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Abstract 

 

Using technology as an entry point, I employ the concept of the ecology of practice as a lens 

to interpret a specific food security intervention on small millets –neglected and underutilized 

crops important to rainfed agriculture. The “Revalorizing small millets: Enhancing the food 

and nutritional security of women and children in rainfed regions of South Asia using 

underutilized species (RESMISA)” project objectives each evoked technology to: increase 

production, decrease women’s drudgery, and increase the status of small millets. I examine 

networks of actors, ecologies and technologies in the Nepal project sites using a multi-sited 

ethnographic approach. Analyzing three types of technologies (seed, machines and practices), 

I found divergences between natural and social scientists’ perceptions on technology 

development. Interests differed among the worldviews of smallholder farmers that the 

researchers sought to engage as participants. Understanding practices in specific ecologies 

matters as research for development efforts seek to close the technology adoption gap.  

 

Keywords: food security, small millets, participatory technology development, science 

studies, ecology of practice, institutional ethnography, reflexivity 
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Glossary of Nepali Terms 

 

addhiya equal sharecropping 

adilo  term describing the scale of nutritional value of food, literally meaning 

appetite delay 

aama samuha women’s group 

bikas  development 

bari  rainfed upland terraces 

chiya   tea 

daal bhat typical Nepali meal of rice with lentil soup served for lunch and dinner 

dhindo  thick pudding made from kodo flour cooked in water 

dhiki  traditional foot-operated pounding mill  

Gurung indigenous ethnic group in Nepal who have been recruited into the   

  Gorhka regiment of the British Army 

Janajati indigenous nationalities 

jand   locally brewed finger millet beer 

khet   bunded and irrigated lowland suitable for paddy rice cultivation 

kodo  finger millet (Eleusine coracana) 

Matwali alcohol-drinking castes 

muri  volume measurement equivalent to 62.4 kg of finger millet 

namkin  a cracker-like snack which can be made from fried kodo flourparma 

 practice of working in another’s field in return for work in their own 

field 

pahelo  yellow (particularly as colloquial name of local maize) 

prabidhi technology* 

rakshi  fermented kodo locally produced into alcohol  

ropani  land area equivalent to 508.5 m2  

roti  a flat round bread 

Seto Jhyape a promising finger millet landrace in Nepal 

terai  southern  fertile plains area stretching from east to west of Nepal , an 

extension of the Indo-Gengetic region of India. 

 

 

*The literal meaning of Technology in Nepali is "Prabidhi". The word prabidhi comes with the prefix Pra on 

the word Bidhi. Bidhi means technique or method or rule. So prabidhi relates to the way of doing something. In 

other words, the way we do things are technology or prabidhi such as prabidhi for ploughing (using bullock, 

tractor, power tillers etc.), prabidhi for weed/insect control (by using chemicals/pesticides, weeding, crop 

rotation/changing sequence), storage technology/prabidhi can be in the bins, sacks, warehouses, etc. Yet, if you 

ask what prabidhi you use in something, say killing insects, farmers may not able to answer you. You rather 

ask: how do you do things or what do you use in doing something? What do you use for the ploughing? Where 

do you store your grains? How do you control weeds or insects, etc.? 

 

Source: Dr. Hom Gartaula 
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Chapter 1: Introduction 

 

 
Ecological and social sustainability will follow principally from the social arrangements we construct, not from 

the technologies we create. 

        Kloppenburg 1988:314 

 

We cultivate finger millet on the quarter acre of upland we own, so the land has remained constant but yield is 

decreasing. This could be due to the infestation of weeds —my son has gone to study in Pokhara so now we 

have less help— or decreasing soil fertility from fertilizer use. We tested a new variety last year but we 

discontinued it because the yield improvement was not so great and our local variety is tastier.                

Female Farmer, Kaskikot 

 

 

(1.1) Introduction: Ethnography of a Food Security Project 

 

 What is the role of neglected crops in feeding the world’s growing population while 

sustainably managing natural resources and redressing poverty and malnutrition? This 

ethnography of a food security project seeks to bring agricultural research to the centre of 

inquiry into the role and effects of technology in development. Rather than analyzing a single 

population group or institution, I examine a network of institutions and individuals linked by 

the will to create the conditions for greater food security through the project Revalorizing 

small millets: Enhancing the food and nutritional security of women and children in rainfed 

regions of South Asia using underutilized species (RESMISA). The RESMISA project was 

part of the Canadian International Food Security Research Fund (CIFSRF), funded by the 

International Development Research Centre (IDRC) and the Department of Foreign Affairs, 

Trade and Development (DFATD) of the Government of Canada. RESMISA was an 
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interdisciplinary1 development project that used small millets as an entry point to improve 

food security for marginalized farmers in India, Nepal and Sri Lanka. The project linked 

Canadian and South Asian natural and social scientists in collaboration with NGOs in the 

project sites. The objective of this ethnography is to examine the interests represented in the 

knowledge and materials produced through development intervention and the potential 

tensions that may emerge in the process of implementation.  

 This chapter introduces the conceptual concerns and theoretical foundations for this 

ethnography of development and charts how food security came to be a development issue 

prioritized by the Government of Canada and internationally. Understanding the concept of 

food security requires contextualizing it as part of a strategic effort to increase food 

production to meet an expected world population of 9 billion by 2050 (FAO 2009). The 

IDRC notes that there will be a need to double food production by 2030 in order to address 

the food security needs of the estimated one billion people who currently lack it (IDRC n.d.). 

There are, of course, many possible ways to address this need to increase food production and 

improve access. The overarching approach of the RESMISA project was oriented to research 

for development, which strives to bring scientific rigour into development efforts. Research 

for development is an approach that seeks both to apply evidence-based research to 

development objectives and to test development hypotheses with scientific methodologies. 

This approach emerged from the acknowledgement of the need for interdisciplinary 

approaches at all scales to address complex problems related to the global food system.  

 The approach of IDRC to food security is to fund researchers in developing countries 

through partnerships with Canadian experts to: “contribute selectively to the big push for 

                                                 
1
 Interdisciplinary and multidisciplinary approaches differ: “[w]hereas in a multidisciplinary team each member 

remains in his or her own field of expertise, in an interdisciplinary team members cross the borders and integrate 

research methods belonging to different disciplines” (Nuijten 2011:198). 
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agricultural productivity, emphasizing research that strengthens understanding of the way that 

technology used in farming systems interacts positively and negatively with environmental, 

social, and economic goals” (IDRC 2009:3-6). Development-oriented research outcomes are 

achieved through participatory research on site-specific technologies —including ‘packages’ 

of agronomic practices, seed varieties, tools and machines— that meet the needs of 

smallholder farmers cultivating in diverse rainfed ecological niches. At the same time, given 

the scale of the problem, those people leading development efforts seek to (re)produce the 

technology or methodology for wider application. The tension between site-specific and wide 

application technologies raises three potential concerns: the importance of understanding the 

multiple interests linked to technology, consideration of “theories of why people do the 

things they do” (Hayden 2003:20), and how different interests in technology contribute to the 

authority of facts. To address these concerns, the concept of epistemology, which is the 

knowledge basis on which we perceive, is useful for understanding the dynamics of power 

relations and agency in development. In addition to what knowledge one holds, the 

worldview of a person also informs their conception of the world around them. Despite 

efforts to improve the participation of farmers in agricultural research, disjuncture remains 

between the approaches used by scientists and adoption of new technologies by farmers. I 

suggest that researchers need to reorient thinking about rainfed agriculture from addressing a 

lack of appropriate technology to a reflexive approach that also considers different 

perspectives on technology.   

 The objective of the RESMISA project is to use small millets, a traditional crop in 

South Asia and Africa, as an entry point to addressing food security in rainfed areas. Small 

millets have decreased in cultivation in many regions and this is a point of concern due to the 

role these coarse grains play as a source of energy and nutrients for communities that 

cultivate in marginal rainfed agricultural environments. Small millets have been neglected by 
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the formal research sector (university and government-funded agricultural science 

institutions), which has focused on high-volume commodity crops like rice, wheat and maize. 

The concept of the RESMISA project evolved from linking two central ideas. First, that 

connecting the perspectives of the natural and social sciences would lead to a more robust 

understanding of the practices, methods and ecology of marginal rainfed agricultural regions. 

And second, that agricultural research at the intersection between local and scientific 

knowledge would facilitate higher adoption rates of appropriate technologies, whether 

already existing or developed by the project through participatory methodologies. As an 

interdisciplinary and participatory food security project, the intersections of knowledge not 

only represent nature but also represent the interests of those involved in generating 

knowledge. 

 This ethnography brings attention to the paradoxes inherent in the concept of food 

security that emerge in practice. Going beyond a political economy approach that emphasizes 

the structural constraints of promoting a neglected crop, I look at the ways farmers and NGOs 

respond pragmatically, even tactically, to this challenge. I seek to achieve two things: 

contextualize the RESMISA project within the politics and practice of international 

development, and elucidate the actual processes of technology research and development 

interventions that the project undertook. This effort to integrate macro and micro analyses is 

inspired by the ways interventions must fit into both specific local contexts and donor 

requirements. This thesis is part of a broader goal to understand how innovation provides a 

process for society “to adapt to changing resource endowments, which is in turn driven by 

social and cultural values” (Chhetri et al. 2012:142).  

 This ethnography is therefore multi-sited, as the network of the RESMISA project 

brings together Canadian, Indian, Nepali and Sri Lankan researchers. I focus on a case study 

of the project partner in Nepal, Local Initiatives for Biodiversity, Research and Development 
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(LI-BIRD), a non-governmental organization (NGO) involved in the project for their 

agronomic expertise and experience using participatory research methodologies with farmers. 

LI-BIRD was founded by Nepali agricultural scientists to carry out community-based 

research approach that could capitalize “on local initiatives for the sustainable management 

of natural resources…[LI-BIRD] emphasizes a participatory approach to develop, 

disseminate and scale up technologies and good practices” (LI-BIRD 2006:4). Following 

Heaton Shrestha (2004) and Riles (2000), I do not treat NGOs as a single actor, but as 

networked actors with overlapping interests and agendas. The multi-sited nature of the 

project indeed provided the possibility for me to engage with the interventions, sites, and 

written documentation of the project along with the people who carried out the process.  

 My interest is in how a technical agricultural development project incorporates a 

social sciences lens, and to analyze how an explicitly participatory approach translates 

technologies embedded in “complex, dynamic social phenomena that are highly context-

specific” (Agrawal 2002:288). The disjunctures that emerged indicate the importance of 

paying attention not only to ‘progress’ toward food security, but to process. Engaging in 

innovation necessitates a level of risk and the possibility of unanticipated results before 

getting it ‘right’. This learning is a key prerequisite to scaling up nascent technological and 

institutional innovations. The RESMISA project sought to use interdisciplinarity to be more 

sensitive to situations on the ground in order to achieve better development outcomes. While 

there were many outcomes that can be called successes, the question is whether the project 

was able to develop reflexivity at the institutional level. 

A distinctive feature of this thesis is that I bring the scientists and researchers 

involved in designing and implementing the RESMISA project into the scope of analysis. 

Some may argue farmers’ perspectives are most important to achieve the technical objective. 

Stepping back to take an analytical perspective on the way the project was carried out, I argue 
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that reflection is something many development practitioners and agricultural researchers do 

not often have the chance to focus on, but is key to upholding the mandate of IDRC. Since it 

was established, food security has been a thematic area of research that emphasizes the place 

of technology within a social context. It is pertinent to reflect on the place of technology in 

the context of CIFSRF, which is a new effort to balance research and development outcomes. 

As a Master’s student, still somewhat removed from on the ground activities and just 

beginning a career in international development, I had limited experience working in inter-

institutional teams. However, this means I am in a position to provide a fresh perspective and 

a snapshot into what it means to be a development practitioner working on complex 

challenges. This thesis also meets a need within CIFSRF for interdisciplinary perspectives. 

As a student of the RESMISA project I gained access to the organizations and 

individuals involved and was treated respectfully in my efforts to understand the positions of 

different actors promoting a neglected and underutilized crop. I went to the field proposing to 

examine whether farmers and scientists engaged in participatory action research had differing 

perspectives on technology. If farmers were adopting the technologies developed or proposed 

by the project, then my objective would be to understand how participatory methodologies 

facilitated technology adoption. If farmers were rejecting the technologies, then I would 

make recommendations for the methodology to ‘shift’ along the scale of participation. I soon 

realized that the accept/reject dichotomy did not capture the intersection of factors farmers 

considered in the agentive process evaluating a technology. My thinking shifted to the 

multiplicity of factors —social, cultural, ecological— that influence expectations and 

aspirations around farming and how their interest (or disinterest) in technology may be for 

different reasons than scientists expect. This was because of the ecology of practice in which 

they cultivate finger millet, the value of the crop that goes beyond monetary gain, and 

changing livelihood aspirations. 
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Food Security on the International Agenda: 

Food security was defined at the 1974 World Food Summit as “the availability at all 

times of adequate world food supplies of basic foodstuffs to sustain a steady expansion of 

food consumption and to offset fluctuations in production and prices” (FAO 2003a). This 

reflected concern over global food supplies and world population growth. In India the green 

revolution boosted agricultural output, but productivity was faltering and a ‘global food 

crisis’ mandated institutional re-arrangements to protect against famine, hunger and food 

crisis (FAO 2003a). Technology in agriculture meant irrigation systems, chemical fertilizers, 

pesticides, tractors and high-yielding seed varieties that tied high-input agriculture more 

closely to a capitalist economy (Frankel 1971:197, Upadhya 1988:1379). Technological 

inputs were directed to large landholders and well-capitalized farmers. However, this 

technology-focused approach to food security through the expansion of commercialized and 

mechanized agriculture did not address physical or economic access to remote, secondary or 

marginal areas. In 1986, the FAO included both physical and economic access to their 

definition of food security and the World Bank introduced the time dimensions of chronic 

and transitory food insecurity2 (World Bank 1986). These dimensions signalled a shift from 

national food security to household level of analysis, but are still calorie-based and focused 

on the production aspect of food security.  

