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ABSTRACT
A plethora of case studies conducted in myriad locations find that factors
influencing the adoption of agricultural innovation are different, emphasizing the need for
locality specific understanding (Waddingon 2014). The diffusion of agricultural
innovations may be influenced by the structure of the social system in which that
diffusion is taking place. This study investigates the social structure of rural Afghan
women, in an effort to determine how they interact and exchange information, and how
the personal network structure, and the nature of the women’s interaction influences
adoption of innovations. With the objective of framing rural development programs
targeting women in Afghanistan to maximize potential beneficial effects, the egonetwork data of rural Afghan women in 18 villages was collected. Lead-farmers were
identified based upon her relative position in her network. The lead-farmers were trained
in two agricultural innovations and adoption rate was observed among the women in each
Farmer Field School (FFS). Consistent with the literature, a higher adoption rate was
observed among the women in the FFS of the lead-farmer with higher brokering indices
as compared to those with larger networks or those chosen at random. Contrary to the
literature, communication beyond the FFS does not occur. The results of this study
indicate that the dense social structure and cultural values in Afghanistan hinder the
diffusion of agricultural innovations. The classical diffusion model which promotes
trickle-down transfer of technology framework for agricultural development is not
appropriate among women in rural Afghanistan. This study suggests that a rural
development model in which broker women in the community are identified and trained
to implement agricultural innovations, then supported to provide a formal atmosphere in
which they transfer that technology to other farmers, is more appropriate.
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Chapter I: INTRODUCTION: Context and Theoretical Framework

Agrarian economies depend upon agricultural development which, in turn,
demands diffusion and sustained adoption of agricultural innovations, with factors that
are locality specific. “Differential adoption of new technology explains productivity
differences across regions” (Skinner and Staiger 2007). Since diffusion of innovations
takes place in a social system, it is influenced by the structure of that social system.
However, “few empirical studies demonstrate how resource-poor farmers in developing
countries interact, and exchange information, and how that interaction influences
adoption of innovations” (Aggey et al. 2015). Possibly, the social network structure and
the role within that network of a Focal Farmer can be utilized to improve the diffusion,
adoption and longevity of adoption of agricultural innovations. Farmer Field Schools, a
concept developed and promoted since the 1990s has attempted to incorporate the
concept of social learning of agricultural innovations utilizing farmer networks. The
promotion of this type of social learning is based upon the apparent success in improving
the diffusion and adoption of agricultural innovations.
However, the results are controversial. Some of the literature suggests wildly
successful rates of adoption, where others report no significant differences between
Farmer Field School participants and non-participants in the adoption of agricultural
innovations. Perhaps these differences are related to the social network structure of the
local context or the social capital of the Farmer Field School leaders.
If the thesis of community-led development and farmer-to-farmer- technology
transfer is to utilize the social context for rural development, then there is a need to
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understand the social network structure of the actors in question. Given various possible
information transmission channels and associated social multiplier effects, who should be
the target for extension services in order to yield the biggest or most poverty-sensitive
effects? This study investigates the adoption rates of agricultural-innovations- among
rural women in Afghanistan and the effects of bonding and bridging relationships in the
diffusion and adoption patterns in rural communities. It asks the question; All things
being equal, does ethnicity, role of lead farmers in their networks, and/or the complexity
of the innovation affect adoption and longevity-of-adoption of agricultural innovations.
Since women, in Afghanistan, and other agrarian societies, constitute the primary
workers in Afghanistan’s horticultural sector, this study characterizes the social network
structure of women in rural Afghanistan, and tests the hypothesis that the character of the
ego-network influences the pattern and effectiveness of the diffusion and adoption of
agricultural innovations and assesses the extent to which this knowledge of the local
network structure can be harnessed to improve diffusion and adoption rates of
agricultural innovations.
This study provides empirical evidence of the innovation diffusion and adoption
process from the analysis of social interaction among the rural women of Afghanistan.
The study first characterizes the Afghan rural-women’s network structure in three
different cultural contexts in select villages. The study selected Farmer Field-School
leaders from a pool of farmer-women based upon their roles in their ego-networks and
observed differences in innovation-diffusion and practice-adoption patterns across the
cultural groups. In conclusion, the author proposes an alternative, non-traditional
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framework for rural development to improve the adoption of agricultural innovations
which takes into account the socio-cultural context of rural Afghanistan.
To establish the need for this research and to understand the framework of the
problem statement, a review of the relevant literature briefly touches upon the role of
agricultural development in overall economic development of agrarian economies, and
highlights the low success rate of adoption of agricultural innovations in these societies
which can hinder agricultural development. The bulk of the literature review is to
develop a rational for the hypothesis, and theoretical framework, including discussions on
the state of diffusion research, and social network analyses as it applies to diffusion
research. To set the stage for understanding the context of the study the review of the
literature explores what this author means by the term longevity as it applies to the
context international development, the concept of Farmer Field Schools and the situation
in Afghanistan as it applies to the implementation of the research. From the statement of
the problem, the dissertation describes the research design, data collection methods and
results. The dissertation then explores an interpretation of the results and presents
concluding observations.

3
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Chapter II Literature Review
The approach of this study relies on the integration of established literature in
eight distinct fields of study. Thus, this chapter is composed of eight sections. The first
section, titled “Agriculture-Led Development,” reviews the evolution of the debate of the
role of agricultural development in the economic development of a nation, the need for
improving agricultural productivity, and the reason for concern when the rate of adoption
of agricultural innovations is low. The literature reviewed also presents data of the
Afghan economy in light of this debate. The next section titled “Diffusion, Adoption and
Agricultural Innovation,” defines the concepts of diffusion and adoption of agricultural
innovations. This section also discusses three major approaches to identifying the factors
that influence the dynamics of diffusion; the ‘economic’ tradition focusing on changing
prices of factors such as fuel, labor, or agrochemicals; the sociological ‘diffusion of
innovations’ tradition, which proposes that personal characteristics and endowment
factors influence adoption; and the ‘local innovation’ tradition which focuses on factors
of agency and social learning as influencing adoption behavior. The third section reviews
the literature of social network theory, focusing on some of the methods and concepts
used in this study. This is followed by a section which reviews the literature integrating
social network theory and the adoption of agricultural innovations. This brings to light
work that depicts the farmer, not as a rational, and autonomous profit maximizer, but as a
member of a social network in a particular social-cultural context which affects the
pattern of social learning. The literature review in this section also presents the idea of
social capital derived from mainly linking or mainly bonding ties in the ego-network and
the debate as to which type of social capital benefits the adoption of innovations. This
section highlights the need to understand which type of social capital favors adoption of
4
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innovation in the specific context of rural Afghan women and why this study follows the
‘local innovation” tradition in proposing factors which hinder adoption. The next section
titled “Measuring Diffusion and Adoption”, discusses the classes of agricultural
innovations; either divisible or non-divisible, complex or simple, with examples that
highlight why the two test innovations used in this study were chosen. This section also
discusses various methods used in empirical studies to measure the diffusion and
adoption of agricultural innovations.
Sustainability in development is a convoluted ill-defined concept and not the
focus of this study. The short section titled “Longevity”, explains that the study focuses
on the role of social networks in the initial adoption of agricultural innovations and so
uses the concept of longevity rather than sustainability. The section on Farmer Field
Schools is included to review the theory and practice of participatory extension used ever
more commonly in agricultural development programs. This same structure is used in
this study to understand how rural Afghan women interact. Finally, the section of this
literature review titled “Afghanistan: The Stratified Society”, provides the social-cultural
and political context in which this study takes place. This section describes both the
cohesion and divides in Afghan society, as well as the village character and governing
structures, and explains strategy of selecting village as the primary research unit of this
study.
Agriculture Led- Development

“Developing economies are generally described as dual economies with a
traditional agricultural sector and a modern capitalist sector” (Dethier and Effenberger
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2012). However, starting in the late 1950s development economics emphasized
industrial growth as the driver of economic development. Subsequently, arguments
emerged such as those put forth by Kuznets (1964) and others, in favor of agriculture-led
development (Johnston and Mellor 1961). Describing the mechanism “by which the
agricultural sector in developing countries contributes to overall economic growth”
(Dorosh and Mellor 2013). Schultz (1964), and Kuznets (1964), view the role of higher
agriculture productivity in economic development is to “supply cheap and abundant food
and releasing low wage labor to the modern sector of the economy” (Dethier and
Effenberger 2012). The Johnston and Mellor (1961) model however, views agriculture
as an active sector in the economy through production and consumption linkages. “On
the production side agriculture can provide raw materials to nonagricultural production
inputs for the modern sector and on the consumption side, higher productivity in
agriculture can increase the income of the rural population, thereby creating demand for
domestically produced industrial output” (Dethier and Effenberger 2012). The
importance of such linkages was further stressed by Singer (1979) and in Adelman's
(1984) general equilibrium idea of “agricultural demand-led industrialization” (Dethier
and Effenberger 2012).
By early the 2000s the arguments shifted again in favor of industry-driven
growth, with various studies concluding that “agricultural growth results from economic
growth, rather than leading to it” (Dorosh and Mellor 2013). More recent studies,
however, argue that agricultural-driven development strategies are essential to achieving
economic growth, poverty reduction, and structural transformation in lesser developed
countries. While the agriculture sector may take second place to the industrial sector in
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terms of Gross Domestic Product (Stefan and Coca 2015), “the multifunctional nature of
agriculture generates a multiplier effect in the socio-economic and industrial aspects of a
country’s economy” (Maertens and Barrett 2013). Re-affirming the Johnston and Mellor
(1961) , the Singer (1979) and, the Adelman ( 1984) model, Mankiw (2011) finds that the
multiplier effect refers to the increase in spending and income of an economy due to an
increase in spending in one sector of that economy. “The initial spending increase
generates rounds of income and spending throughout the economy” (Mankiw 2011). The
multiplier effect of the agriculture sector grows out of its role in providing raw materials
for native industries, and employment generation within the country. The agriculture
sector can earn foreign exchange and enables a country to feed its population (The World
Bank 2009). “Time-series, as well as cross-country analyses, have measured the effects
of various sectors on poverty reduction and consistently demonstrated the agricultural
sector as the main driver of poverty reduction” (Dorosh and Mellor 2013). This is due to
the multiplier effect in the rural economy. Farmers tend to spend about half their
incremental income on the rural non-farm sector and the half the remainder on increased
food expenditure (Dorosh and Mellor 2013). A comparison of the sustained growth of
Indonesia’s economy and the plateaued growth of Nigeria’s economy, demonstrates that
agricultural development is necessary to produce sustained growth. Indonesia’s sustained
economic growth was due to the high growth rate of the agricultural sector in the 1970.
This growth was due to the diffusion of irrigation technology, the provision of key inputs
such as mechanization and agrochemicals, and the spread of high-yielding varieties. Yet,
“despite major breakthroughs in maize and cassava breeding, achieved at the
International Institute of Tropical Agriculture in Ibadan, Nigeria in the 1970s, the weak
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agricultural extension services, combined with lack of input subsidies such as discounted
irrigation supplies prevented the potential of the new varieties from being realized”
(Henley 2012) and ultimately agricultural development to take place. Even the oil
revenues fueling the economy in the 1970s and 1980s did not sustain real economic
growth (Henley 2012). While urban areas sustain growth, it is the increase in agricultural
production, hence the increase in income of a significant number of small commercial
farmers, that drives an increase in the employment-intensive, rural non-farm agroindustrial sector, rural development and sustainable economic growth (Dorosh and
Mellor 2013).
This scenario of agricultural development and its effect on GDP is seen clearly in
the Afghan economy. Aside from opium production, 24.5% of Afghanistan's GDP is
derived from the agriculture sector, and 75% of the population reports earning a
livelihood directly from agriculture (World Bank, 2014). As understood from the
analysis of licit agricultural productivity and real GDP, a fall in agricultural productivity
is correlated to a subsequent fall in GDP. Between 2003 and 2012, as drought and
conflict diminished agricultural productivity resulting in a negative growth rate so did the
economy-wide real GDP decline (Figure 1) (Afghan Reconstruction Trust Fund 2014).
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Figure 1: Agriculture and Real GDP Growth in Afghanistan 2003-20012. Developed from World Bank data.
Growth in the agriculture sector drives growth in the economy. As agriculture sector production shrinks, real GDP
growth dips Afghan Reconstruction Trust Fund 2014)..

Afghanistan is one of the world’s least developed and poorest countries in its
region, as well as one of the most food-insecure countries in the world (D' Souza and
Jolliffe 2012). “Based on the broader set of development indicators used in the United
Nations Development Program (UNDP) human development index, Afghanistan ranked
168 out of 188 countries in 2015” (United Nations Development Program 2016). In 2008
Afghanistan had a nutrition gap, the difference between available food and food needed
to support a 2100 per capita calorie intake, of 2 million tons (D’Souza and Jolliffe 2012).
In 2007, approximately 61% of Afghans experienced “low dietary diversity and poor to
very poor food consumption. In addition, roughly 30% of the population, did not meet
their minimum food requirements being food insecure to some degree” ((United Nations
Development Program 2016). Twenty percent of the population suffer from chronic food
insecurity (Famine Early Warning Systems Network 2007). Afghanistan, like many of
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the low-income countries in Asia, depends primarily on locally produced food supplies
supplemented by intermittent imports mainly from Pakistan (Rosen et al. 2014).
Contributing to the food insecurity and low human development index is the
dedication of arable land and agricultural labor to opiate production (Famine Early
Warning Systems Network 2007). Illicit production of opiates and Cannabis derivatives,
mostly hashish, represented 16% of Afghanistan’s GDP and 2/3 of the agricultural sector
contribution to total GDP in 2016. The farm-gate value represented 5% giving farmers
approximately $3,000 per hectare (United Nations Office on Drugs and Crime, 2017).
This per hectare income, continuing security instability, land tenure uncertainty, and the
pressure of farmers from local warlords motivate farmers to cultivate poppy rather than
licit agricultural crops (Wily 2003). Additionally, low agriculture productivity in limits
both availability and access to food.
Although the Afghan agricultural sector did show a general trend of growth, it did
not yield the expected economy wide growth. A significant factor is that Agroprocessing accounts for over 90% of total manufacturing in Afghanistan. Growth in the
agricultural sector in Afghanistan is the result of increases in agro-industry, and the
production of value-added goods such as leather handicrafts and wool carpets rather than
agricultural productivity. (Afghan Reconstruction Trust Fund 2014). Agricultural
productivity, measured as the ratio of agricultural outputs to agricultural inputs, is
positively correlated to farmer incomes. Changes in productivity of agriculture is usually
attributed to technological improvements such as mechanization, improved varieties and
fertilization. Technology-driven agricultural productivity in Afghanistan remained
largely stagnant during the last 57 years. Data that compares agricultural output growth,
10
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labor productivity growth in agriculture and total factor productivity (TFP) growth in
agriculture for Afghanistan and Pakistan, a neighboring country with similar level of
development in the early 960s, from 1961 to 2006 shows that Afghanistan fell behind
starting in the early 1970’-s. This is when Green Revolution technology entered the
region (Figure 2). “Afghanistan adopted little such technology relative to Pakistan”
(Oliphant 2007). A trend which continues up to the present, with similar results from
data covering the last 10 years (Figure 3 and 4) (Afghan Reconstruction Trust Fund
2014). So, innovations are not being adopted, more food is not being grown, and farmers
are not able to increase incomes.
Figure 2. Wheat Yield per Acer (pounds). (Pakistan in red and Afghanistan Blue)
Despite similar contexts, yields diverge about 1970, the time of the introduction
of “Green Revolution “ technology to the region. (Oliphant 2007)
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Figure 3. Agro-industry’s contribution to Afghanistan Gross Domestic Product in Constant 2005 USD (Afghan
Reconstruction Trust Fund 2014).

Figure 4. Productivity of Agriculture in Seven Asian Countries (Afghan Reconstruction Trust
Fund 2014).

Diffusion, Adoption and Agricultural Innovations

Adoption research has developed as a field because getting a new idea adopted,
even if it has obvious advantages, is very difficult resulting in a wide gap between what is
known and what is used (Rogers 1983). “Agriculture in developing countries was helped
by the Green revolution and major productivity increases depend on intensification,
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adoption of new technologies which address traditional agricultural production issues as
well as environmental challenges” (Dethier and Effenberger 2012). Full adoption means
that the farmer adopts offered technologies in an ideal combination, and for the
proscribed length of time, needed to produce designed results. A technology is the
application of scientific knowledge. A technique then, can be considered a technology in
this sense. Technology is defined as “a factor that changes the production function”
(Feder and Umali 1993). This factor contains some uncertainty which diminishes over
time through use and the acquisition of experience and information. As a result, the
production function itself may change with time (Feder and Umali 1993). The problem
in agricultural development is the ubiquitous and a high-level of resistance to adopting
agricultural innovations (Bruno 2009; Cavatassi et al. 2011).
Diffusion scientists describe the adoption process as “the mental process through
which an individual passes from first hearing about an innovation to final
adoption”(Rogers 2003), which is conceptualized in five stages. A farmer is exposed to
the innovation, then curiosity drives him or her to seek more information. The farmer
then evaluates the potential of the innovation relative to their present and future context
and decides to try the innovation on a small scale. Finally, the farmer adopts or uses the
innovation fully. The exposure of the farmer and the second stage of seeking information
and trying it is the considered diffusion of innovations (Dearing 2009). This is the
“spread of abstract ideas and concepts, technical information, and practices within a
social system and depicts the flow of ideas from a source to a potential adopter as a
process of contagion” (Rogers 2003). Personal communication, such as “direct face-toface exchange or impersonal information sources external to the social system, including
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mass media and, academic papers are most important at the awareness stage but, personal
interaction of locus in quo sources is most important at the evaluation stage of the
adoption process” (Dearing 2009). Diffusion of information from one actor to another
occurs through two mechanisms; pooling and copying. Pooling of information is “a twoway mechanism with direct, interpersonal interactions”(Collier 1998). One person gives
some information and/or obtains information from others in return as in a discussion.
Copying is a “one-way mechanism that takes place by observing others’ experiments
without direct, interpersonal interaction” (Collier 1998). Adoption denotes a change in
behavior from potential adopter to adopter. Adoption of an innovation involves the
“integration of a new technology into existing practice” (Loevinsohn et al. 2012). Many
rural-development strategies and expectations are built upon the Collier (1998) and
Rogers (2003) theories of diffusion and adoption of a bandwagon-process, producing an
S shaped rate of adoption curve. The literature focusing on factors that influence the
dynamics of diffusion and the shape of the adoption curve in agriculture; why certain
technologies diffuse extensively and rapidly whereas others do not, is extensive.
Agricultural adoption research has developed three identifiable traditions which frame
research questions, each with different understandings of farmers’ aims and objectives;
measures different outcomes; and emphasizes different conditions. Econometric centered
investigations developed along the path sketched by Girliches (1962) and neoclassical
economic theory. The ‘economic’ tradition focuses on econometric factors such as
market failures, productivity (yield/ acre) and income or farm size as influencing
adoption of innovations. The ‘sociological diffusion of innovations’ approach following
in the path sketched by Rogers (1983), explains adoption behavior in relation to personal
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characteristics and endowments (e.g., propensity for accepting risk, education levels).
The ‘local innovation’ approach flowing from Geertz (1972) and the paradigm shift
extolled by Bush (1978), focuses on agency (e.g., The ability to act on new information)
and social learning (e.g., learning by observing others) (Loevinsohn et al. 2012).
The economic tradition of the dynamics of technology change has its foundations
in neo-classical growth theory. This economic growth theory assumes that processes of
technology development and adoption, are exogenous, irreversible, and relatively
frictionless. The theory suggests that the obvious, mostly economic benefits of a new
idea will be understood by potential adopters, so diffusion will proceed rapidly and
without effort (Barrett 2010). This tradition treats the farmer as rational and autonomous
(Barrett 2010), and treats adoption as a dichotomous choice (Loevinsohn et al. 2012).
The ‘economic tradition’ focus on the heterogeneity of individual attributes including
economic incentives, agro-ecological characteristics, education, and land size (Griliches
1962), borrowing constraints, and market failures which, combine to cause poverty traps
(Barrett 2010), as determinants of patterns of diffusion of agricultural innovations. A
majority of the studies following this tradition focus on Green Revolution technologies
such as high-yield variety (HYV) seeds. Due to the co-inputs required to make them
productive, HYV seeds are distributed to farmers bundled with other technology inputs
such as chemical fertilizers, pesticides, mechanization and extensive irrigation (Feder and
Umali 1993). For example: A study on the adoption of ox-tillage, fertilizer and pesticide
technologies as part of a post-drought recovery project in Ethiopia finds farm size as most
significant with income, wealth and debt also significant variables affecting the
probability of adoption of all three technologies (Kebede et al. 1990). Further, a study in
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on the adoption of HYV Maize seed and fertilizer in northern Tanzania finds that
adoption of HYV Maize seed is “positively affected by fertilizer use per hectare, farm
size, farmer education attainment level, and visits by extension agents” (Nkoyna et
al.1997); A study on the adoption of HYV pigeon-pea in India, finds adoption to be
constrained by the high cost of hybrid varieties and chemical fertilizer, non-availability of
bio-fertilizer and fungicide for seed treatment, as well as the lack of knowledge (Ahire et
al. 2015).
The sociological ‘diffusion of innovations’ tradition, an intersection of the
rural sociology and economics, focuses on farmer’s personal perceptions to explain
innovation adoption behavior. This perception is based upon their personal endowments,
including experience and learning, which allows the farmer to make better decisions
about the new technology, based on an understanding of present and future economic
returns from the new technology and the difference in returns between new and old
technologies, as well as the strength and direction of risk attitudes (i.e., risk averse, risk
neutral, risk preferring) (Marraa et al. 2003). For example, a study of HYV of rice and
wheat in Ethiopia and rice in Sierra Leone finds that perception about the introduced
varieties has a highly significant effect on adoption, particularly the perception of grain
yield and marketability (Negatua and Parikhb 1999) and cooking, threshing, and tilling
ease in the case of Sierra Leone (Adesina 1993). Many economic analyses such as the
Chavas and Holt study on US corn and soybean farmers, (1996), suggest that, despite
functioning in an inherently uncertain environment, farmers are risk averse and slow to
accept unproven ideas (Marra et al. 2003). Risk aversion includes an abhorrence of debt,
and this may limit innovation and adoption of new technology (Willock 1999). For
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example, a study of the adoption of genetically modified cotton in China finds that riskadverse farmers adopt later while risk-preferring farmers give excessive weight to small
probabilities and adopt earlier (Liu 2013)
While these aforementioned studies affirm the primacy of econometric and
personal endowments in the adoption of agricultural innovations, they do not provide
consistent evidence as to which factor is most significant and the explanatory power
remains week (Marraa et al. 2003). In the face of missing markets farmers diversify and
alternative- informal market strategies are developed. In addition, the empirical evidence
of the existence of poverty traps in low-income rural economies is modest. So, neither
condition can explain decisions to forgo technology driven yield improvements (Barrett
et .al. 2006). After separating non-borrowing households in rural China into those with
and those without unmet credit demand only 40% of small farms express an unmet
demand for credit (Feder et al. 1990). A 2002 study finds no evidence of an investment
effect in Burkina Faso after land titling program improved borrowing access. In fact, the
rural financial system seems unresponsive to changes in the collateral value of land
because the traditional village institutions provide the and rights required to stimulate
small-scale investment (Brasselle et al.:2002). So, while these econometric-based models
help to explain some meso- level and micro-level hindrances to adoption of innovations
they do not fully explain it. A meta-analysis of the adoption literature finds “no
universally correlated variables and no successfully predictive models but does conclude
that rational actor models are inadequate to explain farmer decision making” (Carlisle
2016). The lack of consistency across studies may indicate the context in which the
studies are carried out influences the results. In other words, both the ‘economic’ and the
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‘sociological ‘diffusion of innovations’ traditions assumes the farmer as an independent
rational actor.
As a rational, profit-maximizing actor, a farmer can be expected to adopt
innovations which make sense biologically and would increase profits if practiced.
However, “real-world situations do not always confirm such an assumption, as farmers
may make different decisions when facing similar situations” (Bentley and Andrews
1991). In addition, economic advantage, particularly in agriculture is often ambiguous in
the short run. Even when the innovation is free from cost, works from the biological
standpoint, and seems reasonable, adoption may be problematic. For example, in corn
and beans crop rotation, as practiced in Honduras and other Central American countries,
slugs grow on the corn but do not cause injury. As the corn dries down in the fall, slugs
move to the newly emerging beans and can de-foliate a field of beans overnight. A ‘trash
trap’ was developed as an intervention for managing slugs. “Piles of corn stalks placed at
regular intervals in the field that attract slugs are turned over regularly to expose slugs
which can then be mechanically killed with a sharp stick or machete” (Bentley and
Andrews (1991). This technique uses labor when it is abundant, requires no purchased
input and is safer than applying the toxic pesticide mephosulfan. However, the adoption
rates were low. Bentley and Andrews (1991) conclude that, in the spring, when this
practice should be implemented, “poor people are the hungriest and tend to conserve their
energy”. Moreover, adding labor inputs runs counter to the general trend in agricultural
production of seeking to reduce labor output through technology. Furthermore, adoption
would entail a paradigm shift in which farmers would have to plan ahead and work in the
spring to control a pest that occurs in the fall (Bentley and Andrews 1991). This study
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begins to incorporate rural sociology into the study of adoption of agricultural
innovations and, thinks of farmers as complex actors. It takes into account the concerns
of farmers as factors which influence adoption. However, this approach still presumes
farmers to be rational and autonomous decision makers. This cannot explain why
relatively inefficient technologies seem to lock-in, blocking the diffusion of more
efficient variants (Abrahamson and Rosenkopf 1997).
The ‘local-innovation tradition’ is interested in how the social process and
networks affect the dynamics of innovation adoption. Cultural ethnographers emphasize
that behavior is a result of the social context in which the individual is embedded (Geertz
1973). This approach renders farmers not as autonomous decision makers but as
dependent upon social-cultural confines of acceptable behavior. “Farmers‘ values,
objectives and goals play a relevant role in adoption decision making as they set the
limits for behavior, establishing the boundaries of behavior, biased upon what is relevant
and socially acceptable” (Nuthall 2010). Values, and beliefs are culturally constructed
based on the information an individual is exposed to, his or her experience and implied
knowledge. Values and beliefs shape behavior and attitudes and are not easily subject to
change with time or circumstance (Beedell and Reman 2000). Attitudes toward an
innovation are positive or negative depending on the attributes of the innovation and how
these attributes fit in the belief system. Further, independent of individual beliefs, the
society places pressures on the individual to conform, and consequences of nonconformation may be social ostracism (Geertz 1973). For example, zero tillage, a method
of tillage that leaves residue from the previous crop on the field, reduces erosion, while
also boosting soil productivity and decreasing farmers’ labor and fuel costs (Bell 2004).
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“Yet only 21% of US corn acreage is managed with zero tillage” (Carolan 2006).
Farmers in northern United States perceive “trash” left on the field to be a sign of laziness
and are afraid of that stigma in the farming community (Nygren 2015). The spatial
distribution of particular agricultural irrigation practices in Bali and Morocco, for
example, indicate that farmer choice is the result of the cultural context of the society in
which he lives (Geertz 1972). By contrast, in Uganda people are deeply suspicious about
success. Of successful farmers, people ask how could anyone succeed so much, and
believe that success and wealth is gained through the power of witchcraft. Consequently,
successful women traders and farmers, by virtue of their success, are suspected of killing
other people’s children (James 1995). Thus, the adoption of innovation, no matter the
apparent economic benefit, is risky for the individual dependent upon social acceptance.
More recent literature on agricultural development and adoption includes aspects of
social-cultural realities, social networks and the concept of social capital in unraveling
the driving forces of diffusion and the adoption of innovations in agricultural
development (Barrett 2010). However, research on diffusion of agricultural innovation
assumes that information from “early adopters is freely available and equally accessible
to all in the community” (Conley and Urdy 2010), and attributes differences in social
learning to endogenous factors, such as risk preferences, human capital and attitudes.
Often when social learning is included as a factor of innovation diffusion, researchers
assume geographical proximity is a suitable proxy for unobserved flows of information
(Conley and Urdy 2010). Smale (2005) included social capital, the Bayesian learning
process, and the slow payoff time as factors influencing adoption of agricultural
innovation (Smale 2005). The local-innovation tradition begins to take into account the
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social nature of the process of innovation adoption and adds to understanding the
resistance to adoption of agricultural innovations.

