates this point:
“The condition for receiving fertiliser is that you have to prepare your land
well.” (DA, Guguma, July 2017). A farmer described problems faced by
farmers in Guguma: “First there are availability issues. The inputs are
difficult to get. Seed and fertiliser are not available to all farmers. Seed is
only available to members (of the cooperative). Others have to get it in the
market. But in the market you don't know about the quality. And besides, it
is not allowed to purchase seed at the market!” (Respondent 23, Male,
Guguma, September 2, 2017).

In Guguma, the President of the seed cooperative is also the
President of the fertiliser union. In Gomeshe-Tulu the President of the
grain cooperative is the former chairman of the kebele. In both cases
the presidents of the cooperatives are leading figures with a long record
of holding influential positions. Since direct access to seed and fertiliser
controlled by a small group of people, most households have to find
indirect ways to access them. One farmer said that the DAs never visited
his farm: “I asked many times but they won't come. When I saw the malt
barley in my neighbour's field, I became interested. I sold a calf and bought
seed and fertiliser in the market.” (Respondent 23, Male, Gomeshe-Tulu,
September 10, 2017). Another farmer stated: “Through my friends I saw
what I could do with malt barley on my land. I accessed the seed and fer-
tiliser through the market.” (Respondent 17, Male, Gomeshe-Tulu,
September 6, 2017). In the absence of direct access control, many
farmers who want to apply the MBT package are obliged to purchase
seeds and fertiliser on the market, a mechanism of access maintenance.

5.2. Access to social components

5.2.1. Agronomic knowledge
The DAs initially approach model farmers to share their agronomic

knowledge on specific new technologies or practices. Although most
interviewees said that they accessed agronomic knowledge on the MBT
package through their fellow farmers (access maintenance), they did
not experience accessing agronomic knowledge as problematic. In fact,

even farmers who did not apply the MBT practices, were aware of the
claimed advantages. Nearly all the farmers we interviewed had heard
about the importance of row planting, weed management, and har-
vesting techniques, either during trainings, demonstrations, or via other
farmers.

5.2.2. Cooperative membership and marketing knowledge
After the on-farm trials in Guguma in 2013, the kebele adminis-

tration organised a meeting to establish a new institution to organise
seed multiplication for malt barley: the Derrera Seed Producer Primary
Cooperative. They invited 21 male farmers to this meeting, who all
became members. They received training on cooperative management
and agronomic techniques as well as a grant to construct a seed storage
facility. In subsequent years the cooperative expanded to 55 members,
even though the membership fee increased from 500 to 2000 Birr. In
2015, in Gomeshe-Tulu a grain cooperative was established with 19
farmer members, which had expanded to 56 at the time of data col-
lection (2017).

Members of the cooperative had a better chance of accessing seed
through their own cooperative. In addition, membership of the co-
operative provides the option to purchase seed and fertiliser on credit,
without interest. Non-members can only make use of a credit ar-
rangement if they are identified by the kebele administration as poor,
and even then the credit arrangement has an interest rate of 10–15%
(personal communication with the Credit Manager of Gomeshe-Tulu,
2017). Thirdly, membership of the cooperative secures access to a
buyer who purchases the harvested malt barley, for a premium price,
reported to be 22% higher than that on the local market (CASCAPE,
2016). Thus, cooperative membership also guarantees access to a better
and more secure market. Only 1 out of the 10 inhabitants in Guguma
and Gomeshe-Tulu is a member of one of the two cooperatives (Malga
Bureau of Agriculture, personal communication, September 2017).
Those who are not members of one of the cooperatives face more dif-
ficulties in accessing the MTB inputs.

5.2.3. Being connected to the right people
In hindsight, the on-farm trials and subsequent meetings where

membership of the cooperatives were determined (in Guguma in 2014
and in Gomeshe-Tulu in 2015) were crucial events because they created
an exclusive and privileged situation for some households, increasing
their ability to access improved seed (Sabine and Traveler), fertiliser
(with interest free credit) and a secured buyer who guaranteed a pre-
mium price for harvested malt barley. However, regardless cooperative
membership, being connected to the right people serves a purpose, as is
clear from the following quote from a farmer: “Only those farmers ’who
are near to’ can get inputs […] from DAs. ‘Being near’ means having a good
relationship with them, through your clan, and by living near the main
road.” (Respondent 18, Male, Gomeshe-Tulu, September 6, 2017).
Conversely, the people who are not well-connected to influential people
face constraints, even if they manage to become cooperative members.
As one farmer describe it: “There are some problems with distribution.
Some people get more benefits than others. Those who are distributing [the
seed and fertiliser] give more to certain farmers and less or none at all to
others. Or they sell it [i.e. fertiliser] to merchants.” (Respondent 7, Male,
Guguma, July 22, 2016). It is apparent that ‘being connected to the right
people’ was also an important pre-condition for becoming invited to
become a cooperative member. On the positive side, having the ‘right’
social connections open doors to other components such as seed and
fertiliser, markets and knowledge about other new innovations. But the
reverse also holds true: those who lack those connections find their
access to these components blocked, or at least more difficult. Being
connected to the right people facilitated direct and indirect access to
cooperative membership and markets.
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6. Analysis of the underlying mechanisms

Farmers' experiences with accessing material and social components
of the MBT, notably cooperative membership, credit, seed and fertiliser,
were largely governed by their social relationships and their positions
in the community. We identified three types of mechanisms that explain
the dynamic process of accessing the material and social components of
the MBT package: clan-based loyalty, vertical accountability and re-
ciprocity. These mechanisms are related and partially overlap, and as
we argue below, self-reinforcing.