Over twenty years later at the 1996 World Food Summit, nutrition and food 

preferences were brought to attention: “food security, at the individual, household, national, 

regional and global levels [is achieved] when all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food to meet their dietary needs and food 

                                                 
2
 Chronic food insecurity describes structural poverty and low incomes, while transitory food insecurity is 

periods of intensified pressure on food supply and access caused by disasters, economic collapse or conflict 

(World Bank 1986). Different policy responses are prescribed: economic development and agricultural 

extension for chronic food insecurity and emergency food aid or subsidies for transitory food insecurity. 
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preferences for an active and healthy life” (FAO 2003a). From the 1970s food crisis onward 

food prices decreased to an all-time low in the early 2000s, but once again demand began to 

outstrip global supplies and grain reserves declined. Global investment in agriculture had 

declined by 80 percent — with the buzz around urbanization and globalization, it simply was 

not an attractive sector to invest in. Food import policies seemed relatively safe until food 

prices skyrocketed again from 2006 to 2008, in some cases doubling in a few years, and 

others over just a few months (Headey and Fan 2010:1).  

 Economic conditions of food insecurity stem from social and political arrangements 

as well as climatic and geographic challenges, which influence policies and interventions. 

Taking cultural difference in food preferences into account, the contemporary 

conceptualization of food security nods to the nutritional aspects of the four pillars of food 

security: availability, stability of supply, access and utilization by the body. Food security 

interventions do not necessarily contribute to nutritional security, which is measured 

anthropomorphically. In fact, efforts to improve food security may negatively impact 

nutrition. Most recently, the concept of food sovereignty has critiqued the ways that food 

security can be used to defend industrial and commercial agriculture systems to the detriment 

of smallholder agricultural systems or without bringing sustainability into consideration.  

Food sovereignty is defined by La Via Campesina (2007) as “the right of peoples to 

healthy and culturally appropriate food produced through ecologically sound and sustainable 

methods, and their right to define their own food and agriculture systems”. The food 

sovereignty critique claims that true food security cannot exist without considerations for 

democratic control by local communities over their food systems. As pointed out by Bina 

Agarwal (2014), the definitional elements of food sovereignty —which are sustainability, 

proximity, sufficiency and democracy— may be in tension. Or, as Murray Li writes, “To 

advance the debate about food sovereignty, it is necessary to take a hard look at sites where 



 

 Husak  9 

the elements cohere, and also at sites where they fly apart” (2014:1). Food sovereignty is an 

explicitly political effort to increase access, availability, utilization and stability of food as a 

moral obligation. The RESMISA project and CIFSRF are explicitly working toward food and 

nutritional security. The lesson is that the components (and interests behind them) of food 

security, whether by means of food sovereignty, productionist or other approaches, may pull 

in different directions. The complexity of food security in practice and in specific contexts —

at macro and micro scales— remains an on-going development debate with an emphasis on 

the role technology can play in improving food security interventions. 

(1.2) Defining Technology 

 

IDRC defines technology as “the innovations or solutions being tested by researchers 

and the methods used to create them” (IDRC 2013). Technology can be hard, soft or 

methodological, such as cultivation practices. Germplasm-based soft technologies include 

improved seed that contains a desirable characteristic such as drought-tolerance, and can also 

be non-germplasm based, such as molecular markers or invitro-propagation. My research 

focuses on crop research at the plant and agroecosystem levels, both on research stations and 

on-farm. Although agricultural research is increasingly focused on the molecular level, 

further removed from the activities of farmers behind the walls of laboratories, I focus on the 

spaces where farmers and scientists interact with each other.  

Within the context of development, technology is evoked in discourse and practice by 

a desire for improvement. But technology is not the only component of development: “Many 

improvement schemes are formed through an assemblage of objectives, knowledges, 

techniques and practices of diverse provenance” (Murray Li 2005:386). Technology is part of 

the innovative material, immaterial and methodological ways we adapt to changing 

conditions around us. “Like any abstract machine[,] development functions through 
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connections—putting into relation— parts that are separate to enable improvements in the 

conditions of life” (Gidwani 2008:135-136). Technology is agentive intervention: we react to 

conditions through technology, but through innovation we also seek to transform conditions. 

In Nepal, low agricultural productivity has “great potential for rapid improvement 

through modern technologies” (Joshi et al. 2012:2), yet their adoption remains a challenge in 

rainfed farming conditions, suggesting that the technologies may need to be rethought or 

readapted. Rather than using technology as a blanket term, I suggest that different knowledge 

bases and worldviews lead to different interpretations of what technology is. I use the term 

worldview to describe a person’s conception of how change takes place in the world around 

them. This conception shapes how technologies are adopted or modified, and what research 

questions are asked and the methods used to answer them. While technical problems require 

addressing the constraints to the plant itself, such as a soil-borne disease, they also must be 

linked to ecologies of practice in which people use resources. Actors involved in projects of 

improvement have multiple interests and perceptions that construct certain objects and 

actions as technological.  

Law and Callon (1992) are sceptical of a decontextualized definition of technology 

(questioning the neutrality of technology and objectivity of scientific facts) and have 

suggested socio-technical actor and network approaches. Technology not only ‘fits into’ 

ecology but may transform ecological conditions, and this in turn may spur adoption. For a 

technology to be adopted it must be accompanied with related knowledge that allows it to be 

used effectively. The ecology of practice focuses on forces driving change and the agency of 

actors to respond to those forces (Nyerges 1997). This includes the actual ways people 

interact with their ecology: their knowledge and skills related to farming and natural resource 

management. Taking these to be historically situated, this theoretical approach rejects 

socially constructed divisions between nature, society and technology. This acknowledges 
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multiple systems of knowledge as overlapping, hierarchical and heterogeneous (Gupta 

1999:18). 

Actor-network theory (ANT) follows a similar critique of the separation of nature, 

culture and technology, initially a response to limited reflexivity in the natural sciences. ANT 

has been used to look at the social embeddedness of socio-technical projects (Callon 1991). 

ANT is useful for understanding the ways that complex issues, such as food security, are 

problematized into manageable bits and translated in order to draw actors into networks to 

address these problems. Appadurai (1986) and Kopytoff (1986) further suggest that material 

objects have a biography with histories of their use and value: a social life of their own. 

Going beyond monetized value, technology is contingent on social relations and values, not 

just on the characteristics of the technology itself — distinct from the reductionist view that 

conceptualizes technology one-size-fits-all in application and standardized in effect. I look to 

interactions between farmers and scientists not to oppose local knowledge (as embedded) and 

scientific knowledge (as reductionist) asymmetrically, but to open up through ethnographic 

analysis the subtle power of translating complexity. 

In applying the ecology of practice and actor-network theory to a development 

project, I follow Mosse (2005) in questioning the ways participation is instrumentalized and 

how political problems are rendered technical through natural resource management and new 

farming practices (Ferguson 1994, Nadasdy 2005). Examining how disciplines were brought 

together for a seemingly singular objective in the RESMISA project, I seek to understand 

how technology interventions (particularly those self-labelled participatory and gender-

sensitive) play into, respond to, and alter the practice of development. It is my hope that 

acknowledging the often messy, contradictory work of development will generate reflection 

on the practice and discourse of the place of technology in food security projects. 
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(1.3) RESMISA Project Context 

 

 Technology played a central role in the RESMISA project, but the conceptualization 

of technology has not been analyzed. The theoretical assumption is that innovation lies at the 

intersection between indigenous and scientific knowledge systems. I propose a reflexive look 

at how the project has been carried out in terms of analyzing the ‘socialness’ of technology 

through the interactions between agricultural, plant, food and social scientists, NGOs, and 

farming communities. My overarching research question is: How are participatory and 

collaborative methodologies used to draw together scientific and farmer knowledge in the 

processes of co-production of ‘expert’ technological knowledge in the RESMISA project? 

Simply put: How is expert knowledge created by different actors involved in the technology 

development process? 

i. Research Objectives 

 This research question was formulated with consideration to four objectives: 

Figure 1: Research Objectives Key Section Addressed 

(a) Contribute to the theorization of the social aspects of technology. Chapter 2: Theory 

(b) Examine the interaction between science, knowledge, and 

technology through their application in participatory development 

projects.  

Chapter 4: Science and 

Technology in Ecologies of 

Practice 

(c) Examine the place of reflexivity in the discourse and practices of 

practitioners and partner organizations in the process of technology 

development within the RESMISA project 

Chapter 5: Positionalities 

(d) Contribute to greater sensitivity to diverse understandings of 

technology, which has the potential to translate into the application 

of appropriate technologies for small millet production and 

consumption that increase food and nutritional security. 

Chapter 6: Ecology of Practice 

 

These objectives will be further elaborated in my literature review and methodology. An 

overview of the RESMISA project situates my research question within the larger project 

framework. It is important to qualify that this thesis is not an evaluation of the interventions 

or organizations involved and does not draw conclusions about project results. Evaluation is 
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an important feedback mechanism, however this ethnography seeks to examine how the 

objectives of the RESMISA project have been translated and operationalized in practice 

through relationships. I do, however, provide thoughtful recommendations for scaling up the 

RESMISA project findings that could be useful for other development projects. Scaling up 

innovations is defined by CIFSRF as "the process of increasing the reach, breadth, scope and 

sustainability of the changes, benefits and solutions that innovations bring to people" (IDRC 

and DFATD 2015:5). Social science analysis near the end of the project is timely as partners 

focus on ‘successful’ interventions that can be scaled up and as the project begins to examine 

its place and contribution to food security through research on small millets. 

ii. Revalorizing Small Millets in South Asia 

The RESMISA project acknowledged and sought to address that subsistence 

agriculture results in unpredictable yields and incomes and, ultimately, the risk of food 

insecurity.  The project had the following specific objectives: 

Figure 2: RESMISA Project Objectives 

1.   To promote sustainable use and on farm conservation of agrobiodiversity of small millets that are 

important for minimizing climate change related risks in agriculture and improving human and animal 

health in rainfed ecosystems. 

2.  To develop sustainable agriculture kits, through gender sensitive farming system based participatory 

research, for minimizing agronomic and production related constraints experienced by small millets 

based cropping systems in rainfed regions. 

3.  To develop and adapt appropriate post-harvest technologies and add value for increasing consumption of 

small millets, especially among rural women and children, and to create sustained demands in local 

markets. 

4.  To revitalize indigenous knowledge and sociocultural practices that augment cultivation, processing, 

storage, and utilization of small millets. 

5.   To enhance the consumption and social status of small millets as a wholesome foods in rural and urban 

settings. 

6.  To undertake policy analysis and advocate for a policy environment that counterbalances incentives for 

green revolution crops and provides a level playing field for production and consumption of small 

millets. 

Source: Karthikeyan et al. 2010: 21-22 

 

My research falls under objectives 1, 2 and 4, and looks specifically to the activities that were 

carried out in the Nepal project sites. Unless otherwise specified, the case study of refers to 
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RESMISA technological interventions in Nepal, not its regional activities in India or Sri 

Lanka. The specific technologies examined are improved seed or farmer-preferred landraces, 

improved ‘packages’ of agronomic practices, and machinery, such as small tools and 

threshing and dehulling machines. I am particularly interested in how the two technology 

interventions (objectives 1 and 2) are linked to the social science objective (4) through 

participatory methods.  

The project addresses a gap in research on small millets, which are considered to be 

neglected and underutilized species (NUS). The project takes the position that changes in 

agricultural practices around NUS cultivation must be understood within specific ecological 

and social contexts, what the project calls ecologies of practice (Nyerges 1997, Karthikeyan 

et al. 2010:29). Despite their NUS status, small millets are important in terms of food security 

in the areas where they are cultivated and consumed because of their ability to survive with a 

fraction of rainfall required by other food grains (Seetharam et al. 1989). They have long 

storability providing security against fluctuations in production and price of other crops and 

are designated a pest-free crop (DDS n.d.). Small millets are often intercropped or mixed 

cropped. These are practices important in rainfed farming systems where crop diversity is a 

local-level mechanism for food security (Mal et al. 2010:55, Finnis 2012b:468). These 

characteristics make improving the productivity of small millet cultivation through 

technology key to the overarching objective of improving food security in rainfed regions, 

while also creating space for understanding how those technologies may work differently in 

specific social, cultural and ecological contexts. 

The link between the natural and social sciences is a unique aspect of the RESMISA 

project and of my analytical framework. The ecology of practice perspective suggests that 

meeting basic needs, such as food security, occurs in the context of social and power relations 

(Nyerges 1997). When interdisciplinary research is oriented toward development outcomes, 
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there is a need to establish “ways of resolving ‘basic tension’ between practical relevance and 

the scientific quality of results” (Miettinen 2004:113). Even as the project draws from natural 

and social sciences perspectives, there may be divergences among researchers’ understanding 

of mechanisms of change or linear causality. This indicates multiple interests that may cause 

tension in “the capability of the researchers to contribute to both substantial theoretical 

discussion in the scientific community and to the development activities studied” (Miettinen 

2004:113). Different understandings of the research problem may indicate epistemological 

distinctions or different assumptions among researchers in the RESMISA project. 

Project design does not necessarily carry over to implementation. Therefore I sought 

to identify any disconnect between farmers’ perspectives and scientists’ and development 

practitioners’ perspectives. By linking local practices and broader power relations, this 

sociocultural approach to food security incorporates factors such as nutritional security and 

livelihoods in ways that may not be taken into account by a natural science perspective alone. 