Social Networks: Some Concepts and Definitions

Durkheim (1951) argues that “human societies are like biological systems made
up of interrelated components”. As such, the reasons for social regularities, which may
play a role in hindering adoption of agricultural innovations, are due to the structure of
the social environment in which the individual is embedded rather than, or in addition to,
the intentions of the individual. Since Durkheim, sociology understands that social
phenomena are the result of the “interaction of individuals and for individuals to engage
in meaningful information exchange, a degree of interpersonal connections between them
is required” (Granovetter 1973). These “systems of communication channels set up for
protecting and promoting interpersonal relationships is what is meant as a network”
(Dasgupta 2005). People are born into networks and enter new ones. To establish a and
maintain a network link involves searching for others with whom to form networks,
which involves resources such as time, or transportation expenses. Generally, the
decision to invest in a network link is because it contributes directly to one’s well-being
(Dasgupta 2005). This social network perspective focus on ties between individuals,
views them as interdependent, and reflects the advances made in studying social behavior
(Coleman 1988). The nature of social ties is described as lying along a continuum; weak
at one end strong on the other. “The strength of a tie is determined by a multitude of
facets including affect, mutual obligations, reciprocity, and intensity. Strong ties are
valuable when seeking socio-emotional support, weak ties are more valuable when
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seeking diverse or unique information” (Granovetter 1973). Strong ties represent
bonding ties such as exist among members of a family or tribe, fraternity or people with
many similarities. Weak ties are identified as linking ties and are more likely when
people are different (Putnam 2000). These include ties that link social networks, such as
a farming community with an extension worker, a professor with students. Divergent
from the Durkheimian understanding of social phenomena as based upon individuals
engaging with others, Coleman postulates that social ties may be unidirectional; say from
trade publications to farmers, or bidirectional such as work relationships or friendships
(Coleman, 2000). A network may encompass links of both types a well as links of
different strengths (Maertens and Barett 2013).
Social networks are segmented by internal boundaries due to the nature of the
social ties in the network. It is these boundaries which give networks a structure. The
network structure is thought to describe the flow of information in society (Bakshy et al.
2012). The social network structure is the result of the kinds of ties, bonding or linking,
between all members of the network and how many of these ties the individuals have
(Borgatti et al. 2009). Generally, network analysis describes the relationship between
nodes and approximates the resulting structure of a social system (Butts 2009). This
type of analysis is based upon quantitative trends and leaves out the wider social and
historical contexts, as well as individual traits such as the propensity for critical
judgement (Rasmussen 2014). Nodes are the classes of distinct entities under study for
example, individuals with similar traits. Groups, from the perspective of network
analysis, are “either a structural feature of a network, subsets of fully connected, or
almost fully connected, nodes within some population” (Kaktz et al. 2004), or an
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exogenously determined or imposed category, such as employees of a corporation, or
students in a class. Individuals can belong to multiple overlapping groups. However,
small groups have “clearly defined boundaries and membership” (Kaktz et al. 2004).
“Members are viewed as belonging to one group, such as friendship or kinship networks”
(Kaktz et al. 2004). An ego network is a particular type of small group network. It is the
set of individuals with direct ties to a focal individual, the ego, together with the set of
ties between the members of the ego’s network (Burt 2007). In this case the structure is
formed relative to the ego. A small group network in which the focal individual’s
contacts are all inter-linked, is described as a closed network. A structural hole is the
“absence of a tie among a pair of nodes in the network” (Butts 2009). Many structural
holes create a more open network (Butts 2009). The most significant implication of a
closed network structure is that every individual can communicate and coordinate with
others in the network, creating the potential to constrain behavior through peer effects
(McPherson et al. 2001) or social ostracism (Geertz 1973). In addition, closed network
structures tend to provide its members with primarily redundant information but
information that is trusted (Guillen 2001). A more open structure, reduces the bonds
which constrain the behavior of the ego and may give the ego room to experiment
(Borgatti et al. 2009) is more likely to provide network members with novel information.
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Figure 5 Open and Closed Ego Network Structures (Borgatti et al. 2009)

Another concept typically studied in small group network analysis is centrality
(Figure 6). Centrality of an individual indicates a pivotal position in the social network
structure (Poulina et al. 2000) and is defined as the degree to which an individual falls on
the shortest path between two other individuals (Freeman 1978). The central node has
three advantages over the other nodes: it has more ties (degree), it can reach all the others
more quickly (closeness), and it controls the flow of information between the others
(between-ness) (Freeman 1978). Centrality in a social network also influences behavior.
A study of centrality in classroom social networks and social behavior suggests that
network centrality is correlated with the development of prosocial behaviors such as
leadership, cooperation and altruism. This study also finds that “number of friendships,
friendship quality, or degree of social network centrality contribute uniquely and
differentially to a childes social behavior profile” (Gest et al. 2001). A study of
employees in different work groups, demonstrated that individual job performance is
positively related to centrality in advice networks and negatively related to centrality in
hindrance networks (Sparrowe et al. 2001). Attitudes and perceptions are also derived, in
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part, from systemic power based on network centrality. Centrality in a social network
more than personal attributes, tends to result in higher job satisfaction or the perception
of weather an organization hinders or encourages creativity (Ibarra and Andrews 1993)
The overall importance of the central node on network flow depends upon the
structure of the network. The more closed the network structure, the more the links
between the central individual and alters becomes redundant and the less the central
individual is pivotal to the flow of information (Borgatti 2005). In addition, the degree
to which a network is centralized affects the accumulation of social capital of the central
individual and the ability to influence the behavior of the group (network neighborhood).
For example, an MIT study that measured the speed and accuracy with which groups
solve problems, finds that groups with more centralized (wheel shape) communication
network structures out performed those with decentralized Y, chain or circle structures
(Figure 6) (Borgatti et al. 2009). “The structure of a social network can have a significant
impact on how actors behave” (Putnam 2000). For example, “significant differences in
governance processes and outcomes can be expected among networks experiencing
structural differences including density, degree of cohesiveness, subgroup
interconnectivity, and degree of network centralization” (Bodina and Crona 2009).
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Figure 6: Centrality in different network structures. (Borgatti et al.
2009)

“To build and maintain a social network is costly in terms of both time and other
resources” (Dasgupta 2005). In order for people to interact and transact (exchange goods
or information) they need to be able to trust that agreements will be kept. Absent trust,
transactions will not take place. Trust is grounded mutual affection, such as exists in
households, reputation or through mutual enforcement such as imposed by social norms
(culture) or by an external set of laws and punishments. “Regardless of the motivation,
expenditure in network links involves a resource allocation, and is expected to pay
dividends” (Dasgupta 2005). This dividend is social capital. The concept of social
capital, the advantage created by a person’s location in a social network (Burt 2007), is
based on the premise that “well-connected individuals are better able to mobilize
resources and achieve desired outcomes” (Coleman 1998). Closed social network
structures imply multiple strong bonds which reduces the risk of cooperation and
provides social, emotional and financial support when it is needed, an aspect particularly
important for people with limited resources (Granovetter 1973). In addition, the
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accumulation of social capital means that information can be acquired using previously
established social interactions reducing the cost (Dasgupta 2005) and uncertainty related
to gathering information as pre-established ties facilitate willingness to “share
information, revealing tacit information that would be difficult to exchange
otherwise”(Granovetter 1973). This social capital than, can be harnessed to gain
knowledge-based advantages (Yli-Renko et al. 2002). This concept of social capital and
centrality, particularly the condition of “between-ness”; “being on the shortest path
between pairs of nodes” (Putnum 2000), are the most interesting for the study of
diffusion.

Social Networks and Agricultural Innovation Diffusion

Much of diffusion research assumes that each person within a network has equal
access to information (Bakshy et al. 2012). It is now increasingly recognized that,
particularly in developing countries, access to information and inputs is often obtained
through non-market channels, including formal organizations, and informal networks
(The World Bank 2000). If the diffusion of agricultural innovations occurs along
particular channels in a social network, this information is not freely available to all in the
village equally. Each farmer “decides whether to exchange agricultural information with
others, and if so, with whom and whether to provide or acquire information, or both.
Social capital plays an important role in those decisions” (Putnam 2000), as they imply
the potential power to influence the rate of flow or content of information diffused, either
positively or negatively (Freeman 1978). The degree measure does not take into
consideration the structure of the network. However, closeness, defined as the inverse
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sum of shortest distances to all other nodes from a focal node, compensates for this
limitation. A limitation of the closeness measurement is the lack of applicability to
networks with disconnected nodes (Borgatti, 2005), which in ego networks is not present.
Which relational and structural characteristics of social capital are important for diffusion
and adoption of innovation is not yet known (Burt 2007). Does a more open or more
closed ego-network enhance the diffusion and adoption of innovation? Social capital
consists of two main dimensions: capital based upon the accumulation of (Skinner and
Staiger 2007) bonding (familial) ties (bonding capital) and that capital based upon the
accumulation of bridging or linking ties outside of the community (linking capital)
(Coleman 1988).
Although both bridging and bonding ties are important in communities, bonding
ties, particularly in lower-socio economic environments, are typically used to allocate
scarce resources and ensure basic survival. However, these same ties also serve to keep
poor families poor (Putnam 2000); (Etounga-Manguelle 2000 ) and constrain behavior to
some culturally determined norm (Geertz 1973), possibly hindering the adoption of
important agricultural innovations. Linking ties do not provide social support of a
bonded community, but have the potential to link different communities, thus offering the
possible benefits obtained from unique information and modes of thinking (Putnam
2000). As a result, bridging capital may be more important for development because it
provides access to more resources and links to authority (Putnam 2000; Agnitsch et al.
2006). However, while linking ties may provide unique information, and a more open
network may reduce the constraint on individual agency (Granovetter 1973), the exposure
to structural holes could diminish the social support (bonding capital) needed to counter

28

Dissertation
Wilcox

risks (economic as well as social) inherent in adopting innovations. Social Scientists still
do not know which elements of the network structure typology affect diffusion.
On the other hand, it may be an individual’s position in their network, as well as
the overall structure of that network that determine the consequences, opportunities, and
constraints encountered. The initial network-approach to innovation-diffusion research
“assumed that opinion leaders were those with the highest network density which
correlates to a higher rate of innovation adoption” (Valente 1996). However, centrality
within a network may give the social capital and leverage to enable the adoption of
innovations (Perry-Smith and Shalley 2003) or hinder adoption due to the constraints
imposed by others in the network. A high degree of centrality can provide opportunity
for exposure to information but it can also constrain experimentation or adoption of
innovation. Closeness gives the possibility that information obtained by the central node
can reach others in the network more quickly but this information could be a negative
reaction to an innovation thus hinder diffusion. Between-ness gives an individual with
novel information the ability to control the information which others in the community
receive, and has the potential to disrupt diffusion as well as channel the flow of
information. Each of these approaches model diffusion based upon the Threshold Model
of Collective Behavior. This is based upon the concept that, given a situation in which
there is binary alternatives for behavior, (i.e., to adopt or not to adopt) the preferences of
the individual is necessary but not sufficient to motivate a decision but the costs and
benefits of changing behavior include how many others have made that change. In order
for the behavior to change, there must be a proportion of others who also make that
decision before that individual does so. The risk of joining a riot, for example, decreases
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as more people join the riot. An individual decides to join the riot after he sees a
proportion of his mates join the riot. Individuals vary in the proportion needed before
they make a decision to riot. This is the threshold needed to motivate change in behavior
(Granovetter 1978). This threshold model of diffusion creates adopter categories and
can, according to Rogers (2003) be used to determine the pattern of diffusion.
Is it the strength of bonding- closed network-social capital that improves the
diffusion and adoption rates of agricultural innovations or is it the shape of the social
networks within the communities or the bridging between communities that influences
the rate and extent of diffusion and adoption of agricultural technologies? Could it be the
influence of all three of these network attributes or none of them? Or is it more a factor
of the position in the network of the node with unique information, that influences
diffusion and social learning? Does this change depending upon socio-cultural context?
While most of the developing world depends upon social networks for information, rural
communities in these countries face the added limitation that establishing weak ties, the
ties that constitute possible exposure to unique and novel information, is particularly
difficult. None of the diffusion models have sufficiently explained diffusion in rural
societies or hindrances in the adoption of innovations that have easily observable and
proven benefits. More research on the influence of social networks needs to be
undertaken to understand the process of diffusion and adoption of agricultural
innovations and perhaps be utilized to improve diffusion of innovations. The question
remains for rural development and the diffusion of agricultural innovation, can one
identify and capitalize on the analysis of social networks, particularly in rural
communities, where social as well as economic risk of innovation is high? While the role
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of social learning in promoting technology-diffusion is recognized and is an integral part
of current practice of agricultural extension systems (Conley 2001), few empirical studies
show how resource-poor farmers in developing countries exchange information and how
that interaction influences adoption of innovations (Monge et al. 2008). Theories of
diffusion and adoption have been developed primarily in the United States and tested
through empirical studies primarily in the United States and northern Europe (Rogers
2003). These studies cannot be extrapolated to imply an understanding of the diffusion
process in developing countries. Institutional context, i.e. strength of education and legal
systems, political stability, financial resources, infrastructure, and cultural and linguistic
distances, impacts the diffusion of innovations and vary considerably between developed
and less developed countries (Zanello et al. 2013). For example, differences in adoption
between locality groups of farmers are much less important in the United States than in
other countries. “Farmers living only ten miles apart in the Netherlands may have a very
different sub-culture and style of farming which is likely due to differences in the cultural
patterns of those communities” (Roggers and Van den Ban 1963). In addition, limited
attention has been given to gender and social-cultural aspects that may influence social
learning (Monge et al. 2008).

Measuring Diffusion and Adoption of Innovations
Technology aims at “changing the status quo to a more desirable level, assisting
in reducing time and labor” (Mwangi znd Kariuki 2015). Agricultural technology is any
discrete input, either as a good or as a method, with the purpose of better managing
animal or vegetative growth (Mwangi znd Kariuki 2015). Diffusion is a group
phenomenon, measured as the percentage of a specific group of farmers exposed to or
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adopting a particular innovation over time within a defined area. Adoption refers to the
individual decision to use a technology within in a given time frame. Technologies can
be considered either divisible or non-divisible (Feder et al. 1985). Technologies such as
wells, tractors and other mechanized inputs or irrigation systems, are not divisible.
Farmers have only a discrete choice: either adopt the technology entirely or not at all.
Methods such as row planting, and the use of seedlings over direct seeding or the use of
high yield varieties or fertilizer may be considered divisible as they can be utilized to
varying degrees. For example, high yield varieties can be planted on a percentage of
farmland, and fertilizer can be applied selectively on some crops and not others or in
varying amounts. In some cases, farmers are presented with a single discrete technology
such as a new variety, or a drip irrigation system. However, in most cases, agricultural
technologies are introduced in complementary bundles needed to make the technology
work as designed (Mwangi and Kariuki 2015). A high yield variety may be introduced,
along with the fertilizer and corresponding land preparation practices. Drip irrigation
implies the adoption of a particular planting method. This gives farmers several
technological options; they may adopt the complete package, nothing, or a subset of
bundles. As a result, although the processes of innovation adoption is known to follow
specific and predictable patterns (Mwangi and Kariuki 2015), bundling technology can
result in several simultaneously occurring adoption and diffusion processes.
Consequently, the approach of this study is to introduce single discreate technologies.
Measuring adoption and diffusion involves first determining if a technology has
been adopted at all and the relative speed with which it has been adopted, and second,
assessing the extent to which farmers have adopted it. This adoption behavior, at the
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individual level, produces dichotomous outcomes, but an aggregate analysis turns these
discrete choices into continuous measures of the percentage of farmers using the new
technology (Parvan 2011).
Time series, cross-sectional, and panel data analysis are traditional methods for
following and predicting diffusion of agricultural technology innovations across space
and time (Feder et a. 1985). Time-series data explains how the rate of technology
adoption varies with time but does not address the reasons behind the choice of adopting
or not adopting an innovation. A study on adoption of Integrated Pest Management
(IPM) of sweet corn farmers in nine states of the province of Ontario, Canada for
example, asked farmers which pest management practices they used on their farm each
year for the 35 years of government programs. This gives a yearly rate of adoption of the
various levels of IPM in these states (Jasinski and Haley 2014). The appropriate time
interval in agriculture is related to the length of the cropping season. Cross-sectional data
analysis typically associates the farmer’s socio-economic and education or knowledge
characteristics with probabilities of having adopted a new technology (Beck 2006). This
requires the assumption that these characteristics are consistent over time. For instance, a
study, using a single survey of 446 farmers to quantify “the socioeconomic factors that
affect adoption of improved maize seed and chemical fertilizer by farmers in Tanzania
finds that adoption of improved maize seed was positively affected by nitrogen use per
hectare, farm size, farmer education attainment level, and visits by extension agents”
(Nkonya et al. 1997). Time-series–cross-section data consist of “comparable time series
data observed on a variety of units and typically observes a relatively small number of
units for some reasonable length of time” (Beck 2006). This type of analysis has the
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advantage of controlling for heterogeneity among the research units, increasing
variability, and is relatively more suitable in studying the dynamics of adjustment or
behavior changes (Beck 2006). For example, a study of the adoption of low-input,
sustainable-agricultural technologies, (such as composting, mulching and intercropping)
in Brazil collected data from 67 adopter-farmers and 77 non-adopter-farmers over ten
years and measured the adoption rate of various technologies with respect to changing
economic (rural-wages, cost of the innovation) and non-economic (farmer knowledge of
the technology) variables. “By incorporating time-varying covariates of NGO contacts
which supplies information about the technology, terms of trade for that year, and
evolution of the rural wage in relation to the price of chemical fertilizers, as well as time
invariant covariates such as farm size and farmer education level, the study confirms that
the probability of a farmer adopting this technology increased if the farmer is more
integrated with farmers’ organizations, had more contacts with nongovernmental
organizations, was aware of the negative effect of chemicals on health and the
environment, and could rely on family labor” (De Souza Filho et al. 1999). On the other
hand, the probability of adoption was reduced by increases in farm size. In addition,
“time-varying economic variables such as changes in relative prices, were found to be
significant determinants of rate of diffusion and adoption” (De Souza Filho et al. 1999).
Measuring the extent of social learning in diffusion and adoption requires
defining the set of those from whom a person can learn as well as distinguishing social
learning from other phenomena that may give rise to similar observed outcomes.
Behavior studies in general particularly those related to adoption of agricultural
innovations can suffer from correlated unobservable phenomena. Farmers may behave
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like their neighbors because of unobservable, unrelated events. The diverse-pathway
case study approach (Gerring 2007) in this study using cross-section data, information on
who farmers know and talk to about farming, detailed village geographic, agricultural
economic and social systems helped mitigate confounding factors, and unobservable
phenomena influencing farmer behavior. The combination of these study methods was
used to study individual behavior and understand not only the pattern of diffusion of
agricultural innovations but also the reasons behind the choice of Afghan rural women to
adopt or not the innovations presented. The context in which this study adds to relevant
literature is to integrate social network theory with the diffusion and adoption of
agricultural innovations using a unique approach to case study design.

Longevity
Defining adoption of an innovation is uncertain since it varies with the technology
being adopted, particularly in agriculture because the interventions prescribed are very
heterogeneous varying from one farmer to another depending upon context. In the
literature the concept of adoption of innovations is defined in various ways by various
authors. For example, the study by Doss (2003) shows that “adoption of improved seed
in a survey done by CIMMYT classified farmers as adopters if they were using seeds that
had been recycled for several generations from hybrid ancestors”. In other studies
“adoption was identified with following the extension service recommendations of using
only new certified seed” (Bisanda et al. 1998; Ouma et al. 2002). The definitions
mentioned in the literature are largely without reference to time. Loevinsohn et al., 2013
defines adoption as “the integration of a new technology into existing practice and is
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usually proceeded by a period of trying and some degree of adaptation”. Rogers (2003,
2010) defines adoption as “a mental process of an individual, from first hearing about an
innovation to final utilization of it”. For Feder and Umali (1993) adoption “means that
the farmer adopts offered technologies in an ideal combination, and for the proscribed
length of time, needed to produce designed results.”
The technologies offered in this study are making and using compost and
establishing vegetable nurseries and using seedlings to establish vegetable beds as
appropriate. The time needed for the farmer to observe the “designed results” is the
length of a particular vegetable’s growth from seed to harvest. In the case of the most
popular vegetable in Afghanistan, spinach, this is 45 days. The vegetable shows visible
signs of health and vigor with the addition of compost the proper spacing of seedlings.
Proper establishment of a vegetable nursery in the space of 15 t o 20 days will show a
decrease in the use of expensive seeds and the potential for income generation. Because
farmers can reap several harvests in one growing season, they have time to improve skills
and to be sure of the robustness of the observed improvements in yield.
The adoption of this technology requires a significant change in behavior as well
as overall attitude towards agricultural production. There is a risk that farmers practice
this for the “benefit” of the researcher and have not in fact changed their attitude and, will
revert to previous behaviors when unobserved. This is the concern address in the
discussion of sustainability. Sustainability in development is a catchphrase which
emerged in the 1990s as it became evident that economic, environmental and social
problems are intertwined. The literature focusing on sustainability in development
indicates a lack of consistency in the its meaning. Even in its economic and social
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dimensions has not been very clearly defined or agreed upon (Lele 1991). Sustainability
in agriculture refers to any farming system that is economically viable and ecologically
conservative such that quality of life and agricultural production is possible for this
generation but also for future generations. In development this is not so clearly defined,
but in broad terms, “the concept combines concerns about a range of environmental
issues with socio-economic issues” (Hopwood et al. 2005). Since societies are
continuously in flux, can any development be called sustainable? There remains
confusion about the role of economic growth, poverty and the concepts of sustainability
in development (Hopwood et al. 2005). While sustainability is of interest to agricultural
development it is a convoluted ill-defined concept and not the focus of this study.
Rather, this study is focused on the role of social networks in the initial adoption of
agricultural innovations. The study in interested in observing behaviors over several
growing seasons and the rate of dis-adoption or lagging adopters during the winter
dormant period, if any. As such, this dissertation incorporates the much pared-down
concept of longevity, the continuation of implementation of an innovation over a defined
period of time. This study has defined longevity as a period of two growing seasons.

Farmer Field-Schools
Farmer Field-Schools (FFS) have, in recent years, become a popular alternative to
traditional extension methods in agricultural development (Braun and Duveskog 2008).
“At least 10 million farmers in 90 countries have attended such schools” (Waddingon et
al. 2014). “Historically, a linear model of knowledge creation and technology transfer
has dominated the thinking about agricultural innovations Dearing 2009). Agricultural
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knowledge is acquired at universities and handed over to state-sponsored extension
services who, bring this information to farmers. The main model for these systems was
the agricultural Cooperative Extension Service of the United States which was successful
in the 1950s, 1960s, and 1970s during a time of growth in U.S. federal capacity and is
responsible for the “Green Revolution” bringing large gains in crop yields (Dearing
2009). But, the extension service model is expensive. In addition, this broadcast system
of information dissemination came under criticism, particularly in the realm of
international development (Rogers 2003) by studies emphasizing social learning and
community participation in development (Maertens and Barrett 2009). Farmer FieldSchools are community-based, non-formal education of small groups of farmers
participating in discovery-based learning. In general, Farmer Field-Schools bring farmers
into effective relationships and social spaces for shared learning and joint problemsolving (Braun and Duveskog 2008), and focus on identifying localized solutions for
local problems (Röling and Wagemakers 1998). Farmer Field-School leaders or Lead
Farmers are typically identified, by extension workers or the community of farmers
themselves out of a pool of volunteer farmers. It is expected that Lead Farmers then
facilitate the Farmer Field-School discussions and research as well as the dissemination
of information obtained from formal training. Lead farmers represent “the community of
farmers, presenting interests and issues to extension workers” (Braun and Duveskog
2008). Willingness to adopt new technology, respect within the community, good
communication skills and literacy are the usual criteria used to select Lead Farmers. This
Lead Farmer is focal point for training, and technology transfer from extension services
to other farmers as well as the flow of information from farmers to the extension and
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research community. Started in Thailand as farmer driven, participatory research and
extension, the Food and Agriculture Organization (FAO) and others have promoted this
method of extension, particularly where government agricultural extension service is
weak (Ricker-Gilbert et al. 2008).
This participatory platform is believed to “significantly improve impact of
agricultural extension programs in terms of building the capacity of people to make
choices that ultimately lead to increased uptake of agricultural innovations, access to
services and markets as well as collective action” (Feder et al.2004). However, a review
of recent literature shows mixed results. Integrated Pest Management is a common theme
of Farmer Field Schools. According to some studies, the impact of participation in an
Integrated Pest Management Farmer Field School has no significant effect on yields or
the use of pesticides in Indonesia (Feder et al. 2004) and there is little evidence that
“skills learned are passed to nonparticipants or that an FFS is a likely basis for sustained
group activity” (Tripp et al. 2005). Whereas the results of a 2007 meta study (Van den
Berg 2007), as well as the study in Uganda (Erbaugh. et al. 2010), indicate that
participation in FFS leads to more knowledge of IPM which is the most important
variable in explaining IPM adoption, validating, in the authors opinion, Farmer Field
Schools as an effective mechanism for increasing the adoption of IPM strategies. Yet
another meta study found Farmer Field Schools limited, vulnerable to loss of technical
fidelity and poor or inappropriate facilitation which explains the limited impact found
(Braun et al. 2006).
Perhaps the effects of Farmer Field Schools are influenced by the idiosyncrasies
of structure of the wider network with in which it is situated. Then understanding that
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structure and its effects on farmer to farmer interactions is important to improving
innovation diffusion and technology adoption. Perhaps also the Lead Farmer position in
the wider network has an effect on that farmer’s ability to influence technology adoption
by farmers in her group. To this researcher’s knowledge, no study takes into account
social-cultural differences which influence social structure and adoption. Neither has the
choice of lead farmer, that one farmer who will receive the investment in education, been
predicated upon the position of the lead farmer in an ego-network. This study
investigates at the structure of rural Afghan women’s ego-network as well as individual
women’s positions in those networks and its effect on diffusion and adoption-rates across
ethno-linguistic groups in rural Afghanistan.