6.1. Clan-based loyalty

While other in-depth case studies of agronomic extension in
Ethiopia do not emphasise ethnic and/or clan based factors
(Emmenegger, 2016; Segers et al., 2009; Teferi, 2012), we found that
clan-based loyalty strongly influenced access to ‘project membership’ in
our study areas. With clan we do not necessarily refer to ethnic groups,
but rather to extended family clans within certain ethnic groups, which
have existed in the study kebeles. Most respondents said that clan was
the most important criterion for receiving information from the DAs on
agronomic novelties. “Unless you have relatives from your clan in influ-
ential positions, there is no way that you can advance the situation of your
family. We have tried many times to get involved in new initiatives. But our
papers were not even considered” (Respondent 26, Female, Guguma, Sep-
tember 3, 2017). In some cases, the clan-relation also affects the access
to seed, as affirmed by this farmer who said: “I never get seed directly
from DAs, but mostly via my own friends or relatives. (Respondent 5, Male,
Guguma, July 22, 2016).

While clan-based loyalty was frequently mentioned by respondents
who felt excluded by the extension system, this topic was not perceived
as significant among those respondents who were in power (the Kebele
administrators, DAs, etc.) or respondents from the dominant clan.
Rather, this group referred to ‘being serious' and ‘hard working’ as
criteria for being invited to become a cooperative member, or for being
selected as a host farmer for on-farm trials. This difference seems to
indicate that clan-based loyalty is a mechanism which – covertly– in-
fluences access, although it is not accepted to talk openly about this
topic - as it does not fit the extension narrative, which is based on the
ethos of being hard-working and leading by example. Farmers spoke of
several strategies that are used by others to improve their connection to
clans that are considered to have substantial power: “It is very common
in this area to marry with the purpose of getting closer ties with those in
power (mengist) to improve your livelihood. I don't want to give examples,
but believe me, it is very well known.” (Respondent 22, Male, Gomeshe-Tulu,
September 7, 2017).

6.2. Vertical accountability

The second mechanism can be characterised as vertical account-
ability, from community members to DAs, and from DAs to their su-
periors. Local authorities perceive themselves to be under pressure to
demonstrate positive results (in terms of the volume of cereals produced
with use of modern seed, chemical fertilisers and modern agronomic
practices, such as row planting). This leads DAs to select farmers who
have a reputation for producing these results. For instance, all re-
spondents mentioned that the farmers who were the first to access the
MBT package were farmers with a reputation of being serious farmers,
who were wealthy enough to invest and assure a good harvest. The
Kebele manager of Guguma confirmed this: “I was responsible for the
farmer selection. We informed only 21 farmers, whom we were certain
would be able to pay the fee and who would be interested. We guessed that
most farmers would not be ready to take the bet and pay 250 Birr in advance
for something they were not sure about. The 21 are well-known from other
experiences.” (Kebele manager, Guguma, September 9, 2017).

The following quote shows the other side of the coin whereby

farmers who cannot (or do not) comply with the government's ex-
pectations are disrespected: “If poor farmers don't show they adopt the row
planting methods, they will be disregarded by the whole community. They
will not be respected. They will never be selected for any kind of other
support. So they have no choice but to struggle! Social exclusion is not the
way you want to go.” (Respondent 27, Male, Guguma, September 4, 2017).

Many farmers experienced pressure to follow the recommendations
from the extension agents, partly as a pre-condition for accessing seed
and fertiliser: “The condition to receive fertiliser is that you have to prepare
your land well.” (Kebele administration, Guguma, July 2017). But even
when these inputs are accessed, the pressure to follow the DA's re-
commendations continued. At one point during the field work in 2016
some model farmers were mobilised because there was a rumour that
an official delegation of regional administrators would visit Guguma.
The DA visited several model farmers and instructed them what to say
and what to do if this delegation visited their farm. Some farmers
protested as they were not willing to exaggerate the amounts of seed
and fertiliser that they planted on their land or were not willing to
praise the local authorities. Others were more willing to comply with
this request.

“We have to give up our time for these visitors. They come and order us to
do things. Why? I was standing next to my husband when he repeated
exactly what he was supposed to say, without blinking. I was laughing at
him a lot!” (Respondent 28, Guguma, July 2016).

We also observed that farmers actively engage in relationship-
building with the local authorities. This became visible through three
related strategies: public praising the local authorities, public com-
pliance with the government's recommendations and ‘being around’.
One farmer clearly described how he considers praising the local au-
thorities as a gateway to become part of the group of farmers who ‘get
given chances': “I was not selected. But the barley package is amazing! If I
show my good will and if I am able to convince the DA that I am a serious
farmer, I will hopefully get a chance soon.” (Respondent 17, Gomeshe-Tulu,
September 6, 2017). Even though this farmer was excluded by the ex-
tension system in the beginning, he refuses to speak badly about them.
During the interview it became clear that he was convinced that being
positive and building a good relationship with agents of the local au-
thorities will be beneficial in the future. In line with this, respondents
also mentioned that having the reputation of being a serious and hard-
working farmer is advantageous because it increases the likelihood of
accessing benefits from the local authorities in the future. This analysis
is closely in line with the findings of Planel (2017) who mentions that
farmers are consciously busy with ‘keeping up appearances' when being
among local government officials (or their representatives). While
farmers who already have good connections, continue to demonstrate
their good will through complying with the requirements of the gov-
ernment, as is shown in the following quote:

“To become a member of the cooperative, you have to show that you
prepare your land very well (i.e. plough your land many times, and not
work on other farmers' land); you have to participate in many govern-
mental meetings; you have to convince others that this technology is very
good; you have to be able to pay the membership fee; you have to have a
large land size (2 ha) so that you can produce a lot of malt barley. If you
want to become a member you have to ask the DAs to visit your farm.”
(Respondent 24, Male, Guguma, September 2, 2017).

This shows the vertical accountability whereby both farmers and
DAs need each other to perform in certain ways to be able to remain (or
improve) their situation.

’Being around’ is a social connotation for showing up to meetings,
showing your face on market days, and for making yourself seen by the
kebele administrators and DAs.

“You have to spend much time with DAs, invite them for coffee, tea,
lunch, you have to talk to them. You have to participate in many of the
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meetings so that they start to know you. If you spend a lot of time in ‘the
centre of the road’, there is a chance that they will see you. Then you can
talk to them and they might tell you [about new opportunities].”
(Respondent 22, Male, Gomeshe-Tulu, September 9, 2017).

Being around does not guarantee direct access to inputs, but being
known by DAs, the kebele manager and the cooperative management,
gives one a privileged position when seed and fertiliser are distributed.
Implicitly most interviewees mentioned that a ‘serious farmer’ is able to
build relationships with the authorities. Conversely, farmers who are
not able to do this, mention that they are, or cannot, ‘be around’.

“In the beginning I was not around. I only realised later how important it
was to become a member [of the cooperative]. I regret that I did not work
harder back then, to get involved. They put a hold on membership so it is
not possible to join anymore.” (Respondent 27, Male, Guguma,
September 4, 2017).

While ‘being around’ is possible for households with enough re-
sources to hire manpower for the daily work, it is harder for poor fa-
milies who rely on selling their manpower to be present at such
meetings and on market days.

“You have to spend much time with them. But if you are sick or you work
on other people's farm, you don't have time for all these social events.
People do not regard me as important because I don't show up.”
(Respondent 28, Male, Gomeshe-Tulu, September 4, 2017).

These findings on vertical accountability fit other recent studies on
the Ethiopian extension system, which point to an Ethiopian state that
mobilises local authorities and rural elites through the extension system
by enforcing accountability and reward systems that extend to the
lowest possible administrative level. The active and continuous en-
gagement of farmers in social-relation building is a mechanism of access
maintenance.

6.3. Reciprocity between farmers

Reciprocal arrangements between farmers are the third type of
mechanism that influence access to certain components of the MBT
package. While reciprocity is often depicted as something positive for
everyone, this case study shows that reciprocal arrangements between
farmers can work out differently for farmers from different socio-eco-
nomic and gender categories. This was most strongly visible in the case
of oxen sharing. While used by the extension agents as ‘social asset’ in
farming communities, in reality oxen sharing practices are socially-
bounded. In other words, the reciprocity is not on equal terms and not
everyone equally benefits from these practices. Only a small portion of
the households (8%) own 2 oxen and can these always plough their
land when they want. 12% of households have 1 ox. If they have
neighbours with another ox and they have a good relationship, it is
common for them to share their oxen and plough their land together.
However, families with no oxen (80% of the community) have to wait
until the others are done with ploughing before they can request to use
oxen in return for their manpower. Hence, wealth causes a differ-
entiation between those who can plough when they want, and those
who depend on others to plough their land. Additionally, women are
not seen as ‘real’ farmers, and are not considered to be in need of oxen.
Women who do not have oxen and want to cultivate their land face
serious constraints in accessing oxen.

Besides oxen sharing, another reciprocal system is labour sharing
during planting and harvesting time. When probing further on this
topic, it became clear that labour sharing is less common than oxen
sharing. Most households in the study areas, poor as well as wealthier,
prefer to pay for manpower rather than to exchange labour. Selling
manpower is an accepted strategy for poor households to acquire an
income. However, on the other hand, working (for payment) on other
people's farm is seen by wealthier farmers as a sign of poverty, which

decreases one's status in the community. Furthermore, being poor is
associated with being lazy, pathetic, and other negative associations.
“Farmers who work on others' land, are not regarded as good farmers by the
community. The community does not accept these kind of farmers as serious
because they don't farm their own land...” (Elderly, Male, Guguma,
September 2, 2017). It is socially unacceptable to ask directly for sup-
port, without returning either labour, oxen, or something else. Farmers
who do so, demonstrate their poverty. This is generally considered as
something bad in the community, as the following quote demonstrates:
“I don't ask others for help. Nobody would do that here. It brings shame on
you when you have to beg [for seed]. People will not respect you, they will
know you are very poor.” (Respondent 18, Male, Gomeshe-Tulu, September
6, 2017).