For example, the term ‘food and nutrition security’ seeks to “[make] the distinction between 

quantity (energy) and quality (dietary diversity) unequivocal” (Thompson et al. n.d.). Food 

and nutritional security situates hunger as a social problem rather than a medical problem, 

where economic growth is necessary but not sufficient for the reduction of hunger and 

malnutrition (FAO 2012, FIVIMS 2003). While the RESMISA project has taken a food and 

nutritional security approach, the project is open to a food sovereignty analysis that values 

direct participation in one’s food system (Patel 2009). My logic in taking an actor-oriented 

approach to the RESMISA project is to provide insights into the broader question of food 

security in the global political economy that is linked to “the complex interplay of specific 

actor’s strategies, ‘projects’, resource endowments (material/technical and 

social/institutional), discourses and meanings” (Long 2004:15). A sociocultural perspective 
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can be a particularly useful starting point for technology interventions on small millet where 

agriculture is situated within the context of local practices and diverse ecological conditions.  

iii. Why Small Millets? 

Small millets are slender grassy plants with a remarkable ability to survive drought 

due to deep root systems that allows for efficient extraction of moisture (Rao et al. 2011:1). 

There are six small millet species: kodo millet (Paspalum scrobiculatum) and little millet 

(Panicum sumatrense), which were domesticated in India, as well as barnyard millet 

(Echinochloa colona), foxtail millet (Setaria italica), proso millet (Panicum miliaceum), and 

finger millet (Eleusine coracana), known as ragi in India and the most commonly cultivated3 

(Mal et al. 2010: ix). Finger millet is the most widely cultivated small millet in Nepal making 

up ten percent of total area of summer cereal crops (MOAD, WFP and FAO 2014:7). In 

India, total cultivated area for small millets has decreased by more than 40 percent since 

19674 (Deaton and Drèze 2009). Small millets, believed to have originated in the highlands 

of Ethiopia and Uganda, have been cultivated for 3000 to 5000 years in Africa and South 

Asia, however have remained a “poor person’s crop”, or worse, its primary use in North 

America: birdseed.  

Through this long history of cultivation, small millets are still largely grown using 

labour-intensive farming practices under subsistence conditions and are consumed as 

porridge, bread, malt (sprouted), beverage, fodder, or popped foods. Millets are the most 

important cereal in semi-arid zones around the world. In the regions where they are 

cultivated, small millets play a crucial role in the food and nutritional security of those 

populations for subsistence, trade, and sale or processed into value-added products (DDS 

                                                 
3 Finger millet is called as kodo in Nepali and should not to be confused with Paspalum scrobiculatum. When 

kodo is written in italics, I am referring to Eleusine coracana. 
4
 Finger millet production in Nepal in 2013 actually increased slightly to 304,000 metric tonnes, up from 

292,683 mt in 2008 (MOAC 2012). The reported decline focuses on India as a whole and most of the decline is 

in all small millets other than finger millet. 
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n.d.). Small millets and other NUS crops have low representation in ex situ gene banks but 

are highly adapted to areas where they are cultivated and utilized (Padulosi et al. 2007, 

Gruere et al. 2007). Research on technology for NUS cultivation in rainfed farming systems 

is key to food and nutritional security in these regions (Mal et al. 2010:14).  

The nutritional benefits of small millets are recognized in both indigenous and 

scientific knowledge systems. Small millets are high in calcium, iron, phosphorous, and 

vitamins with a high proportion of non-starchy-polysaccharides, dietary fibre and low 

glycemic index (Ravi 2004:6). Micronutrients found in small millet potentially have a variety 

of medicinal benefits, such as phenol, alkaloids (metabolic properties), flavinoids 

(antibacterial and anti-inflammatory) and saponins (immune modulation activities and 

lowering cholesterol), which may have a positive impact on nutritional outcomes (Rao et al. 

2011). Small millets are recognized for the quality of adilo (in Nepali) that keeps those who 

consume it from feeling hungry for longer periods of time (Ravi 2004:2, National Research 

Council 1996:43). Local knowledge in Nepal supports the use of small millets for body 

aches, diarrhea prevention, colds and altitude sickness (Dukpa 2012:85). Despite recognition 

of their nutritional value in both scientific and indigenous knowledge systems, rice is the 

preferred staple of Nepal. 

While nutritional information is well documented, statistics on the production, 

productivity and trade of millets remain incomplete. FAO and ICRISAT (1996) estimate total 

world production of all millets in the period of 1979 to 1994 to have been relatively stable 

(with minor fluctuations) between 25 million tonnes to slightly over 30 million tonnes, due to 

an established market for pearl millet (not considered a small millet). Global trade of millet 

was estimated to be just 0.1 percent of world trade in cereals, or one percent of world millet 
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production5 (FAO and ICRISAT 1996). Millet marketing channels are not well-developed or 

documented due to scattered and irregular supplies, large distances between production areas 

and urban centres and limited demand in urban areas (FAO and ICRISAT 1996). Looking at 

small millets exclusively, production declined in all small millets except for finger millet, 

which remained nearly constant. 

This decline is not only due to technical constraints, it is intricately related to the 

political ecology and class dimensions of small millets. As a low status food in both Africa 

and South Asia, small millets are consumed as the staple crop of subsistence farmers and 

groups that are often marginalized, such as tribal groups. The work of raising nurseries, 

transplanting and weeding falls primarily to women and with increasing rural outmigration, 

the labour and drudgery associated with the cultivation and processing of small millets can be 

a deterrent to shift away from small millet cultivation or from agriculture altogether. Debate 

is ongoing over which bottleneck is most pressing. For the small millets besides finger millet, 

effective dehulling technology and an overall reduction of drudgery of cultivation have been 

prioritized, but technology alone cannot accomplish this without addressing the gender 

division of labour and the socio-economic relations of rainfed farming. 

Gender, sociocultural context and political economy must be taken into account for a 

holistic understanding of efforts to increase the production and area under small millet crops. 

Researchers have conceptualized constraints related to small millets within the larger issue of 

the conservation of agrobiodiversity. LI-BIRD acknowledges the role of NUS in on-farm 

diversity, as a safety net for subsistence farmers and safeguarding the future of agriculture, 

deemed by the Convention on Biological Diversity to be “crucial to cope with changes and 

achieve food security for all” (CBD 2013). Rather than isolate biodiversity from its context, 

                                                 
5
 India, the United States, Argentina and China together supply two-thirds of all exported millet, with Europe 

accounting for more than 50 percent of global imports (FAO and ICRISAT 1996).  
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LI-BIRD emphasizes the influential role some ‘custodian’ farmers play in conserving 

biodiversity that distinguishes them from other farmers. 

The term custodian farmers describes farming households that “actively maintain, 

adapt and disseminate agricultural biodiversity and related knowledge, over time and space, 

at farm and community levels and are recognized by community members for it” (Sthapit et 

al. 2013a:7). Custodian (literally meaning guardian/caretaker/protector/warden) farmers are 

key participants involved in on-farm innovation and are important nodes in the participatory 

research methods LI-BIRD has developed with farmers, and were some of my key 

informants. These ‘active’ farmers may be motivated by personal, social, economic, cultural, 

environmental, or policy factors (Padulosi et al. 2011). They have been identified for their 

potential role in linking traditional knowledge to scientific knowledge and linking the formal 

seed sector to the informal seed sector. These farmers are self-driven by a conservation 

ideology and hold knowledge that is recognized in the community and potentially key nodes 

in conserving and commercializing NUS. 

Changing notions of NUS seek to garner public attention and interest to the usefulness 

of these species and address why they have been sidelined. One way that small millets have 

been reimagined is for their contribution to the diversity of cultivated plant genetic resources. 

Small millets are important to plant breeders for the conservation of a rich diversity of crop 

varieties and related wild species. NUS have potential to combat hidden hunger6 , rural 

income-generation possibilities, degradation of agricultural land, and over-dependence on a 

few plant species (Jaenicke and Höschle-Zeledon 2006:4). The FAO approach to conserving 

endangered genetic resources has been to address equity of access through technical 

                                                 
6 Hidden hunger includes vitamin and mineral deficiencies, such as vitamin A deficiency in children or anaemia 

from iron deficiency. An FAO publication, ‘Diversifying Food and Diets: Using Agricultural Biodiversity of 

Improve Nutrition and Health’ (2013) notes nature provides many options for healthy diets. It is a matter of 

creating policy, economic and cultural options rather than just ‘Golden Rice’. 
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standards, documentation of existing collections, and establishing regional and crop-specific 

networks (ICRISAT 2012:5).  

While ex situ (off-farm) conservation maintains materials for future use, in situ (on-

farm) conservation encourages utilization by farming communities. NUS are strongly linked 

to the cultural heritage of their places of origin, tend to be adapted to agro-ecological niches, 

and grown on marginal land with weak or no formal seed supply systems and low external 

inputs. A vision of change for NUS sees small millets having improved yields, increased 

farmer incomes through well connected markets and improved food and nutritional security, 

while mitigating the impacts of climate change. 

(1.4) Findings Summary 

 

Prior to going to the field I anticipated that the extent to which farmers adopt 

scientific explanations for their agro-ecological interactions would be related to their 

exposure to green revolution research and extension organizations. Gupta (1999) describes 

hybridity between scientific and indigenous knowledge in rural northern India and I expected 

to find a similar hybridity of ideas. However, the impact of green revolution technologies was 

limited in the hills and I had to rethink agricultural development in Nepal. Most farmers rely 

on subsistence farming, potentially with some income from commercialized vegetable 

production and/or remittances from family members working abroad. In the context of 

agrarian transition, expectations and aspirations around farming are changing and I found that 

‘farmer’ is a shifting and diverse concept. Conceptually, the idea of food security mobilizes 

multiple interested actors at municipal, national and international levels, revealing contrasting 

interests and power relations in development. At the scale of food security discourse, the 

actors mobilized, particularly farmers and scientists, were treated categorically. Yet I found 
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considering farmers and scientists as ‘categories’ was too simplistic and did not reflect the 

variation in positionalities, interests, and objectives within these groups. 

LI-BIRD is distinct from other agricultural NGOs in Nepal and internationally for 

their approach to “innovation development”. Maintaining staff trained as both agricultural 

scientists and development practitioners has enabled them to link agricultural research with 

development outcomes. Participatory methods are central to LI-BIRD’s approach to aligning 

farmer and scientist perspectives (Witcombe et al. 1996). I find that differences remain in the 

perspectives of farmers and scientists engaged in participatory technology development: a 

disjuncture indicative of unequal power relations between these categories. Participation is 

uneven, but farmers were generally willing to test technologies if they could tolerate a certain 

level of risk, and showed willingness to engage in research with scientists. While the 

researcher seeks to find solutions for the drudgery of women’s work, participation itself 

added a layer of responsibility to the women farmers, in addition to their responsibilities in 

the household, agricultural, and groups. However, the technologies available to the farmers 

through RESMISA were not always satisfactory and farmers saw themselves as competent to 

evaluate and accept or reject technologies. Farmers with social networks linked to LI-BIRD 

or other NGOs were ‘brokers of development’ to other farmers. These brokers were primarily 

men, indicating that gender power imbalances remained, even with high levels of 

participation by women. LI-BIRD staff recognized the buy-in of brokers as key to integrating 

a technology into the ecology of practice. LI-BIRD staff incorporated a significant level of 

self-analysis in order to translate knowledge between farmer and donor expectations.  

The findings of this research will be beneficial to the RESMISA project partners, 

particularly as LI-BIRD continues to develop Sustainable Agricultural Kits (SAK) in the 

second phase of CIFSRF. It may provide a space for considering the power relations among 

different actors and for reflection on the practice of interdisciplinarity —among academic 
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disciplines, and in partnerships with NGOs and farmers— in participatory projects. By 

examining the place of reflexivity, this thesis may also be informative for other development 

projects to link local practice and political economic factors. 

(1.5) Conclusion: Outline of Thesis 

 

 In the fall of 2013 at the RESMISA review and planning meeting in Andhra Pradesh, 

researchers and development practitioners were pushed by IDRC staff to engage with the big 

picture issues that emerge from three and a half years of research on small millets, and build 

on the legacy of others’ work on these neglected crops. The importance of communicating 

the story of the project lies in pulling together what this interdisciplinary project means for 

small millets and for farmers in a cross-thematic way. That is my intent for this thesis. Rather 

than tell a definitive story of the project, this is just one story —a snapshot— and part of a 

larger conversation about food security. The idea of food security is widely desirable on the 

surface, but bringing macro-level concepts into practice requires starting with the actual lives 

and complex concerns of people, as per Dorothy Smith’s recommendations for institutional 

ethnography (2005:31). Like the woman quoted in the epigraph at the beginning of this 

chapter, many informants expressed interconnections of the social, ecological, and material in 

efforts to meet their family’s needs according to their evaluation of available options. I 

examine how a food security project reworks those interconnections.  

 This chapter set the conceptual and theoretical scene for an institutional ethnography 

that threads between macro and micro perspectives. Chapter 2 elaborates in greater detail the 

bodies of literature I use to examine food security and participation within the context of 

development. My analysis is grounded in three theories of practice: the ecology of practice, 

actor-network theory and science and technology studies, and the anthropology of 

development. These serve as entry points to examine differing perspectives on technology 
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from the green revolution to agricultural development opportunities and constraints in Nepal. 

Chapter 3 explains my ethnographic methodology, which takes people, particularly their 

interactions with agricultural technologies, as the object of study. My positionality as a young 

female, foreign woman associated with LI-BIRD made me reflect on my own vested interests 

both inside and outside of the power relations of international development. I was challenged 

to reflect on my part within the process of knowledge production, which was authoritative or 

controversial, depending on with whom I was interacting (Lewis and Mosse 2006:8).  

 Shifting back to the macro level, I then look at the ecology of practice of the project 

as a whole. Examining the historical context in which research attention has been directed 

toward small millets is important to understand the similarities and differences to the 

approach taken in the Nepal context. Therefore, Chapter 4 explores contexts behind the 

specific technology interventions taken by the RESMISA project: agronomic testing of 

‘Sustainable Agriculture Kits’, the germplasm technology of improved seed, and the hard 

technology of threshing machines. This chapter shows the view from the beginning of the 

project, setting the stage to demonstrate different perceptions of technology within farmer 

and scientist positionalities. 