Afghanistan: The Stratified Society
Afghanistan is a deeply physically and socially segregated country. Its difficult
terrain, political and social structure are isolating. Afghanistan's population of
approximately 30 million is spread over a varied and largely inhospitable terrain. The
Hindu Kush rises over 7,000 meters reaching from Afghanistan’s boarder with china in
Badakhshan into the center of the country in Bamyian. Deep canyons with broad rivers
alternate with vast expanses of deserts. Infrastructure connecting rural areas with
population centers or even between major cities is underdeveloped. Travel in this
landscape is difficult, physically isolating groups most of whose members live and die in
their home valleys (Dupree 2002).
The current political and security situation in Afghanistan is also isolating. The
Taliban is an insurgent group that uses violence to control social norms and cultural
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expression and generally terrorize the population into rejecting social development.
Their many militia factions consider the government of Afghanistan and foreigners, as
well as any Afghan who works for them, as enemies of Islam. More recently, foreign
militias influenced by, if not affiliated with, the Islamic State of Iraq and the Levant
(ISIL) has also taken advantage of the weak hold the Afghan government has on the
security in and law enforcement, and has claimed territory in Afghanistan, and holds the
populations that live there, hostage to particular interpretations of social norms. The
Taliban as well as ISIIL and Al Qaida, have a goal of the imposition of very conservative
interpretation of Sharia law to replace more secular more democratic laws of
Afghanistan. Often the population is the target of violence with indiscriminate attacks on
public places and government buildings. At times individuals known to be working with
the government or with foreign organizations are assassinated. The violence is also the
result of intra-Taliban factionalism and Taliban – ISIL battles in which civilian
populations are often victims, thus imposing controls on behavior. While there is a
general level of security uncertainty throughout the country, enclaves are more or less
secure depending upon the sympathies of the village leaders and the political capital of
the mayors and provincial governors. Thus, the country is divided into security enclaves.
Those where development and aid organizations can work and those where the threat of
violence to staff or beneficiaries is too great. Travel between the relatively secure
enclaves is risky even for local populations. Due to this security situation NGOs as well
as other aid organizations restrict the movement of staff to areas within the Center of
Kabul and some of the secure areas. In addition, potential beneficiaries do not venture
out of the confines of the village where they have more assurance of security. This is
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particularly true of women. As such, in many sections of the country, the population has
no access to development, or international relief efforts.
Ethnicity and tribe are social-spatial structures which can join or divide people
across space and impose behavioral norms. The long history of invasion, conquest, and
gerrymandering of borders to suit strategic and political aims means that Afghanistan is a
multiethnic, multi-cultural and multi-linguistic country (Barfield 2010). The divisions
between groups are not only ethnic but linguistic and religious. Pashtuns dominate
Afghanistan politically, demographically and culturally and are generally of eastern
Iranian ethnic origins, followers of Sunni Islam, and speak Pashto. The Hazara, are said
to be the descendants of Genghis Khan and genetic analysis indicates partial Mongolian
ancestry and parts of their culture and language resemble those of Mongolians and
Central Asian Turks. They are followers of Shia Islam and speak a dialect of Dari, a
derivative of Persian. The other minorities consist of Tajiks who are Sunni, Persianspeakers, Uzbeks who are Sunni, Turkic-speakers, and Nuristanis also known as Kafirs,
who have many traditions related to ancient Hinduism and speak Nuristani (Tapper
2008). Each group predominates in distinct regions and cherish their social-cultural
distinctions (Monsutti 2008). The ethnolinguistic and sectarian division has played a role
in the tragic history of the last three decades. Conflicts have erupted along each of these
major divisions, inhibiting the identification of most Afghans with an imagined national
community (Dupree 2002).
Villages present another spatial-social division in Afghanistan. The Afghan
society functions through personalized networks and the way these relationships work is
context-specific (Kantor 2011). Afghanistan is among the group of counties with the
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lowest Human Development Index, ranking 169th out of 188 countries. The median
number of years of school attended by those 25 years and older is 3.6 years and the Gross
National Income per capita is $1,871 per year (United Nations Development Program
2016). Using economic, political, social welfare, GINI and security measures,
Afghanistan is ranked second lowest, after Somalia in state strength (Rice Patrick 2008).
Despite this ranking, public goods are provided routinely and effectively in villages
throughout the country. In Afghanistan, not only are there sectarian and ethnolinguistic
but also kinship associations with place. Customary village organizations (Shura, Malek,
and the Wakil) are the primary source of order. They collect and redistribute resources
from villagers, but are constrained by the separation of village powers and local checks
and balances. The Shura is an official body of elected elders who control local
development. They have a treasury through which government funds can be channeled.
They approve projects and organize the implementation. In some villages there are
women Shuras which are responsible for development considered to be the realm of
women in the village such as health clinics, project targeting food security and nutrition
and in some cases women’s rights. The Malek is a trusted person selected by popular
consent, but with little true authority. He serves to lobby Shura members, run
interference in personal disputes, (including domestic issues) and generally works to
distribute benefits to the community equitably and organizes localized aid to families in
the village (flood victims- victims of violence etc.). The Wakil is a political appointee
who has duties similar to a mayor. Thus, in Afghanistan, village is an institution as well
as a physical entity. Each village is delineated by the clan to which its population belong
as well as its ethnicity. Marriages are most often between people from the same village
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and clan. Thus, villages remain ethnically and culturally distinct with distinct characters
and behaviors. Because the culture as well as the personal characteristics of the various
village authorities, villages vary in resource endowments and distribution between
households as well as the capacity to generate public goods (Kantor 2011).
The other sharp divide of Afghan society is that between genders. Patriarchal
societies are “characterized by a skewed sex ratio, high fertility rates, high maternal
mortality rates, low female literacy rates and educational levels, and low rates of
participation of women in the formal sector of the economy” (The World Bank 2004).
Patriarchy is legislated per Afghan civil law, but the degree to which it is observed differs
by cultural groups and social status. Contemporary Afghanistan is an extreme case of
patriarchy. “The patriarchal extended family is the central social unit in which the eldest
man has authority over everyone else, including younger men” (The World Bank 2004).
Women are viewed as a resource, ergo restricted from access to resources and
entitlements, but subjected to forms of control including restrictive codes of behavior,
and subordination, gender segregation, and the association of female virtue with family
honor. The Gender disparity in literacy and education is high in Afghanistan, “with only
18% of adult women able to read and write, compared to 45% of adult men” (UNESCO
Institute for Statistics 2014). Almost half the number of girls compared to boys are
enrolled in primary school (Save the Children 2012) as evidenced by a 2014 literacy rate
of 32% among women between 15 and 24 years old and a literacy rate of 62% for their
male counter parts (UNESCO Institute for Statistics 2014) and “targeted attacks on
women and children as they go to work or school increased by 20 percent in 2012
compared to 2011” (Kanalstein 2013). By virtue of restricting the education of women,
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the Afghan society reinforces women's social, political and economic exclusion
(Moghadam 1992). Women’s mobility is restricted in all of Afghanistan with most
women confined to the familial compound. On those occasions when they do go out,
women must be accompanied by a close male relative. As a result, women are denied
freedom of association and access to information and often health care. Women do hold
varying degrees of autonomy in managing the horticultural plots located in or close to the
family home compound. These small to medium sized plots produce a majority of
Afghanistan’s horticultural production (Ganesh 2017).
Such a segregated society would imply that the social networks of men and
women differ in structure, and the accumulation of social capital. Patriarchal gender
inequalities disadvantage women “both in the control over household assets and in the
division of responsibilities in the household and in the community. Even when a woman
heads the household and is in charge of household resources, gender differences emerge”
(Fafchamps and Quisumbing 2003). Women-headed households also have different
resource endowments as compared to male-headed when pursuing livelihood strategies
(Fafchamps and Quisumbing 2003). In many rural areas, where small-scale agriculture
takes place, “gender differences have been found to have a significant impact on resource
allocation and productivity in agriculture” (Alderman et al. 2003). These differences may
have consequences for the formation of social capital and information exchange.
“Women typically have a high opportunity cost of time that reduces their incentives to
participate in certain social networks” (Meinzen-Dick and Zwarteveen 2003). “Gender
norms in the community may also exclude women from social capital enhancing
activities, such as production groups” (Haddad and Maluccio 2003). “Women are often
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more dependent on networks based on everyday forms of collaboration, such as
collecting water and fuel wood or rearing children” (Meinzen-Dick and Zwarteveen
2003). This, together with the high opportunity cost of time, and the restriction of
movement means that women form networks with those people who are geographically
close. However, “geographically close networks tend to be limited in their scope of
information transmission” (Granovetter 1973).
Equally, it can be expected that structure of the social networks differs by cultural
group. Cultural norms are the underpinnings of community wide rules (Castells 2010),
which define social capital and how it can be accumulated (Coleman 1988). These
differences in cultural norms may explain differences in the social network structure of a
community (Portes 2000), while identity with sub-cultures (Mitchell 2000) may explain
small idiosyncratic differences in the structure of a personal social networks. The
problem still remains that the behavior of an individual (to adopt an innovation or not)
reflects an interaction of her personal social network, (Borgatti et al. 2009) her social
capital and community wide norms where she resides. This dissertation focuses on
finding a method of identifying those with the appropriate social capital in the effort to
utilize that social capital to overcome the social-cultural causes of resistance to adoption
of agricultural innovations.

Theoretical Context of this Dissertation.
This dissertation contributes to the agricultural development literature, within the
‘local innovation’ tradition, investigating the social cultural factors hindering the
diffusion and adoption of agricultural innovations in Afghanistan. While it is recognized
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that physical infrastructure, (availability of capital, market accessibility and educational
infrastructure to develop human capital) are not unimportant they do not, explain the
variation in the adoption of agricultural innovations. The ‘local-innovation tradition’ of
development theory and practice is most appropriate for understanding the reality of
social infrastructures, which influence the creation of knowledge, the generation of
innovations and their adoption. For example; water boiling is considered an easy and
effective way to reduce the risk of water borne diseases. A two-year water-boiling
campaign in a Peruvian village of 200 families only succeeded to convince 11 women to
boil water. Even the speech of a local doctor and testimonies of 15 women from other
villages did not convince the women of this village to change their behavior. It was
found that the villagers fell into one of three categories, Non adopters persuaded by
custom, adopters persuaded by custom and adopters persuaded by heath workers.
Peruvians have a complex local custom of “hot” and “cold” in which all food and
medicinal items are inherently either “hot” or “cold” unrelated to their actual
temperature. This understanding of “hot” and “cold” food items shape the approach to
avoidance in the health-illness system. Once a person is ill this person should avoid
“cold” foods (pork) or very “hot” foods(brandy). So, for the infirm raw water (“cold”)
should be cooked and then cooled to be appropriate to consume. Thus, the sickly women
would adopt boiling water because it would fit with the custom for them. A majority of
the villagers rejected boiling water on the same grounds. They are not sickly and
therefore would not consider drinking cooked water as appropriate. The one healthy
woman who was persuaded by the health worker is not from that village but move there
one generation ago. She felt no fear of additional social stigma by deviating from the
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norms of the village and felt her security was increased by heading the advice of the
health worker. The diffusion of this technique to improve the health in that village failed
due to the social-cultural structure of the village (Rogers .2010) Similarly this study
investigates how the social process and networks affect the dynamics of innovation
adoption, what attitudes toward an innovation are, how the attributes of an innovation fit
into the existing agricultural practices-belief system, and how social learning occurs
among women in rural Afghanistan.
In Afghanistan women make up half of the agricultural labor force. Women are
seen as key to improving agricultural production, particularly in livestock, and
horticulture production. (Food and Agriculture Organization 2015). This study seeks to
inform the practice of agricultural development and understand how networks can be
used to accelerate the adoption of agricultural innovations. This approach considers
farmers as dependent upon the local social-cultural confines of acceptable behavior and
investigates the effect of recognizing and utilizing social capita on the adoption of
agricultural innovations.
Diffusion and adoption of agricultural innovations requires communication
(Rogers 2003). Non-industrialized, developing economies tend to rely on informal
channels for information (Bandiera and Rasul. 2006). This is particularly true of women
in Afghanistan, who’s movements are restricted and, who’s education, and therefore
literacy, is truncated. It seems reasonable then, to hypothesize that information,
particularly the tacit information required for agriculture, would flow along the local
network lines linking one farmer woman to another (Urry 2000). However, few
empirical studies can be found in the literature which investigate how resource-poor
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farmers in developing countries interact and exchange information. General network
theories (Castells (1996), Urry 2000) which seek to account for global patterns of change
do not differentiate rural and urban network patterns. However, despite concerted efforts
by government and non-governmental agencies, “rural areas continue to follow their own
logics of change and stasis” (Murdoch 2000). So, it is perhaps appropriate to question
the assumption that information flows among rural and urban populations in similar
patterns, or that communities in lesser developed environments exchange similar types of
information in similar patterns as communities in industrialized “network society”. It is
also perhaps appropriate to examine locality specific variations of network and the
relationship with information flow. This dissertation adds to the literature by integrating
social-cultural context and social network theory to characterize the personal networks of
Afghan rural women, and investigates how both culture and the role of the induvial
woman affect the way in which information is exchanged and how that affects both the
pattern of diffusion and the successful adoption of agricultural innovations.
The concept of social capital defined as “the advantage created by a person’s
location in a social network” (Burt 2007), implies the ability to acquire information
relatively quickly, easily and reliably using previously established social interactions
(Dasgupta 2005). These established ties, according to Dasgupta (2005) facilitate a
willingness to share information. Small-scale producers in lesser developed
environments “often rely on informal mechanisms of information exchange and
knowledge sharing to address challenges and the role of farmer-to-farmer models of
agricultural development have been investigated” (Katungi et al. 2008). However, while
social capital is well studied in relation to organizational management, innovation
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generation and, social networking it has not been studied in relation to farmer information
exchange. In addition, “limited attention has been given to gender and cultural aspects
that may influence both social learning and accumulation of social capital” (Katungi et al.
2008). This dissertation assumes that that there are gender differences in the patterns of
information exchange that mirror the gender differences in the formation and use of
social capital among agricultural households, and investigates what social capital is to
rural women of Afghanistan, how it is accumulated and their willingness to share
information with others in their networks.
The aggregate diffusion model as developed by Bass (1969) and, Rogers and Van
Den Ban (1963), characterizes the diffusion of an innovation as a “contagious process
propelled by word-of-mouth”. This model is limited as it does not consider actor
heterogeneity nor the dynamics of social processes that shape the diffusion. Agent-based
diffusion model considers diffusion in terms of the individual and their social interactions
rather than the social system as a whole. The dynamics of diffusion within the social
system emerge from aggregated individual behaviors (Kiesling et al. 2011). Because this
dissertation investigates cultural and social influences on adoption of agricultural
innovation it uses the agent-based approach and aggregates the adoption behavior of
individual farmer women. The dissertation then integrates the analysis of social capital,
and personal networks, of individual farmer women with adoption behaviors to
understand the macro-level adoption pattern in rural Afghanistan.
Once agricultural development practitioners are able to understand how rural
Afghan women exchange information, and how this affects the adoption of presented
agricultural innovations, then strategies can be developed to better address the low rate of
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adoption found in Afghanistan. This dissertation tests one such strategy using social
capital and network theory approach to structure Farmer Field Schools.
Figure 7: Where does this study belong with respect to the literature.
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Chapter III: RESEARCH DESIGN AND METHODS
This chapter presents the methodological approach of this study. The first section
reviews in detail the problems in the practice of agricultural development, the central
issue under consideration in the study. Beginning with a more global lens, the
“Statement of the Problem” section leads the reader to understand how the particular case
of Afghanistan fits into that larger picture of agricultural development and its challenges
in practice. The statement of the problem leads to understanding the rationale behind the
chosen research design and methods which is outlined in the second section titled
“Overview of the Research Design”. The following sections—“Village Choice
Methods”, “Lead Farmer Choice Methods”, “Ego Centric Network Data Methods”,
“Measuring Adoption Methods” and “Understanding Patterns of Diffusion Methods”—
each present in detail the methods used for establishing the location of the study, the
study participants, the data collection and analysis.

Statement of the Problem
Agrarian economies depend upon agricultural development which, in turn, relies
upon diffusion and adoption of innovations. Diffusion research, as well as community-led
development-theory, indicate that the social context must be considered in designing
agriculture development projects. The popularity of Farmer Field-Schools is increasing,
because in part, it is considered the most efficient, community-led method of introducing
farmers to agricultural innovations. However, the diffusion and farmer adoption of
agricultural innovations, even when these innovations are divisible, and Farmer FieldSchools are the paramount vehicle, are very low. A review of 95 studies finds no
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evidence that neighboring non-participant farmers benefit from diffusion of knowledge
from FFS participants. In the few examples where FFS have been scaled up, the
evidence does not suggest they have been effective in improving agricultural outcomes
among participating farmers or neighboring non-participants (Waddingon et al. 2014).
What explains the lack of scalability of the FFS and the lack of diffusion among nonparticipants in the community?
The results of a study on the adoption of crop diversification as a method of
reducing risk in dry land farming in Ethiopia indicates that households with strong social
links in a community (bonding social capital) are less likely to diversify crops than those
with linking social capital (Winters et al. 2006). This suggests that promoting greater
grassroots organizations such as Farmer Field Schools, which foster the development of
multiple strong bonds in the community, may hinder diffusion by overly promoting
bonding capital. On the other hand, adoption of new agricultural interventions, that
necessary step for agricultural development, is benefited by the reduction of risk offered
by bonding capital. Therefore, the differences in the pattern of diffusion of new practices
from farmer to farmer, may depend, in part, on the unique balance of bridging and
bonding ties which defines the social structure unique to each community. In
Afghanistan, this researcher expects the costs of building and maintaining weaker linking
ties within her social network in terms of time and effort needed to establish trust and real
economic costs (e.g. transportation or tea for social propriety) to impose barriers to social
capital accumulation as described by Ioannides and Loury (2004). This is particularly
true of women whose opportunity cost is relatively high due to competing demands on
time from child rearing and other household duties. In contrast, the costs of establishing
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or maintaining network links within the household are low. “A group of people who
cohabit are able to observe and to get to know one another easily with little extra time
and effort” (Dasgupta 2005). In addition, gender norms in Afghanistan, which restrict
women from working outside the home, interacting with non-familial male, or spending
time outside the home, “exclude women from social capital enhancing activities, such as
water management user groups” (Katungi et al. 2003), sports clubs, agricultural
associations, and work-related networks. The high opportunity cost of time as well as
these social-cultural realities motivate women to “form networks with individuals who
are geographically close” (Katungi et al. 2003). Thus, in Afghanistan one would expect
women to form network of friends and relatives, based upon everyday forms of
collaboration, such as collecting water, collecting wood and rearing children who are also
geographically close. This constraint on the building of social capital tends to limit the
scope of information transmitted (Granovetter 1973) and constrains experimental
behavior (Geertz 1973), contributing to the inhibited diffusion of agricultural innovations
among rural women of Afghanistan.
Although gender roles in Afghan agriculture can be muted by factors such as age,
wealth and marital status, they are still strictly adhered to. In general women feed and
milk animals, process grains, fruits and vegetables, control the kitchen garden and are
responsible for family meal planning and cooking. Given the role women play in
agricultural production and individual food security, the adoption of agricultural
innovations by women is key to alleviating rural poverty and improving agricultural
productivity and family health and nutrition (Crawford 2015). Though women are
crucial to agricultural production they are overlooked by social-cultural constraints. For
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example, there are only 19 women extension agents for the country of Afghanistan as
compared to 35,000 men extension agents working in the Ministry of Agriculture
extension system (Extension Department of Ministry of Agriculture, Irrigation and
Livestock 2015) which means, due to the restriction of women having contact with nonfamiliar men, that the women do not have access to extension services. Women also lack
formal education resulting in a literacy rate of 18% hindering access to many types of
broadcasted information such as radio, pamphlets or poster campaigns.
The Afghan Agricultural Extension Project, which uses context specific, model
teaching farms and the Farmer Field School system, reports 13% of women farmers and
26% of men farmers exposed to simple divisible technologies through the Farmer Field
School System adopted the new methods during a two-year period (Afghan Agricultural
Extension Project 2014-2016). Most other project reports emanating from Afghanistan
do not mention adoption rates. However, the Integrated Dairy Scheme project indicates
that 75% of famers given seeds for improved fodder, planted those seeds. Others indicate
yield increases. For example, the North and North East Agricultural Development
Support Project reported a 47% increase in wheat yield in the region where the project
worked. (See Annex for list of Agricultural projects and report results in Afghanistan).
On the other hand, reports from projects in other countries which include comparable
adoption rate measurements vary from about 60% adoption of improved rice varieties in
Nigeria, with adopters receiving 20% higher rice yields and concomitant increase in
income of 9% (Awotide et al. 2016), to 39.0% of female farmers and 59.0% of male
farmers planting improved Maize in Ghana (Morris and Doss 2000). It is important to
mention that most repots and studies on the adoption of agricultural innovations are
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suspected of have a reporting bias (Waddingon et al. 2014). For example, the Food and
Agriculture Organization implemented a poultry distribution and training project in
Afghanistan between 2008 and 2011. The final report indicated that over 90% of women
had learned and adopted poultry best practices and now have a significantly increased
income due to poultry production. However, an independent evaluation of the project
revealed only a 12% adoption rate (Wilcox 2012). Given the available reports with
differing data collection methods and differing approaches to analysis the average
adoption rate for agricultural innovations is roughly 50% of participating farmers overall,
and when women are the targets, slightly less. The adoption rate for Afghanistan,
particularly when women are the target audience, seems to run lower than in other rural
development contexts. Thus, developing a technology-transfer model, which addresses
the social-cultural constraints of rural women, is necessary to improve adoption rates of
agricultural innovations among Afghan rural women if Afghanistan is to peruse rural
development and real growth in agricultural productivity. Would identifying a farmer
with a different social network structure, a different balance between bonding and
bridging ties, as a focus for extension resources improve diffusion of agricultural
innovation in the community? How can this focal person be identified? Then, once
identified, can agriculture development projects capitalize on those network structure
idiosyncrasies to bridge structural lacunae in the community? Will this lead to better
rates of diffusion and adoption?
“Diffusion manifests itself in different ways in various cultures and fields and is
subject to the type of adopters the innovation, and the decision process” (Carlisle 2016).
To this researcher’s knowledge, the social network of rural women in Afghanistan has
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not been studied and described. Nor has identifying and harnessing social capital been
tested as a method of improving adoption rates of agricultural innovations and rural
development. This dissertation studies the ego- network of rural Afghan women across
three ethno-linguistic-groups in different villages and applies a criterion selecting Farmer
Field School leaders based upon the results of the ego-network study. Then after a period
of training the FFS leaders in some novel agricultural practices, the adoption of the
presented practices of the FFS participants, (farmers trained by the FFS leader) and
beyond (those farmers who are in the FFS leaders network but not participants in the
school) is observed. This is to test the hypothesis that both diffusion and adoption rates
of agricultural innovations can be improved through the choice of a Farmer Field School
Leader who holds the most broker-capital in the social network of the community. This
dissertation expands on conceptual and methodological work in the study of innovation
processes among farmers by providing empirical evidence from the analysis of social
interaction among rural Afghan women in impoverished areas. To this researcher’s
knowledge, existing diffusion of innovation models do not include the determination of
brokers within the social network, and their influence on diffusion of innovation patterns.
This research is aimed at assisting the agricultural development practitioner, particularly
in Afghanistan, design successful community-led agricultural and rural development
projects.

Overview of the Research Design
This study investigates agricultural innovation-adoption rates among rural women
in Afghanistan and the effects of bonding and bridging relationships in the diffusion and
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adoption patterns in rural communities. It asks the question, “All things being equal,
does ethnicity, choice of lead farmer based upon her network structure, and/or the
complexity of the innovation affect adoption and longevity-of-adoption of agricultural
innovations.” Consequently, the goal of this investigation is twofold; to characterize the
structure of the social network of rural Afghan women, and to determine if choosing a
woman farmer who is in a brokering position, as opposed to one who is nodal or one who
is randomly selected, as the FFS Leader improves technology-adoption rates.
This study utilized the most-similar-most-diverse case-study approach. Case
study is an empirical inquiry method that investigates contemporary phenomena within
the context of the phenomena, and copes with the situation in which there may be more
variables of interest than data. Case study is a social science research method typically
used when working to understand how or why a social phenomenon is present. It is the
preferred method in studying contemporary events but when behaviors cannot be
manipulated (Yin 2009). Considering the nature of the goal of the research is to
understand why the rate of adoption of agricultural innovations is frustratingly low, the
explanatory case-study approach is most appropriate.
This case-study design follows an “embedded, multiple-case design” (Figure 8)
(Yin 2009). That is each case has multiple unites of analysis and there are multiple cases
In the case of this study, the context is a village in Shakar Dara district of Kabul
province, Afghanistan, the case is defined as a Farmer Field School in that village and
there are 18 Farmer Field School included in this study. The Farmer Field School leader,
the farmers who are learning from her as well as others in the village are all units of
analysis within each case.
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Figure 7: Four Types of Case Study Designs (Yin 2009). Red circle indicates the design of this study.

Random sampling is not a viable approach when the total number of cases to be
selected is small. Rather case study selection should be purposive. Most case studies
aim to generalize the results to a broader population. Therefore, the cases selected must
be representative of the population of all possible cases while also achieving variation on
relevant variables (Gerring 2004). The most-similar-most-diverse case study approach
involves choosing two or more cases that are similar with respect to some specified
variables and then further refining the choice of cases to be most different on other
specified variables. Choosing cases which are similar on specified variables, other than
the treatment variable (X) and/or the dependent variable (Y) is a small sample size
parallel to propensity matching in large sample studies. “This method solves the problem
of representativeness and provides a strong basis for generalization” (Seawright and
Gerring 2008). The Most-Diverse case selection method uses two or more cases to
“exemplify the diverse values of independent variables, other than the treatment variable,
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and is based on the logic that causality should be clearest in cases where variables take on
their extreme values” (Levy 2008). The selection of cases then is used to illuminate the
full range of variation on that variable. Diverse cases are likely to be representative in
the sense of representing the full variation of the population but do not mirror the
distribution of that variation in the population (Seawright and Gerring 2008). When
researchers select cases that maximize the variation in the variable of interest and
simultaneously minimize variation of the confounding factors causal inferences drawn
are more reliable (Plümper et al. 2010). The design of this study combines the
representationally of cases being both Most-Similar and Most-Diverse (Gerring 2007).
This research approach selects the primary research context (villages) to be most similar,
but then selects the specific contexts to be most diverse in the one variable of ethnicity.
This is representative of the population of possible villages in that these villages are
somehow average in that they could possibly be villages composed mainly of people
from one of the four main ethno-linguistic cultural groups found in Afghanistan. Then
cases within each context were chosen to be most diverse. This selection system is an
effort to accentuate the relationships between variables of interest, such as the different
bonding or brokering capital of the FFS Leaders, while reducing the effects of other
variables which may be confounding, such as ethno-linguistic identity, or agroenvironment. Selecting villages which have as similar as possible contexts (population
size, socio-economics indicated by typical farm size, and percent of land ownership
versus tenant farming, history, cultural identity, and agro-environment), reduces the
potential that, the effects of bonding and brokering social capital on the observed rates of
adoption of the presented agricultural innovations, be masked. Similarly, by selecting the
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FFS leaders who are most different in the position they hold within the network among
women who are otherwise mostly similar, the effects of bonding and brokering social
capital on adoption rate, if any, may more readily seen.
Of the 24 villages in the Shakar Dara district of Kabul province in Afghanistan,
willing to participate in this study, 18 villages were selected, six villages in each of three
major ethno-linguistic groups, which had the most similar village contexts. Then each
village was randomly assigned to treatments (the choice of FFS leader) with two
replications for each treatment (Table 2). The treatment is the choice of FFS Leader, one
from each village, based upon the information about her ego- network. Treatment one is
the FFS Leader who has the largest network among those women who volunteered in that
village. Treatment two is the FFS Leader who has a more brokering position in her egonetwork among those women who volunteer in that village. Treatment three is an FFS
leader chosen at random among those that volunteered in that village. A focus group
meeting of these 18 women was conducted to establish their perceived problems in
horticulture production and to confirm that proposed interventions were deemed
appropriate by the FFS Leaders. Then the 18 FFS Leaders were trained as a group for
one month by the researcher and her assistant to make and use compost, generate
seedlings in a nursery bed and construct and install a simple bucket drip irrigation
system. Starting in March, one month after the training period, the researcher visited the
Farmer Field Schools to ensure the establishment of the Farmer Field School with the
request number of farmer trainees was completed and that each of the demonstrations
were technically accurate. In addition, other technical advice, such as disease
identification and pest control options, was given on these visits to ensure healthy
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vegetable growth. This is considered a mentoring period. During this mentoring period
field notes and pictures were taken by the researcher of each visit to the FFS as well as
baseline visits to the gardens of the FFS participants. By mid-May the researcher was
convinced that all of the 18 Farmer Field Schools were demonstrating the presented novel
technologies accurately and the FFS Leaders began the training of the farmers at her
Farmer Field School. In August, three months after the farmers began training at their
Farmer Field Schools, the researcher and her assistant began to visit the gardens five a
randomly selected FFS participants out of the 10 participants registered by the FFS
Leader to observe and note in field notes the evidence and accuracy of adoption of any of
the three-presented novel agricultural practices. This is considered Test Period One. The
following February in 2017, the time for early spring planting, another visit to the same
FFS participants visited in Test Period One was conducted by the researcher and her
assistant. Evidence of adoption as well as the accuracy of the implementation of the three
presented technologies were observed and noted in the field notes. In March, at the
conclusion of the research period two separate focus group meetings, one consisting of
FFS participants who showed evidence of adopting at least one of the presented
technologies and the other consisting of FFS participants who showed no evidence of
adoption of the presented technologies, was conducted and the farmers’ comments and
other observations, such as demeanor, noted by the researcher.
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Table 1 The Split Block Design of this study. Three blocks, one for each major cultural group, three treatments /block, two repetitions (villages)/ treatment*block, 1 FFS
leader in each village = 2 FFS Leaders/ cultural group in each treatment*block and 10 Farmers in each FFS = 20 Farmers in each treatment*block. Total Villages =18, Total
FFS Leaders =18, Total Farmers =180