So, while reciprocal arrangements are mentioned publicly as a
commonly accepted mechanism for accessing oxen and labour, there
are barely disguised social factors that influence who gets to access and
offer manpower and oxen and who is excluded. A similar pattern was
found in a study on seed exchange mechanisms in Ethiopia conducted
by McGuire (2008), which brought to the fore that local community
support mechanisms are not as generous or unconditional as they might
appear to outsiders (McGuire, 2008). For instance, asking for help
without providing anything in return stands for poverty, which in turn
is associated with being lazy and not serious. Farmers who are unable to
farm their own land are also considered to be ‘bad’ farmers. These ex-
amples are in line with the findings of Segers (2009) on the political
dimensions of development in Tigray with signs of non-adoption of
modern technologies often being interpreted by the government and
elite farmers as acts of rebellion against the ruling political party. Al-
though in this case study no such remarks were made by local autho-
rities, the underlying thinking is that you have to – at least publicly –
praise the efforts of the government and play along with the rhetoric
that technologies are good and farmers who cannot adopt those tech-
nologies are either lazy or rebellious. While accessing manpower and
oxen are not as straightforward as one might expect, the effects of non-
access are that certain farmers are excluded from the community be-
cause they are regarded as lazy or rebellious (or both).

6.4. Mutually reinforcing mechanisms of inclusion and exclusion

In Guguma and Gomeshe-Tulu, clan-based loyalism, vertical ac-
countability and reciprocity seem to be self-reinforcing mechanisms of
inclusion and exclusion. On the one hand, ‘insider’ farmers have better
access to components of the technology, as well as other new oppor-
tunities, which reinforces their social and economic status in the com-
munity, which further reinforces their attractiveness to be targeted by
the extension system as model farmers. “If you perform well, you are
asked to take on more and more responsibilities. I accept these because it is
an honour to do these kind of things for the community.” (Respondent 1,
Male, Guguma, July 18, 2016). However, there is also a lot of envy and
jealousy among households who are not part of this small group of
‘chosen ones':

“Model farmers keep the benefits to themselves. They might tell you about
row planting, but that's it. These days they seem to have become more
self-centred. I think it is because they have got richer and want to protect
what they have” (Respondent 28, Male, Gomeshe-Tulu, September 4,
2017).

The other side of the coin is that once you are perceived by the
community as being poor or lazy (often mentioned in the same
breathe), it is difficult to change this reputation. DAs are not interested
in visiting farmers with a ‘bad’ reputation, thus they get ignored by the
extension system, which in turn increases the difficulties in accessing
the necessary components to apply a new and promising technology.
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7. Discussion

7.1. Adoption as a negotiated and layered process of accessing

This paper contributes to academic endeavours to find more
nuanced ways to conceptualise the processes of adoption and scaling.
The findings of our study are in line with earlier refinements of these
concepts, which suggest that it is useful to look at the scaling of prac-
tices and use of artefacts in relation to other (technical and social)
practices and components, including those that form part of the ‘en-
abling environment’. Such practices and components are clearly visible
in the case of MBT, but they also stretch well beyond the technology
package provided by the project (see Section 4.1). Our case study of
MBT underlines (once more) that scaling and adoption are not simply
the result of individual farmers' decisions, but arise from a web of in-
teractions that exist within and beyond farming communities. The
findings highlight an oft-ignored aspect of such interactions, related to
how people access the components of an innovation package, including
knowledge, inputs and connections. In doing so, we have applied in-
sights on access developed in the domain of natural resource manage-
ment. The frameworks that we have discussed earlier (Berry, 1989;
Milgroom, 2012; Ribot and Peluso, 2003) proved highly relevant to our
analysis of AR4D initiatives and helped us to broaden our under-
standing of how the uptake of technology is affected by socio-political
dynamics.

In our case study the distinction between access control and access
maintenance developed by Ribot and Peluso (2003) proved very useful
in terms of material resources, such as land, oxen, seed, fertiliser and
manpower. On the surface, it seemed possible to distinguish between
controlling the resource (e.g. who decides over the use of land or
manpower) and accessing the resource through others (access main-
tenance) via reciprocal arrangements such as oxen and labour sharing.
However, when analysing the social components, such as agronomic
knowledge, markets, and cooperative membership, the distinction be-
tween access control and maintenance was less obvious, since these
components are relational by nature, implying that access to social
components is always negotiated and never controlled just by one actor.

7.2. Scaling the technology or scaling exclusion?

We identified three underlying mechanisms that played an im-
portant role in shaping access to the MBT: clan-based loyalty, vertical
accountability and reciprocity. These mechanisms are often invisible
but still very important in governing the terms of access to material and
social resources and technology in rural communities. The external
AR4D project in this case study (CASCAPE) was not able to eliminate
these mechanisms and their effects. Indeed, the project did not attempt
to change the existing ‘social rules of the game’ that govern access but
accepted them for what they were. As a result it actually reinforced the
adverse effects of these mechanisms. Our case shows that chronically
poor people were severely frustrated in their capacity to exercise
agency. Because of their constraints in accessing land and oxen, they
worked on other farmers' farms and could not invest the time required
to show up at meetings and bonding with more influential farmers and
DAs. In return, because they don't farm their own farm (or it is very
small), these poor farmers are disregarded by the community as being
not serious, excluding them from new opportunities and thus widening
the gap with their wealthier peers. This confirms the findings of Cleaver
(2005) that the social conventions that communities have established
over time, i.e. the “right ways' of socialising, associating, and partici-
pating in public life, tend to reinforce existing relations of authority,
which channel everyday actions to reproduce such social structures.
While the mechanisms of exclusion were most apparent for the poorest
of the poor, these mechanisms also caused exclusion of other categories
of farmers (women in particular, but also farmers who were historically
disadvantaged by their original clan and, lastly, farmers who simply did

not have the right connections to become invited to the cooperative
from the start).