 Chapter 5 examines variation and agency within the categories of farmer and 

researcher/development practitioner in the ecologies of development practice. Questioning 

the assumption that the issue addressed is technical, I emphasize that the changing aspirations 

and expectations of farmers must be taken as being of equal importance as quantitative 

indicators —such as productivity rates, spacing, and ranking— if the project is to achieve the 

transformative change it aspired. Chapter 6 returns to the project level to look at the creation 

of expert knowledge and the assumptions behind the desire to revalorize small millets. In this 

chapter I disrupt the assumptions underlying the RESMISA project, particularly that the 

knowledge systems of natural and social scientists and of farmers are compatible at various 
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project levels, questioning whether the aspirations of change were realistic within the 

timeframe of the project. I recommend several learning and change mechanisms for 

integrating these knowledge systems, particularly to allow for systematic reflection on 

divergent definitions of technology and through capacity building among researchers of 

different disciplines and with farmers of different positionalities. I conclude that efforts to 

transfer technology and knowledge to farmers must also take into account the multiple 

positionalities of farmers within ecologies of practice in which they cultivate. Achieving the 

objectives of improved food security is not just an issue of access to appropriate technology. 

Power must also shift in an iterative and mutual learning process that farmers and scientists 

take on together when natural and social sciences have equal footing in interdisciplinary 

research projects. 
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Chapter 2: Theories of Practice 

 
 

There is no technology available and this limits production. The cost of production is high, and labour is not 

available at the right time. Rice cultivation is difficult but kodo cultivation is more time consuming because of 

threshing and transplanting activities. 

              Female Farmer, Dhikur Pokhari 

 

The project is based on a central premise that increase in choices related to sustainable technologies for 

conservation, cultivation, processing and consumption of small millets will enhance production and supply of 

small millets. 

 RESMISA 2011:6 

 

 

 

 

(2.1) Introduction: Technology and Food Security on the Development Agenda 

 

 This chapter relates to the knowledge, culture and power relations that structure, 

inform and are transformed by actors involved in the RESMISA project. Cernea (2005) 

defines culture in agriculture as the “cluster of fundamental building blocks of agricultural 

production processes, rural [economic, social, cultural and spiritual] life, and their actors, 

whose understanding is indispensable for grasping the deeper essence of agriculture” (75). 

Technology is broadly defined as “the use of skills, tools, knowledge and techniques to 

accomplish certain ends” (Jensen and Vellema 2011:169), however I suggest that different 

views of what technology is can create misunderstanding. Probing the interactions between 

technology and agriculture, this chapter examines the merits of three bodies of literature: the 

ecology of practice (Nyerges 1997); actor-network theory (Law and Callon 1992, Callon 

1991, Latour 2005) and the closely related science and technology studies (Latour and 

Woolgar 1986, Latour 1987, 1999; Hayden 2003); and the anthropology of development 

(Mosse 2005, Escobar 1995, Murray Li 2007). After discussing the contribution of each 
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theory to answering my research question, I contextualize agricultural technology 

development in Nepal from the green revolution to present.   

Development evoking technology to answer the food security question:  

 Development frames how human interactions with the environment should be 

changed, improved, sustained, and developed (Murray Li 2007). Technology relates to 

improvement through the application of knowledge or a technique: technology must be 

accompanied by information to be effective (Teece 1977:245). Following the 

“methodological starting point [of] the individual actor exploiting resources” (Nyerges 

1997:12), I start with actors involved in different roles from technology development 

(innovation of new technologies or adaptation of an existing technology to a specific context) 

to technology dissemination (the spreading and popularization of a technology) and 

extension7. “Emerging” technologies are existing technologies “that might not yet have been 

effectively applied to problems in SSA and SA [Sub-Saharan Africa and South Asia] and 

approaches that will require additional research and technological development before they 

can be applied” (National Research Council 2008:viii). This concept acknowledges 

technology development as an iterative and agentive process that involves innovation and 

creativity as technologies are reimagined for their potential to contribute to food security.   

 Technology in rainfed agriculture is primarily hand-operated tools or methods, 

utilized to increase the productivity or decrease the drudgery of subsistence agriculture, such 

as a plastic tunnel, or push-operated tiller, or high-yielding seed, largely designed to assist 

subsistence farmers in transitioning to small-scale commercial operations. The assumption is 

that farmers will adopt a ‘proven’ technology to increase productivity or efficiency, however 

“none of these results is a technological given;…[technology] does not translate into higher 

                                                 
7
 There have been many approaches to extension, although the philosophy could be described as “an educational 

process to help farmers make enlightened decisions to put improved farming technology into practice” (Thapa 

2010:96), which may oriented top-down or bottom-up. 
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average output without human mediation” (Gidwani 2008:100). Farmers may adopt or 

innovate technologies to meet specific needs according to the resources available to them. 

 The approach of LI-BIRD to technology development is informed by their vision of 

change for agriculture in Nepal. LI-BIRD, as part of a multi-stakeholder program, identified, 

documented and promoted local innovations including traditional implements such as the 

dhiki mill and plough — created long ago by Nepali farmers and still used today. They seek 

to build on the processes of local innovation led by “local innovators” to facilitate 

dissemination of innovative products and processes (LI-BIRD 2006:26-27). To achieve this 

they are working along three pathways for change for impact groups who may cultivate a 

variety of crops for commercial, use, or cultural values. 

Figure 3: LI-BIRD food security strategy for impact groups. Source: LI-BIRD 2013. 

 

Agricultural technologies in Nepal: 

 The gap between research and dissemination of new technologies is significant in 

Nepal, with just 12 percent of farmers reached by government agriculture programs (MOAC 

2013:3). This gap is part of the critique of the RESMISA project. Many technologies are 

inappropriate for hill or subsistence agriculture, which is characterized by diverse terrain and 

climatic niches. Economically, there is low incentive for agribusinesses to develop 

technologies for low-productivity areas. Additionally, unresolved land issues and lack of 

investment and labour in rural areas —exacerbated by a decade of political and institutional 

instability— continue to challenge hill farmers. Nepal currently runs a $350 million 
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agricultural trade deficit and reliance on imports from India is significant across all sectors 

(MOAC 2013:3), particularly for fertilizer inputs as there is no domestic commercial 

production in Nepal. Many seed and mechanical technologies are also imported from China.  

 In spite of challenges, improvements in living standards, productivity, infrastructure, 

and poverty reduction over the past two decades show agriculture plays a significant role in 

household and regional food security. In 1995 at the start of the People’s War, 50.9 percent of 

households reported inadequacy of food consumption, which has decreased significantly to 

15.7 percent (MOAC 2013:4). Farmers respond by innovating methods to increase 

productivity for household consumption or for sale, or seek off-farm income through urban or 

international migration. Often a combination of approaches is used. International migration to 

the Gulf countries, for example, may mean borrowing funds to finance a family member 

(generally male) to work abroad for several years. Migration is a strategy for food security, 

providing a faster source of income compared to cereal production, which can then be used 

for household consumption or invested in productive assets. Migration has mixed effects on 

agriculture: although household income may increase, the additional income may not be 

reinvested in agriculture; and the availability of labour in the rural regions decreases. The 

shift from agriculture-based livelihoods to voluntary outmigration for employment also 

reflects perceptions of the younger people that look down on agriculture as a profession 

(Gartaula 2012:182). Despite the mixed effects, food security interventions often ignore the 

contribution of migration in agriculture and focus on increasing productivity and decreasing 

drudgery through agricultural commercialization via the adoption of new technologies. 

 The female farmer quoted above defined technology as something external, something 

the RESMISA project sought to offer, but were they talking about the same thing? 

Researchers respond to her concern with different assumptions and views of technology. An 

instrumental view is concerned about defining a problem and then designing and 
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implementing a (low-cost) technology-focused plan to address it: presenting technology as 

neutral, or value free. A social determination approach would claim that technologies are 

embedded in social and economic systems. Not only is a technology adopted for its specific 

characteristics, but a surrounding ‘infrastructure’ must link the technology with values and 

social organization. These views are not mutually exclusive and definitions of technology 

may be evoked dynamically as more or less instrumental and pragmatic. To elaborate, a more 

instrumental view would frame participation as a way of understanding farmer positionalities 

in order to figure out how to work with them to deliver technologies. A less instrumental 

view of participation would create dialogue with farmers to learn collectively, adjust, and 

enhance their biodiversity and productivity. If a time-saving device became available to 

decrease labour hours by mechanizing threshing, as desired in the farmer’s quote, this 

technology would not only need to be more cost-effective to operate than hiring labour, but 

would also need to be suitable for women to use: physically and culturally. The boundaries of 

either the more instrumental or less instrumental view remain focused on improving 

agriculture and increasing productivity, rather than addressing caste or gender inequality. The 

ecology of practice explores the context of how male and female farmers utilize resources 

and exercise agency in the interconnected spheres of the natural and social. 

(2.2) Ecology of Practice 

 

Actually kodo is good. Straw [null] of kodo is the best for livestock. If we have null there is no need for green 

grass. It acts as medicine when livestock are sick, it is Ayurvedic. Kodo itself has many good aspects, but due to 

lack of manpower it is decreasing.  

Purna, active male farmer, Kaskikot 

 

The ecology of practice is the social analysis framework proposed in the RESMISA 

project. My understanding of this concept changed over time as I carried out my fieldwork 

and analysis and came to realize there were many ecologies of practice, depending on the 

positionality, role and knowledge of different actors. The ecology of practice, as I employ it, 
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focuses on “forces shaping or driving change such as ethnicity, gender, economic conditions 

and livelihood options, sociocultural institutions, and politics” as they relate to human-nature 

interaction (Karthikeyan et al. 2010:29). A practice orientation is based on the understanding 

that humans exploit resources for social purposes in the context of social arrangements. It 

looks at the actions of actors while taking into account the structures and ecology that shape 

and are shaped by practice in attempts to meet basic needs (Nyerges 1997:1).  

The convergence and divergence of human-nature interactions are mobilized in 

discourse for the production of “facts” that support the practices of institutions in specific 

historical contexts. The ecology of practice perspective rejects the dualism of the nature-

culture dichotomy, what Latour (1993) describes as the basis of the “modern constitution”. 

Rather, the ecology of practice lens examines the complex ways humans interact with 

agroecosystems (Nyerges 1997:10). This effort to shed light on the interactions between the 

social and natural resources management has also been addressed by the broad field of 

political ecology, which has “tended to focus on developing countries and the ways that 

marginalized populations cope with a deteriorating or otherwise changing physical 

environment, particularly in an agricultural context” (Finnis 2007:344). Political ecology 

emerged from the convergence of cultural ecology and systems theory in the 1970s, giving 

analytical focus to the power relations of access and control of productive resources —the 

toolkit of political economy— to understand environmental degradation and conflict (Walker 

2005:74, Paulson et al. 2003:206). Finnis (2007) notes there “has been little political ecology 

research explicitly addressing the complex relationships among food, agricultural resource 

management, and the environment” (344). I seek to contribute to filling this gap by drawing 

out these complex relationships as they relate to the cross-scale dynamics of small millets. 

The practice paradigm “holds that it is incorrect to treat resources and environments 

as if they were somehow extrinsic to and generative of production systems” (Nyerges 
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1997:2). Although the discourse around small millets is of neglect, many of those who 

cultivate will share a different perspective. Practice orientation brings politics and agency 

into considerations of how food production systems work, acknowledging the tension 

between agency and the social structures that guide what people do (Bourdieu 1977). Factors 

of social identity such as caste, class, gender and religion differentiate the use value of 

technologies in daily life. This also has implications for gender as the acceptability of a 

woman holding a job, or wearing jeans, or marrying outside her caste, are all on shifting 

ground in Nepal. Changing norms impact the ‘cultural agriculture’ that links religion, ritual 

and sociocultural practices and networks with the livelihood practices of farming (Lecomte-

Telouine 2009:68-69). A technology must therefore not only improve the efficiency of an 

agricultural process, but also be appropriate to the context shifting cultural norms 

 I was interested in how people conceptualize their relationship with ecology as they 

use technology to manage natural resources. Smith (1996) describes fundamentally dissimilar 

views of nature as the root of dissatisfaction in collaboration efforts: generally the paradigm 

followed by biologists, economists, statisticians, ecologists and agronomists, views nature in 

terms of linear relationships. Nature is a system with a periodic order; problems are addressed 

by defining parameters and boundaries, and measuring “change” over time (Smith 1996:207). 

Another view of nature, mostly attributed to farmers, fishers, and others who use natural 

resources for their livelihoods, recognizes nature as nonlinear weavings: the complexity and 

unpredictability of the universe, and sensitivities of resources to small perturbations that 

weave through extensive networks (Smith 1996:207). While nature is not unpredictable, there 

is a chaos element —of too many variables— that permeates the boundaries used to order the 

world in which they live. The distinction between these two views is often blurred. The 

RESMISA project is one of many instances where people with potentially disparate views of 

nature come together to work toward a mutual goal: in this case, the revalorization of a 
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traditional nutritious grain. But within the coalition, interpretations of revalorization —and 

the six objectives to achieve it— may differ and pull apart even as they try to work together. 

Indigenous Knowledge Intersections: 

Raffles (2002) distinguishes local knowledge as distinct from other knowledge in that 

it is specifically non-universal and non-scientific. The characteristics of traditional 

agricultural knowledge (particularly its localness, origin in practical experience and 

fragmentary distribution) make valuation and protection difficult. Indigenous knowledge, 

however, is not a static closed system but “heterogeneous, hierarchical, and infused by 

relations of power and inequality” (Gupta 1999:18). Indigenous and scientific knowledge 

systems should not be essentialized or romanticized, but rather understood as overlapping and 

historically situated. Ojha et al. (2008) consider how overlapping categories of social agents 

—techno-bureaucrats, civil society groups, politicians and development agencies— 

mobilized distinct knowledge systems (3). Debate over integration of different knowledge 

systems questions how agents access and control knowledge resources by different groups, 

and within groups.  