Block/ Cultural Group
Pashtun

Harzara

Tajik

Treatment 1 (Nodal FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep.
Treatment 2 ( Broker FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
Treatment 3 (Randomly Selected FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep

Treatment 1 (Nodal FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
Treatment 2 ( Broker FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
Treatment 3 (Randomly Selected FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep

Treatment 1 (Nodal FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
Treatment 2 ( Broker FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
Treatment 3 (Randomly Selected FFS Leader)
2 Repetitions (villages)
1 FFS Leader/Village =2 FFS/Rep.
10 Participants/FFS = 20 Farmers/Rep
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Limitations of this study
The researcher has been working with the rural women of Afghanistan
improving agricultural practices since 2008, nine years prior to embarking on this
study. This time in the field is the basis of the key research question of this study. In
addition, the researcher was the trainer, as well as the observer, of subsequent
behavior in this study. Thus, this study should be considered to have both the
advantages and the disadvantages of the participant observation approach to data
collection and interpretation.
Participant observation is a qualitative research method in which the
researcher participates in the daily activities of the study participants (Kawulich
2005). Traditionally, ethnographers tried to understand others by observing them
from an outsider viewpoint. The participant-observer works to establish a rapport
with the study participants so that they will act naturally. In some cases, the
researcher lives among the study participants, or takes a similar job, to observe from
the point of view of an insider (Denzin and Lincoln 1994). The advantages of the
researcher as participant are one of familiarity which makes it possible to collect
different types of data and have an over view of context otherwise not obtained so
easily (Berg 2004). It gives the researcher a better understanding of the culture and
more valid interpretation of researcher observations (Spradley 1980). Because of the
many years of working in the communities of Afghanistan, the researcher has been
invited to people’s homes for religious occasions such as Eid and Iftar meals, formal
family occasions such as weddings, funerals, engagement parties, as well as for usual
companionship with the family making food playing with the children and just
chatting. It should be noted that this could only occur because the researcher is a
woman. Men in her position could not be invited to the house and have such intimate
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relations with members of the family, given Afghan cultural norms. Participantobservation can help the researcher develop questions that are culturally relevant in
the native language and improve the quality of data collection and interpretation
(Kawulich 2005). One limitation of this method of qualitative research is that the
researcher, having gained insider information, may be hesitant to write about the
observations for fear of improprieties (Kawulich 2005). Another limitation relates to
reactivity, the study participants acting in a certain way when they are aware of being
observed (Spradley 1980). While participant-observation reduces reactivity, it does
not eliminate it (Tashakkori and Teddlie 2003). It is important to note that the
researcher is an American woman of north European descent, whose physical features
are distinct from the typical Afghan. As, emerged in the focus group discussions, the
role of the researcher as a foreigner, is an active element of the research and should be
acknowledged. In addition, while the farmers’ views are brought to light through the
researcher’s lens of inquiry and interpretation, the mixed methods approach which
includes focus group discussions, researcher observation with qualitative and
quantitative data, ensure internal validity.
Ever present in social science research is the risk of bias. One such bias is the
risk that participants lie about their alters in the ego-network data collection. The
participants were not made aware of the criteria for selection of lead farmer women
and that selection did not carry monetary benefits rather the benefits of being trained
in a technique balanced with the burden of traveling to the weekly classes. Another
bias is that the farmers adopt the presented agricultural innovations because they feel
the researcher will check up on them. This implies that, as soon as the researcher is
not present, the innovations will be dis-adopted.
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Definition of Terms

Adoption: The full implementation of an innovation. This implies that the
adopter has understood the principles of the innovation, its best system of application,
and has perceived the innovation as beneficial (Rogers 2003).
Agricultural Development: As used in this study, agricultural development
refers to the management and conservation of the natural resource base, while
instituting technological changes, which increases the efficiency of agricultural
production. It is understood, given this definition, that agricultural development
improves rural economies as well as continues to satisfy human needs for present and
future generations (Economic and Social Development Department 1998).
Agricultural Innovation: For this study, innovation refers to agricultural
practices which are new to the community, and different from traditional practices. It
also implies that the practices are known by the research community to be beneficial
to farmers/ producers in some way (e.g. increased yield or disease or drought
resistance, improved marketability) and will thus render a larger income for the
farming community. For this researcher, it also implies that the practice is not known
to harm the environment (Rogers 2003).
Community: For this study, community is the collection of all the people,
men, women and children, that are tied in some way to the focal farmer of the study
(Borgatti et al. 2009).
Community Development Committees (CDC): Since 2005 the National
Solidary Program funded and implemented by UN Habitat has worked on local semiofficial bodies which are intended to direct the egalitarian and demand driven
distribution of development in their communities.
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Diffusion: The spread of information among potential users in a social system
(Rogers 2003)
Ethno-linguistic Groups: In Afghanistan, self-identification as belonging to
mutually exclusive cultural group is deliniated along ethnic, sectarian and linguistic
lines (Tapper 2008)
•

Pashtuns are Pashtu speaking Sunni Muslims of Greco-Eastern Iranian ethnic
origins.

•

Hazaras are Farsi speaking Shia’ Muslims of Turkic and Mongol ethnic origins.

•

Tajiks are Farsi speaking Sunni Muslims of Iranian ethnic origin

•

Uzbeks and Turkmens, are Turkic-speaking Sunni Muslims with either Turkic
or a combination of Turkic and Iranian ethnic origins.
Farmer Field School: This generally consists of groups of people with a

common interest, who get together on a regular basis to study a particular agricultural
topic. It is a participatory form of extension which is farmer-led (Braun and Duveskog
2008).
Lead Farmers or FFS Leaders: Lead Farmers are chosen to facilitate the
discussion and experimentation at the Farmer Field School. The choice criteria varies
between organizations or farmer associations facilitating the establishment of the
Farmer Field School. (Braun and Duveskog 2008)
Longevity: The adoption of an agricultural innovation through at least two
growing seasons, Spring-Summer, March-September and evidence that this
innovation was taken up again the following spring, in February, after a winter
dormant period.
Malik: Traditional village leader (Kantor 2011).
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Mullah: Traditional village cleric (Kantor 2011).
Manatiqua: A space, an area, a neighborhood, a village, a district, It is
relatively small area so not a province or region but may include several villages. It
has a political leader who may be a warlord or the Shura (Kantor 2011).
Personal Network or Ego Network: This is the pattern of relationships of a
focal individual or the Ego to others as well as their relationship to each other
(Borgatti et al. 2009)
Shura: This is the traditional community council usual made of elders and
respected people of the community. In some villages there are women Shura (Kantor
2011).
Social Capital: In this dissertation, social capital is the advantage an actor
has over others in her community by virtue of his/her ties and position within his or
her social network (Burt 2007), or the relationships of trust and reciprocity between
individuals that facilitate collective action (Woolcock and Narayan 2000).
Social Network: A social network is the pattern of friendship, advice,
communication or support which exists among the members of a social system
(Bakshy et al. 2012).
Strength of Network Ties: a combination of the amount of time, the
emotional intensity, the intimacy (mutual confiding), and the reciprocal services
which characterize the tie (Granovetter 1973).
•

Bonding ties: The ties between the focal actor and an alter which
implies mutual trust and emotional closeness

•

Bridging ties: The ties which potentially link the egos community and
another community
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•

Brokering ties: The ties which are not redundant within the network.
Ties between the broker and the alters in which the alters are not
connected directly to one another.

Village: For this study, village is the primary research unit and refers to the
physical location of a cluster of homes and farms situated in the rural Afghanistan. It
also refers to the cluster of institutions, which provide wellbeing to the inhabitance of
that location (Kantor 2011).

Village Choice Methods
Afghanistan is as varied physically as it is culturally. Present day Afghanistan
is a composite residue of having lain on a major section of the ancient Silk Road for
over two millennia. Marauding neighbors, and foreign entities constructed the
political boundaries over 300 years ago, but ethnic groupings who live within those
boundaries now, neither recognize them, nor the national institutions which have
attempted to delineate them. This situation is therefore, both cause and effect of the
weakness of the sense of national identity and a failure, for the most part, of the
nation-state to provide the social goods of well-being, security and political inclusion.
Therefore, in Afghanistan, the distribution of social goods is not accomplished by the
federal intuitions but at the village level. The three major ethno-linguistic cultural
groups, Pashtun, Hazara and Tajik, differ in the amount of social cohesion,
community engagement and the relative freedom of the women. However, they are
all endogamous, exogamy is quite rare, which reinforces cultural homogeneity within
villages (Kantor 2011) as well as heterogeneity across cultural groups. It is expected
that this heterogeneity influences the social structure of the women in those
communities. Thus, the study design controls for the ethno-linguistic identity of the
village, as well as the women participants under study, by choosing villages which are
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most similar in all aspects except cultural group in which the villages are most
diverse. The data is then analyzed by cultural group.
The single geographical area of Shakar Dara district of Kabul province of
Afghanistan was chosen to maximize the likelihood villages could be found that have
similar agro-ecological and the socio-economic contexts but have different etholinguistic identity. The district of Shakar Dara not only has the advantage of being
considered relatively safe, but it also has the advantage that; within this small area
there are clusters of villages which are identified by the residents as being Pashto,
Hazara, or Tajik. Village clusters, are a group of neighboring villages of similar
ethno-linguistic identity not prone to influences from differing cultural groups despite
geographical proximity (Kantor 2011) (Figure 8). This aspect is important because it
is expected that the socio-cultural aspects of the villages have an influence on the
constraints women face therefor, possibly influence the rate of adoption of the
agricultural innovations presented. Therefore, the research design groups the
proposed villages under study into three ethno-linguistic categories, Pashto, Hazara,
and Tajik or Uzbek and analyses the social structures independently.
Shakar Dara district has approximately 60 villages with an estimated
population of 63,000. In 2009 five and one half kilometers of a major farm to market
road was paved as a reward from the Karzi government for being declared mostly
poppy-free. In 2016, the Shah Waris Hydro-Power Dam was commissioned. This
dam uses the Shakar Dara river to power 1.2 MW of electricity and irrigate 2700
hectares of farm land. The literacy rate in this district of women 10 years and older is
20.7% and for men 10 years and older is 64.3%, both slightly higher than the national
average for Afghanistan. In this district 56.7% of households own agricultural land
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compared to the national average of 53.7% in 2015. (Central Statistics Organiztion
of the United Nations 2013).
Figure 8:

Shakar Dara District, Kabul Province, Afghanistan

10 Km--------

This study has the support of the Ministry of Agriculture, Irrigation and
Livestock (MAIL) of the Islamic Republic of Afghanistan. In November of 2015,
before embarking on this research project, the researcher met with Afghanistan’s
Minister of Agriculture, Irrigation and Livestock, Mohammad Asef Rahimi, and
discussed the research, the nature of the participants, the activities and benefits. His
Excellency, Rahimi then requested that the Director of Extension, Hamdard, draft a
letter of support from the Ministry. This letter of support was then signed by his
Excellency, Rahimi and sent by courier to the District Directorate of the Ministry of
Agriculture, Irrigation and Livestock (DDAIL) in Shakar Dara. This letter introduced
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the researcher and explained the goals of the research and requested the DDAIL to
assist the researcher to contact the elders and Shuras in the Shakar Dara area and to
provide necessary support to conduct this research. The extension officer at the
DDAIL then called for a meeting of head Shuras from each Mantaqua which,
according to assessment of the local police and the District Directorate of the Ministry
of Agriculture (DDAIL) extension officer, were secure enough for the researcher to
work. Shura is a set of elders and village leaders who head and often control the
Community Development Committees (CDCs), a semi-formal village level governing
body. The cooperation of these Shuras and elders is essential when conducting
research in their communities for both safety, (kidnapping or killing foreigners) as
well as obtaining cooperation of the subjects. Many Shura members are the
controlling warlords and will either protect you as a guest or pursue you as an
intruder. Therefore, to ensure that one is considered an invited guest and have the
protection of the warlords who control security in their area, it is important to present
your case and request their support.
Women must have the permission of their husbands or brothers as well as the
mullah to participate in any activities outside of the home. The mullah is a member of
the Shura. Mullahs play a major role in the everyday lives of ordinary villagers,
farmers, and the poor in the village. The mullah is chosen by the people of the village
because of perceived honesty, humility and social skills. The mullah primarily
influences religious and social issues in the village such as, the promotion of Islamic
principles, defending Islam and encouraging Sharia law, performing religious
services, providing religious and moral authority, and maintaining unity among the
villagers (Cooperation for Peace and Unity 2007). Since the question of women
participating in society is considered a moral one, the cooperation of the mullah and
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the Shura is necessary to have the women participate in training at the DDAIL or to
visit them in their homes. After the meeting with the DDAL extension officer the
Shura leaders returned to their Mantaqua and held meetings with shura members and
the Community-Development-Committees (CDC) in each Mantaqua. Two weeks
after the initial meeting of Shura leaders with the DDAIL extension officer, the
individual Shura leaders returned the results of these village level shura meetings. Of
the 30 Mantaqua represented at the previous meeting 25 agreed to have the village
women participate in this research.
Further meetings with the Shuras and CDCs in each of the 25 villages were
organized with the help of the DDAIL officer. At these meetings, the researcher and
her translator discussed the goals of the research, and the benefit to the women and
the community this research could bring. This is particularly sensitive, as working
with women requires permission of the Shura as well as individual families. In each
of these villages, focus group meeting times and venues were arranged and Shura
members and elders of each village were invited. The researcher and her assistant
conducted 25 semi-structured focus group meetings, usually two a day at the local
mosque or in the offices of the CDC. This set of 25 focus group meetings was used to
collect data for the Village Context Analysis. This data includes; information on
foundational and given characteristics of the village, village economy and its resource
structure, customary village institutions and their performance, and contacts with
external actors (Data Collection Sheet Annex 2). The comments of the focus groups
were recorded in writing on a large flip-chart paper for all to read. The assistant read
back these comments and answers to the questions posed by the researcher and ensure
that all were in agreement with what was recorded before concluding the meeting
(Figure 9).

73

Dissertation
Wilcox
Figure 9: Shura Focus Group Meeting in Alghu'I, Shakar Dara, Afghanistan (May, 2015)

Village choice is based upon the results of a Village Context Analysis (Pain et
al. 2010), a relatively quick way to characterize the similarities and differences
between villages. The analysis is a mix of direct observation and commentary from
focus group discussions of village elders as well as statistical data from various
United Nations databases. It includes the thick description of the village topography
and demography of the village, the social identity of the village, the economic and
social resources of each village as well as customary village institutions and their
performance as discussed by the village elders. Because villages often are referred to
by several names, the National Solidary Program developed a geocode database
starting in 2005 (National Solidarity Program of the United Nations 2005). The
geographic coordinates were recorded in each village then cross referenced with the
geocodes from this data base. This gives the official name of the Mantaqa (not the
village directly) but also accesses other United Nations data on the settlement level
such as educational statistics and some health statistics, and information on CDC
activities. The altitude was found in the National Solidarity database, and the agrienvironment, including irrigation of fields, slope of fields and the range of agricultural
practices, was observed directly. The Social identity characteristics include the ethno-
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linguistic group to which a majority of the villagers self-identify as well as that of any
Internally Displaced Persons arriving in the village and ethnolinguistic identity of the
neighboring villages, which could influence cultural expression. Information on the
village economy and its resource structure includes a description of production,
sources of income for the villagers and the disparity in land ownership and
distribution. The performance of the customary village institutions is used to identify
potential sources of social resources though connections with the district, province
and beyond as well as evidence of public good provision, and women’s source of
information and agency. Together they create a descriptive narrative of social and
physical landscape of the village, its connectivity to the outside world as well as the
social and physical resources at its disposal (Annex).
The village context data from the various sources collected on the 25 villages
which agreed to let the women participate in the research project, were tabulated and
the villages were selected based on the similarity of five principal components. This
process of searching for the best subset from the available comparison groups, is used
in non-experimental analyses. This method maximizes the extent of overlap in the
comparison groups in terms of pretreatment characteristics (Dehejia and Wahba
2002). While it cannot be expected that villages be alike in all aspects they can be
sorted generally into clusters. The more variables included harder it can be to identify
clusters. Villages that might be very similar in one respect may be dissimilar in
others. To reduce the number of variables without compromising the richness of the
data, variables were grouped around five principal components. Internal validity was
checked by comparing the answers in each of the questions related to this principal
component. The most instructive indicator of differences in agro-environment in such
a small geographic area is altitude. Thus altitude is the principal component of the
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information on topography. The number of families in the village is the principal
component in the Demography group of variables. The Distance to the District Center
is the principal component in the group of variables that indicate the connection to the
outer world. The reliability of irrigation water is the principal component indicating
agricultural resources. The percent of farmers owning the land they work on is the
principal component indicating equity among villagers. In the other aspects such as
the performance of customary institutions and the agency of women there is no stated
differences so these criteria were eliminated. First, extreme dissimilarity among these
principal components was found and those villages excluded from the study. For
example, the standard deviation from the mean altitude of all 25 villages is 267
meters. One Tajik village, Gozar, was 365 meters higher than the average of all the
villages. This village as excluded from the study on the basis that the altitude was too
different from the other villages which could influence the effectiveness or other
aspects of the agricultural innovations presented. In another example, most of the
Mantaquas have between 12 and 36 villages. One village shares the Mantaqua with
only three other villages. This village is eliminated as its relative isolation could bias
the ego-network survey. To account for potential differences in adoption due to
cultural aspects, 18 most similar villages were chosen, balanced with the need to have
six villages in each ethnolinguistic category. It should be noted that there are many
reasons why the data collected may not be absolutely accurate but represent the
perceptions, and approximations of the village elders and members of the Shura and
CDCs. While land size and population data is not customarily collected by
consensus, and should be considered approximate at best, cadastral surveys do not
exist, and village populations fluctuate. The rural landscape in Afghanistan is
statistically unknown. However, since we are interested in relative size and self-
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identity the data is sufficiently coherent to support the clustering of villages. Once the
villages were clustered into three ethnolinguistic groups they were selected by
eliminating those which are most different in the principal aspects until each ethnolinguistic cultural group had six villages. Then these 18 villages were randomly
assigned a treatment.

Table 2 Village Context Data Type and Source

Village Context Analysis Data Type and Source
Data
Place:

Data Type
District: Province Village Name as defined by village

Source
Focus Group

Geocode

UN Solidarity
Program geocode data
base
GIS

meters above sea level

Connection to
Outside

Size

Social
identity

village
economy and
resource
structure

Women’s
sources of
information

Landscape Description
Distance to district center travel time by specified means
of transport (car, horse, foot)
number of days a year that the road to district center is
impassable
Number of Mosques in the village

Number of households in the village
Description of when and why was the village settled
Identity of the main ethnic group in the village and in the
neighboring villages
Total area (jerib) of agricultural land in village
% of land rain fed/ water supply reliability
% Farmers own land
# of months food security in a year
Primary source of income
What is the irrigation source – spring /seasonal stream or
river / permanent stream or river canal/ Modern
Agricultural Practices Present
customary village institutions and their performance
women’s primary roles in agricultural production
women’s primary source of agricultural information
What is the level of agency women have with respect to
agricultural information
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Observation
Focus Group and
researcher observation
Focus Group
Focus Group and
Researcher
Observation
Focus Group
Focus Group/ Village
elders
Focus Group
National SolidarityVillage Book
Focus Group

Focus Group and
Researcher
Observation
Focus Group
Focus Group
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Lead Farmer Choice Methods
Ego-centric network analysis examines local network structure. It describes
the network around a single individual or focal node (the Ego) and the types of
connections the ego has to alters (other individuals) in the community. The
community is the collection of the ego and all nodes to whom ego has a connection as
well as the connections among all of the actors to whom Ego has a direct connection.
A personal network structure can be placed on a continuum from one that more open,
in which few alters are tied to each other directly, to one that is closed, in which all
alters are tied to each other directly (Butts 2009). This study maps the links of a lead
farmer to those in her community as well as the links between alters. This study does
not consider the number and types of ties and networks in an entire community.
Rather, it characterizes the structure of personal networks of lead farmers in each
village and the relative prevalence of different structures.
The main research question of this study is whether the position of a lead
farmer in her social network can be harnessed to improve diffusion or adoption of
agricultural innovations. To answer this question firstly, there is a need to assess the
variation in network structures and understand whether a clear identification of social
actor types in women’s social networks is evident. Or are small structural variations
concealed by the overbearing patriarchy of the Afghan society? Secondly, does the
general or aggregate pattern of social network structures vary across ethno-linguistic
communities? Thirdly, does the difference in social network structure correlate to a
difference in adoption of agricultural innovations. Finally, in rural communities,
where social as well as economic risk of innovation is high, does a more open or, a
more closed ego-network enhance the diffusion and adoption of innovation? Does the
answer to this depend upon socio-cultural context?
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To address this question, an Ego Network Analysis was conducted. The openended Ego-centric survey is a standardized way of quickly assessing an individual’s
relationship to others in the community (Scott 2013). However, the results of the
name-generator survey may vary by context. The interpretation of “important
matters” or “friends” for example has been shown to be different given different
contexts. Interviewer effects can cause a large variation in the number of alters,
perhaps due to the extent of probing performed by the interviewer. To avoid
interviewer bias, all interviews were structured and conducted by the researcher and a
quota was set at 10 names in each category. Questions included both the name
generation and position generation approach to collecting Ego Centric Network data
(Carrington et al. 2005). This Ego-survey intended to identify sources of agricultural
information for the ego or lead farmer and how embedded agricultural information is
within intimate familial connections. The Ego-survey also queried connections to
influential people within the community and links to communities outside the village
including university professors or representatives of Agricultural NGOs.

Data Gathering Methods
The Shura called a meeting in each village with the women of the village.
Again, at each village meeting the researcher and her translator were introduced and
the goal of the research presented as well as the anticipated activities (training
interviewing and visiting gardens), as well as the expected responsibilities and the
rights of each participant to withdraw at any time. While there was no direct
monetary compensation for participation, the cost of transportation from the village to
the District Directorate of the Ministry of Agriculture (DDAIL) office where the
meetings were held was paid for by the funds granted by Global Partnership for
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Afghanistan as were the seeds and irrigation materials used in each FFS. The women
benefited from the lessons aimed at improving their kitchen garden production. Also,
the women were helped with finding a local market to sell their seedlings. In return,
the women were expected to establish a FFS with at least 10 women from their
network within the village. A subsequent meeting was arranged in each village to
allow the women to seek permission from families to participate. In the end, an
average of five women, out of approximately 60 eligible women in each village
volunteered to participate in the research, with a total of 90 women participating in
this first phase of the study. The individual interviews were held at this second
meeting to collect the demographic and social network data (Complete Data
Collection Sheet is found in the Annex.) All of the volunteers in each village were
interviewed and Ego-Centric data recorded. The social network data of the rural
women in each of the villages was then analyzed using UCINET (Analytic
Technologies) software.

Test Interventions and Training
One set of factors identified in the literature exploring factors that enhance or
inhibit voluntary adoption of improved agricultural practices, are the characteristics of
the innovation itself. These characteristics are described as relative advantage,
compatibility, trial-ability, observability, and complexity. Relative advantage
embodies both the economic concepts of reduced inputs and increased outputs, and
the social concepts of perceived social-prestige, convenience, and satisfaction (Neill
and Lee 2001). Compatibility implies a fit within the existing social-cultural milieu,
past experiences, and needs of potential adopters. The more compatible an innovation
is the less the society is required to change values or structures and the more readily
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this innovation will be adopted. Trail-ablity and observability is related to the degree
to which farmers can experiment with, and readily observe, effects of an innovation.
Innovations that can be tested while limiting risk, or innovations for which the results
are easily and readily observable are generally adopted more quickly than innovations
which are not divisible or take time to realize the improvement. Improved seeds, for
example, can be tried with a small amount of new seeds on a small part of one’s farm
before choosing to fully adopt and displace traditional varieties. Similarly,
innovations that do not require co-inputs to perform as expected are adopted more
rapidly and completely. If Holstein cows, for example, are introduced to harsh desert
environment they will not perform as expected unless they are given very refined feed
choices, proper shelter and abundant medical care. Whereas, organic fertilizer will
increase crop yield regardless of planting or irrigation methods. Complexity, or the
degree to which an innovation is perceived as difficult to understand and use, is
another characteristic which influences the adoption of innovations. The more that
innovations are easily understood by potential adopters the more readily they will be
adopted. These characteristics of agricultural innovation are not the only variables that
affect adoption rates, but research indicates that they are important characteristics in
explaining rate of adoption (Reimer et al. 2012). This is particularly true on small
farms in under developed regions, where capital is scarce, and social and economic
risks may be higher.
Rogers (1983) points out that the characteristics of an innovation can affect
adoption. Preferably an agricultural innovation should; have a relative advantage in
the sense of reduced inputs and increased outputs, convenience, and satisfaction; fit
within the existing milieu, and needs of potential adopters, the ability to tested
innovations while limiting risk, and have results which are easily observed. Similarly,
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innovations that do not require co-inputs to perform as expected are adopted more
rapidly and completely. (Neill and Lee 2001). The agricultural interventions chosen
for this analysis were composting and seedling production.
Afghan agriculture has suffered from a combination of war, dislocation of
farmers and their families, as well as the incomplete transfer of green revolution
technologies. The approximately 40 years of war and occupation in Afghanistan has
meant the dislocation of farmers, and a loss of agricultural knowledge. Not only did
many farmers flee, the Soviets imposed a tenant farming system, shifted production
away from traditional crops, and introduced chemical fertilizers and pesticides with
little training (Wesa 1999). The civil war that followed as well as the counter
insurgency that followed that, further disrupted the generational transfer of farming
practices. Further, the successive development assistance programs in agriculture has
superimposed a mosaic of green revolution technology upon a poorly educated
population and a disrupted traditional farming system. Traditionally, composing was
never practiced. Livestock grazed on fallow land or in a seminomadic pastoral system
(Christoplos 2004). Thus, composting and vegetable seedling production, while not
new to agricultural science are basic productivity enhancing techniques not widely
practiced in the villages of Afghanistan. This was confirmed by the agricultural
practice surveys conducted prior to the start of the project.
The focal discussions in each village revealed that soil fertility, germination
and water for irrigation were recognized as the issues most limiting vegetable
production. Yet composting and water conservation techniques are not practiced, as
confirmed by baseline farm visits. Compost and seedling production and use are
similarly compatible with current social and agricultural practices, and the results
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similarly observable. Thus, these two agricultural interventions were chosen over
water conservative irrigation which requires some capital inputs and whose
application is more difficult to monitor. Both interventions are known to increase
agricultural quantity and quality, require relatively small investment and, constitute an
important change in behavior which indicates an understanding of the technology.
The initial focal discussion brought the 18 chosen lead farmers and the women
farmers that agreed to work with us together at the District DAIL office (“Initial Lead
Farmer Instrument” can be found in Annex). The results indicate that rural Afghan
women understand the need for fertilization of the soil to produce good quality crops.
They often speak about “weak soil” and blame it for many of their crop failures.
Those with animals sometimes apply cow manure that has been dried in the sun.
Some with larger farms or farming families know about chemical fertilizers mostly
urea (CH4N2O) and Di-ammonium phosphate (DAP), and would apply that if they
are given it. However, the use of manure as fertilizer is often in competition with the
use of the manure as cooking fuel. The idea that this practice can be the cause of
human health problems was not recognized by the women. Chemical fertilizers are
considered expensive and their application not fully understood. In general, the
women were unaware of home-economics and markets. When asked the market price
of basic items such as eggs, a chicken carcass or a taxi ride to the center of the closest
town, over 75% of the answers were wrong or the women simply did not know
enough to guess. While they generally understand that fertilizing can give you more
yield, it is not easily translated into how much money they could earn. More
important to the women was that they could reduce the inputs (seeds, fertilizer) while
not reducing the outputs. In general, women neither know how much their gardens
currently produce nor do they have a feel for how much they consume, nor except in a
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few cases, how much is spent on feeding the family. During the discussion, the
women complained of low germination rates blaming the seeds of being “bad.” Later
farm visits confirmed that, not germination but, emergence is poor, leading to the
abundant use of seeds. An uneconomical approach to solving this misdiagnosed
problem, better solved by establishing a nursery and transplanting the seedlings. The
participatory focus group also revealed that the women believe that there is a market
for vegetable seedlings in early spring (15 Feb to 15 April). Indeed, one can observe
venders on road sides in the bigger towns or cities or in the village centers selling
vegetable seedlings at planting time. The social prestige of using “new methods” is
overt. When asked at the focus discussions what the women wanted to learn they
replied “new methods.” When one has learned a new method from a foreigner one’s
social capital is increased. When asked, who, in their opinion, is the most important
woman in the village the unanimous decision in each of the 18 villages was the
woman who has had the most contact with NGOs and foreigners and is bringing “new
methods”. It is clear from these discussions that learning and applying new methods
in agriculture brings a modicum of social prestige, and that both interventions, organic
fertilization and seedling production, are similarly compatible with the current social
and agricultural practices in rural Afghanistan. However, the complexity of these two
interventions, in the sense of factors one needs to be aware of, and skills one needs to
develop to apply this technology, are different.
Both interventions do not have many of the objections of innovations typically
thrust upon farmers, such as high cost, or complexity, or a long wait to observe
results. Compost, for example, is free to make, using farm and kitchen residues. The
women in the focus group interviews agreed that they have at their disposal kitchen
residues, animal manure and bedding, and garden residues generated within the
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compound to contribute to the compost. It takes about 15 to 30 minutes to assemble,
once a week 15 minutes is needed to turn it, and six weeks to two months in the warm
months, before it is usable. The results on vegetable crops are seen in a few days as
well as at time of harvest. Many of the crops women grow are quick growing.
Radish is a favorite, which takes 45 days or less from seed to harvest. Spinach is even
faster taking six weeks from seed to harvest, and the leaves turn a deep dark green
with the addition of compost in a matter of days. Thus, by 45 days or less the farmer
can see in results of adding compost. Monitoring this is easy with farm visits as either
the woman has made a compost pile or not and using it or not. The principal of
compost making is to provide materials, water and air for proper decomposition and if
these principals are not followed compost does not form. Making a seedling bed is
also not capital intensive, requiring amendments to keep the clay loam loose and well
drained as well as some covering to keep the bed moist. Monitoring this intervention
is also dichotomous in that a farmer either makes seedling beds or not. Whether it is
done properly for best results or not, is readily observable. The higher emergence
ratio and the use of less seed is observable to the farmer at the time of emergence,
usually within 15 days. Both interventions are also trail-able in that, a bit of compost
can be added or just one part of the garden can be fertilized and just part of the seed
can be sowed in the nursery while the other part directly sowed as is done
traditionally.
Each of the 18 women were invited to a series of weekly classes over a period
of one month in February 2016. These classes taught compost production and best
practices for cultivating vegetable seedlings with the object of selling both the
compost to a certified sapling nursery in the village and seedlings to the neighbors as
well as using in the home kitchen-garden for better results. Training was held at the
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Shash Darak District DAIL Model Teaching Farm by the researcher and an assistant.
The researcher and the assistant traveled to the Farmer Field Schools at the 18 villages
once each month for a total of the three months to criticize the application of the
presented innovations and mentor the lead farmer to ensure that these agricultural
technologies were implemented accurately. In addition, 180 farmer gardens, 10 for
each FFS, were also visited during March and April 2016. This baseline phase ended
in May 2016. The researcher and the assistant then visited the 180 Farmers again in
August, the height of the traditional growing season, and once again in February, the
beginning of the new spring planting season. This allows the farmer to observe a new
technique in the Farmer Field School, practice in her own garden, and receive
mentoring, and observe the changes in production in her own garden as well as make
the decision to take up or leave this new technology the following season after after a
winter lull in planting activity which picks up again in February. At each visit the
researcher took notes and pictures which were later converted into Field Notes. In all
562 Field Notes were assembled and analyzed both quantitatively and qualitatively.
(Sample field notes can be found in the Annex.)
Figure 11: Lead Farmer women learn about preparing seed trays to
establish nurseries for early spring sale. (15/2/16) Shash Darak,
Afghanistan
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Table 3: FFS and Farmer Visits.