The findings from this case study of two highland villages in the
south of Ethiopia support earlier studies with respect to the observation
that the current Ethiopian extension system works to expand state
control to rural communities (Emmenegger, 2016; Lefort, 2012; Planel,
2017; Segers et al., 2009; Teferi, 2012). As such, this case study does
not stand in isolation but is a confirmation of the picture of a strong
entanglement of politics, power, and agricultural development in which
development money is used to maintain or expand the authorities
control over rural households. Our findings add to earlier studies by
showing how socially constructed mechanisms of accessing modern
agricultural technologies can reinforce existing poverty dynamics. By
ignoring this socio-political context, the malt barley intervention has
probably resulted in an unintended ‘negative scaling’ effect: a widening
of the social and economic gap between a few better off farmers and a
larger group of poor farmers. It thus seems that instead of scaling the
technology the project unintentionally scaled a process of social ex-
clusion.

7.3. Implications for policy and practice

Based on our work in Guguma and Gomeshe-Tulu, we reiterate the
conclusion of Cleaver (2005) that to avoid social exclusion of the poor
we need to consider their structural disadvantages and constrained
agency. AR4D projects intervening in areas where poverty prevails can
basically choose between two directions: 1) acknowledging that they
may not be able to serve the poorest-of-the-poor directly and target
their efforts and resources to the ‘economically viable poor’, or 2)
consciously addressing poverty in its wider socio-political context. This
second option requires moving away from a narrow frame of a technical
fix in assumedly static communities, towards acknowledging that
agricultural innovations are always socio-technical/material in nature.
Practically, this implies that AR4RD should pay more attention to how
different categories of households can overcome the obstacles to ac-
cessing new technologies. This involves understanding the social me-
chanisms that affect access control and maintenance in the commu-
nities where technologies are being introduced or scaled. If the socio-
economic context had been taken into account from the start, issues
such as land shortage, limited availability of oxen and financial capital
might have given rise to innovations in which access to land or other
forms of capital were less of a pre-condition (e.g. small ruminants or
beekeeping, processing and small scale mechanisation). Concretely, in
the case of Guguma and Gomeshe-Tulu, more attention could have been
paid to 1) experimenting with alternative labour and oxen exchange
mechanisms to make these accessible for a wider group of households;
2) providing micro-credit facilities to poor households; 3) introducing
new technologies for land constrained households. Furthermore,
awareness of the exclusive character of the fertiliser union and seed/
grain cooperative could have helped to increase the widespread appli-
cation of the MBT package.

The finding that knowledge was not a limiting factor in accessing
the new technology was remarkable: all members of the community to
whom we spoke were aware of the different agronomic practices of the
MBT package and their benefits. The limiting factor was socially con-
structed, namely ‘being connected to the right people’ to benefit from
this knowledge. Here, our case study contradicts the commonly held
assumption that the diffusion of agronomic knowledge drives adoption
of modern agricultural technologies (Feder and Savastano, 2006;
Rogers, 1995). Our findings are more in line with those of Cheesman
et al. (2017) who reported that the closure of knowledge gaps in Zim-
babwe did not automatically result in the adoption of conservation
agriculture technologies (Cheesman et al., 2017).

The findings of this case study are also relevant for agricultural
extension policy makers and practitioners who predominantly focus
their attention and efforts on disseminating technical knowledge.
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Access to other material and social components of agricultural tech-
nologies, such as improving linkages to input and output markets or
credit facilities, or the political system, are often considered as con-
textual factors that are beyond their responsibility. Hence, our study
supports earlier calls for rethinking extension and extension policy
(Dormon et al., 2007; van den Ban, 2007). Taking the different (and
often invisible) social aspects of ‘access’ into account within AR4D will
entail a reorganisation of the research – extension – continuum. In this
case study the introduction of the MTB package involved considerable
social engineering: the establishment of two cooperatives which re-
sulted in access control for ‘included’ farmers, while creating obstacles
to access for those not included. Some of these obstacles that this cre-
ated could have been overcome by establishing access maintenance
mechanisms (relationship building with influential persons), but even
this requires access to resources which not all farmers have access to.
Hence, scaling of a technology package also requires scaling of socially
engineered mechanisms to enable farmers of different socio-economic
categories to access components of the technology package. This could
mean the creation and scaling of credit institutions or scaling the re-
configuring of reciprocal arrangements between farmers. Engagement
in social engineering may seem beyond the remit of organisations in-
volved in AR4D (although in this case study there was social en-
gineering, the consequences of which were not perhaps fully thought
through). However if they, and their donors, aim to improve livelihoods
of the poorest of the poor, it is crucial to acknowledge the underlying
social and political causes of persistent poverty in poor rural areas.
Ignoring this context only results in perpetuating and perhaps even
reinforcing the status quo. Alternatively, AR4D could more honestly or
explicitly acknowledge its limited capacity to help all types of farmers
and that the poorest of the poor may not be a feasible target group.