Indigenous knowledge may be tacit common sense for those who possess it. Farmers 

and agricultural labourers work intimately with the land they cultivate and may have distinct 

methods for evaluating crops, soil, irrigation techniques, pest control, and environmental 

conditions. This also influences how they evaluate the appropriateness of agricultural 

technologies. Gupta notes the differences between the language of agricultural research 

institutes and the discourses of farmers in northern India: “they spoke of fields, plants, and 

fertilizers in terms of whether they were hot or cold, drying or moisturizing…about the 

declining “strength” of the land” (1999:5). The language of farmers represented a non-

Western system of meanings and symbols contrary to the universalizing discourse of 

bioscience. Simultaneously local knowledge was influenced by scientific knowledge of state 
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initiatives in industrial agriculture that shaped local systems of meaning (Gupta 1999:6). The 

“invisible” realm of soil nutrients and the productivity of a given field need to be understood 

more broadly in terms of crop characteristics and the residual effects of previous years’ 

planting, manuring, fertilizing (Ramisch 2010:39). Farmers reflect on technologies in relation 

to their experiences with visible and invisible elements of the ecology in which they cultivate.  

Biophysical conditions and technologies, therefore, “are perceived and interpreted 

through pre-existing cultural ideas” (Srinivas 2002:422). The relationship between culture 

and technology must be considered in terms of meaning and social value. Holding the local 

knowledge of biodiversity can be a source of pride and choice of varieties may be not only 

for agronomic performance but also for post-harvest use values (Rana et al. 2007:462). 

During an interview with a custodian farmer, described as “old and knowledgeable”, the 

conversation was interrupted when young men and women gathered around and began asking 

him about the suitability of different varieties. Discussion followed over whether it was the 

low productivity of the land and lack of seed and inputs, or the laziness of farmers that was 

the reason behind the increasing area of fallow land. By connecting broader social factors and 

local practice I draw out the ecology of practice as a theoretical foundation 

Rita’s Positionality: 

Putting the ecology of practice into practice as a theoretical tool, I examine the ways 

actors engage with ecology. Rita and her husband Hari cultivate three quarters of an acre in 

Dhikur Pokhari, half pasture grass and the rest maize, kodo and vegetables. They have two 

buffalos, goats, and a milk cow. Rita is president of the Aama Samuha women’s group that 

organizes training related to farming. Hari is in a vegetable seed distribution group that sells 

to the collection centre in the nearby market. While Rita does chores around the farmyard she 

keeps a dry goods shop and cooks daal bhat for trekkers passing through. Hari shifted to low-

volume/high-value farming after taking a training workshop in vegetable seed production. He 
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constructed bamboo-frame tunnels covered with plastic tarps under which off-season 

tomatoes are cultivated. Since their two adult children are out of the home (due to study or 

marriage), vegetable cultivation requires less labour than cereal crops. They were amazed at 

the income: three times that of selling the tomatoes. However, each subsequent year seed 

production declined, possibly due to a lack of irrigation. Even still, they are motivated to test 

other options that may increase the success of farming in their ecology.  

Rita is an intermediary between the community and NGOs. Her interactions with 

NGOs are material and immaterial: through knowledge and material inputs, such as vegetable 

seed, and a hand-held corn dehuller. These technologies come from LI-BIRD and are tested 

by the women’s group, who will continue to use them if they are found to be more efficient 

than current practices. The women’s group supports each other through collective saving and 

low-interest loans. “This is our money; we take this loan with the hope of paying it with our 

income from vegetables. We benefit because we are able to consume healthy vegetables with 

low investment. We also collect short term profit”. Diversification of income and production 

is an important strategy for mediating the temporal dimension of food security throughout the 

seasons and ability to sell produce for cash throughout the year. 

Even as farmers around Naudanda increase vegetable production there is a preference 

for prepared or packaged foods, a lack of desire to continue to cultivate cereals like rice or 

kodo. Most NGOs support vegetable cultivation, and this is changing the agricultural 

landscape and aspirations around farming not only for home consumption but for cash 

income. Rita and Hari represent ‘active’ farmers investing time and effort —and risk— to 

test and evaluate technologies and methods to suit their needs. They see time away from farm 

work to be involved in community-based organizations (CBOs) as an investment in their own 

farming activities and the community as a whole. Their involvement in participatory research 

raises the question: “What should collaboration among farmers and formal researchers look 
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like in order to bring their mutual advantages to bear and generate relevant agricultural 

technology more efficiently?” (Hoffman et al. 2007:358). 

(2.3) Actor-Network Theory and Science Studies 

 

Science studies follows the ways that knowledge is constituted as it travels across geographies and institutions. 

Hayden 2003:9 

 

 The methods of science standardize and formulate rules applicable from one time and 

setting to another (Smith 1999:87). The anthropological approach of science studies brings 

objectivity into question “showing that isolated laboratory [or research station] knowledge 

are nothing if not embedded in rich webs of relation, networks and infrastructures” (Hayden 

2013:274). Actor-network theory is useful to examine multi-sited networks as “constellations 

of people, things, institutions, and interests that literally constitute scientific knowledge and 

artefacts” (Hayden 2003:9), institutions being the formal rules and arrangements that 

normalize practices within society (Giddens 1979). This approach acknowledges that 

multiple social realities co-exist —which questions the possibility of a positivist ontology, 

and acknowledges that there are assumptions behind different ways of knowing. 

 Science and Technology Studies (STS) propose that scientific facts are full of latent 

(hidden) networks of people, institutions and objects that the ethnographer must make visible, 

(just as the ‘social life of things’ perspective sees objects having a history linked to networks 

of people and ideas). This view looks at scientists “in action” in order to determine who or 

what people, things and institutions give this knowledge authority (Latour 1987). These 

bodies of theory relate to my research question by showing that certain knowledge is 

authoritative because of the networks of people, things and institutions that back them. 

Despite claims of objectivity, “scientific research is encouraged or constrained by the ways in 

which their fields relate to public issues” (Smith 1996:202). I have tried to show how 
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participatory agricultural research is authorized through the discourse of food security and 

how the pragmatics of participation challenge this official discourse. 

 In order to demonstrate the social embeddedness of the technologies selected by the 

RESMISA project, I examine their histories: this is not the first time these technologies have 

been tested in participatory research. Technologies are embedded in human mediation: ANT 

suggests that actors “struggle to advance their own particular interests…over the short and 

longer term” (Long and Liu 2009:65). Emphasis on human-agency and the mutual 

determination of so-called internal and external factors and relationships in interlocking 

“projects” is the contribution of an actor interface analysis (Long and Liu 2009, Long 1990). 

Latour’s latent networks are activated by interests and collaborations between scientists, rural 

partners and institutions (Hayden 2003:29, see also Lowe 2004, Mosse 2005 and Cernea 

2005). The term ‘intervention’ recognizes that multiple interested actors have agendas, with 

connections and disjunctures among them. 

 ANT provides a useful analysis of subjectivity and objectivity in the social and 

natural sciences. Quantitative researchers see subjectivity as a variable that needs to be 

controlled, while qualitative researchers see it as a more nuanced concept. Subjectivity is not 

only a concern for the ‘soft sciences’ however, “a scientist’s view of reality —whether 

humanist or naturalist, social or biophysical— shapes the questions that are asked, the 

methods chosen for analysis and the results which emerge (German 2010:103). Since the 

1970s development institutions have funded research for mechanization of NUS, therefore 

this current investment needs to be recognized in social and historical context. The usefulness 

of STS is a critical reflexivity that looks relationally at technologies and their representations. 

In response to the social sciences debate on the possibility of objectivity, Harding 

suggests it is through depoliticization that the politics of science work through institutions 

despite the neutrality ideal that legitimates scientific knowledge (1992:568). Harding 
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proposes ‘strong’ objectivity to reconcile situatedness that “insists both objects and subjects 

of knowledge-making practices must be located” (Haraway 1997:37). Strong objectivity 

accepts the failure of neutral objectivity, shifting toward critical reflexivity that 

acknowledges context and strategies to detect social assumptions (Harding 1992:580). 

Harding suggests natural scientists are not immune just because nature does not organize 

itself culturally: “what the sciences actually observe is not bare nature but always only 

nature-as-an-object-of-knowledge” (1992:575). For example, plant breeders collect data on a 

material’s response to abiotic and biotic factors. Only when controlled variables of 

experimentation are removed is the value of technology in practice is truly tested. Figure 4 

shows a framework commonly used in agricultural research since the green revolution. 

Figure 4: Formal Agriculture Research Approach  

 

 By bringing the objectivity into question STS perspective seeks not to discourage or 

discredit science, but to demonstrate that social relationships are almost inevitably 

asymmetrical. The interactions of scientists and development practitioners among themselves 

and with farmers are spaces in which understandings are negotiated. Interactions between 

researchers and farmers in the kodo trial in Dhikur Pokhari demonstrated the asymmetry of 

power even in participatory research. The process is not only objective, but involves agency. 

 A wide variety of ‘treatments’ (experimental hypotheses), such as seed varieties, 

planting methods (spacing, timing, or intercropping), or input combinations, are tested on 

multiple plots in a central location (the Mother Trial). Promising materials are grown in 
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farmer conditions (Baby Trials), each a replication of one hypothesis in multiple locations. 

Rating places the varieties on a scale (1 to 4) for quality of selected characteristics. Ranking 

compares varieties in relation to each other. The farmer grows the trial seed according to their 

own practices, and results are measured at harvest. Field staff collect data, but the LI-BIRD 

project staff, named Bishnu, is the one to ask probing questions about why a farmer selects a 

particular seed and interpret the results. As the “son of a peasant” he was always interested in 

the role of minor crops. Working at LI-BIRD he learned to bridge his biological sciences 

training with farmer participation in the research process. He explained he never shows his 

opinion at first, but lets the farmers describe the traits that are important to them. In short 

projects “you don’t expect farmers to do everything, in the long-term they would be involved 

in design and data collection” he said. Technologies in the RESMISA were considered by 

him to be “proven” and just needing adaptation. Figure 5 shows the participatory framework: 

Figure 5: Participatory Agriculture Research Approach (See LI-BIRD 2003 and Chambers et al. 1989) 

 

 Technology evaluation functions when relationships are established between farmers 

and scientists, this is done between the field staff and experimental farmer groups (a type of 

CBO) that organize farmers to show up for technology evaluations. These networks are not 

only of people but of material and immaterial exchange and translation. Seeds, sourced from 
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international research institutions or from farmers themselves, are exchanged or distributed. 

Experimental methods are explained or demonstrated to farmers, such as the control plot. 

Scientists learn about local knowledge of farmers regarding their own evaluations and 

priorities for quality traits of different varieties. Scientists may use this knowledge as a layer 

of legitimation that can be expressed in scientific networks if that particular variety goes 

forward for release (if bred in public sector research) and registration (if developed by private 

companies and tested locally), and in reporting to donors. Interactions between actors with 

different expertise legitimize participatory methods of technology testing and seek to tie 

measurable development outcomes into technical agriculture experimentation.  

(2.4) Anthropology of Development 

 

[The ethnographic task] involves examining the way in which heterogeneous entities – people, ideas, interests, 

events and objects [including seeds]…are tied together by translation of one kind or another into the material 

and conceptual order of a successful project.  

Lewis and Mosse 2006:14 

 

 The third plank of literature from which I draw inspiration is the anthropology of 

development. This approach brings development practitioners into the scope of analysis and 

examines the ways project success is constructed by actors framing interventions within the 

discourse of development. The link between STS and anthropology of development is that 

both perspectives turn the gaze of anthropology inward. Anthropology plays a role “reflecting 

on the wider social and cultural context of development, of aid recipients, programs and 

policy making itself” (Mosse 2008:123). This perspective draws from Foucauldian 

understandings of power and technology as action. It challenges the simplification of 

government and policy thinking of development interventions as a ‘rational’ problem-solving 

process or cycle, but rather concentrates on “understanding planned intervention as composed 

of complex sets of historically-unfolding social encounters and struggles over meanings and 
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resources, in which certain spatial and temporal dimensions play a role in linking events and 

processes” (Long 2004:27). 

Development is an abstract concept that connotes the coordinated “will to improve” 

(Murray Li 2007). For Gidwani, “[i]t is an abstract machine that reorganizes the conditions—

or ecology—of human life for its betterment” (2008:70). Initially inspired by Rostow’s 

(1960) linear stages of development, anthropologists contributed to the post-World War II 

construction of the discourse of development. However, chronic rural poverty is related to a 

complex and interrelated socio-economic, political, natural, human and geographical factors 

that show a ‘trickle-down’ approach is not sufficient to address (Classen et al. 2008:2402). 

The theory of participation in development came after a wave of evidence that top-down 

planning had primarily benefitted better-off farmers (Mosse 2005, Gupta 2012, Kohli 2012). 

Mosse (2005) notes the compatibility of participatory methods with a technocratic planning 

approach, calling this the instrumentalization of social life: donor-driven efforts “to extend 

the scope of rational design and social engineering from the technical and economic realm to 

the social and cultural” (3). Despite the efforts of planners to improve, one promising 

approach is in “reinstat[ing] the complex agency of actors in development at every level” 

(Mosse 2005:6).  

 As cultural intermediaries between the ‘development world’ and targeted 

communities, anthropologists in development act as translators and must acknowledge the 

risk of reinforcing stereotypes of ‘traditional’ society (Hoben 1982:354). However some 

anthropologists have taken development itself as an object of study. They seek to look at how 

the concept is used, and how the discourse and policies of development translate on the 

ground in ways that can be beneficial or detrimental for the various actors involved (Escobar 

1997). The anthropology of development is associated with post-structuralism and 

postmodernism, but has been criticized for placing too much emphasis on discourse. From a 
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modernist epistemology, this approach has been used to produce knowledge that 

simultaneously deconstructs and constructs a more inclusive model of development: the 

belief that net-positive interventions are possible. Yet Murray Li (2010) notes that “if ruling 

regimes, with the power to establish laws and policies, struggle to manage social and 

economic processes according to plan, transnational development agencies have a still more 

difficult task” (233). This suggests that the power of different actors to use technology to 

drive change may need to be reconsidered. 