Dates of Visits Type of Visit

Who Visited

Number of Visits

March-April

Baseline

FFS Leaders + Farmers

180

April

Baseline

FFS Leaders

18

May

Baseline

FFS Leaders

4

August

Test Period 1

FFS Leaders and Farmers

180

February

Test Period 2

FFS Leaders and Farmers

180

Total

562

During this baseline field visit period, it should be noted that the researcher
did not refrain from critiquing and correcting incorrect implementation or other
problems in the FFS garden, whether related or unrelated to the two interventions
during her FFS visits. During these field visits the researcher provided
recommendations for actions to improve the overall performance of the kitchen
garden as well as specifics to improve the implementation of the two interventions in
question. For example, if aphid infestation was observed the researcher pointed this
out and recommended organic concoctions such as mixing crushed garlic, crushed hot
pepper and a bit of detergent to spray on the plants every day. If cancer, virus or leaf
minor was observed the researcher pointed this out and explained that removing the
affected leaves and burning must be done daily so that these pests do not overwhelm
the plants and destroy the crops. It is expected that these interactions between the
lead farmer and the researcher may change the behavior of the lead farmers. This is
the intent, as the study focuses on the spread of the innovation from the lead farmer to
farmers in her network and not from the specialist to the lead farmer. Further, the
researcher attempted to get all 18 Farmer Field School gardens to similar health and
performance to better form a basis of comparison when looking at Farmer to Farmer
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spread of innovation and subsequent adoption. It should also be noted that the same
interaction was refrained from when visiting farmers (alters of the lead farmer).
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Chapter IV: RESULTS and DISCUSSIONS

Village Choice Results.
The data from the observations and the focus group interviews of the 25
villages are summarized in Annex 1. The mean village size is 235 (± 74) families,
with between one and three mosques and from zero to two schools. All Shura leaders
attribute the settlement of the villages to agriculture production and most villages are
known mainly for apple, peach and grape production. The Shuras all listed
agriculture as the primary source of income with farmers farming between one third
of a Jerib (666 square meters) to 1.5 Jeribs (3,000 square meters) of mostly rainfed
land using traditional methods notably flood irrigation when irrigation is used, and no
trellising or organic fertilizer is used. An average of 73% (±12%) of families in each
village are farming families, and between 70% and 95% of farmers farm their own
land. All villages are between a 15- to 30-minute car ride to the market and all except
three of the Hazara villages experience about one day in which snow fall blocks the
passage to the market. (In general, Hazaras live in the higher elevations in all of
Afghanistan.) But all villages experience at least six months of the year, with some in
the Hazara population experiencing up to nine months, when fresh vegetables and
other perishable foodstuffs are not available. All Shura leaders claim that women
participate in the CDC, although only in one village where they part of the focus
group meeting. In all the villages, there is no opportunity for women to go to mosque,
and they receive all agricultural information from family members and “mostly”
(80%) have the freedom to experiment in the kitchen garden. Five out of the six
Shura leaders of each ethno-linguistic cultural group believe that women will be given
a budget to implement business ideas. In all villages the Shura resolved water and
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familial disputes but did not organize assistance when natural disasters affected the
community. All CDCs report having 14 members from the community which meets
between two and four times a month. All CDCs report providing projects that
rehabilitated or built potable water systems, bridges and roads.
The villages were most dissimilar in terms of altitude, size, and ethnolinguistic
identity. Villages were chosen from the median altitudes and village size, such that
the seven villages at the higher and lower extremes of altitude and size were
eliminated, keeping the needed six villages in each ethnolinguistic group. This is to
reduce the variability of the agro-environment. High altitudes limit the diversity of
agricultural production and in general make agriculture more challenging. Low
lands, on the other hand, have an advantage usually with increased rainfall and better
soils so that agriculture is inherently more productive. Keeping the villages selected
as close to the median altitude reduces a bias created by the agro-environment. If a
village is extremely small or much larger as compared with other villages, this may
influence the size and structure of the women’s ego-network. Keeping the villages
clustered as close as possible to the median village size reduces the possible outcome
bias due to different parameters shaping the women’s ego-network.
There is no significant difference in the principal characteristics of the villages
within ethno-linguistic cultural group. The Hazara people tend to live in higher
altitudes, have smaller villages and have a more equitable distribution of land than
those in Pashton or Tajik villages. The mean altitude of the six Hazara villages is
2,232 (±282) meters, the six Pashton villages is 2,104 (±198) meters and the mean
altitude for the six Tajik villages 2,039 (±100) meters. However, the altitudes remain
within the standard deviation of the 18 villages. As the sample size in this dissertation
is small and normal distributions cannot be assumed, all statistical analysis use
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nonparametric tests. Using the Mann-Whitney test no significant difference (P=
0.2,0.5, 0.6) was found between the mean altitude of Hazara, Pashtoon, or Tajik
villages. The average size of Hazara, Pashton and Tajik villages is 227(±107), 260 (±
107) and 230 (± 55) families respectively also with no statistical significant difference
(Mann-Whitney P=0.6,0.60.9). On average 83% (±12%) of Hazara, 73% (±5%) of
Pashtun, and 70% (±8%) of Tajik farmers own the land they work on with no
statistical significant difference between the groups (Mann-Whitney P=0.06, 0.45,
0.2)
Table 4: List of selected Villages with Randomly Assigned Treatments.

Selected Villages
Ethnic Identity

Hazara

Pashtons

Tajik

Treatment
Village Name
Kushkak
2
Alikhel
3
Darrah ye Afganha
1
Qola
3
Chalwarni
2
Qal'eh-ye Morad Beg
1
Qal'eh ye Lalay
1
Qal'eh-ye Salimkhan
1
Dehe Baghale Kuh
2
Deh ya'qub
3
Alghu'i
2
Haji-payk
3
Ghaza (2)
3
Qal'eh-ye Tajmohammad 3
Deh-e Solayman
1
Khake Shahidan
2
Aghale Shaykhu
2
Khwaja Wojud
1

Ego Centric Network Structures: Measures and Results
The results of the Ego Network Surveys were tabulated in matrix format, then
used to generate the network structure information using UNICET © and
NETDRAW© (Borgatti 2002). The relationship matrix indicated if the ego reported
that two people in her network talk to each other independent of the ego’s interaction
(Table 4). Any repeated individuals in different categories were removed. For
example, if Dell Jan named Karim Haqim, a relative in another village as someone
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who she went to for solving a financial problem, and then listed Karim Haqim, a
relative in another village as someone from whom she sought agricultural advice, then
the relationships with others mentioned in the list were combined, the multiple roles
were noted, and one instance of Karim Haqim was eliminated. Thus, each entry in the
list of names was unique even if they fulfill multiple roles. For each ego, the size or
the number of alters in the ego’s neighborhood, the average geodesic distance, the
diameter, normalized brokerage index was calculated as well as graphically
represented.

Table 5: Excerpt of the Ego-Survey Adjacent Matrix.

Names
dell jean
shazya
sosan
soman
karim
jamal
kamal
Razia

dell jean

shazya
1
1
1
1
1
1
1
1

sosan
1
1
1
1
1
0
0
1

soman
1
1
1
1
1
0
0
1

karim
1
1
1
1
1
0
0
1

jamal
1
1
1
1
1
1
1
0

kamal
1
0
0
0
1
1
1
0

Razia
1
0
0
0
1
1
1
0

Ahmad
1
1
1
1
0
0
0
1

1
1
1
1
0
0
0
1

The attribute matrix assigned a numerical value to the attributes inquired about
on the survey (Table 5). Type of relationship was given an index based upon its
strength of the bond. Different from traditional dichotomous description of strong
and week ties this indexing defines the strength of contacts on a continuous scale. Tie
strength indicator variables include frequency of contact, proximity (nature of the
relationship (i.e. close relative such as a spouse or brother, or friend), trust, and
intimacy of the issues discussed (Husztia et al. 2013). Each category of name
generator was given an index indicating the strength of the bond based upon cultural
understanding of the researcher. The nature of the relationship (relative or friend) and
whether they lived in the home, in the same village or in another village and how
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often they visited were also indexed (Table 6). Those alters who the ego spent free
time with or shared tasks with was given a value of three. Those with whom she was
inclined to talk to about personal problems or seek out for material support were given
a value of two. Because of the concept of shame, it is often the case that close family
members are less trusted with personal or financial information than those outside the
family. Those with whom she communicates outside of the village a value of one. If
the alter appeared on two or more relationship types the values were added indicating
a stronger bond. So, if the ego talks to a person about personal problems and also
spends her free time with this indicates stronger relationship (bond) with a much
higher level of trust than simply being a relative has. The frequency of the interaction
of the ego and her alter is given an index value of 4 if they meet every day, 3 if they
meet between 1-3 times a week, 2 if they meet 1-3 times a month, and 1 if they met
less than once a month. Dichotomous attributes include gender (woman =1, man =0),
relative or friend, if the alter lives in the house, in the village, or out of the village and
if the person is one from whom the ego gathers agricultural information. The index
value of strength of bond is the sum of the type of relationship, if they are a relative, if
they live in the house, and how often they meet.
Table 6: Excerpt of an Ego-Survey Attribute Matrix. The type of
Names
type
habeda
zarmina
bashir
zakia
marym
sara
mujib
kabir
mubasher
roman

Female
1
1
1
1
2
2
5
2
2

Relative
EGO
1
0
1
1
1
0
0
0
0

Friend
1
0
1
0
1
1
1
1
1

Out of village
In house
0
1
0
1
0
0
0
0
0

1
1
1
1
1
0
1
0
0

In Village How often do
ag yoU
info meetpersonal
0
0
0
0
0
0
0
1
1

93

0
0
0
0
0
1
0
0
0

2
1
2
4
4
3
2
4
4

0
0
0
0
0
0
0
0
0

external
0
0
0
0
0
1
1
1
1

free time strenght of ties
1
1
1
1
1
0
0
0
0

0
0
0
0
0
0
1
0
0

4
2
4
5
7
6
8
8
8
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Table 7: Index Values for the Coding of the Attribute Matrix

Table of Index Values for the Coding of the Attribute
Matrix
Name Generator Question (Type)
Spend Free time with or shared tasks with
3
Discuss personal or financial problems
2
Communicate with outside of the village
1
(teacher-colleague)
Frequency of Interaction
Every day
4
1-3 times a week
3
1-3 times a month
2
Less than 1 time a month
1

Personal Network Profiles
The participants were asked to name 10 people with whom they spend time,
from whom they get agricultural information, to whom they turn for material help or
help with a personal problem and people they communicate with outside of the
village. The participants were then asked if these people communicated with each
other independently out of her presence and what her relation was to this person, a
relative or friend and if they lived in her house, in the village but not in the same
house, or in a different village. No woman could think of 10 unique names in any of
the categories and the average number of people named in any category is 5, with the
average size of the social networks of 35.3 alters (±8.5). This could indicate that
some names be left out as has been noted in other studies with this method of name
generation (Husztia et al. 2013). It may also indicate that even in categories
considered week or linking the contacts are limited and have the same number of
alters as mentioned for intimate or strong bonds. In aggregate, an average 83%
(±12%) of the alters named were relatives and 86% (±19%) of the people supplying
agricultural information are relatives.
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As average geodesic distance approaches one, the more each person in the
network is directly connected to everyone else. Geodesic path is the shortest path
between two nodes. There may be many possible information paths between two
actors in a network (Borgatti 2009). For example; In the diagram below (Figure 10),
person A wishes to get information about a meeting. Person D is the one with this
information. Person A could talk to person B who would then find out the
information and send it back to person A. Or Person A could talk directly with person
B which would be the shortest path and the distance is 1. However, in some cases
there is no direct path between person A and B in which case they are forced to
communicate via person C or D. This would make the geodesic distance between A
and B 2. The average of all the shortest paths between the nodes in a network is the
network geodesic distance, which for this sample is 1.25 (±0.17).

Figure 12: Geodesic Distance.

As density decreases more structural holes open the social fabric of the
network. Density in social network theory refers to the percentage of ties that are
present out of all possible ties within a network. The density in this network analysis
is calculated from the data collected on the question “Do (Alter xxx) and (Alter yyy)
talk to each other when you are not there?” In the matrix if the answer is yes there is
a one in that cell in the adjacency matrix (Table 5). The more people communicate
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between each other the more dense a network is. For example, if there are five people
in a network there are five times four (N*(N-1) /2 or 10 possible ties reflecting
interaction of each person with every other person. If imperially we find three ties in
this network, then the density is 30% (Borgatti et al. 2009). As the density decreases,
the less the alters of the ego are in contact with each other. This opens structural
holes in the network. More structural holes reduce the social consistency and pressure
to conform (Burt 2004). The mean density, or the percent of possible ties that are
present, for this sample is 84.15 (±6.8).
The bond strength in this dissertation is indexed to create a sliding scale. It is
the sum of the index for type of relationship, the index value for frequency of
interaction (both indexes found in Table 6) plus 1 if they are a relative and plus one if
they live in the same household (Table 7). The type of relationship is not mutually
exclusive. A person mentioned in the name generator as someone the ego would go
to for material support and may also be a person with whom she chooses to spend free
time with. In which case, the type would be two plus three or five (Figure 11). The
mean bond strength over all of the ties is 6.3 (±0.7) with a mode of six, a minimum of
one and a maximum of 17. If each person only filled a single role the maximum
index value would be nine. This indicates that there are outliers in which the same
person fills multiple roles and is in daily contact with the lead farmer (ego).
Table 8: An Excerpt from the Attributes Table. “Type” refers to the type of relationship the Name Generator
requested during the Ego Network Survey. It reflects the sum of the index values given to the people the ego
would go to for a serious personal problem (“Personal”) people the ego talks to outside of your village (“External”)
people the ego shares tasks with (“Tasks”), people the ego would spend free time with (“Free Time”) and, people
who the ego would go to for solving a financial problem (“Material”). The “Strength” of the bond is an index
resulting from summing the “Type” the frequency of interaction (“How Often”), if the person is a “Relative” and if
the person lives in the same household “ In House”.
Type
Adlea
bibi hazrat
wakila
mujib
gul ahmad
zinab
lajuward
sedqa
shirajan

Female
1
1
2
2
5
3
3
3

Relative
1
1
0
0
1
0
1
0

Friend
EGO
1
0
1
1
1
1
1
1

Out of Village In House
0
1
0
0
0
0
0
0

1
1
0
0
0
0
0
0

In Village How often do
Strength
you meet
of Ag
Tiesinfo
0
0
0
1
0
0
1
1

0
0
1
0
1
1
0
0
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3
2
3
4
4
2
4
4

5
3
6
8
10
6
9
9

Personal
0
0
0
0
0
0
0
1

External
0
0
1
1
0
0
0
0

Tasks
1
1
0
0
0
0
0
0

Free time Material
0
0
0
0
1
1
0
0

0
0
0
0
0
0
1
1

0
0
0
0
1
0
0
0
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Dyadic redundancy is related to density and calculates, for each alter, how
many of the other actors in the network are also tied to each other. The larger the
proportion of others in the neighborhood who are tied to each other is, the more
redundant is the ego’s direct tie. For example, if the ego A, has in her network person
B and person C, and B shares information with C directly, then the tie of A to C is
redundant (Figure 11). Didactic redundancy counts for each alter how many times
this happens. The effective size is the number of alters that the ego has minus the
redundant ties. If A has ties to three other actors and there are no redundant ties the
effective size of the network is three. If all three are tied to one another, making A's
ties redundant, the effective size of the network is the size (three) minus two (the
number of alters tied to other alters) or one. Efficiency norms the effective size of the
ego’s network by its actual size (Hanneman and Riddle 2005). So, efficiency is the
proportion of ego’s ties to the neighborhood which are non-redundant. Efficiency
indicates structural holes in the ego-network; higher efficiency means more structural
holes. More structural holes allow for bridging or brokering capital, the ability to
leverage unique information. For this sample mean efficiency is 22.8% (±21.3).
This means that 88% of the time the ego is not needed to facilitate information
sharing.
Figure 13: Redundancy of ties. If the ego A is tied to alters B and C, when the connection to B and C is
the only way for them to share information then redundancy is equal to zero if they can share
information independent of A then redundancy is equal to 1.

For B and C to share information
the connection to A is necessary.

For B and C to share information
the connection to A is redundant.
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The average diameter or the length of the longest path between connected
actors is 2. This indicates that within an ego network, any one person is connected to
any other person through a maximum of one other person, again restricting the ability
of any one in the network to leverage unique information. Brokerage is related to
didactic redundancy and indicates the extent to which the ego is the go-between for
others. This index is calculated as the number of pairs of alters in an ego’s network
who are not are not directly connected, divided by the number of pairs in a network.
The mean brokerage index for this sample of 90 women is 0.18 (±0.21).
In aggregate, similarities and differences among networks are largely
explained by the size and density of the network (Faust 2007). In aggregate, the mean
density for ego-networks among Pashtun women is 75.7%, for Tajik women is 83.0%
and for Hazara women is 92.4% with significant difference between Hazara and both
Pashtun and Tajik women (Hazara /Tajik P=0.084, Hazara/Pashtun P=0.005, MannWhitney U) (Figure 12 and 13). Very dense networks may be more constraining
which has consequences in related to risk of social ostracism when seeking to adopt
innovations.
Figure 14: Ego Network with Density of 95%. This ego network diagram is of Anesa, an Hazara Lead Farmer
(Black Square) with a network size of 38 alters and a density of 95%. Graphed using NetDraw (S. Borgatti 2002)
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Figure 15 Ego network with Density o 32%: This ego network diagram is of Masuma, a Pashtun Lead Farmer
(Black Square) with a network size of 32 alters and a density of 32%. Graphed using NetDraw (S. Borgatti 2002)

Related to density is the efficiency, the mean percentage of non-redundant
relations. For Hazara 13.9%, for Pashtun 29.9% and for Tajik 23.3% of ties are nonredundant, with no significant difference between Pashtun and Tajik or between Tajik
and Hazara, but a significant difference between Hazara and Pashtun villages
(Hazara/Pashtun P=0.05 Mann-Whitney U). Also related is the brokerage index, the
number of pairs not directly connected, here normalized by dividing by the total
number of pairs. The mean brokerage index for Hazara, Pashtun and Tajik villages is
0.08, 0.25 and 0.16 receptively, with a significant difference between Pashtun and
Hazara (Hazara/Pashtun P=0.01 Mann-Whitney U). All of the key network profile
measurements such as network density, brokerage indicate that the network structures
differ significantly between the Hazara ethnolinguistic group and both the Pashtun
and Tajik. Further there are no significant differences in network measurements
between the Pashtun and Tajik groups. Therefore, further analysis of the data (field
notes and adoption observations) will consider the data concerning the women in the
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Hazara communities separately and in comparison, to the data concerning the women
in the Pashtun and Tajik communities which will be treated as a single group.
The lead farmer in each village was chosen based upon her position in her
social network and the assigned treatment for that village: Treatment 1is the nodal
woman farmer. This is the most connected woman farmer, of the sample available to
the researcher, irrespective of her connection to separate clusters of women farmers
and is indicated purely by the size of her ego network (Figure 14). Treatment 2 is the
broker woman farmer. This is the woman farmer, of the sample available to the
researcher, who has the most connections to various clusters inside and outside of the
village and is indicated by a high brokering index; and Treatment 3 is a randomly
selected woman from a group of participating woman-farmers. All of the 18 women
selected are married and most (12 of the 18) are illiterate and between 25 to 45 years
old. For all the women, agriculture information they receive is supplied by relatives
and an average of 80% of alters named by the women are relatives.
The network attributes of the chosen 18 women such as, density, size
brokering and efficiency are, on average, similar to the averages found in the original
population of 90 women participants. All ego-networks show a relatively dense and
closed network. However, the 18 women chosen tend to have slightly more open, less
dense, ego-networks. With an average of 75% of relationships being redundant in the
ego-networks of the 18 selected women compared to an average 83% redundant
relationships among the original 90 participants. This is due to the purposeful
selection of some women with higher brokering indexes which is related to the
density of the network. The mean brokering index of the six women in Treatment 2 is
0.5 (±0.19). However, the mean brokering index of Hazara Lead framers in
Treatment 2 is 0.30 and that for both Tajik and Pashtun is 0.61. Whereas the
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brokerage index of women in Treatment 1 is 0.14 (±0.16) and for Treatment 3 is 0
(+0.01). The network size for women in Treatment 1 is 46 alters (±4 alters) whereas
for women in Treatment 2 is 38 (± 4 alters) and Treatment 3 is 29 alters (± 6 alters).
This indicates that there is a significant difference between treatments. The women in
Treatment 1 do indeed have a larger network than those either Treatment 2 or
Treatment 3 and that the women in Treatment 2 are positioned in more of a brokerage
position within their networks than either those women in Treatment 1 or Treatment 3
(Table 8).

With the assurance that each treatment (set of lead women farmers)

represents differences in network structure and that the other variables, such as agroenvironmental, and socio-economic contexts are similar the research can now
continue into the next phase.
Figure 105 Ego-Network Treatment 1 (Nodal) Lead Farmer. This is the ego network diagram of Liluma (black
square), a lead farmer selected as treatment 1. Her network has 46 alters with a density of 75% and a brokerage
index of 0.07. Image created using NetDraw (S. Borgatti 2002).
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Table 9 Attributes of Selected Lead Farmers

Selected Villages

Lead Farmers

Ethnic Identity Village Name

Hazara

Pashtons

Tajik

Treatment
Kushkak
Alikhel
Darrah ye Afganaha
Qola
Chalwarni
Qal'eh-ye Morad Beg
Qal'eh ye Lalay
Qal'eh-yeSalimkhan
Dehe Baghale Kuh
Deh y'qub
Alghu'i
Khwaja Wojud
Ghaza
Qal'eh-ye Tajmohamm
Deh-e-Solayman
Khake Shadidan
Aghale Shaykhu
Haji-Payk

2
3
1
3
2
1
1
1
2
3
2
3
3
3
1
2
2
1

Names
Size
Zaenab
25
Zohle
31
Shren Jan
41
Bebe
32
Safora
42
Haliya
42
Zanab
48
Pashton Gul
51
Murwarid
46
Qamar
27
Masoma
32
Narghes
37
Marzea
20
Shastia
26
Jamila
48
Fakhriya
43
Sima
37
Liluma
44

Density
nBrokerage
75.00%
0.25
100.00%
0
100.00%
0
100.00%
0
66.09%
0.34
93.33%
0.07
60.11%
0.4
98.21%
0.02
54.78%
0.45
100.00%
0
23.29%
0.77
60.21%
0.04
100.00%
0
100.00%
0
73.36%
0.27
37.49%
0.63
41.14%
0.59
75.36%
0.07
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Ag info
# of
#
Supplied Average Socially Extension
Alters
by
Bond
Influental Worker Civil
=Relatives Relatives Strength Relatives Relatives Status Age

Literate

88.10% 100.00%

7.0

1

M

25-45

N

100.00% 100.00%

7.0

2

1M

25-45

N

85.71%

5.8

2

M

>45

N

100.00% 100.00%

6.6

2

D

25-45

N

25-45

N

68.29%
78.57%

88.89%

5.8

1

1M

73.81%

85.71%

6.0

1

M

<25

N

75.00%

90.00%

7.3

3

M

25-45

N

70.59%

33.33%

5.9

3

M

25-45

Y

73.91% 100.00%

6.4

1

M

25-45

N

100.00% 100.00%

6.6

2

M

>45

N

80.00%

6.3

5

1M

25-45

N

75.68% 100.00%

6.6

1

M

25-45

N

89.29% 100.00%

6.1

2

1M

25-45

Y

76.92%

80.00%

6.3

1

M

<25

Y

54.17% 100.00%

6.0

7

1M

25-45

Y

53.49%

75.00%

5.9

1

1M

25-45

Y

89.36% 100.00%

6.3

2

M

>45

N

93.30%

2.8

3

M

25-45

Y

78.13%

44.44%
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Figure 16 Ego-Network Treatment 2 (Brokerage Position) Lead Farmer. This is the ego network of Fakhriya (
black square), a lead farmer selected as treatment 2. Her network has 43 alters, with a density of 37% and a
brokering index of 0.63. Image created using NetDraw (S. Borgatti 2002).