7.4. Concluding remarks

Our case-study demonstrates how an external intervention aiming
to provide access to a modern agricultural technology of malt barley
was affected by the social-political dynamics of access. These dynamics
effectively turned the attempt to scale modern technologies to the
scaling of exclusion of some community members. This suggests that
attempts to create an enabling environment for technology uptake
through the provision of access to agronomic knowledge and inputs is
simplistic since it ignores the deeply entrenched dynamics within, and
around, the communities of prospective beneficiaries. At the same time
it demonstrates, at the conceptual level, that the processes of accessing
profoundly influence scaling, which adds to the difficulty AR4D
achieving its intended impacts. One could argue that this case study has
limited external validity as it is based on a single case study at the
interface between an external AR4D intervention and two rural com-
munities in southern Ethiopia. However, the findings of the study show
that technologies and the way that external agencies seek to introduce
and to scale them are far from neutral. We encourage other researchers
to critically assess the validity of this case study by applying it to other
domains (such as agriculture-nutrition linkages) and/or other geo-
graphic areas.

Acknowledgements

First of all, the authors would like to thank all our respondents for
their time, patience and openness, in particular the host family (not
mentioned by name here for reasons of anonymity). We also thank the
CASCAPE project and its donor, the Royal Netherlands Embassy, for
their support in producing this peer-reviewed research paper. In par-
ticular we thank the Hawassa University cluster and its staff for ar-
ranging a host family for us to stay with during fieldwork, for their
patience in answering an endless range of questions and for providing
transport, whenever possible, to and from the fieldwork locations.
Ashenafi Guye Dumara deserves a special word of appreciation for his

superb translation skills (always with humour and respect to the re-
spondents). The authors would like to acknowledge Marielle
Karssenberg for sharing her data on rural livelihoods in Guguma which
helped us to develop a fuller picture on rural life and malt barley
production in Guguma. This research did not receive any specific grant
from funding agencies in the public, commercial, or not-for-profit sec-
tors. Finally, we would like to thank Nicholas Parrott
(TextualHealing.eu) for his empathetic English language editing.

References

Abebe, T., Tefera, T., Dindama, B., Ayele, D., Tufa, A., Tsegaye, A., 2015. CASCAPE Malt
Barley Best Fit Manual. CASCAPE Project.

Andersson, J.A., D'Souza, S., 2014. From adoption claims to understanding farmers and
contexts: a literature review of Conservation Agriculture (CA) adoption among
smallholder farmers in southern Africa. Agric. Ecosyst. Environ. 187, 116–132.
https://doi.org/10.1016/j.agee.2013.08.008.

Barrett, C.B., 2008. Smallholder market participation: concepts and evidence from eastern
and southern Africa. Food Policy 33, 299–317.

Bebbington, A., 1999. Capitals and Capabilities and Poverty in the Andes 56.
Berhanu, K., 2012. The Political Economy of Agricultural Extension in Ethiopia: Economic

Growth and Political Control.
Bernard, T., Spielman, D.J., 2009. Reaching the rural poor through rural producer or-

ganizations? A study of agricultural marketing cooperatives in Ethiopia. Food Policy
34, 60–69. https://doi.org/10.1016/j.foodpol.2008.08.001.

Berry, S., 1989. Access, control and use of resources in African agriculture. J. Int. Afr. Inst.
Soc. Inst. 59, 41–55.

CASCAPE, 2016. CASCAPE Annual Report 2015.
Cheesman, S., Andersson, J.A., Frossard, E., 2017. Does closing knowledge gaps close

yield gaps? On-farm conservation agriculture trials and adoption dynamics in three
smallholder farming areas in Zimbabwe. J. Agric. Sci. 155, 81–100. https://doi.org/
10.1017/S0021859616000095.

Cleaver, F., 2005. The inequality of social capital and the reproduction of chronic pov-
erty. World Dev. 33, 893–906. https://doi.org/10.1016/j.worlddev.2004.09.015.

De Roo, N., Andersson, J.A., Krupnik, T.J., 2017. On-farm trials for development impact?
The organisation of research and the scaling of agricultural technologies. Exp. Agric.
https://doi.org/10.1017/S0014479717000382.

Develtere, I., Wanyama, F., Fredrick, P.P., 2008. Cooperating Out of Poverty: The
Renaissance of the African Cooperative Movement. International Labour
Organisation/World Bank, Geneve.

Dormon, E.N.A., Leeuwis, C., Fiadjoe, F.Y., Sakyi-Dawson, O., Huis, V.A., 2007. Creating
space for innovation: the case of cocoa production in the Suhum-Kraboa-Coalter
district of Ghana. Int. J. Agric. Sustain. 5, 232–246.

Dumara, A.G., 2017. An Integrated Study of Socio-Economic Factors Affecting Malt Barley
Technology Package Adoption. Hawassa University.

Emmenegger, R., 2016. Decentralization and the local developmental state: peasant
mobilization in Oromiya, Ethiopia. Africa (Lond). 86, 263–287. https://doi.org/10.
1017/S0001972016000048.

Fafchamps, M., Quisumbing, A., 2005. Assets at marriage in rural Ethiopia. J. Dev. Econ.
77, 1–25. https://doi.org/10.1016/j.jdeveco.2004.02.003.