The anthropology of development is informed by Foucault’s work on the state and his 

concept of “governmentality” (Foucault 1988). Foucault conceptualized ‘technologies of the 

self’ as distinct from material or methodological technology: “but a set of structured forms of 

action by which we also inevitably exercise power over ourselves” (Gerrie 2003). 

Governmentality is this contact between “technologies of the self” and “technologies of 

domination of others” that conceptualizes power acting subtly through the production of 

subjectivity within individuals (Lewis and Mosse 2006:6). Foucault rejected the notion of 

top-down power, rather, power flows through all social interactions as action and inscription 

through tools and signs. Through the legitimization of knowledge, power, and ethics, human 

actors are themselves the products of discursive formation. The most important analytical 

learning from Foucault in this ethnography is the question “just how and to what extent the 

governed are rendered governable (Luke 2005:98 cited in Lewis and Mosse 2006:6). Rather 

than delving into Foucault’s question of whether epistemological representation is possible, 

the critical question, also raised by Ojha et al. (2008) is: “how holders of different systems of 

knowledge can arrive at fair practices through negotiation” (7).  

While acknowledging discursive power, it is through practice that development is 

carried out and that is where I focus. Several authors provide useful analyses that link the 

practice of development with its impacts. Ferguson (1994) and Murray Li (2007) suggest that 
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development takes as technical what are really political problems: development projects 

address a lack of infrastructure or institutions when the problem is actually political and 

economic exclusion of the area/people to be ‘developed’. Gidwani (2008) claims 

development enables instrumental rationality, by putting “in place an infrastructure—a 

networked collective of humans and nonhumans—within which certain kinds of economic 

conducts now become intelligible, and compelling” (100). While the participatory orientation 

of the RESMISA project questioned a blueprint approach, in practice interventions were 

designed for measurable evaluation in response to the monitoring and audit requirements of 

the donor organization. The RESMISA project sought to use interdisciplinarity to be more 

sensitive to situations on the ground in order to achieve better development outcomes. 

However, this ambition was largely unable to develop reflexivity at the institutional level. 

In the field, the interaction of farmers and researchers takes place within the context 

of agrarian and ecological change. Agricultural technologies seek to enhance productivity but 

testing emerging methods requires some risk. Whether the agronomic and seed varietal trials 

produce a technological intervention that significantly improves the productivity or decreases 

drudgery will be only one measure of the success of the project in meeting its objectives. 

Another factor, more complex to measure, is the interests of multiple actors in improving the 

status of small millets. Overlapping visions of change among and within stakeholder groups 

indicates a shifting middle ground that ethnographic approaches are adept to explore.  

The anthropology of development looks at how caste, class and gender roles may 

raise conflicts of knowledge or worldviews. Meaning and functionality are defined socially 

and materially through the use of resources. Through the co-evolution of plant genetic 

resources, seed becomes political in defining how resources will be used and what 

technologies will be appropriate (Richardson and Weszkalnys 2012:2). By rendering the 



 

 Husak  43 

social as technical, development risks setting the knowledge of experts as definitive and 

externalizing unintended impacts (positive or negative) of a chosen ‘solution’.  

Instances of interaction among farmers, development workers and researchers are 

moments where meaning and interests are negotiated. Gurung (2010) notes that: “the 

‘instrumental’ role of participatory research refers to it being co-opted by a technological 

research agenda, where participatory methods and approaches are utilized in isolation from 

their theoretical origins” (246). The RESMISA project six-month review and planning 

meetings were a time when researchers came together to report on activities, challenges and 

learning, and discuss steps forward. Since the project was organized into six objectives, the 

natural and social scientists were given responsibilities for a specific objective that matched 

their expertise. NGO partners were expected to carry out interventions on all six objectives 

with the technologies or research designs recommended by scientists.  

For me, the anthropology of development means first, that understanding was 

negotiated at a project level, and second, how LI-BIRD took up or altered that understanding. 

As the project entered its final year, the emphasis at the fifth six-monthly meeting in October 

2013 in Andhra Pradesh was how to operationalize scaling up successful technologies or 

methodologies in the second phase of CIFSRF. The stated the goal was to engage new 

business models to take the technologies and products to farmers, consumers and society. 

Project researchers were to pinpoint the objectives, technologies, or locations that could 

enable them to “reach out to more people through technology”. Project partners were asked to 

identify “what worked? What didn’t work? What other farmers can be reached?” Scaling up 

is part of the ethos of neoliberalism that emphasizes “competition, choice, incentives, 

performance, accountability, efficiency, audit, and the responsibility and autonomy of 

individuals and communities” (Murray Li 2010:234). This showed the agency of donors in 

the negotiation of priorities and practices in development. 
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Different visions were expressed as researchers discussed the meaning of the concept: 

did scaling up mean reaching more farmers in the project sites or a geographical expansion to 

new sites? Extending to new activities or enabling new private or public sector partners to 

step in? Can scaling up be done without losing depth? These demands require effectively 

connecting quantitative and qualitative research and communication to look at both what is 

the ‘end game’ of the research, and what is the process? It raises the question of what 

happens when funding ends. Will it be a technical exercise or will the institutions and 

relationships established continue to improve food and nutritional security of women and 

children beyond the 42 month project period? I bring together theory and method through the 

ecology of practice perspective that recognizes social relations are built on asymmetrical 

distribution of resources and risk. 

Scaling up is not just about a ‘hand over exercise’ with relevant government or 

private sector agencies, its impact comes down to the micro level. Scaling up requires a 

blueprint, but this will only fit within the rhetoric of participation if there is sufficient space 

for feedback and evaluation, sufficient funding allocated to collecting and incorporating that 

feedback, and sufficient time for the impacts and learning to take place. The idea that 

innovation can be planned reflects the green revolution approach to technology development 

that has been so influential in South Asia for over seventy years of agricultural development. 

(2.5) Linking Technology and Development in the South Asian Context 

 

Having grounded my research question in three critical bodies of practice theory, this 

section links a socially embedded approach to technology to the historical context of 

agricultural innovation in South Asia. Even though green revolution technologies (high-

yielding varieties, inorganic fertilizer and mechanization) have been influential in the terai 

plains of Nepal, most of the country has been passed over in terms of access to high-input 
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agriculture (Thapa 2010, Basnyat 1995:3). The green revolution is important both in terms of 

its influence on Nepal agricultural development, and also the RESMISA project’s response to 

food insecurity. 

The green revolution in India was rooted in a technicist vision of technology as “the 

sole domain of the engineer, who intervenes in the realm of nature by applying knowledge of 

the natural sciences” (Ruccio 2012:47). Maintaining food production on par with population 

growth was the explicit goal of green revolution agricultural science, “although 

Malthusianism, rather than anticolonialism, was the chief motivating factor” (Gupta 1999:61, 

Khilnani 1999:87). Srinivas (2002) observed that the “decision to use science and technology 

for development was interpreted as meaning putting scientists and technologists in charge of 

development” (426) — a political move as much as a planning move. Banking on capital-

intensive technology paid off with 40 percent of the increase in grain production from 1960-

65 attributed to the use of fertilizers (Srinivas 1977:416; Srinivasulu 2002:31). The FAO, 

UNDP and World Bank institutionalized the green revolution internationally as the 

Consultative Group on International Agricultural Research (CGIAR), which then established 

nine other institutions in the 1970s to build internationally-accessible germplasm collections 

— ironic, according to Gupta (1999) considering the desire at that time for national self-

sufficiency in agriculture research programs (59). 

 The intensification of agriculture and application of new technologies did not go 

uncontested (Gupta 1999:62). A limitation of the green revolution was its reductionist 

approach to technology, which neglected to acknowledge the class and gender bias in access 

to credit, technology and information on productivity-increasing agricultural practices and 

inputs (Agarwal 1995:34). The impacts and distribution of benefits of the green revolution 

remain part of a larger discourse about agricultural policies and transfer of technology 

policies (Hazel and Ramasamy 1991, Ninan and Chandrashedar 1993). Even official jargon 
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conceded that green revolution technologies were not ‘neutral to scale’. Smallholder and 

landless farmers lacked capital to invest in large-scale irrigation networks and technology 

unless provided through targeted policies (Mooij 1998:79). The average landholding of 1 

hectare (ha, i.e. 2.5 acres) is tiny and accounts for 67 percent of all farms, while small farms 

(less than 2 ha) make up 85 percent of all farms in India (Swaminathan 2014). This variation 

within the category of ‘farmer’ is not shown in the aggregate picture. The cost of technology 

and labour are higher per unit for small farms —a downside of economies of scale— and 

small farms often face higher credit interest rates. Five to ten percent of Indian farmers have 

negative incomes, i.e. they take losses, a risk that may lead to food insecurity. Yet most 

continue to farm for many reasons, including social, psychological, and the limited capacities 

of cities to provide work and services (Swaminathan 2014).     

 Recognizing that the green revolution approach to technology would not resolve such 

conditions, M.S. Swaminathan, considered to be the father of the green revolution, suggested 

“that the rights of breeders and farmers should be mutually reinforcing, and should not be set 

one against the other” (Swaminathan 2013:xxiii). This shift in approach acknowledged 

multiple ecologies of practice. But food security in the policy sphere in India is still 

dominated by the question: “can India feed itself in the near and medium-term future?” 

(Nandakumar et al. 2010:2).  

Although India’s agricultural development strategy influenced the agricultural 

policies of Nepal, the green revolution did not ‘transfer’ well to Nepal. Increasing agricultural 

productivity in Nepal faces both topographical and institutional limitations, including agro-

ecological variation, lack of irrigation infrastructure, and lack of inputs and credit, (Guthman 

1997:57). Nepal can be divided into three geographic regions: terai plains, Hill and 

Mountain, with about 25 percent of the total area cultivable and food imports directed to 

food-deficient hill and mountain areas (Khatri-Chhetri and Maharjan 2006:25). The terai lies 
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at the lowest altitude and is the most productive agriculturally. Deforestation eradicated 

malaria in the 1950s and enabled high levels of migration from the hills and India, but this 

has created a situation of ecological degradation (Joshi et al. 2012:2). The Hills vary 

drastically from 600 to 2300 meters above sea level. The introduction of maize and potatoes 

in the 18th century allowed cropping to intensify in the bari highlands of rainfed terraces 

(Seddon et al. 1979). The Mountains comprise just seven percent of cultivated land and are 

largely unsuitable for commercial agriculture (Joshi et al. 2012:2).  

As a nation-state, Nepal dates back to 1768 with the unification of pastoralist tribes 

and kingdoms by Prithvi Narayan Shah (Whelpton 2005: 21). Situated between India and 

China’s Tibetan Autonomous Region, Nepal has maintained generally friendly relations with 

its neighbours by a policy of equidistance attributed to its founder: like a ‘yam between two 

rocks’ (Whelpton 2005). Although never colonized, Nepal’s two hereditary ruling families 

were comfortable with British rule in India: exchanging manpower, timber and agricultural 

exports in return for non-interference (Shrestha 1998:42). Indian independence was a 

powerful factor spurring the 1950-51 revolution in Nepal, motivated by the idea of bikas, the 

Nepali word for development. Pigg (1992) defines bikas as the “desire to modernize and 

develop a society that for so long had been systematically impoverished” (497). The new 

government took a progressive stance opening the country to foreigners interested in its 

natural resources (Guthman 1997:48). However, the decade-long attempt at democracy was 

followed by the return of a monarchy that lacked accountability (Blaikie and Brookfield 

1979). The king pursued policies that linked Hinduism and development with reliance on 

foreign aid (Whelpton 2005:173). Despite one-third of the population being indigenous 

janajati ethnic groups, the hegemony of Hinduism was linked to national culture (including 

the purity of rice, and impurity of finger millet) and language. Bikas modernization was 

linked to a top-down approach to agriculture development (Westendorp 2012:9).  
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By the late 1960s a worldwide food crisis, rising population growth rates, regional 

drought, and the emergence of crop and mechanization technologies led to a major shift in 

development planning from industrialization to agriculture (Guthman 1997:50). Nepal was 

identified as one of the twenty-five Least Developed Countries and became a target for 

foreign assistance from the mid-seventies to mid-eighties (Blaikie et al. 1980). The World 

Bank led initiatives to commercialize smallholder farmers. This policy aligned with the 

structural-adjustment imposed by the International Monetary Fund that removed subsidies for 

irrigation and fertilizers, while the devalued rupee that increased the prices of goods and 

services (Pyakuryal et al 2009:25). Agricultural services were directed to areas with high 

potential for boosting output, but the results misfired: by 1979 the terai no longer produced 

an agricultural surplus and reliance on imported food and inputs continued to increase.  

Agricultural investment largely bypassed rainfed and upland areas. The interests of 

small and marginal farmers and the variation of ecological conditions were not brought into 

consideration by government policy, and land fragmentation limited economies of scale 

(Basnyat 1995:32). Domestic and external trade liberalization resulted in Nepal having the 

lowest average tariffs in South Asia and a downsized public distribution system (contrary to 

India’s expanding PDS that is piloting the inclusion of millets). Subsidized Indian chemical 

fertilizers and an open border have discouraged private investment in fertilizer production in 

Nepal (FAO 2002:12). Market-driven policies did not lead to the desired transformation (i.e. 

commercialization) of the agricultural sector, but reinforced pre-existing economic hierarchy 

across regions. 