Analysis of Results
Ego-network data was collected from rural women in 6 Pashtun, 6 Tajik and 6
Hazara villages in the district of Shakar Dara, Afghanistan. This data was collected to
identify any network structure idiosyncrasies and understand if the differences in
structures are correlated with belonging to a particular ethnolinguistic group, and if
broker or nodal focal women can be identified. The women were asked to list people
in each of seven categories, who they would spend free time with, who they would
discuss a personal problem with, who they discuss agriculture with, who they share
tasks with, who they would get material help from, people they talk to outside of the
village, and people they know who hold important positions in the village. On
average, the number of people the women interviewed know and talk to is 35, a
majority (87%) of whom are related to the focal woman with 26% of the woman’s
network living in the same house. Of the number of possible ties between alters in the
woman’s network 84% of them exist. In the sample of 90 women in this study, one
third of the ego networks analyzed had a density of 100% meaning that all alters talk
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to each other without the focal woman being present and this occurred most often in
the Hazara villages. This situation describes a very dense, very small network, with
women self-identifying as Hazara having more dense networks than either Pashtun or
Tajik women. By comparison, typical western egocentric networks average 150 alters
(Faust 2007). While the ego networks of the rural Afghan women may represent a
network that is easily mobilized in time of crisis, consequences may include negative
mental health parameters as social pressures and risk of ostracism limit agency.
Mental health studies indicate that network density is related to self-esteem and those
who cope better with negative life events (becoming a widow or divorcee) have less
dense and larger networks. Other studies indicate that small networks lead to stress
and feelings of loneliness (Horwitz 1999). These mental health consequences are
borne out in suicide statistics of Afghanistan with 5 out of every 100,000 women
between the ages of 15 and 40 committing suicide (Government of the Islamic
Republic of Afghanistan, Ministry of Public Health 2010). Other consequences may
also include limited opportunities to develop social capital (Burt 2007), and restricted
flexibility and range in accessing resources including the resource of unique or novel
information (Agnitsch et al. 2006). Social networks build social capital. Social
capital is explained as the use of relationships to secure benefits (Portes 1998). The
concept of social capital which includes trust and association. Trust refers to
emotional sentiments and association refers to the behaviors that produce familiarity,
such as informal socializing or lending assistance to complete a household task
(Larsen et al. 2004). Important differences exist between bonding social capital and
bridging social capital (Putnam 1993) and brokering capital. Bonding capital refers to
those strong ties which represent emotional support. Bridging social capital occurs
when members of one group connect with members of other groups to seek access or
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support or to gain information (Burt 2007). However, excessive bonding capital as
limiting a person’s options of behavior is discussed by Geertz in his observations of
agriculture (1972) and other behaviors (1973) in Bali where people in a rural
community behaved against their own better judgement because of social pressures.
Similar to other types of capital (human, financial) the available quantity of each type
determines the scope of a person’s actions. The small and dense structure of the
networks of rural women of Afghanistan with very limited bridging capital
demonstrated, indicate that novel information is not easily accessible nor do women
have social space for experimentation (Burt 2004) both of which are needed for
adoption of innovations to occur. First the novel information about a new agricultural
intervention must reach potential adoptees. Then the potential adoptees need to be
able to test this innovation while limiting risk (Abadi Ghadim and Pannell 1999;
Bakshy et al. 2012). While the network structures seem to support the expectation of
a rapid diffusion of innovations they do not seem to support the adoption of
innovations which is supported by the observations of the researcher discussed further
in the conclusion section of this dissertation.
Burt (2004) stresses the importance of actors who occupy strategic positions in
social networks to explain aspects of diffusion processes in social structures: If
contacts between two people are only possible through another person she is in
control of the flow of informational resources. Such brokers play a role in
determining the existing amounts of social capital available to the members of a
network (Burt 2004). Empirical evidence shows that social capital is more a function
of brokerage across structural holes than closure within a network (Täube 2004) and
brokering capital is accrued through increasing the number of brokering ( nonredundant) relationships(Burt 2007). Therefore, measuring the percentage of an ego’s
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ties for which brokerage exists, helps in understanding power, and influence within
her social network (Butts 2009). In dense and closed networks, such as seen among
the social networks of the 90 women in this study, brokerage is minimal, limiting the
ability to give agency to innovations (Agnitsch et al. 2006). The average brokering
index for the women in this study is 0.18 and one third of the women in this study had
a brokering index of zero. This indicates few structural holes and therefore much
social control of behavior and a very high risk of social ostracism if behavior is
considered out of the norm (Geertz 1973).
Hazara women, as a group, have the lowest brokering index (0.08) as well as
the smallest and most dense networks. In general, social relations in Afghanistan do
not cross ethno-linguistic divides and villages tend to be insular. While Shakar Dara
area has clusters of Hazara villages consisting of mainly people who identify
themselves as Hazara, the province of Kabul is considered mainly Pashtun. This
context may influence the ability of the women to expand their trust network beyond
the immediate family in the village. Therefore, this difference needs more research in
other parts of the country, namely the region of Bamiyan which is considered mainly
an Hazara region, before generalizations can be made as to the size and density of
rural women’s social networks. However, in the context of this study this difference
must be considered, and the adoption data of Hazara ethno-linguistic group analyzed
separately from that of the Pashtun and Tajik groups which are taken as one group.
This analysis strategy will limit confounding the results of the subsequent
observations of adoption of agricultural innovations with variables other than that of
social capital of the woman chosen as lead farmer.
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The significant differences in brokering indices among the 90 women
interviewed shows that identification of women who hold more brokering influence
than others can be a basis for selecting women lead farmers. The question for
practitioners of rural development is whether this process of selection is helpful in
improving the adoption of agricultural innovations in rural communities. What
follows is the testing of this idea. In each etho-linguistic group I selected two women
with the biggest networks for treatment 1, two women with the highest brokering
index for treatment 2 and two women were randomly selected for treatment three. The
next question is; does the difference in the brokerage index of the lead farmers
correspond with differences in agricultural innovation adoption rates.

Adoption Results: Field Note Analysis
The qualitative data from each of the 562 Field Notes were transcribed into an
Excel table (Figure 17). The first visit to FFS leader gardens after the training are
considered as “baseline” observations as well as mentoring sessions. By the second
baseline observation all 18 Farmer Field School Leaders had learned to make compost
properly and use it in the kitchen garden. The same is not true of the seedling
production. By the second visit only 85% were producing seedlings properly. For the
others, it took an extra mentoring visit to ensure that this technology was fully
understood and properly implemented. However, by mid-May 2016 all 18 FFS were
demonstrating proper seedling production and use in the garden. The first visit to the
famer gardens (the Lead Farmer alters) is also considered a base line. This visit
confirmed the absence of the technology presented to the Lead Farmers. The first test
observation-period took place in August, three months after the instruction and
baseline farm visits began. Of the farmers visited in the first test period, 65.6%
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showed evidence of attempting to implement composting and 58.8% showed evidence
of attempting to implement seedling technology. Of those farmers who attempted to
adopt composting 88.2% did so correctly, whereas of those attempting to implement
seeding technology 89.2% did so correctly (Table 10).
The FFS leaders chosen because of a relatively higher brokering position in
their ego-networks did have more of the farmers in their network adopting the
innovations and doing so correctly (Table 10). The two interventions diverge, with
respect to the level of complexity. Compost is methodologically less challenging to
make and use whereas, seedling production, with good emergence to seed ratios is
more complex. For successful seedling production, one must consider proper soil
conditions, proper watering and protection, proper seed depth, proper soil and air
temperatures, as well as bio-security measures. Transplanting also involves not only
garden preparation but, time of transplant and skill in transplanting so that the delicate
root system is not damaged in the process and plants are not lost due to transplant
stress.
During test period I, 65% of the 180 farmers followed showed evidence of
attempting to implement composting and 59% showed evidence of attempting to
implement seedling technology. Of those farmers who attempted to adopt composting
94% did so correctly, and of those attempting to implement seeding technology 95.1%
did so correctly. Of the farmers observed in each of the three ethnolinguistic cultural
groups 68.3% of the Pashtun/ Tajik farmers and 60 % of Hazara farmers attempted to
implement composting which tends to be significantly different. On the other hand,
65% of Pashtun / Tajik and 46.6% of Hazara farmers attempted to implement seedling
technology which is significantly different (P = 0.01). When grouped by treatment,
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56.7% of farmers in treatment group 1 (nodal lead farmer) and 61.7% of farmers in
treatment group 3 (randomly selected lead farmer) showed signs of adopting compost
making and use. The adoption rates of treatment group 1 and 3 are not significantly
different (P =.56). However, 78.3% of farmers in treatment group 2 ( the brokering
lead farmer) attempted to implement composting, which is significantly different from
both treatment group 1 or 3 (P = .02, .05). While between 86.7% to 90.4% of farmers
implementing composting did so correctly with no significant difference between
treatments.
Similarly, Of the 180 farmers visited during the second test period (February)
65% showed evidence of attempting to implement composting and 59% showed
evidence of attempting to implement seedling technology. Of the farmers observed in
each of the three ethnolinguistic cultural groups 68.3% of the Pashtun/ Tajik farmers and
61.6% of Hazara farmers attempted to implement composting which tends to be significantly
different. On the other hand, 60.8% of Pashtun / Tajik and 50% of Hazara farmers

attempted to implement seedling technology which is significantly different (P =
0.03). When grouped by treatment, 63.3% of farmers in treatment group 1 (nodal lead
farmer) and 60% of farmers in treatment group 3 showed signs of adopting compost
making and use. The adoption rates of treatment group 1 and 3 are not significantly
different (P =.60). However, 76.6% of farmers in treatment group 2 attempted to
implement composting, which is significantly different from both treatment group 1
or 3 (P = .07, .05). While between 89.4% to 94.4% of farmers implementing
composting did so correctly with no significant difference between treatments.
Similarly, 46.7% of farmers in treatment 1 and 53.3% of farmers in treatment 3
showed evidence of adopting seedling technology with no significant difference (P =
0.60). However, 71.7% of farmers in treatment 3 attempted to adopt seedling
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technology, which is significantly different from the adoption rate of treatment 1 and
3 (P = 0.00, 0.01). Between 87.5% and 100% of farmers adopting seedling
technology did so correctly with no significant difference between treatments.
The Mann-Whitney U test was used to test significant difference. In both
compost use and seedling technology during both test periods there is no significant
difference of adoption rate between treatment group 1 and 3, however, there is a
significant difference between treatment group 2 and both treatment group 3 and 1.
There is no significant difference between any treatment group of the percentage of
famers adopting compost use correctly and in each case over 80% were doing using
the new technology correctly. However, for the correct adoption of seedling
technology treatment group 2 is significantly different from both treatment group 1
and 3 in both test periods (Table 11).
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Table 1: An Excerpt of the Field Note Analysis Matrix.
Name
Safora

Fathers Name
Mohammad Akram

Village
Chalwarni

Role
FFS Leader
FFS Leader

Marzea

Haq Dad

Ghaza

FFS Leader

Liluma

Saleh Mohammad

Haji-Payk

Date of visit Type of visit
16-Mar-16 Baseline
13-Mar-16 Baseline

FFS Leader

21-Mar-16 Baseline

Narghes

Shah Wali

Khwaja Wojud

FFS Leader

22-Mar-16 Baseline

Zanab

Muhammad Qassem Qal'eh ye Lalay

FFS Leader

28-Mar-16 Baseline

Qamar

Lilulma

Qasim

Saleh Mohammad

Deh y'qub

Haji-Payk

FFS Leader

24-Mar-16 Baseline

FFS Leader

Jamila

Haji Rajib Shah

Deh-e-Solayman FFS Leader

Armina

Quamaludin

Dehe Baghale KuhFarmer

10-May-16 Baseline

Evidence of
Crops PlantedAdoption
None
None
coreander,
Compost,
spinach, leek, Seedlings
lettuce,
cauliflower
spinach,
Compost,
cress,
Seedlings
coriander,
grape,
raddish
spinach,
coreiander,
cress, leek

leek, mint,
cress
raddish,
garlic,
corriander,
leek, mint,
pepper,
tomato
eggplant,
okra,
greenbean,
tomato,
beet, carrot,
cucumber,
pepper
tomato, okra

Container
planting,
Seedlings,
Row
planting.
None

Correct
Y, N

N, N

N, N

Protected
Agricutrue,
Seedlings

Afghan Gul

Abdul Momin

Qal'eh-ye Morad Farmer
Beg

Haliya

6-Aug-16 Test Period 1

Alia

Abdul Rahim

Qola

Bebe

7-Aug-16 Test Period 1

Farmer

Rahima
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Moh. Esa

Qal'eh-yeSalimkhan
Farmer

Pashtoon Gul

16-Aug-16 Test Period 1

Confirmed that no fertilizer was added
to grapes.

used too many seeds

Y, N

Make Compost, start earthworm bin
Fully supported by husband and family

rotate Crops

Y, Y,Y
Compost,
Seedlings

Y, N
Compost,
Compost tea,
Row
planting,
Interplanting Y, Y, Y, Y
Compost

Okra plants sevirly
attacked and dawarfed by
aphids, Tomato plants are
showing signs of
ballworm, Many tomatos
were rotting on the
ground or on the plants.
Weeds, vegetables
planted in seed tray but
no germination reported

Pepper wilt

N
eggplant,
okra,
corriander,
corn,
spinach,
raddish

Comments

Compost,
Mulch,
Seedlings

pepper, beet, Compost,
spinach
Seedlings
carrots ,
lettuce,
cucumber,
squash,
marigold
mint, pepper,
cress,
corriander,
tomato

Compost dry and pieces
too big, Soil removed for
use as building material,
grapes have nutrtional
defificencies, vegetables
furrow irrigated.

evidence of pepper wilt,
no emergence of
seedlings

Y, Y
6-Aug-16 Test Period 1

Recommendations
Make Compost
Organic spray for aphids

Make Compost and reduce
number of seeds used

15-May-16 Baseline

Murwarid

Problems
No well in house
Weeds , aphids on fruit
trees, seedlings
overcrowded.

Row
planting,
Compost,
Seedlings

not using weeds for
composting, using raw
manure for fertilizing

Y, N, N

Better water management with
drip irrigation, increase compost
usage, mulch Trichograma cards
should help with aphids, plants
should be staked to avoid
contact with the ground.

Amaranth and pursulin are thriving,
both are used as food and are even sold
at the local bazar. Bettter water
management is needed. Salt
accumulation is apparent on the soil
surface as well as algae in the irrigation
furrows.
She said "I got proper training in
composting, trellsing, weeding and
irrigations system from Murwarid."
Her family helps in gardening. "I saw
that there is no need to have a lot of
seeds to have the lettuce plot in the
garden. We need only a few seeds if
we plant in the proper way.
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Table 11: Results: Adoption Rates of Farmers identified as being in the ego networks of lead farmers. Treatment 1 = Lead Farmer is identified as nodal chosen as having the largest number of
alters in her network. Treatment 2 = Lead Farmer is identified as the person most in a broker position in her ego-network. Treatment 3= Lead Farmer was chosen irrespective of ego-network
size or her position in it. The Mann-Whitney U test was conducted to find significant difference between treatment groups for the two test interventions.

Results Table
Test Period I (August)

Test Period II (February)

Compost Use
Seedling Technology
Adoption Correctly Adoption Correctly
Treatment 1
Treatment 2
Treatment 3
Hazara
Pashtun / Tajik

56.7%
78.3%
61.7%
60.0%
68.3%

88.2%
87.2%
89.2%
90.4%
86.7%

50.0%
73.3%
53.3%
46.6%
65.0%

93.3%
87.5%
93.2%
93.3%
90.8%

Compost Use
Seedling Technology
Adoption Correctly Adoption Correctly
Treatment 1
Treatment 2
Treatment 3
Hazara
Pashtun / Tajik

Mann-Whitney Test
Compost Use
1 vs 2
1 vs 3
2 vs 3
Hazara vs
Pashtun
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Seedling Technology

Adoption Correctly Adoption Correctly
0.02
0.28
0.00
0.00 1 vs 2
0.56
0.57
0.67
0.60 1 vs 3
0.05
0.23
0.41
0.44 2 vs 3
Hazara vs
0.13
0.30
0.01
0.08 Pashtun

63.3%
76.7%
60.0%
61.6%
68.3%

89.4%
94.4%
93.5%
91.8%
92.7%

46.7%
71.7%
53.3%
50.0%
60.8%

100.0%
87.5%
97.7%
96.7%
94.5%

Mann-Whitney Test
Compost Use

Seedling Technology

Adoption Correctly Adoption Correctly
0.07
0.05
0.00
0.00
0.60
1.00
0.60
0.60
0.05
0.10
0.01
0.42
0.17

0.54

0.03

0.60
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Discussion
Two hundred and sixty field observations of women’s kitchen gardens were analyzed
by treatment and by self-identification with a linguistic group. Treatment 2, the lead
farmer chosen because of higher brokering index, had more farmer women in her
network adopting the presented agricultural innovations than the other two Treatments
1, nodal lead farmer and 3, a lead farmer chosen at random. Though not statistically
significant, there was some dis-adoption between Test Period 1, August 2016, and
Test Period 2, February 2017 the following year among the women farmers in the
brokering lead farmer’s network and some increase in adoption for the nodal lead
farmer’s network during that same interval. An increase in the rate of adoption over
time is consistent with the literature particularly the Rogers (2003) model of diffusion
and adoption. Consistent with the literature is the observed adaption-rate
improvement among those women who are within the social network of women who
had higher brokering indices. Indeed, when we look at the adoption rate of the
Pashtun and Tajik women who have a significantly higher brokering index than the
Hazara women, they show higher rates of adoption. Despite the difference in
complexity of the innovation the adoption rate particularly with the women in
Treatment 2, is not different. The strength of an interpersonal connection can affect
how easily knowledge is transferred. Strong ties promote the transfer of complex
knowledge, while weak ties promote the transfer of simple knowledge (Burt, 2002).
The test interventions required simpler knowledge (compost) and more complex
knowledge (seedlings). Therefore, the observation that both, technologies are
transferred equally well is consistent with the literature and expected because most of
the women on whom field observations were conducted are relatives of the lead
woman, implying very strong bonds. What is surprising, and contrary to the literature
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on adoption of innovations, and development in general, is the dis-adoption of both
compost use and seedling production. Although not statistically significant, this disadoption is a trend contrary to expected in the literature but observed anecdotally by
the researcher in prior experience and is worth investigating further. This trend was
reversed in the case of women farmers in the nodal farmer’s (Treatment 1) network,
constant with current literature.

Diffusion Results: Focus Group Methods and Analysis
At the end of the second test period three focus group meetings were held at
the Shakar Dara District Directorate of the Ministry of Agriculture (DDAIL) office.
The Farmer Field School leaders where invited with farmers on whom data had been
collected as well as others in their network who were not part of the Farmer Field
School. The first morning focus group consisted of 18 farmer women who adopted at
least one of the practices presented by her FFS leader, while the second morning
group consisted of 17 women farmers who did not adopt any of the practices
presented and the afternoon group consisted of women farmers in the Lead Farmer’s
network but not in the FFS. The conversation with the second group was difficult.
The women seemed unsure of themselves, they contradicted themselves often and
were generally more demur and retiring. The first group of women were more
outspoken and removed their burqas while the second group keep the burqas on
despite all members in the room being women. The FFS leaders were called in to the
second group to help with the discussion. The women farmers were asked to list the
lessons they received from the FFS leaders, of those lessons they were asked as a
group to prioritize those they thought were most important by voting. In the first
group compost making was ranked as most important with planting in rows second
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soil improvement techniques third and seedling production fourth. For the second
group, water use and irrigation was most important with, row planting and compost
making and seedling production as second, third and fourth importance. When asked,
what prompted them to adopt a practice, the women in the first group reported that
their results were so poor before that they were ready to try something different. In
several cases, the women withstood objections and criticism from relatives and
neighbors as they adopted gardening (some never gardened before) or different
practices than is common. When the farmers of the second group were asked why
they did not adopt the lessons they thought were important, they were not sure. Even
the idea that we would ask the question as to why they did not take some action was
confusing. Perhaps because the question of why one would take an action is expected
and the idea of inaction being a conscious choice did not occur to them. Some
claimed that their kitchen plots tend to be too large and located more in the open than
within the compound, so they felt they could not practice what was demonstrated on
smaller plots. Some were confused as to what and how to compost; some thought that
using manure and ashes directly in their soil is equivalent to composting. Six farmer
women saw the results in their leader’s garden and said they would soon also
compost. Some of the farmers mentioned that they were absent at that training. Then
a total of 10 out of 17 agreed that that was the case with them as well. Most of the
non-adopters cannot give a specific reason as to why they do not compost or produce
seedlings. It was confirmed by both groups that seedlings are a good source of
income and many stories of success in selling seedlings came out during the
discussion with the first group. The first group also discussed at length the results
they have achieved in increased vegetable yields through the addition of compost.
Some women who adopted agreed that they had increased yield but could not estimate
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by how much. Increases were noted in statements such as “This year I did not need to
buy vegetables from the market during Ramadan”, a time when one tends to have
many guests for the evening meal. Or, “This year I bought my medicine with the
seedling money, and I feel better”. (Her husband refused to purchase her medicine.)
So, while they could not measure it the increase in yield, was perceived as significant.
However, there were several women who knew more precisely their results; more
than double according to their claims. “Where I got four sacks of potatoes last year
this year I got seven for sale, not counting those we ate.” “Even my pomegranates are
bigger and sweeter this year because of adding compost.” “The spinach was greener
and better this year.” “I got 18,000 Afghani form selling the spinach this year. Last
year I could not sell any.”
All of the 18 women in the third group (the women in the network but not in
the FFS) did not hear of either new technology yet. When asked where they got their
agricultural information before, many in all three groups reported having difficulties
finding any agricultural information. Many also agreed that they never asked
agricultural questions before but those that did asked husbands and other family
members. The women in the first group added that, even at that time, they felt the
information they received was “useless”. One women from the fist group did come to
DAIL (Ministry of agriculture district office) in the past and asked for pesticides
which are sold by a man there. When asked after participating in the program who
they discussed agricultural information with, only one woman from the adopter group
discussed with her husband, and one with her father. None discussed with other
woman in the village outside of the FFS setting. One woman from the adopter group
shared what she was learning and the results in her garden with women from her
home village by phone but not with the women in this village (she is in the village
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because of marriage). Three women from the adopter group said they discussed the
lessons they received from the FFS leader them with daughters living with them.
Other women in either group did not discuss with other women or men living in the
home. When asked why they did not discuss what they learned with others, the
women replied that they are not teachers. Their FFS leader is a teacher so she should
teach but not they (Table 13).
The FFS leaders joined the discussion with the non-adopting farmer women.
They suggested that the women were poor and did not have tools to garden properly.
However, the farmer women confirmed that they share tools with each other as well
as seeds and seedlings. Other reasons for non-adoption mentioned is that the women
farmers had to care for family members who are sick. Two of the farmer women
mentioned that they had to go to Kabul to help with a sick relative, so they could not
apply what they learned. None of the women in either group felt they could count on
other family members to fill the gaps in the gardening chores effectively. Some
mentioned that there are too many children. The woman claimed that she was busy,
and the garden was not respected (the children trampled the garden). No women, in
either group, suggested cultural reasons for the failure to adopt what was clearly a
beneficial technology.
busy and the garden was not respected (the children trampled the garden). No
women, in either group, suggested cultural reasons for the failure to adopt what was
clearly a beneficial technology.
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Table 2: Final Focus Group Results. The results of the adopter and nonadopter focus group discussions with
farmer comments or stories grouped into similar categories.

Final Focus Group Results
Number of similar comments
Question

Comment

Adopter Total

Nonadopter

Participants=18

Total number

Farmers

of participants
17 Farmer

Where did you get

Never asked

9

11

member

7

6

Extension Worker

2

0

agricultural
information

Husband or other family

Nothing was working
before
Absent at that training

5

Plot too big

4

Family restricted or
Why did you adopt
(or not adopt)?

3 (But all agreed)

criticized

6

Domestic obligations

8

(illness or children)
success in selling

10 stories

seedlings
increased vegetable
yields
Who do you discuss Husband or male
agriculture lessons

relative

with

Women Family

15 stories

2

1 (by phone) 3

Members
Why they did not

6

Not teachers

discuss what they

8

learned
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Figure 18 Focus Group Meeting with farmers who showed evidence of adopting the innovations presented by
their Farmer Field School leaders. One farmer women tells her story of increased yields. Shakar Dara, February
26, 2017.

Figure 19 Focus Group Meeting with farmers who did not show evidence of adopting the innovations presented by
their Farmer Field School leaders. One farmer discusses her story of alternative uses for compost material.
Shakar Dara February 26 2017.