Feder, G., Savastano, S., 2006. The role of opinion leaders in the diffusion of new
knowledge: the case of integrated pest management. World Dev. 34, 1287–1300.
https://doi.org/10.1016/j.worlddev.2005.12.004.

Geels, F.W., 2002. Technological transitions as evolutionary reconfiguration processes: a
multi-level perspective and a case-study. Res. Policy 31, 1257–1274. https://doi.org/
10.1016/s0048-7333(02)00062-8.

Giller, K.E., Andersen, J.A., Sumberg, J., 2017. A golden age for agronomy? In: Sumberg,
J. (Ed.), Agronomy for Development: The Poltics of Knowledge in Agricultural
Research. Earthscan, London, pp. 150–160.

Glover, D., Sumberg, J., Andersson, J.A., 2016. The adoption problem; or why we still
understand so little about technological change in African agriculture. Outlook Agric.
45, 3–6. https://doi.org/10.5367/oa.2016.0235.

Hounkonnou, D., Kossou, D., Kuyper, T.W., Leeuwis, C., Nederlof, E.S., Röling, N., Sakyi-
Dawson, O., Traoré, M., van Huis, A., 2012. An innovation systems approach to in-
stitutional change: smallholder development in West Africa. Agric. Syst. 108, 74–83.
https://doi.org/10.1016/j.agsy.2012.01.007.

IFAD, 2016. Federal Democratic Republic of Ethiopia: Country Strategic Opportunities
Programme. pp. 1–28.

IFPRI, 2018. Growth Options and Poverty Reduction in Ethiopia.
Jack, B.K., 2011. Constraints on the Adoption of Agricultural Technologies in Developing

Countries. (White Pap. Agric. Technol. Adopt. Initiat. J-PAL CEGA (UC Berkeley).
Jansen, K., Vellema, S., 2011. What is technography? Njas-Wageningen J. Life Sci. 57,

169–177. https://doi.org/10.1016/j.njas.2010.11.003.
Klerkx, L., Aarts, N., Leeuwis, C., 2010. Adaptive management in agricultural innovation

systems: the interactions between innovation networks and their environment. Agric.
Syst. 103, 390–400. https://doi.org/10.1016/j.agsy.2010.03.012.

Leeuwis, C., Schut, M., Klerkx, L., 2017. Systems research in the CGIAR as an arena of
struggle : competing discourses on the embedding of research in development. In:
Sumberg, J., Andersson, J., Thompson, J. (Eds.), Agronomy for Development: The
Politics of Knowledge in Agricultural Research. Routhledge, Abingdon, Oxon, pp.
59–78.

Lefort, R., 2012. Free market economy, ‘developmental state’ and party-state hegemony

N. de Roo, et al. Agricultural Systems 174 (2019) 52–62

61

http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0005
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0005
https://doi.org/10.1016/j.agee.2013.08.008
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0015
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0015
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0020
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0025
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0025
https://doi.org/10.1016/j.foodpol.2008.08.001
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0035
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0035
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0040
https://doi.org/10.1017/S0021859616000095
https://doi.org/10.1017/S0021859616000095
https://doi.org/10.1016/j.worlddev.2004.09.015
https://doi.org/10.1017/S0014479717000382
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0060
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0060
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0060
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0065
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0065
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0065
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0070
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0070
https://doi.org/10.1017/S0001972016000048
https://doi.org/10.1017/S0001972016000048
https://doi.org/10.1016/j.jdeveco.2004.02.003
https://doi.org/10.1016/j.worlddev.2005.12.004
https://doi.org/10.1016/s0048-7333(02)00062-8
https://doi.org/10.1016/s0048-7333(02)00062-8
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0095
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0095
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0095
https://doi.org/10.5367/oa.2016.0235
https://doi.org/10.1016/j.agsy.2012.01.007
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0110
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0110
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0115
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0120
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0120
https://doi.org/10.1016/j.njas.2010.11.003
https://doi.org/10.1016/j.agsy.2010.03.012
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0135
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0135
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0135
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0135
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0135


in Ethiopia: the case of the ‘model farmers’. J. Mod. Afr. Stud. 50, 681–706. https://
doi.org/10.1017/S0022278X12000389.

Markelova, H., Mwangi, E., 2010. Collective action for smallholder market access: evi-
dence and implications for Africa. Rev. Policy Res. 27, 621–640.

McCann, J.C., 1995. People of the plow: An agricultural history of Ethiopia, 1800-1990.
In: University of Michigan Library Ann Arbor. University of Wisconsin, Madison.

McGuire, S.J., 2008. Securing access to seed: social relations and sorghum seed exchange
in Eastern Ethiopia. Hum. Ecol. 36, 217–229. https://doi.org/10.1007/s10745-007-
9143-4.

Milgroom, J., 2012. Elephants of Democracy: An Unfolding Process of Resettlement in the
Limpopo National Park. https://doi.org/10.1007/s10802-011-9505-7.The.

Moanr, A.T.A., 2017. Ethiopia ’ S Agricultural Extension Strategy: Vision, Systemic
Bottlenecks and Priority Interventions 63 PP.

Mosely, W.G., 2017. One step forwards two steps back in farmer knowledge exchange:
Scaling up as Fordist replication in drag. In: Sumberg, J. (Ed.), A Golden Age for
Agronomy? Earthscan, London.

Mosse, D., 2005. Cultivating Development: An Ethnography of Aid Policy and Practice.
Pluto Press, New York.