Inequality was an influential factor in the popular uprising of 1991 that in turn led to a 

multi-party system (Pyakuryal et al. 2010:21). Two parallel movements converged: the ultra-

Left and ethnic revivalism. Vehement opposition of the Communist Party of Nepal (Maoist), 

abbreviated CPN(M), to the monarchy, and janajati resistance to Hindu assimilation were the 
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major issues (Lecomte-Tilouine 2009). CPN(M) launched a People’s War in 1996 that lasted 

a decade (Lecomte-Tilouine 2009:267). The civil war negatively affected food security as 

people turned to irreversible coping mechanisms, such as the sale of productive assets, when 

other coping strategies such as migration, wage labour and the consumption of uncultivated 

food could not sustain their needs (Upreti 2012:25).  

Even still, agriculture is reported to be central to the livelihoods of between 65 and 80 

percent of Nepal’s population of 26.6 million people, depending on the source (CBS 2012, 

MOAC 2011). Rainfed agricultural regions –a full two-thirds of total cultivated area– are the 

most risk-prone to food and nutritional insecurity (Joshi et al. 2012:2). In 2009, forty of 

seventy-five districts faced food insecurity, particularly in the far- and mid-western regions 

(Upreti 2012:23). The Agricultural Perspective Plan (1995-2015) identifies irrigation, 

fertilizer, technology, roads and power as key for increasing agricultural output and balancing 

cash crops with food security (APP 2006). The plan, endorsed by the World Bank and FAO, 

is based on the assumption that modernization of agriculture through technology, 

infrastructure and rural investment will raise agricultural incomes and productivity. 

The inability of large-scale development projects to raise rural productivity has been 

juxtaposed with local initiatives for ‘appropriate’ technology transfer and entrepreneurialism 

(Guthman 1997:60). Between 1981 and 1995, Nepal Agricultural Research Council (NARC) 

slowly adopted a location-specific model to technology transfer and innovation. Although the 

decentralization of agricultural research and extension has brought in additional stakeholders, 

such as NGOs and private sector, “social needs and marginal environments were still not 

adequately considered, nor were local knowledge and skills taken into account” (Chhetri et 

al. 2012:146). Established in 1991, NARC coordinates technology development through 

research institutes, commodity programs, regional agriculture research centres and stations. 
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Technology extension is the distinct responsibility of the District Agricultural Development 

Offices (DADO) in all seventy-five districts (Thapa 2010:5). 

Nepal’s agriculture policies frame food security as a productivity issue that 

technology is key to solving. Motivated to transition to Developing Country status by 2020, 

the government is pushing agricultural commercialization particularly of high-value crops to 

export markets. Notably, for the first time, finger millet will be included in NARC’s mini-kit 

seed program in twenty hill districts in 2015. NARC will promote released and registered 

varieties — assuring demand for seed that could stimulate community-based production.  

(2.6) Conclusion 

 

In contributing to the theorization of the social aspects of technology there is a need to 

recognize the ways that policies and assumptions shape how technology is framed. Since the 

green revolution, political economy scholars have questioned the potentially discriminatory 

nature of new agricultural technology in terms of scale of the technology and the 

“nonuniformity of the institutional environment in which the technology would be used” 

(Gidwani 2008:150). While a biochemical technology may be scale neutral, access may not 

be uniform. The RESMISA project built on historically significant events that have had a 

significant impact on policies. The power of the green revolution has been significant in 

framing agriculture as a technical productivity issue, however a market-driven approach has 

not had the intended economic impact in Nepal. Even though NARC has adopted a location-

specific technology approach, very low adoption rates are evidence that these technologies 

have not met the needs of farmers in marginal rainfed areas. This shows the need for a more 

nuanced approach to the multiple positionalities of farmers and researchers, which will be the 

topic of Chapters 4 and 5.  
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The ecology of practice perspective provides a theoretical basis for an “actor-oriented 

analysis allows for an integration of food issues with considerations of environmental 

circumstances, local aspirations, and labor concerns” (Finnis 2007:343). I employ an 

ethnographic approach to explore how concern over food security plays out in the lives of 

actors (smallholder farmer, scientist or development practitioner) in the project context. 

Going into the field, I was cognizant to the subtle ways ‘facts’ about technology are 

constructed and the role LI-BIRD played as a mediator between farmers and the RESMISA 

project. 
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Chapter 3: Ethnographic Methodology 

 
 

[Science and Technology Studies] has shed light on the political interests and subjectivities behind what was 

earlier assumed to be a neutral brand of discipline and professionalism, generating greater understanding of the 

role of the “neutral observer” in advancing or silencing certain perspectives, and shaping development 

philosophies, policies, interventions and, ultimately, “culture”. 

German et al. 2010:11 

 

When a machine runs efficiency, there is an increasing focus only on “its inputs and outputs and not on its 

internal complexity”.  

Latour 1999 cited in Lewis and Mosse 2006:15 

 

(3.1)  Introduction: Implications of an institutional ethnography  

 

 The previous chapters demonstrated that food security is not just a technical issue (of 

productivity) but a social issue (of access —by whom and how), that is addressed differently 

from diverse positionalities and subject to complex interests. Practice theory seeks to 

examine the ways individual action, including the routine and mundane, contribute to 

creating knowledge and culture: the iterative relationship between individual action and the 

wider ‘system’. “Questions concerning these relationships may go in either direction — the 

impact of the system on practice, and the impact of practice on the system” (Ortner 1984:148 

cited in Nyerges 1997:8). Although I initially gravitated to a science and technology studies 

perspective to answer the question of how expert knowledge is created in participatory 

technology development, what emerged was an institutional ethnography. This chapter 

provides a necessary link between the theoretical foundation based in political economy and 

practice theory and a people-oriented understanding of development as action.  

 Ethnographic research methods situate the official reporting (that is key to the 

legitimacy and accountability of development) within a wider context: simultaneously 

looking at both the ‘big picture’ and the mundane details of how development is carried out. 

This is important first, because it seeks to engage those involved in the project in the process 
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of creating the narrative they want to share in the historical context of other work on 

improving and promoting small millets. Second, it begins to open the ‘black box’ of decision-

making behind the design, implementation, monitoring and evaluation of development 

projects. This ‘black box’ is what Latour (1999) refers to as “the tendency for scientific and 

technical work—and by extension, development work—to be made invisible by its own 

success”. Referring to the epigraph above, we often ignore the complexity of a well-running 

machine. Ethnographic research methods enable me to situate the RESMISA project in the 

grand visions of development, while analyzing how technology was used and evoked 

(materially, symbolically and discursively) in the Nepal project sites. 

 This chapter explains multi-sited ethnography and the specific research methods I 

used in my specific field sites. Questions of objectivity and subjectivity emerge in all steps of 

the research (Ahmed 1994). Rather than look at power relations among institutions at 

different levels of a hierarchy, my approach demonstrates how development is “enacted 

through person-to-person relations” (Blaser 2009:14). What becomes expert knowledge is a 

(potentially reified) translation of relations that emerge in discourse. Ethnographic analysis 

goes beyond ‘authorized interpretation’ and brings researchers —including myself— into the 

scope of analysis, making this thesis unique among CIFSRF research produced thus far.  

(3.2) Ethnographic Research Methods 

 

 With the ecology of practice as a theoretical foundation, my methods balance between 

examining the practices of actors and the broader structures that frame and constrain their 

actions (Nyerges 1997). Participatory-observation played a vital role in the practice and 

process of conducting ethnographic research methods in a participatory and interdisciplinary 

project. I literally ‘followed the actors’ in the network (Latour 1987). Those actors included 

natural and social scientists and development practitioners involved in designing and carrying 
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out research for development, and the population they planned to draw into the research 

process: the hill farmers of three project sites in Nepal. This approach was useful because it 

provided a clear core set of actors, but allowed flexibility to follow linkages with other actors.  

I acknowledge my own standpoint alongside those actors: “always located in a particular 

spatial and temporal site” (Smith 1999:5). Linking actor practices to a broader political 

economy situates anthropology within the process of negotiating social meaning. I situate 

myself within the negotiation of social meaning, acknowledging how I am translating the 

perspectives of others on the place of technology in international development.  

 Ethnographic research methods are suited for my research question, which requires an 

in-depth understanding of the social relationships behind the technologies of the RESMISA 

project (Madden 2010). This methodology allowed me to build rapport with communities of 

researchers and farmers in a variety of social roles. My analysis took me from the official 

transcripts to seek out explanations for outlying cases. I conducted open-ended interviews, 

group discussions and engaged in participant-observation to examine daily practices of 

development practitioners, researchers and farmers; analyze their relationships with each 

other; and reflect on my own place within the RESMISA project. My analysis also takes into 

account the textual inscriptions, the “public transcripts” (Scott 1990) that mediate “between 

the actual people engaged in their particular local activities as participants in a discourse and 

the intertextual organization of the discourse” (Smith 1999:134). 

Flexibility of Design: 

 How I planned to conduct the research did not anticipate everything I faced in the 

field — this is expected in ethnography. My interactions with researchers were quite distinct 

from those with farmers. They happened in different contexts: interviews with researchers 

were more formal, mainly taking place in offices; while I often spoke with farmers as they 

carried out chores around their homes. I met researcher informants through the RESMISA 
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project and initial farmer informants were participants in research activities led by LI-BIRD. 

Through participant-observation of farming and scientific research practices I gathered data 

on the discourse and practices around hard and soft technologies. I interviewed participating 

farmers as well as those not involved in order to identify who participates and how. LI-BIRD 

is positioned as interlocutor among farmers, donors and government agricultural research 

institutions. I followed the network to review and planning meetings in India, Sri Lanka and 

Canada where progress on the six objectives was presented and plans laid. 

I began with a broad operationalization of technology as something linked to 

knowledge created to improve. Going to the field with this open conceptualization kept my 

understanding flexible to respond to findings, but at the same time, there was no ‘smoking 

gun’. This was in part due to the very fixed Nepali translation of technology as prabidhi. I 

pre-tested questions to address potential confusion of the term, finding that my understanding 

of technology was influenced by industrialized agriculture I am familiar with in Canada. 

Farmers in Nepal also distinguished the tools and methods of ‘traditional’ subsistence 

agriculture from ‘new technologies’ of commercially-oriented agriculture. Overall farmers 

did not use the term technology to describe their methods or tools. Scientists on the other 

hand, believed they were “providing technology” to the benefit of farmers. 

My methodology had to be flexible to fit into the social practices of my informants. I 

planned to conduct focus groups to allow access to farmer participants who may not be 

comfortable in an interview setting and to gain insight into consensus and diversity in a group 

interaction (Morgan 1996:139). However, I found focus groups less effective in practice due 

to the added complication of translation to a methodology specifically intended to facilitate 

natural group conversation. People talked over the translation and my translator was only 

able to summarize key topics. This was partly because my translator felt it was impolite to 

interrupt, and because my Nepali was limited. I therefore focused on individual interviews 
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and field visits with LI-BIRD staff, recognizing that all details could not be captured. Further 

into fieldwork, I participated in an interaction among farmers, NGO staff and a DFATD 

manager that effectively engaged both English- and Nepali-speakers, demonstrating the 

potential for a focus group method to be conducted effectively. 

Research Informants: 

Qualitative research involved semi-structured interviews with 62 famers (58 percent 

female and 42 percent male) and 37 researchers and development practitioners. The gender 

distribution of farmers was significantly more balanced than that of researchers, which was 

16 percent female and 84 percent male, reflecting the dominance of men in agriculture and 

development positions. Sample size was of less concern than ‘saturation’ of information. I 

used a snowballing method to identify key informants involved in different stages of the 

technology development process. 

Table 1: Interview Informants 

Occupation Female Male Total 

Farmer 36 26 62 

Researcher/Development Practitioner 6 31 37 

Total 42 57 99 

 

I strived to give particular attention to the voices of women farmers and researchers, 

as well as lower caste and class participants, however the development and government 

research and extension services remain dominated by high caste men. Only one female 

informant in Nepal was a natural scientist, and she noted specific challenges she faced as a 

female trying to advance in her career. Sixty percent of farmer informants were Brahmin, 

reflecting the dominant caste by population in the sites. Brahmins represented the majority of 

key informants who I considered ‘brokers of development’, a term from Lewis and Mosse 

(2006), which they draw from political anthropology. Lower castes followed with 16.7 

percent, janajati castes (Gurung and Magar) with 8.3 percent each, and one Chhetri 
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respondent. My analysis with farmers is concentrated in Dhikur Pokhari where I visited all 

wards and spent the majority of time. In Kaskikot I visited wards where RESMISA project 

activities were conducted. I was able to meet those farmers participating in the RESMISA 

interventions with fair ease, but my efforts to talk to labourers were often discouraged so as 

not to distract them from their work. Many of the landless live on more remote plots, and 

occasions to interact with labourers who were not under the eye of an employer were limited. 

 With respect to the anonymity of participants and as per ethical requirements, names 

have been changed unless the participant consented their name be used. To protect the 

confidentiality and anonymity of people working in organizations, specific traits have been 

omitted. It’s my hope to raise broader questions that can be taken up in different situations, 

but not to make wider assumptions. Ethical challenges to ethnography that have been raised 

in particular by feminist ethnographers. Even if informants and researcher have sought a 

collaborative approach, the ethnographer is usually the final authority behind the text, raising 

questions of representation. While making efforts to move away from dualisms 

(scientific/indigenous, local/global, social/natural), I note how these dualisms played a role in 

organizing experiences of participants across a multi-sited field. 

(3.3) The Multi-sited Field 

 

 Multi-sited ethnography has been called a methodological imperative that traces “the 

webs of relationships and objects through which knowledge about nature is granted the status 

of fact” (Hayden 2003:10). The field is not just the villages where participatory development 

research took place, but also the organizational and individual links between LI-BIRD and 

their other sites in Nepal, and their connections with government and international donors. 