Discussion
At the end of one year, two test periods, three focus groups were held with
women farmers. The first group consisted of adopter-women-farmers, the second
group consisted of FFS members who did not adopt the presented agricultural
innovations as well as the FFS leaders. The third group consisted of a representative
sample of farmers in each lead farmers network but who were not included in the FFS
setting. The women farmers who adopted the presented innovations all agreed that it
significantly improved their income and that the changes were not difficult. Most of
the farmers who did not adopt the presented technologies, did not have a particular
reason for not adopting a given innovation that they could articulate. However, those
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with explanations expressed incomplete transfer of the information and methods
related to the technology. It is interesting to note that the general comportment of the
two groups (adopters and non-adopters) was different, with the adopter group seeming
more outgoing and less restricted by social norms. Whether this is due to success in
farming and thus more self-confidence or whether the non-adopters started as more
introverted remains to be studied. But while all women are socially restricted and the
risk of ostracism is great, social capital of the lead farmer may help to overcome some
of these social inhibitions.
It is also interesting to note that, in general, the diffusion of these innovations
did not extend along the network links, beyond the FFS. The farmers in this study,
who successfully adopted the presented practices, do not report spontaneously
teaching or spreading what they learned or even being asked about their success by
others in their networks. This is confirmed by the women in the leader’s networks,
but outside of the FFS who neither heard of compost or how to make it, nor how to
produce seedlings successfully. Much of the literature on adoption of innovation
follows the contagion model in which adoption of innovation follows upon the
diffusion of ideas through farmer communication channels. Pineapple farmers in
Ghana change fertilizer use based upon the results a neighbor experienced (Conley
2010). Bandiera and Rasul (2006) found that the probability of adoption is higher
amongst farmers who reported discussing agriculture with others. How then can we
expect diffusion and adoption to take place if there is no communication or when
communication?
According to the ego network interview, the women received all of their
agricultural information from close relatives living in the same house. When this was
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discussed in final the focus group meeting, the women in all three groups (adopters
and non-adopters, and non-FFS farmers) admitted that they did not really ask for
much agricultural information. In some cases, the women knew the information was
not correct and so stopped asking, in other cases they never asked, they stopped being
curious. Also, the FFS leaders report that they did not spontaneously communicate
about the innovations they were adopting or teaching to anyone outside of the 10
women that attended her Farmer Field School. Yet the FFS leaders reported that there
is a recognition in their families and villages that they know what they are doing.
There are increased yields, and increased income reported to support the ideas the
women have learned. In few cases, the FFS leaders are now asked for advice, and
referred to in the village as “teacher”. Afghan society has a clearly defined stratified
structure. Pashtuns perceived as the dominant (the political and religious class)
ethno-linguistic group and Hazaras as the laboring class (Riphenburg 2005). The
village level society is based upon nomadic structures and include the clustering of 50
to 100 families around an important elder based on patrilineage. From that same
lineage, a religious leader of the village emerges (Kantor and Pain 2011). The social
structure of the household is as an autonomous unit whose head controls all resources
including the behavior of the women in his household (Lindisfarne and Tapper 1991).
The structure of the government institutions follows similar rules. Lower level staff
have no authority to make decisions that affect their job such as repairing a water
pump at the provincial government research farm. To get this pump repaired a farm
manager must write a suggestion letter to the Ministers office who then needs to write
a suggestion letter to the ministry of Finance. Funds and authorizations then flow
along this same route back to the farm manager who will engage the “pump man”
who has the key to the pump to fix it (Personal experience). The rules of engagement
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with the community as an outsider included getting recognition from the Ministry of
Agriculture, Irrigation and Livestock, then being approved by the elders of the
community who gave, (or withheld) permission for the women of the village to
participate. Then the husband or other male members of the family must also give
permission. Thus, while more study is needed, it seems that, in the context of rural
Afghanistan, communication involving the spread of new technology needs to be
authorized and formalized in some form for it to occur. This revelation is contrary to
the literature which assumes contagion naturally occurring, as if to follow
epidemiological models, contributing to both the diffusion and ultimate adoption of
useful innovations (Roggers and Van den Ban 1963; Granovetter 1978; Conley and
Urdy 2010).
Neo-classical growth theory influences the theories of diffusion and adoption
in that contagion models assume that obvious, mostly economic benefits of a new idea
will be understood by potential adopters, so diffusion will proceed rapidly and
without effort (Barrett 2010). Social learning models, require more social interaction
than contagion models. In social learning models, a person adopts only when the
perceived advantage of the innovation is revealed by the actions and experience of
prior adopters. In addition, the number of prior adopters must exceed some threshold
determined by this potential adopter (Rogers 2003). However, these models predict
the exponential adoption of valuable innovations which fit the criteria of trial-ability,
cultural fit, and divisibility. It would seem that, in the context of rural Afghanistan, if
a woman is given the title of leader or teacher by some authority then this is respected
and there are social expectations as well as personal, internal expectations, and
perhaps even an increase in social capital, with this appointment. What model of
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diffusion accounts for the apparent limitations of communication as evidenced among
rural women of Afghanistan.
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Chapter V: ANALYSIS AND CONCLUSIONS
Most of the world’s poor live in rural areas and, in low income economies
most of the population lives in rural, agrarian communities (The World Bank 2016).
In low-income economies, GDP growth from agriculture is more effective in reducing
poverty than GDP growth originating from other sectors (Norton 2004). Investments
in agricultural research and extension have significant positive effects on agricultural
productivity and poverty alleviation (Mogues et al. 2012). It follows then, that to
reduce poverty and hunger in developing countries, there needs to be investment in
agricultural and rural development (Mogues et al. 2012). Rural development in such
economies is accomplished most effectively by increasing the productivity of small
and medium sized farms (Feder 1985). Thus, effective investment to support smallholder farming is key to sustainable poverty reduction and improved food security
(Norton 2004). This is particularly true in the case of protracted crises where the risks
of food supply disruption are very high. Protracted crises are characterized by a
combination of recurring conflicts, natural catastrophes, economic shocks, sociopolitical crisis, fragile governance and weak institutional capacity (Alinovi et al.
2008). Such is the case of Afghanistan, where conflict constitutes the context of
social interactions for more than 190 years (Military History Monthly 2010) and
where snow or violence often isolates villages.
This study is concerned with framing rural development programs targeting
women in Afghanistan in order to maximize impact. How should recipients of
training programs be selected to improve the diffusion and adoption of presented
agricultural innovations particularly when extension resources are limited?
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Since diffusion of innovations takes place in the social system, it may be
influenced by the structure of the social system. However, adoption carries with it a
social, as well as economic, risk. Consequently, while accounting for the socioeconomic influences in farmer decisions this dissertation also gives weight to the
social-cultural realities which intensify the risk associated with the adoption of
innovations. This study aims to understand why farmers decide to adopt an
agricultural innovation, so that rural development strategies can be refined to increase
the probability of improved adoption rates. Given what is understood from the
literature of social capital and the relationship of diffusion of innovations and personal
networks, would identifying a farmer with more broker capital within her social
network structure, as a focus for extension resources improve diffusion and adoption
of agricultural innovation in the community? This dissertation expands on conceptual
and methodological work in the study of innovation adoption among farmers by
providing empirical evidence from the analysis of social interaction among the rural
Afghan women in impoverished areas.
Specifically, this study addresses the research question, “All things being
equal, does ethnicity, choice of lead farmer based upon her network structure, or the
complexity of the innovation affect diffusion, adoption and longevity-of-adoption of
agricultural innovations in rural Afghanistan?” The study chartreuses the egonetworks of rural Afghan women across three ethno-linguistic-groups in 18 villages
and applies a selection criterion for Farmer Field School leaders based on the balance
of brokering and bonding capital exhibited in those personal networks. A lead woman
from each village was chosen based upon her network size (Treatment 1), high
brokerage index (Treatment 2) or randomly (Treatment 3). Then, after a period of
training and mentoring the Lead Woman-Farmers in their kitchen gardens to assure
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complete transfer of technology, the adoption rate of the presented innovations by
FFS participants and beyond was observed. To this researcher’s knowledge, the
social network of rural women in Afghanistan has neither been characterized, nor has
identifying and harnessing social capital been tested as a method of improving
adoption rates of agricultural innovations and rural development.
Literature influenced by neoclassical growth theory most often suggest
exogenous factors such as capital or farm size as the factors influencing adoption of
agricultural innovations and hindrances to rural development (Barrett 2010). It also
assumes that because people live in a social environment that the diffusion of
beneficial innovations will happen through contagion with little effort (Rogers 2003).
However, empirical evidence shows that to the contrary, very beneficial agricultural
innovations often are not adopted by those who could use them most after much effort
(Barrett 2010; Bentley and Andrews 1991; Afghan Agriuclutral Extension Project
2016). The literature of diffusion and adoption though contagion or social learning
led by Rogers (1973), Granovetter (1978) and Burt (1987) assumes homogeneity of
access to social resources throughout the society. However, not all members of
society benefit from social capital in similar ways just as not all members have equal
access to financial, physical, cultural or human capital opportunities (Briggs 2004;
Fafchamps and Quisumbing 2003). Women, for example, are often excluded from
access to opportunities for building social capital such as participation in associations
or clubs (Katungi et al. 2003). This is particularly true for the gender segregated
society that is prevalent in Afghanistan (Dupree 2002). Therefore, this study focused
exclusively on the rural women in Afghanistan of similar age and background not
only because women participate in agricultural production in important ways but also
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because the analysis of social structure and its effect on adoption must be considered
separately from that of men and within a more homogeneous population.
Beyond the problem of the assumption of homogeneity within the population,
the contagion models fail to explain differences in individual adoption choices given
homogeneity of other exogenous factors, such as farm size or policies (Feder and
Umali 1993), in a population (Marraa et al. 2003). Instead knowledge-network
literature indicates that diffusion and adoption of an innovation depend upon a) the
characteristics of the innovation b) the characteristics of the person bringing the
innovation and c) the environmental context (Wejnert 2002). By choosing similar
contexts in which to study the adoption of agricultural innovations, and allowing the
farmers to choose interventions they thought most relevant to their contexts, this study
isolated the effect of the characteristics of the person brining the innovation to her
fellow farmers on the adoption of these innovations. Characteristics of the person
brining the innovation refers to their social identity including the structure of her
network (Maertens and Barrett 2013; Conley and Urdy 2010), such as size and density
(Faust 2007) as well as her position in that social network and her level of knowledge
about the innovation (Wejnert 2002). The level of knowledge about the two
innovations presented to the women in this study started equally low but was brought
to an higher level of skill in application and general understand such that the women
could successfully demonstrate and troubleshoot the application of both innovations
and that all could do so equally well. This was done through the mentoring sessions
as the researcher visited the gardens of the selected FFS leaders who would bring the
innovations to others in her network. The effect of the remaining characteristics of
network structure, and position in that network is the focus of this study.
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Some of the knowledge-network literature on effects on the adoption of
innovations indicate that adoption tends to increase with the strength of the ties in the
network and network density. Tie strength and network density tend to be mutually
reinforcing and strongly correlated and promote social cohesion and greater
knowledge flows (Wejnert 2002); Bakshy et al. 2012; Alderman et al. 2003). The
rational is that the exposure to an innovation through a network of peers has a
cumulatively increasing influence on adoption as pressure toward conformity builds
and risks perceived by potential adopters decrease. This study finds that the rural
women of Afghanistan (both the FFS leaders and her farmers) have very dense
networks dominated by very strong ties. The overall adoption rate of presented
agricultural innovations by rural Afghan women hovers around 60%, a similar rate
found in the literature ranging from pineapple growers in Ghana to maze growers in
Honduras (Bandiera and Rasul 2006; Bentley and Andrews 1991; Carlisle 2016). The
Bakshy et al. (2012) study among others imply that the low adoption rate of
agricultural innovations observed among women in rural Afghanistan is, because of
the closed nature of their networks, unexpected. However, this literature on social
structure and adoption of agricultural innovations center on the modern societies such
as the United States (Skinner and Steiger 2007) and the Netherlands (Granovetter
1978) which find that farmers well connected to their peers (and associations) are the
early adopters. In traditional societies, such as Afghanistan, well connected farmers
are more constrained by the locally accepted norms and behave more conservatively
(Rogers 2003; Cavatassi et al. 2011), a theory with which the results of this study is
consistent. Rural Afghan women have very dense personal networks, formed by very
strong bonds, with few structural holes and opportunities for building broker capital
and no opportunity for linking capital, which would bring novel information to the
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community. Burt (2007) and (Agnitsch et al. 2006) point out that social capital is
more a function of brokerage across structural holes within a network, than closure of
that network through relationships of trust and reciprocity (strong ties) between
individuals (Woolcock and Narayan 2000). Further, innovations are more likely to
be adopted by those in the network when the primary adopter occupies a more central
( broker) position (Reagans and McEvily 2003). By selecting the FFS leaders with
respect to her position in her social network, this study isolates the effects of
brokering and bonding capital within a network on the adoption process. The results
are consistent with this set of knowledge-network literature in that famers associated
with a primary adopter (FFS leader) with a higher ego-network brokering index, had a
higher adoption and lower dis-adoption rate of the both interventions within the ninemonth time frame.
It is interesting to note that there is no difference in adoption rate between the
two innovations presented within the ethno-linguistic cultural groups or within
treatments. The complete and accurate transfer of complex technology requires
frequent repeated interactions. Strong bonds help to ensure that complex technologies
are completely transferred (Burt 2002). This study finds no difference in the
adoption rate between the innovation requiring more (seedlings) or less (compost)
complex understanding In addition, once an innovation is adopted between 80% and
100% of the adoptees applied it correctly with no difference between treatments or
complexity of the technology of the innovation. At the same time the strength of the
bonds, which are indexed in this thesis summing an index for frequency of
interaction, the scope of the discussions that take place between the FFS leader and
her alters, as well being a relative in the house neither differ across cultural groups nor
across treatments. This correlation is consistent with the literature.
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Identity in Afghanistan is in terms of a complex of affiliations and network of
families (Qaum). Every individual belongs to a qaum which provides protection
cooperation, and support. A qaum is not a geographic delineation as is the Manatqa.
Rather a qaum defines an Afghan’s identity in his social world. It refers to descent
groups, from family kin to ethno-linguistic cultural group (Tapper 2008). Rural
villages are endogenous and are composed of people who generally belong to the
same clan but minimally the same ethno-linguistic cultural group (Kantor and Pain
2011). The cultural groups have different norms with respect to trust, social relations,
and the freedoms given to women (Dupree 2002). Thus, in an effort to ensure that
effects seen were not due to these cultural differences, the data from each of the major
ethno-linguistic group analyzed separately at first. However, the network structure
measurements of size, density tie strength and the social questions of women’s agency
and where they got their agricultural information as similar for Tajik and Pashtun the
adoption rate data was pooled for these two groups and analyzed in comparison to the
Hazaras. The differences between these two cultural groups fall in line with the
differences in brokering indexes. The Pashtun and Tajik women as a group had higer
brokering indexes and the brokering indexes of the Pashun and Tajik women in
Treatment 2 were higher which correlates with the higher adoption rate.
Another component in the adoption process is the personal characteristics of
the potential adopter. As mentioned, the ego networks of the farmers tell a story of
women with limited opportunities for social capital accumulation but they also tell a
story of limited opportunities for human capital accumulation. Education for women
in Afghanistan is generally limited to the sixth grade (Crawford 2015). Thereafter
engagement with the wider world is limited.as is their autonomy (Lindisfarne and
Tapper 1991), possibly limiting their absorptive capacity to learn and apply the
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presented agricultural innovations. Note that the researcher, worked directly with the
FFS leaders and it took at least two individual mentoring sessions after the women
had worked on the demonstrations at several training sessions for the women to be
able to make compost. The lack of knowledge of others in their network can also dismotivate the farmer women (Tang et al. 2010). In fact, as reported by the women in
the focus group meeting, they stopped asking questions. They indicated that the
density of their network (they asked husbands and other family members for
agricultural information) and the lack of novel information (the information was
useless) dampened their curiosity. Research has consistently found a positive effect
of structural holes on individual knowledge creation (Burt 2004). With few structural
holes in the network structures of the rural Afghan women under study, it is not
surprising then that knowledge creation and utilization is hampered. These personal
characteristics hindering adoption, as stated by the non-adopter farmer women, fall
under “problems-of-willingness”. Problems-of-willingness refer to those values, and
social-cultural influences that are hard to change (Gallopın 2006) and they are
manifested in habit behaviors, poor planing, and mental lazyness. Problem-ofwillingness behaviors are aapparent from observations of the researcher in the field.
Observed were habit problems such as not keeping the compost irrigated when
irrigating the vegetables yet fully understanding that compost needs to be wet, poor
planning such as, preparing the land for a garden, then using that soil for making
bricks, and having no particular reason (a natural default) for non-adoption. Perhaps
the seeming disengagement and lack of willingness also stems from low levels of
social capital.
Social capital embodies the ability of groups to solve collective problems,
connects people, their lives and their surroundings and provides the individual with
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social balance (Raghuprasad et al. 2001). Social capital is also described as the
resources available to a person through their social networks (Putnam 2000) and as
the structure of relations between actors that encourages productive activities
(Coleman (1988) and is therefore considered important for sustainable livelihoods
(Pretty and Ward 2001). Perhaps then, the reason for the success of the Lead FarmerWoman with more brokering social-capital is that they are more able to motivate and
help the farmers in her FFS overcome issues related to problems-of-willingness and
promote productive activities as well as lead the group more cohesively. So, while
women in Afghanistan have less access to decision-making over agricultural inputs,
outputs, and product markets, the variation among women to diffuse innovations as
well as to adopt them seems to lay not in agency but in the level of social capital they
possess.
Rural Afghan women’s-networks do not seem to contain contacts with anyone
outside the network, which understandably hinders the flow of novel information into
the network. However, once novel information has been introduced, the information
flow even within the network is not efficient or effective as would be expected by a
review of the literature. The network structure of the rural Afghan women in this
study exhibits very short distances between nodes, (most nodes are linked directly to
each other) tied by very strong bonds. This would imply, according to the literature,
rapid and complete information flow within the network (Rogers 2003). True, the
rural Afghan women’s networks do not cross ethnolinguistic or gender divides but
agricultural information does not seem to flow evenly, rapidly or completely within
the women’s networks. Strong ties notwithstanding, the spontaneous communication
that is assumed in many diffusion and adoption models does not occur among the
network contacts of the Afghan rural women in this study. The communication of
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agricultural information only flowed between those women who participated in a
formalized network of the Farmer Field School. Even within the same household,
individuals did not obtain information from the woman farmer attending the classes of
the lead woman. Only once women were authorized as teachers by some authority
(the researcher, an by extension the Ministry of Agriculture, Irrigation and Livestock)
and the list of FFS students recognized and registered by that authority did the transfer
of knowledge occur. Absent the appointment of a title of “teacher or leader” and the
appointment of a farmer as a “student” there is no desire, motivation, social or
personal authority, or perhaps the social capital to teach others and others to look to
her for advice. It must be noted that this effect was seen as a result of the researcher’s
presence and apparent affiliation with MAIL.
The classical diffusion model (Rogers 2003) emphasizes the importance of
communication and demographic variables in the process of innovation adoption.
This model led to trickle-down transfer of technology framework for agricultural
development activity, focusing on persuading more progressive farmers (early
adopters) and expecting others in the community to follow suit as they discuss the
results of the innovation. Certainly, this model, supported in much of the literature is
not an appropriate framework to promote adoption of innovations among women in
rural Afghanistan. While this study should be viewed as a case study in the context of
rural Afghanistan it seems to support the developing theories of the effect of network
on the creation of knowledge. The results of this study indicate that the social
structure and cultural values in Afghanistan do not promote the passive diffusion of
agricultural innovations among women farmers. Contrary to much of the literature,
dense networks in this case do not help with diffusion and adoption and may
contribute to difficulties in achieving high rates of adoption of agricultural innovation
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among rural Afghan women. A plethora of case studies have been done in myriad
locations to find reasons for low adoption of different farming practices but few
common denominators are found (Knowler and Bradshaw 2007). This puts an
emphasis on finding factors of importance in the local context, including those
cultural and personal characteristics of the potential adopters. The results of this
study support a model of rural development in which broker women in the community
are identified, educated in agriculture and trained to implement agricultural
innovations that are within their budgetary reach. These same women should then be
supported to provide a formal atmosphere in which they transfer that technology to
other farmers. This extra bit of social capital seems to help farmers overcome social
risks and improve adoption rates.
Meeting the food-security challenges facing the poor in lesser developed
countries will require focusing on agricultural and rural development. Agricultural
development policy can facilitate smallholder farmers to transition from subsistence
to commercial production. These policies include an emphasis on increasing the
production of tradable products, as well as the productivity of the small-holder
requiring appropriate macro-economic policies, and the adoption of a technology
suited to current farm conditions, as well as communications and marketing
infrastructure (Food and Agriculture Organization of the United Nations 2001). Local
technological research capacity is important; however, policies and institutions need
imaginative ways to allow farmers to access resources and information. It is clear
that, agricultural development policies in Afghanistan need to take into account how
farmers interact, and diffuse agricultural innovations. Although this study does not
claim causality, the results point to a need to modify how agricultural innovations are
presented, and how to modify the framework of the extension service to provide an
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enabling environment for the diffusion of innovations. An important dimension for
rural development would be to improve the formation of social capital among rural
women which helps groups to cooperate in taking advantages of emerging
opportunities. This would need to be followed up in a subsequent study. Future
research should include identifying causal mechanisms of those observed correlations
and how to effectively circumvent the factors that fall under “willingness” through
knowledge-sharing relationships. This may help to develop rural development
models in areas of tribal and sectarian conflict and reduce the resistance to adoption of
appropriate agricultural innovations.
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ANNEX
Village Context Data Collection Sheet
Place: Village Name (as defined by village):
_________________________________
District: ___________________________________________
Province: ____________________________________________
Geocode ._AF______________
Interviewers:
Main Observer or facilitator ______________________________
Note Takers: ____________________________________
___________________________________________
Date of interview or observation _____________________________________
Informant Information:
Informant Group ___________________________________________
Informant Name

Position
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Observations
Data
Altitude of village (meters above sea level)
Landscape position (irrigated plain/ rain fed plain/main valley floor/
main valley edge / side valley floor/ side valley edge/ hillside or hilltop)
Distance to district center in terms of travel time by car transport
Describe common agricultural practices. What is the irrigation system,
trellising etc.

Values

Elders or Shura Focus Group Data
Group: Men _________ Women ___________
Main Questions

Follow up questions

How long does it take to get to the
district center?

Car
Horse
Other
Does the road normally close because If yes for how long, when and
of weather during the year?
why?
How many Mosques are in the
Can women go?
village?
Is there one for women?
How many? Which one

How many schools are in the village?
How many households are in the
village?
When was the village settled?
How was the village founded?

Did it start as mining or
agriculture or is known for
trading?
What does it mine
or trade
Are there refugees that settled
here?
Where are they from?
Why did they come here?
Who are they ethnically?

What is the village most known
for?
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What is the ethnic identity of the
majority of the people in the village?

Are there groups of with a
different ethnic identity? What
are they?
Are the nearby villages the
same or different ethnicity?
What are they?

How big is this village (Jeribs)?
How much of it is agricultural land?

How many jeribs has irrigation?

Some people farm the land they own
some people rent the land and farm
it? Does that happen here commonly

Is food available in this village all
year?

What is the source of money for
families in this village?

What is the name of mantiqua to
which village belongs?
Is there more villages that belong to
this mantiqua?
What is the role of mantiqua in the
village (

How many jeribs does an
average family farm?
How many farming families are
in this village?
What is the irrigation source? –
spring /qarez / seasonal stream
or river / permanent stream or
river canal/ irrigation canal
Is this water supply reliable?
Does the village share an
irrigation source with other
villages?
How many farmers farm their
own land?
How many farmers rent the land
from someone else and farm it?
How many people are
employed working on some
ones farm?
Are there some months in the
winter perhaps that there is no
fresh food in the market?
How many months?
Is there food but it is not fresh
or not what people want to eat?
How many months?
Would you say that most
families earn money from XX ?
( prioritize by size first second
and third)

How many villages belong to
this mantiqua?
Does the mantiqua resolve
disputes? What kind of
disputes?
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Does someone in the village have a
connection to officials at the district
level?
Does someone in the village have a
connection to an official at the
provincial level
Are there connections in the village
at national level
Does the mantequa to which the
village belongs have one
representative or more in the
Provincial Council
Does the mantequa to which the
village belongs have a representative
in the
National Parliament
Are there other powerful actors in the
mantequa e.g. commanders who are
influential
What official leaders or groups are in
the village?

Does the mantiqua manage the
village water or other
resources?
Is the mantiqua involved in the
elections of the shura or some
other important people?
(Yes or No)
If yes what is the connection
and who has it?
(Yes or No) If yes what is the
connection and who has it?
(Yes or No) If yes what is the
connection and who has it?
(Yes/No)

(Yes/No)

(yes/no) If yes who are they and
what role do they play?
Malek, Wakil, Shura?
Do women have positions in
any of the customary
organizations?
Which ones? What is the
position?

Does the CDC still exist?
How often does the CDC meet?
What are the recent accomplishments
of CDC?
Are women involved in the CDC
How many influential people are
involved in the CDC?
Do Mosques, raise money to
distribute to needy people?
What happens in this village if a
household faces major difficulties
through illness, economic hardship or
food insecurity?

In the last 10 years has there been a
major natural disaster?

Who are they and what is the
position?

Is it left to the household to find
help?
Do individual people help ?
Is the village organized in some
way to assist the family? If so
how?
How many households were
affected?
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??

What are women’s primary roles in
agricultural production
Where do women get agricultural
information?

Can women act on the information
they receive?

What actions did the village
take to help the affected
households?
Who organized it?

Family, husbands, radio,
television, extension worker,
other farmers (men) other
farmers (women)
Do they have freedom to
experiment in the kitchen
garden, or with a different
method of processing?
What if it was a small business
idea?
Can they get support from the
family to do so? Do they have
access to funds to implement a
new idea?
Can women encourage family
(husbands or brothers) to try a
new method? Or business idea?
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Summary of Village Context Data
Main Questions Follow up questions
Aghale Shaykhu Gozar

Deh-e Solayman Dolana

Haji-payk

Khwaja Wojud

Qala-i-Dast

Syahsang

Qal'eh-ye Tajmohammad
Ghaza (2)

Geocode
Altitude: Meters

AF010700614

AF010700629

AF010700625

AF010700590

AF010700659

AF010700612

Landscape Position
Ag Practices

How long does it
take to get to the
district center?
Does the road
normally close
because of weather
during the year?

AF010700610
1997.6

(irrigated plain/
rain fed plain/main
valley floor/ main
valley edge / side
valley floor/ side
Irrigation
Trllis or pruning
Organic
Fertilization

Rainfed valley with
slight hills and
plenty of trees.

If yes for how long,
when and why?
Can women go?

Irrigated Plain
Farrow
no

no

yes blocked for 30
minutes because of
snow
no
none
2 mousque but not
for women

Is food available in
this village all year?

What is the source
of money for
families in this
village?

Institutions of the
village
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How many farmers
farm their own land?
How many farmers
rent the land from
someone else and
farm it?
How many people
are employed
working on some
ones farm?
How many months
is there food but it
is not fresh or not
what people want
to eat?
Would you say that
most families earn
money from XX ? (
prioritize size first
second and third)
What is the name
of mantiqua to
which this village
belongs?
How many villages
belong to this
mantiqua?
Does the mantiqua
resolve disputes?
What kind of
disputes?
Does the mantiqua
manage the village
water or other
resources?
Is the mantiqua
involved in the
elections of the
shura or some other
important people?

2009.2

3 mosques for men

1886.2

1845.4

Irrigated hilside
Canals
no

rainfed plain
no

Irrigated Plain
Farrow, flood
no

Irrigated Plain
Farrow, flood
no

no

no

no

no

20

20

yes it closed 1-2
hours becauses of
snow
no
none

2 mosques for men
3

1

1000

160

250

100

20

2 mosques for men
2

2 mosques for men
1

AF010700641
2334

Darrah ye Afganha
Qal'eh-ye Tawus-malang
Alikhel
AF010700576
2004.5 2357.6

Qola

Kushkak

Qal'eh ye Lalay

Deh ya'qub

Qal'eh-ye Salimkhan
Qal'eh-ye Morad Beg
Khake Shahidan

AF010700584
2846.2

AF010700606
2367.1

AF010700605
2186.4

AF010700585
2633.6

AF010700615

AF010700618

AF010700730

Irrigated Vally
Canals
no

rainfed hillside
Canals
no

irrigated vally
Canals
no

Irrigated Vally
Canals
no

Rainfed Valley

Rainfed Hillside

Rainfed Hillside

Rainfed Hillside

Rainfed Hilside

Rainfed Valley

Rainfed Hillside

rainfed plain

no

no

no

no

no

no

Irrigated Valley
Canals
no

Rainfed Ridge

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

25

25

25

yes it closed one
yes it closed 1 hours yes it closed 2 hours week because of
because of snow
because of snow
snow
no
no
no
none
none
none

1 mosques for men

3 mosques for men

1 mosques for men

30

yes it closed 1-2
days because of
snow
no
none

1 mosques for men

15

yes it closed 1-2
hours because of
snow
no
none

2 mosques for men

30

yes it closed 2-3
hours because of
snow
no
none

2 mosques for men

35

yes it closed 2-3
days because of
snow
no
none

2 mosques for men

30

yes it closed 1-2
days because of
snow
no
none

2 mosques for men

1 mosques for men

2

2

1

1

1

1

2

1

1

2

1500

200

250

500

100

900

500

200

350

130

Don’t Know

150

Don’t Know

250

Don’t Know

Don’t Know

Don’t Know

210
800 years ago there
was a person in the
Nama of Yones
Don’t Know

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Zabel provence
Security

nighbor villages
increasing

nighbor villages
the favorable

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
Land

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

Laghman provenc
Security

Tajik
Grapes, Apple,
Peach,

Tajik
Apple, Peach,
Mulberry

Pashtons

Tajik
Apple, Peach and
Wheat

Pashtons
Grapes, Apple,
Peach, Tomato

Pashtons
Grapes, Wheat,
Vegetable

Tajik
Apple, Peach,
Mulberry

Tajik

Apple, Peach

Pashtons
Grapes, Apple,
Peach,

Apple, Peach

Pashtons
Peach, Apple,
Grains, Potato

Pashtons
Apple, Peach,
Livestock Products

Tajiks

Tajiks

Tajiks

Pashtons

Tajiks

Pashtons

Pashtons

Tajiks

Tajiks

Pashtons

Pashtons

Pashtons

Tajiks

Tajiks and Pashtons

150

Pashtons

70

150

Pashtons and Hazara Tajiks and Pashtons

300

120

130

35

yes it closed 3-4
days because of
snow
no
none

3 mosques for men

1

Don’t Know

35

yes it closed 2-3
days because of
snow
no
none

1000

Pashtons

AF010700628
2286.3 1846.3

no

1

187

2061.1

Rainfed Vally

800

250

2297.5

no

Don’t Know

Tajiks and Pashtons

AF010700620
2231.4

Don’t Know

Tajiks and Pashtons

370

Qal'eh-ye Yonus Dehe Baghale KuhChalwarni
AF010700616

no

25

2 mosques for men

Badrahi
AF010700642
1904.1 2291.4

since Amir
Abdulrahman Khan

Tajiks and Pashtons

250

AF010700624
2183.5

Rainfed Vally

yes it closed 1-2
yes it closed5/6 days hours because of
because of snow
snow
no
no
none
none

1 mosques for men

Alghu'i

AF010700588
2067.4

Don’t Know

Tajiks and Pashtons

180

no
30 25-30

yes it closed 1-2
days because of
snow
no
none

1200 4 KMX5 KM

1836.5

Irrigated Plain
Farrow, flood
no

20

yes it closed 2
hours because of
snow
no
none

yes it close 1- hours
because of snow
no
none

6 mosques for men

2

Tajik and Hazara

1848.6

no

800

Tajiks

1930.5

Irrigated hildside
Canals
no

yes it closed 2-3
hours because of
snow
no
none

since Amir
since anceient times Abdulrahman Khan
Did it start as
mining or
increasing
agriculture or
population
Agriculture
is known for trading?