Oqubay, A., African Development Group, 2017. Industrial Policy and Late
Industrialisation in Ethiopia.

Pingali, P., Spielman, D., 2016. Changing donor trends in assistance to agricultural re-
search and development in Africa South of the Sahara. In: Agricultural Research in
Africa: Investing in Future Harvests, pp. 140–170.

Planel, S., 2017. A view of a bureaucratic developmental state : local governance and
agricultural extension in rural Ethiopia. J. East. African Stud. 8, 420–437. https://
doi.org/10.1080/17531055.2014.922745.

Platteau, J.P., 2004. Monitoring elite capture in community-driven development. Dev.

Change 35, 223–246. https://doi.org/10.1111/j.1467-7660.2004.00350.x.
Poulton, C., Dorward, A., Kydd, J., 2010. The future of small farms: new directions for

services, institutions, and intermediation. World Dev. 38, 1413–1428. https://doi.
org/10.1016/j.worlddev.2009.06.009.

Ribot, J.C., Peluso, N.L., 2003. A Theory of Access. 68. pp. 153–181.
Rogers, E., 1995. Diffusion of Innovations, Fifth Edit. Simon & Schuster.
Samuel, G., Gebreselassie, S., 2006. Land, land policy and smallholder agriculture in

Ethiopia: options and scenarios. Futur. Agric. Consort. Meet. Inst. Dev. Stud. 14.
https://doi.org/10.1016/S0014-5793(03)00900-1. 20-22 March 2006.

Schut, M.L.W., Klerkx, L.W.A., Sartas, M., Lamers, D., McCampbell, M., Ogbonna, H.,
Kaushik, P., Atta-Krah, K., Leeuwis, C., 2016. Innovation platforms: experiences with
their institutional embedding in agricultural research for development. Exp. Agric.
52, 537–561.

Segers, K., Dessein, J., Hagberg, S., Develtere, P., Haile, M., Deckers, J., 2009. Be like
bees: the politics of mobilizing farmers for development in Tigray, Ethiopia. Afr. Aff.
(Lond). 108, 91–109. https://doi.org/10.2307/27667096.

Teferi, A.A., 2012. The local politics of Ethiopia's green revolution in south Wollo. Afr.
Stud. Rev. 55, 81–102. https://doi.org/10.1017/S0002020600007216.

Teshome, M., 2014. Population growth and cultivated land in rural Ethiopia : land use
dynamics, access, farm size, and fragmentation. Resour. Environ. 4, 148–161.
https://doi.org/10.5923/j.re.20140403.03.

van den Ban Leeuwis, Anne C., 2007. Communication for Rural Innovation: Rethinking
Agricultural Extension, Third edn. Blackwell Science Ltd.

Wageningen University and Research, 2015. BENEFIT-CASCAPE Proposal.
Wigboldus, S., Klerkx, L., Leeuwis, C., Schut, M., Muilerman, S., Jochemsen, H., 2016.

Systemic perspectives on scaling agricultural innovations. A review. Agron. Sustain.
Dev. https://doi.org/10.1007/s13593-016-0380-z.

N. de Roo, et al. Agricultural Systems 174 (2019) 52–62

62

https://doi.org/10.1017/S0022278X12000389
https://doi.org/10.1017/S0022278X12000389
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0145
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0145
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0150
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0150
https://doi.org/10.1007/s10745-007-9143-4
https://doi.org/10.1007/s10745-007-9143-4
https://doi.org/10.1007/s10802-011-9505-7.The
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0165
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0165
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0170
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0170
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0170
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0175
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0175
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0180
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0180
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0185
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0185
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0185
https://doi.org/10.1080/17531055.2014.922745
https://doi.org/10.1080/17531055.2014.922745
https://doi.org/10.1111/j.1467-7660.2004.00350.x
https://doi.org/10.1016/j.worlddev.2009.06.009
https://doi.org/10.1016/j.worlddev.2009.06.009
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0205
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0210
https://doi.org/10.1016/S0014-5793(03)00900-1
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0220
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0220
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0220
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0220
https://doi.org/10.2307/27667096
https://doi.org/10.1017/S0002020600007216
https://doi.org/10.5923/j.re.20140403.03
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0240
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0240
http://refhub.elsevier.com/S0308-521X(18)30984-3/rf0245
https://doi.org/10.1007/s13593-016-0380-z

	Scaling modern technology or scaling exclusion? The socio-political dynamics of accessing in malt barley innovation in two highland communities in Southern Ethiopia
	Introduction
	Theoretical framing
	Materials and methods
	Technology selection
	Study sites, sampling techniques and data analysis

	The technology package and its introduction
	The prescription
	Technology promotion in the Ethiopian context
	Practicing the MBT

	Access to components of the technology
	Access to material components
	Land
	Manpower and oxen traction
	Seed and fertilisers

	Access to social components
	Agronomic knowledge
	Cooperative membership and marketing knowledge
	Being connected to the right people


	Analysis of the underlying mechanisms
	Clan-based loyalty
	Vertical accountability
	Reciprocity between farmers
	Mutually reinforcing mechanisms of inclusion and exclusion

	Discussion
	Adoption as a negotiated and layered process of accessing
	Scaling the technology or scaling exclusion?
	Implications for policy and practice
	Concluding remarks

	Acknowledgements
	References