Are there groups of
with a different
What is the ethnic
ethnic identity?
identity of the
What are they?
majority of the
Are the nearby
people in the village? villages the same or
different ethnicity?
What are they?
How many jeribs
does an average
family farm?
How many farming
How much of it is
families are in this
agricultural land?
village?
What is the
irrigation source? –
spring /qarez /
seasonal stream
orriver / permanent
stream or river
canal/ irrigation
canal
Is this water supply
irrigation?
reliable?
Does the village
share an irrigation
source with other
villages?

AF010700602

15

yes it closed 2-3
hours because of
snow
no
none

How was the village
founded?
What does it mine or trade
Where are they from?nighbor villages
Why did they come Good climate
Are there refugees
Who are they
that settled here?
ethnically?
Tajik
What is the village
most known for?
Apple

Is it common for
farmes to rent land

1759.4

no
no
How long does it take to get to the district
20center?
Horse
Other

How many Mosques How many are for
are in the village?
women
How many schools
are in the village?
0
How big is this
village (Jeribs)?
How many
households are in
the village?
250
When was the
village settled?

AF010700623

yes it closed 1-2
hours because of
snow
no
none

1 mosques for men

200

400

30

200

30

yes it closed 3-4
hours because of
snow
no
none

2 mosques for men

20

yes it closed 5-6
hours because of
snow
no
none

2 mosques for men

Rainfed Valley
no
no

25

yes it closed 5-6
hours because of
snow
no
none

2 mosques for men

AF010700633
2089.8

25

yes it closed 1 day
because of snow
no
none

1 mosques for men

20

yes it closed 45hours because of
snow
no
none

2 mosques for men

2 mosques for men

1

0

2

1

1

2

1

180

260

360

320

280

400

600

210

400

220

250

350

300

300

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

since Amir
Abdulrahman Khan

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture
Pasture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Laghman provenc
Security

nighbor villages
Water

Balkh provence
Security

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

nighbor villages
increasing

Pashtons
Apple, Peach,
Mulberry

Pashtons
Grapes, Apple,
Peach,

Tajik
Apple, Peach,
Vegetables

Hazara
Apple, Vegetables,
Wheat

Hazara
Apple, Peach,
Walnut, Wheat

Tajik
Apple, Peach,
Mulberry

Tajik
Apple, Peach,
Mulberry

Tajik
Apple, Peach,
Mulberry, Wallnut

Tajik
Apple, Peach,
Mulberry

Tajik
Apple, Peach,
Mulberry

Tajik
Apple, Peach,
Mulberry

Tajik
Apple, Peach,
Mulberry

Pashtons
Apple, Peach,
Wallnut

Pashtons

Pashtons

Hazara

Hazara

Hazara

Hazara

Hazara

Hazara

Pashtons

Pashtons

Pashtons

Hazara

Tajiks

Tajiks and Pashtons

Pashtons

Pashtons and Hazara Turks and Hazara

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

Tajiks and Pashtons

1

1

2-Jan

1

1

1.5

0.5

0.5

0.5

1.5

1

1

0.33

2

0.33

0.25

1

1

0.5

0.5

1

0.33

0.25

0.5

1

70%

80%

70%

90%

70%

50%

90%

80%

50%

100%

90%

70%

80%

60%

90%

70%

90%

70%

808%

70%

70%

70%

70%

70%

60%

River and canal

River and canal

River and canal

Deep Well and for 2
months seasonal
river
Deep Well and canal River and canal

River and canal

River and canal

Deep Wells Rivers
and Canals

River and canal

Deep Well and canal River and canal

streams and
seasonal rivers

River and canal

River and canal

River and canal

River and canal

River and canal

River and canal

River and canal

Deep Well and canal

no

no

yes

no

yes

no

no

yes

yes

no

yes

Deep Well and canal Deep Well and canal Snow melt
only deep well is
no
reliable not others
yes

River and canal

yes

yes

no

no

no

no

no

no

no

no

no

no

no

no

no

yes

yes

yes

no

no

yes

yes

no

no

no

no

no

no

no

no

no

no

no

50000

60%

80%

90%

80%

30000

20%

20%

5%

10%

50%

15%

90%

0%

20%

10%

5%

10%

31%

5%

5%

4
Agriculture

6
Self-employed- business
Agriculture

6

6
Agriculture

Self-employed- business
Agriculture

Government Job

Government Job

Self-employed- business
Government Job

Government Job

Waliwali

Bazar Sakar Dara

10

6
Agriculture

9
Agriculture

Self-employed- business
Self-employed- business
Government Job
Government Job

Masjid Belal

16

6
Agriculture

Agriculture

Government Job

Government Job

70%

90%

90%

80%

90%

95%

98%

95%

90%

5%

10%

10%

0%

0%

10%

5%

0%

0%

0%

0%

20%

20%

20%

20%

20%

8%

25%

10%

20%

10%

10%

10%

5%

5%

2%

5%

10%

10%

10%

10%

10%

10%

2%

6 7 to 8
Agriculture

6
Agriculture

16

4

Waleswali

16

2
Government Job

Self-employed- business
Agriculture

Self-employed- business
Government Job

Bazar Sakar Dara

18

6
Agriculture

Self-employed- business
Government Job

Bazar Sakar Dara

6

no

80%

Self-employed- business
Self-employed- business
Self-employed- business
Government Job

Haji-payk

8

no

6

Chap Dara

12

8
Agriculture

8

Agriculture

9

Self-employed- business
Self-employed- business
Self-employed- business
Self-employed- business
Self-employed- business
Government Job

Rast Dara

Agriculture

6

Agriculture

Government Job

Agriculture

Government Job

Waleswali

32

Agriculture

6

Agriculture

Self-employed- business
Self-employed- business
Government Job

Waleswali

12

6

6

6

6

6

6

0%

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Agriculture

Government Job

Government Job

Government Job

Government Job

Government Job

Self-employed- business

Self-employed- business
Self-employed- business
Self-employed- business
Self-employed- business
Self-employed- business
Self-employed- business
Government Job

Waleswali

12

90%

Dara -e-Shakar Dara Dara -e-Shakar Dara Dara -e-Shakar Dara Dara -e-Shakar Dara Bazar Sakar Dara

12

32

32

32

32

Bazar Sakar Dara

32

Bazar Sakar Dara

32

Bazar Sakar Dara

32

Bazar Sakar Dara

32

Bazar Sakar Dara

32

32

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

all kinds

water

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

water/ family

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes
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Main Questions Follow up questions
Aghale Shaykhu Gozar
Does someone in
the village have a
connection to
officials at the
district level?
Does someone in
the village have a
connection to an
official at the
provincial level?

Are there
connections in the
village at national
level?
Does the
mantequa to which
the village belongs
have one
representative or
more in the
Provincial
Council?
Does the mantequa

If yes what is the
connection and who
has it?
Village attorney
If yes what is the
connection and who
has it?

In the last 10 years
has there been a
major natural
disaster?
What are women’s
primary roles in
agricultural
production?
Where do women
get agricultural
information?

Can women act on
the information
they receive?
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Syahsang

Qal'eh-ye Tajmohammad
Ghaza (2)

Alghu'i

Badrahi

Qal'eh-ye Yonus Dehe Baghale KuhChalwarni

Darrah ye AfganhaQal'eh-ye Tawus-malang
Alikhel

Qola

Kushkak

Qal'eh ye Lalay Deh ya'qub

Qal'eh-ye Salimkhan
Qal'eh-ye Morad Beg
Khake Shahidan

as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension

as employees;
as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension
extension
No Conection

as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
No Concetion

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

Yes, Representative No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

No conection

as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension
extension
extension
extension
extension
extension
extension
No Concetion

Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura Malek, Wakil, Shura

No

No

Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
intrupt some village intrupt some village intrupt some village intrupt some village
decissions
decissions
decissions
decissions
No

Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village
decissions
decissions
decissions
decissions
decissions
decissions
No

No

Malek is very
important

Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
Jihadi Comaders
intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village intrupt some village Malek is very
decissions
decissions
decissions
decissions
decissions
decissions
decissions
decissions
important

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Twice a month

Twice a month

Weekly

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Weekly

Weekly

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Twice a month

Road, well, Ag
Programs

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge
potiable water, Ag
Programs

Road, Bridge,
potable water

Road, Bridge,
potable water,
irrigation canals

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Twice a month
Literacy courses,
well and pump,
rebuilding clinic,
Roads

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Road, Bridge,
potable water

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Who are they and
what is the position?
Do Mosques, raise
money to distribute
to needy people?
No
How many
households were
affected?
What actions did

Some Jihadi
Comanders

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Village Elders

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

14 Residents

No

No

No

No

No

No

No

No

Sometimes

No

Sometimes

No

No

No

No

No

No

No

No

No

No

No

No

No

the village take to
help the affected
Who organized it?

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

Disaters affected
agriculture only
No help organized

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

All stages

Families, Hubands
and Extension
Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Families

Famillies and
Extension Workers

Families, Hubands
and Extension
Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famileis

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Famillies and
Extension Workers

Family and Hubands

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Mostly

Yes

no problem

no problem

very few women are
given this freedom no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

no problem

Sometimes

If they save their
own money most
not given budet

no

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

no

yes

What are the recent
accomplishments of
CDC?
Are women involved
in the CDC
How many
influential people
are involved in the
CDC?
What happens in
this village if a
household faces

Khwaja Wojud Qala-i-Dast

as employees;
as employees;
as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension
extension
extension
No Connections

If yes what is the
connection and who
has it?
No conection

What official leaders
or groups are in the
village?
Malek, Wakil, Shura?
Are there other
powerful actors in
the mantequa e.g.
commanders who
are influential?
Which ones? What
is the position?
Does the CDC still
exist?
How often does the
CDC meet?

Haji-payk

as employees;
as employees;
as employees;
as employees;
Teachers , miliatry, Teachers , miliatry, Teachers , miliatry, Teachers , miliatry,
extension
extension
extension
extension

No conection

(Yes/No)
to which the village (yes/no) If yes who
are they and what
belongs have a
role do they play?
representative in

Deh-e Solayman Dolana

Disaters affected
agriculture only
No help organized

All stages
Family, husbands,
radio, television,
extension worker,
other farmers (men)
other farmers
(women)
Family and Hubands
Do they have
freedom to
expermentin the
kitchen garden, or
with a different
method of
If they prove
processing?
compitance
What if it was a
small business idea? Not given budget
Do they have access
to funds to
implement a new
idea?
no

no problem

yes

no problem

yes

no problem

yes

no problem

yes

no problem

yes

no problem

no problem

no

If they save their
own money most
not given budet

no problem

yes

yes
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Clustering of Villages after Principal Component Analysis

Hazara
Main Questions
Treatment

Kushkak Alikhel
3
2

Pashtons

Darrah ye Afganha Qola
1
1

Tajik

Chalwarni Qal'eh-ye Morad BegQal'eh ye Lalay Qal'eh-ye SalimkhanDehe Baghale KuhDeh ya'qub Alghu'i
32
1
2
3
2

Haji-payk
3

Ghaza (2)
1

1

Qal'eh-ye Tajmohammad
Deh-e Solayman Khake Shahidan Aghale Shaykhu Khwaja Wojud
3
21
2
3

Geocode
AF010700585 AF010700606 AF010700576
AF010700605 AF010700620 AF010700628 AF010700615 AF010700730 AF010700641 AF010700618 AF010700624 AF010700629 AF010700588 AF010700612 AF010700614 AF010700633 AF010700610 AF010700625
Altitude: Meters
2633.6
2367.1
2357.6
2186.4
2004.5 1846.3
2297.5
2286.3
2231.4
2061.1
1904.1
1848.6
2183.5
2067.4
2009.2 2089.8
1886.2
Rainfed valley 1997.
with 6
Landscape Position
Rainfed Valley Rainfed Hil side Rainfed Hil side
Rainfed Hilside Rainfed Valley rainfed plain Rainfed Hil side Rainfed Hil side Irrigated Vally Irrigated Valley Irrigated Vally rainfed plain Rainfed Vally Rainfed Vally Irrigated hildside Rainfed Valley slight hil s and Irrigated Plain
Time to the district center by car
in minutes.
30
35
35
35
30
25
30
25
15
20
25
20
25
25
20
20
20
20
Road closed due to weather 1-2 hours 2-3 days because of
3-4 days because of 2-3 hours because 1 day because of 3-4 hours because 5-6 hours because 1-2 hours because 5-6 hours because 2 hours because of 1- hours because of 1 hours because of 1-2 hours because 2-3 hours because 4-5hours because of 30 minutes because 2 hours because of
during the year.
because of snow snow
2-3 days because of snow snow
of snow
snow
of snow
of snow
of snow
of snow
snow
snow
snow
of snow
of snow
snow
of snow
snow
Number of Mosques in the 2 mosques for
Vil age
men
3 mosques for men 2 mosques for men
How many schools are in the
vil age?

0

How big is this vil age (Jeribs)?
How many households are in
the vil age?

260
400

Ethnicity of IDP?
Tajik
Ethnic Identity of a Majority of
the Population
Hazara
Ethnic Identity of athe
neighboring vil age

200
200

2 mousque but not
1 mosques for men 2 mosques for men 2 mosques for men 2 mosques for men 1 mosques for men 2 mosques for men 2 mosques for men 1 mosques for men 2 mosques for men 3 mosques for men 1 mosques for men 2 mosques for men 2 mosques for men for women 2 mosques for men

1

1

1

2

2

1

2

1

350

180

200

400

360

280

500

320

130

120

300

220

350

300

1

500 4 KMX5 KM

250

170

370

1

2

1

1

2

1

250

200

160

600

800

800

150

250

180

300

250

250

Tajik

Hazara

Tajik

Tajik

Tajik

Tajik

Tajik

Pashtons

Tajik

Pashtons

Pashtons

Tajik

Tajik

Tajik

Pashtons

Tajik

Tajik

Hazara

Hazara

Hazara

Hazara

Hazara

Pashtons

Pashtons

Pashtons

Pashtons

Pashtons

Pashtons

Tajiks

Tajiks

Tajiks

Tajiks

Tajiks

Tajiks

Tajiks and PashtonsTajiks and Pashtons Turks and Hazara

How many jeribs does an
average family farm?
How many farming families are
in this vil age?

210

1

Tajiks and Pashtons Pashtons and Hazara Tajiks and Pashtons Tajiks and Pashtons Tajiks and Pashtons Pashtons

Tajiks and Pashtons Pashtons and Hazara Tajiks and Pashtons Pashtons

Tajiks and Pashtons Tajiks and Pashtons Tajiks and Pashtons Tajik and Hazara Pashtons

0.5

1

0.25

0.5

0.33

0.5

1

0.25

2

0.33

1

1

1.5

70%

70%

70%

808%

90%

70%

70%

70%

60%

70%

90%

70%

100%

What is the irrigation source? River and canal River and canal Snow melt
yes

2.5

1

1

1.5

50%
70%
60%
70%
50%
Deep Wells Rivers
River and canal Deep Well and canal River and canal River and canal River and canal Deep Well and canal River and canal Deep Well and canal Deep Well and canal River and canal and Canals River and canal Deep Well and canal River and canal River and canal
only deep well is
no
reliable not others no
no
no
no
no
yes
yes
no
no
no
yes
no

Is this water supply reliable? no
How many farmers farm their
own land?

70%

95%

95%

90%

90%

70%

70%

70%

80%

70%

70%

80%

80%

70%

80%

90%

50.00%

50.00%

How many farmers rent the land
from someone else and farm it?

20%

0%

0%

0%

5%

20%

20%

20%

10%

20%

10%

10%

10%

5%

20%

8%

30.00%

30.00%

10%

5%

5%

10%

5%

10%

10%

10%

10%

10%

20%

10%

10%

25%

10%

2%

0%

20%

6

6

8

9

8

6

6

6

6

6

6

6

6

0%

4

9

How many people are employed
working on some ones farm?
How many months is there not
fresh produce?

no

0.5

154
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The Ego Centric Survey Instrument
Interviewer Name _____________________________
____________________________

Date

Name of Focal Farmer __________________________
Civil status?

Single

Married

Divorced

Widowed

In which village were you born?_____________________________
_______________________________________________
(if not this one) How did you come to be part of this village?
___________________________
________________________________________________________________
How many people in your household, including yourself, are employed? ________________
Which is the highest educational level you have completed? ________________________
Do you own a mobile phone? Yes

No

155
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Think of the people you know
Who would you talk to about important personal matters? (10)
Name

156

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Who would you talk to if you needed to borrow money? (10)
Name

157

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Who do you spend free time with? (10)
Name

158

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Who do you share tasks with?
Name

159

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Who would you ask for information about agriculture?
Name

160

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Do you have contact with someone outside the community? (i.e teacher, friend),
Name

161

M/F

Family
Y/N

Live in How often you do
Village talk? At least once a
Y/N
weak. /between 1
and 3 times a month/
less than once a
month /about once a
year

Does this person talk to the other people in the list when you are not
there? Y/N
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Think of the people in the following positions. Do you know them? Do they know you?
Position

Important
Person

CDC
Position
_______

162

NGO
Name of
NGO
_________
University
_
Professor

Do you have
contact with a
university
professor

Extension
Worker

Do you have
contact with
an extension
worker from
the
government
(DDAIL,
DAIL,
MAIL)

Does this person know and talk to the other people you know when
you are not there? Y/N

Malik

Do you have
contact with
the Malik?

How often you
do talk? At least
once a weak.
/between 1 and 3
times a month/
less than once a
month /about
once a year

Shura

Do you have
contact with a
Shura
member

M/F Famil Live in
y Y/N Village
Y/N

Dissertation
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Do you have
contact with
an NGO?
Do you have
contact with
someone in
the CDC
Do you have
contact with
another
important
person
outside the
village?
Do you have
Listen to
Agricultural
Radio
programs/
Y/N
Do you have
access to
internet?
Y/N

163
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Focus Interview Guides
Focus Group #1: Initial Focus Group Interview with Chosen FFS Leaders and Farmers
Main Question
Do you have a
Kitchen Garden?

What problems do
you have in getting
your Kitchen
Garden to produce
well?
Of these problems,
which are most
important?
Do you do the
shopping or selling
for the household?
Do you know the
market price for
agriculture
products?

What will people in
your village think if
you use some new
methods I teach
you?

Prompts and Follow Questions
How big is it?
What do you grow?
Why do you grow that?
How much do you harvest?

Would you like to grow more
Would you like to grow something
different?
What is stopping you from growing
more or some of the different things
you mentioned

Comments and Instructions
Find average
Write list
Write list
Ask for estimates, break
down by season. Month,
week. Or day. -calculate
average for some major
vegetables.
Which things more- write list
Which things: write list
Write list

If you could only solve one problem
which problem would it be.

Rank buy voting which one is
most important.

How do you get to the market?
How much does it cost to get to the
agriculture market in Shakar Dara?
Eggs?
Chicken?
Milk?
Mutton?
Tomatoes
Washing Powder
What will people say if you tell them
you are getting agriculture lessons
from a foreign woman?

Write List
List prices

What will your family do if you
practice agriculture in your garden in
a way that I teach you?
Will there be pressure to practice or
not to practice agriculture in a way
that I teach you, from people in the
village?
What problems do you think you will
have teaching other farmers about
agriculture in a new way?
Are there things we should not talk
about?
Are there suggestions for what we
should talk about?

Write List

164

List prices

Write List

Write List

Write List

Write List
Write List
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Focus Group #2: Final Focus Group Interview with followed farmers who adopted the
innovations presented
Main Question

Prompts and Follow Questions

Let’s list what you
learned from the FFS
leader
Of these lessons,
which do you think
was most important.
What made you
decide to adopt
compost making or
seedling production?

Did she show or discuss…… ?

Comments and
Instructions
Write list prompt for a
complete list

Why is this most important? Raise
hands and count

Write numbers of hands
raised beside each item.

This is something you have not done
before. You are decided to invest
your time and try what was
suggested. What made you do that?

Write list

Did any one tell you not to do your
garden that way? What happened?
What was the result
of using compost?

What was the result
of producing
seedlings
Has there been a
change in your
household or village
with respect to
social relations.
Have you taught
anyone else about
these practices?

Before working with
the FFS leader,
where did you get
agricultural
information?

Tell me in kg or seer (7 kg) or sack
what your yield was before and what
it was this year.
What do you grow that is different
from what you grew last year?
Can you tell me in money what is
different between this year and last
year?
Can you tell me in money what is
different between this year and last
year?
Do your family members, or people
in your village treat you differently
than before? In what way,
differently?
Does anyone ask about your
practices or how you are so
successful?
Do you discuss your success with
other women?
Who did you ask agricultural
questions?
Were there times when you asked
extension workers from the ministry
or professors at the University?
Are there comments you would like
to make?

165

Write amounts

Write list
Write amounts

Which things: write list

Write list

Count yes and no-s

Write List

Note comments
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Focus Group #2: Final Focus Group Interview with followed farmers who did not adopt the
innovations presented
Main Question

Prompts and Follow Questions

Let’s list what you
learned from the FFS
leader
Of these lessons,
which do you think
was most important.
What do you think
of the two
technologies
presented?

Did she show or discuss…… ?

What are the
reasons you did not
apply what you
learned from the FFS
leader?
Has there been a
change in your
household or village
with respect to
social relations.
Have you talked
with anyone else
about these
practices?
Before working with
the FFS leader,
where did you get
agricultural
information?

Why is this most important? Raise
hands and count
Did you see any effects in the FFS
leader’s garden? What were they?

Comments and
Instructions
Write list prompt for a
complete list
Write numbers of hands
raised beside each item.
Write list

Is there any reason to think that you
would not have the same results?
Why did you not make compost?
What do you grow that is different
from what you grew last year?

Write list
Write list

Do you know how much money you
can earn from seedlings?
Why did you not make seedlings?
Do your family members, or people
in your village treat you differently
than before? In what way,
differently?

Write list

Does anyone ask about your
practices or how you are so
successful?
Do you discuss your success with
other women?
Who did you ask agricultural
questions?
Were there times when you asked
extension workers from the ministry
or professors at the University?
Are there comments you would like
to make?

Count yes and no-s
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Write list

Write List

Note comments
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Focus Interview group 3: Farmers outside of the FFS group but in Lead Farmers network.
Main Question

Prompts and Follow Questions

How many of you
heard of
Composting?
How many of you
heard about how to
making seedlings for
sale?
Let’s list what you
learned from the FFS
leader
Of these lessons,
which do you think
was most important.
What do you think
of the two
technologies
presented?

What is it?
From whom did you hear about it

How many applied
what they heard or
saw from the FFS
leaders.
Have you talked
with anyone else
about these
practices?
Where do you
normally get
agricultural
information?

From whom did you hear about this?

Comments and
Instructions
Count numbers of yes and
no
List people mentioned
Count numbers of yes and
no.
List people mentioned

Did she show or discuss…… ?

Write list prompt for a
complete list

Why is this most important? Raise
hands and count

Write numbers of hands
raised beside each item.

Did you see any effects in the FFS
leader’s garden? What were they?

Write list of comments

Is there any reason to think that you
would not have the same results?
Why did you decided to try or not to
try these two technologies?

Count number applied
Write list of comments

Count yes and no-s

Who did you ask agricultural
questions?
Were there times when you asked
extension workers from the ministry
or professors at the University?
Are there comments you would like
to make?
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Field Note #1 FFS Leader
Date: 16 February 2016
Name: Zaenab
F/Name: Mohammad Sediq
Phone: 784425371
FFS leader
Province: Kabul
District: Shash Darak
City/Town/village: Kushkak
Comments: Zaemab young and inexperienced leader but seems eager to learn. She has
already visited her ten student farmers and talked to them about seeds. Some have
chickens.
Hosnia’s garden is divided in two portions, one ready to be planted, while the other is still
occupied by a large machine used to lay electrical cables. The equipment should be removed
soon, doubling the size of the FFS. While preparing the land, Hosnia observed the presence
of earthworms. All around the plot are fruit trees in dire need of pruning. This garden can
only get water from the nearby house.
This FFS is outside of the house. The house has a
walled-in space adaptable to different more urban
demonstrations, such as container and vertical
gardening. The house itself has been protected
during the winter by a plastic structure covering
the entrance corridor, forming a good size
greenhouse ideal for early seedling production.

Here there is no compost. Again, the land
is traditionally divided and contoured.
Since she observed earthworms in her soil, it was suggested to start a
worm box, as well as compost, and to utilize the plastic structure as a
greenhouse for seedling preparation, gaining time on production cycles
and intensifying harvest.
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Field Note #2 FFS Leader
Date: 8 August 2015
Name: Fatima
F/Name: Mohammad Saber
Phone: 776920067
FFS leader
Province: Kabul
District: Shash Darak
City/Town/village: Deh y'qub
Comments: Qamar seems enjoys deeply working with plants. She has a nice kitchen
garden, seems to have refined her compost making skills and is utilizing the space
efficiently. In this regard, we only suggested claiming the space once used for
compost making, since she has moved the site into the alley. She moves the
completed compost from the outside to a secondary spot inside the compound then
moves it again into garden. She can reduce her work load and claim more space for
vegetables. It is also the case that the compost is in a shallow ditch contrary to
instructions given at the training.

There were some problems with white flies on sweet
pepper (she observed that hot pepper plants were not
affected – so next time she is going to mix the two). Also,
some tomato plants appeared weak and lacking
nutrients. This is localized to a specific part in the
garden, and other tomato plants seem to be thriving
elsewhere.
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Field Note #3 FFS Farmer
Date: 23 February 2016
Name: Kadjia
F/Name: M. Idris
Phone:
Qamar’s farmer student
Province: Kabul
District: Shash Darak
City/Town/village: Deh y'qub

Kadija’s FFD is on the outside of the house, on a plot used last year to grow tomato,
eggplants and okra. It is a regular and long rectangle of land stretching for 35m, sectioned in
raised beds. Nothing has been done since last season and Kadjia just started working the
soil. It has been suggested to leave a few beds untouched (no tillage). This plan should not
be difficult to implement, despite the total disbelief with which it was received. Kadjia is
moving to use her garden mainly with seedling transplants.
On the side of the FFD the women showed me a plot that had recently been fertilized with
un-composted human manure mixed with ashes. I pointed out that it was bad smelling,
attracting flies and that human manure needs to be fully composted before being used for
vegetable growing. Standard compost has not been started.
In the inner compound Kadija has a few chickens in a
makeshift coop. She also has a very small urban kitchen
garden which has an early start, thanks to the adoption
of plastic covers, and has already harvested cilantro
three times. She adopted companion planting, row
sowing, nursery for seedlings. The discharge from the
toilet runs in a pit next to the garden, raising doubts
about the overall hygienic situation.
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