Interface analysis (Long 1990) suggests that it is in critical moments of interaction between 

actors —such as trainings, evaluations or consultation meetings— that observation will be 
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key to understanding the actor-network. The strength of this method comes from its breadth, 

but widening the scope meant I had to invest more time in preparation and analysis. In order 

to interact with such differently situated actors, I immersed myself in understanding the 

different approaches to agricultural research and small millet cultivation practices.  

Taking science as a site of anthropological analysis prompted reflection on the nature 

and implications of conducting multi-sited research (Marcus 1995, Hayden 2003). Science is 

not bounded to laboratories, but takes place ex situ and in situ through sharing or privacy 

among institutions and people. Moving away from a fixed locale as ethnographic site, the 

conventional approach to anthropology, multi-sited ethnography reflects daily practice across 

borders and boundaries. One should no longer be surprised that farmers in the foothills of the 

Himalayas have international connections: through migration, international institutions, 

tourism, and NGOs. This approach brings into consideration what is taken for granted as fact, 

as how we do things here. The idea of using science and technology to bring about dramatic 

improvements in the agricultural situation of South Asia is not new for IDRC, and multi-sited 

ethnography can draw out the wider impacts of a project. 

A limitation of a multi-sited approach was the challenge of determining where to be in 

order to observe and participate in interactions that would allow me to answer my research 

question. I could not be everywhere at once, and I was only privy to a small percentage of 

project deliberations. During fieldwork and analysis I struggled to make sense of 

contradictions between the relationships among small millets, food security, and 

agricultural technologies presented in different contexts. i. The RESMISA Network 

As a regionally scaled project funded by CIFSRF, the RESMISA project is ideal for a 

multi-sited analysis of the constitution of expert knowledge through the network it 

established. CIFSRF seeks to achieve the ‘correct balance’ between research and 

development through the testing and extension of agricultural and food science innovations. 

The objective of CIFSRF to support applied research to combat food insecurity through 
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networks linking NGOs and universities in developing countries to Canadian researchers. 

The interventions chosen to address the six objectives defined in the RESMISA proposal 

were carried out in each of six project sites by respective project partners. This network is 

key to how RESMISA partners acted as they moved between project sites, consulted and 

advised each other, and convened regularly to report findings.  

 Since LI-BIRD was considered the RESMISA partner with agronomic expertise, my 

interest in the concept of technology focused on Nepal. Since 1995 LI-BIRD has engaged in 

an on-going process of applying participatory research methodologies with the specific 

objective of using local farmer innovation to drive agricultural research. LI-BIRD posits that 

by putting farmers first, scientists will be better equipped to facilitate technology 

development and adoption in a more equitable way. Researchers at LI-BIRD have published 

‘best practices’ in participatory agricultural research and established themselves as leaders in 

monitoring and advocating agrobiodiversity and natural resource conservation. Initially 

supported with a small IDRC crop research grant, LI-BIRD has expanded its agronomic 

expertise to conservation, agroforestry, climate change adaptation in 37 of 75 districts in 

Nepal and 14 countries around the world (LI-BIRD 2013:8). Community-based 

methodologies have led to their flagship model, a landscape approach called Community-

Based Biodiversity Management that LI-BIRD is testing longitudinally in various sites. 

My inquiry into perceptions of technology in food security interventions also took me 

to the India project partners who emphasized the distinct social and economic contexts in 

each site. Over one month I contextualized the approach of LI-BIRD with that of the India 

project partners: DHAN Foundation in Madurai and Peraiyur, Tamil Nadu Agricultural 

University in Coimbatore, and the All-India Coordinated Research Programme on Small 

Millets (AICRPSM) at the University of Agricultural Sciences in Bangalore. All of these are 

predominantly rainfed agricultural areas where RESMISA partners promoted the cultivation 
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and consumption of small millets through various interventions. The Indian project partners 

facilitated my access to a “bird’s eye view” of their activities, however the scope of Master’s 

research did not provide enough time in the field for comprehensive comparison among sites. 

I found contextualization valuable for situating the Nepal site in the project-level and South 

Asia context. This strategy provided a ‘check’ to draw out any significant distinctions from 

the Nepal case.  

The significance of this India contextualization was that it demonstrated the inter-

country differences. For example, taking a pro-poor approach the RESMISA project faced 

two unique challenges in India that were distinct from the Nepal context: first, promoting the 

consumption of small millets where they are produced; and second, access to healthy food for 

the urban poor. In India there is an emerging market for small millets among nutrition-

conscious urban elites, but this demand is easily filled by the commercial sector and does not 

necessarily benefit smallholders in hill regions. In terms of the other small millets, the 

technological challenges of dehulling were seen as the main constraint. The other notable 

difference was the scale of agricultural research efforts in India. Inasmuch as understanding 

the India component contributed to a deeper understanding of coordinating activities across 

distinct socio-cultural and geographic contexts, it also showed insights to the power dynamics 

of research and development that will be discussed in Chapter 6. The focus of my analysis is 

on RESMISA in Nepal, which the following sections will elaborate.  

ii.  The Nepal Project Sites  
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 Describing the Nepal field sites is important because of the ecological and social 

diversity within a country just over 147,000 square kilometres (Joshi et al. 2012:1). I spent 

two months in Dhikur Pokhari, Kaski district, where Kaskikot is also located, and two 

months in Pokhara where LI-BIRD is based. I also travelled on field visits with LI-BIRD 

staff to the Jogimara site, Dhading district, where we stayed in farmers’ homes. 

Figure 6: Map of RESMISA Project Sites in Nepal, highlighting Kaski and Dhading districts 

  

Kaski district has an altitudinal variation of 1200 metres in just 27.23 square kilometres and 

significant diversity of ecological and climatic features: from subtropical in the lower 

foothills, to temperate in the hills, to alpine in the mountains (Dhikur Pokhari 2010:10). 

Dukpa’s study (2012) provided a socio-economic profile of Dhikur Pokhari and the place of 

kodo in agricultural practices. Among the population of approximately 10,100, caste 

divisions are seen in the settlement of hamlets, generally concentrated by caste, although 

several wards are mixed Brahmin and lower castes (Dukpa 2012:66). 

Dhikur Pokhari is an administrative zone with nine wards and many residential 

clusters or hamlets. Leaving Pokhara, the westward highway winds uphill and passes through 

Kaskikot and into Dhikur Pokhari, a distance of approximately thirty kilometres. Towards the 

north tower the Annapurna range of the Himalayas, crowned by fishtail-shaped peak 
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Macchapucchre. In Nepali Anna means ‘grain cereal’ and purna is ‘full’, indicating farmers 

predicted how full their harvest would be based on the amount of snow on the mountains 

(Shrestha 1998). Now Annapurna means a steady flow of trekkers, providing an additional 

source of income for rural families located along trekking routes who sell daal bhat, Red Bull 

and other supplies to trekkers. From Dhikur Pokhari, one looks out over steps of bunded 

irrigated khet terraces for rice cultivation mixed with forested areas to Pokhara valley and 

Phewa Lake. At the west border of Dhikur Pokhari is the NARC Regional Agriculture 

Research Station, known as Lumle Agriculture Research Center (LARC), a former British 

research station8 that was handed over to the Government of Nepal in 1989. Along with my 

translator, I travelled primarily by foot to each of the wards with LARC as my home base. 

Fifty-three percent of the households in Dhikur Pokhari are dependent on agriculture, 

remaining a part of the livelihood for nearly all households, even those with other sources of 

income (Dukpa 2012:69). Agriculture is largely based on cereal crops such as paddy, maize, 

wheat and kodo along with some commercial vegetable production. In Dhikur Pokhari kodo 

is relayed with maize and cultivated by 97 percent of sampled households (RESMISA 

2012b:287). It is widely perceived that the cultivation and consumption of small millets is 

declining, even though at a national level reported cultivation of finger millet is increasing 

modestly in area and production (MOAC 2013:4). Yet Nepal imported more than 17,000 tons 

of finger millet from India in 2011 alone (FAOSTAT 2013). Kodo is grown for household 

consumption, feed and fodder for livestock, and a cash crop in its processed form as rakshi, a 

home-brewed alcohol. The uses and importance of kodo vary by landownership and caste but 

its economic significance and nutritional uses make it an important focus of research and 

development (Dukpa 2012:102).  

                                                 
8
Established in 1968 as an agriculture training centre for Gorkha people returning from service in the British 

army. It turned out many Gorkhas were no longer interested in agriculture and sought other livelihoods, so the 

station mandate was extended to the surrounding community, and then to four other hill districts in 1987. 
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 I had a glimpse into the logistics of carrying out research in the diverse geography of 

Nepal. It was much easier to move around Kaski district, which had long-term 

accommodations, electricity, road transportation, and was close to Pokhara. Travel from 

Pokhara to Jogimara involved three hours by taxi and then climbing over one thousand 

meters in altitude to arrive at the nearest ward. LI-BIRD has had a presence in Jogimara for 

over ten years under the auspices of various projects on farmer’s rights and agrobiodiversity. 

Agricultural practices are similar in Jogimara with finger millet relay cropped with maize, 

along with commercial vegetable production and mandarin orchards. The same kodo varieties 

were tested in both sites but the climate is dryer in Jogimara. However, the activities of the 

project did not take place in all wards of Jogimara due to the lack of road access and the time 

required to walk to distant wards. Jogimara is larger in area than Dhikur Pokhari, so activities 

were concentrated in three accessible wards and home garden kits distributed in a fourth 

ward. Agriculture plays an important role in the three project sites within the context of 

agrarian change: infrastructure, proximity of urban centres, and flows of migration and 

information all play into farming practices. 

(3.4) Methodological Lessons from the Field 

 

While development anthropology has been criticized for its lack of theory, the 

anthropology of development must deal with its lack of engagement (Escobar 1997:506). 

Although I was drawn to be part of an action research project, the result was more theoretical 

than engaged. Acknowledging my place within the network of the RESMISA project 

contributes to my fourth objective of promoting greater sensitivity to diverse understandings 

of technology: something that can potential influence those who are more intimately engaged 

in food security projects. Spending time among several sites and with a variety of actors, it 

became clear that my most interesting data emerged from conjunctures that brought actors 
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from different perspectives together. As I discussed the changing context of agriculture in the 

project sites with farmers and researchers, it became clear that contrasting beliefs around 

kodo simultaneously supported and undermined the aspirations of the RESMISA project.  

Metcalf (2002) notes the debate in anthropology over representation and re-

presentation of cultures, therefore I emphasize that the empirical data presented reflects my 

experience and analysis in a specific context. At the same time, I must hint that I was not the 

only one engaging in representation and re-presentation: the interests of both development 

practitioners and farmers to support the cultivation of a structurally neglected crop are 

contested and may be linked to specific agendas. Going into the field, I was cognizant of how 

contemporary concerns around food-related issues have gained public attention by 

“reimagining and re-presenting marginal foods” (Finnis 2012a:4). My first lesson was in 

understanding the way that actors from different identities and positionalities (subjectivities) 

may engage strategically with marginal foods and, indeed, with the research process itself.  

Another lesson was to recognize my own positionality. Gartaula (2011) observed that 

when he returned to his home village as a researcher he was perceived as a development 

worker, which often led people to expect something from him (46). I tried to be aware of 

others’ perceptions of me. As I walked past strangers down the highway or through villages, 

far from the trekking trail with a notebook instead of a backpack, people often assumed —

correctly— I was linked to bikas. As I became familiar with people in the community, I noted 

some saw my relationship with LI-BIRD as a means to access material benefits. When I 

asked one custodian farmer where he procures new varieties, he responded, “it’s a problem to 

get the seed of new varieties. We are interested in you so that we will be able to get help from 

some organization.” This comment represents the engrained perception of foreigners —or 

foreign-educated Nepalese— as bringers of bikas (Pigg 1992). At the same time LI-BIRD 

provided credibility to ask questions about kodo and agriculture in farming communities.  
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Although I cannot be precisely sure how my affiliation with LI-BIRD impacted the 

responses of farmers, I was conscious of how farmers described their interactions with LI-

BIRD. Hopefully this affiliation-yet-separation provided farmers with space to express 

concerns. Indeed, some farmers saw me as a medium to “tell LI-BIRD” this or that concern. 

Others were curious of what conclusions I would arrive to, particularly the brokers of 

development: “You are searching and noting all the information about kodo, but now what 

kind of help you can give us? Will you say either for us to promote and cultivate kodo, or will 

you recommend we just leave it, saying it’s difficult and needs hard work?” laughed Krishna, 

a male farmer active in agro-forestry and goat rearing in Dhikur Pokhari. 

My reliance on a translator, in addition to my basic Nepali training, was another layer 

of my positionality. I attempted to hire a translator from the project site, however Bishnu 

warned that anyone who could speak English had probably left the villages. Although most 

LI-BIRD staff spoke English, none of the farmers I interacted with spoke English. 

Alternatively, we sought an agriculture graduate with the technical knowledge I lacked. My 

translator, although Nepali, was also an ‘outsider’ from the terai. By working with a 

translator not affiliated with LI-BIRD, I sought to maintain independence and minimize bias 

toward LI-BIRD in farmers’ responses. Her positionality as a graduate student of the 

agricultural university was a source of legitimacy, and our degree of association with LI-

BIRD allowed us an entry point into the social networks of farmers. 

The ecology of practice works like a fine-grained sieve I came to interpret as the 

subtle ways power is exercised through decision-making, influence and interests, in the 

context of changing agrarian and socio-economic contexts. No one in the network is acting 

without thinking directly or indirectly of how others will respond, yet at the same time things 

are not so calculated. The ecology of practice was useful for me in grounding paths of inquiry 

and in keeping an ear and eye out for cross-cutting stories and openness to the counter-
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intuitive. This was valuable as I encountered contradictions within the project, reaffirming 

my commitment to understanding the multiple ways people relate to development 

interventions. Participant-observation was particularly valuable for noting the different ways 

that positionality played into the actions of men and women farmers.  

Considering gender norms and methodology: 

I acknowledge a gender perspective not in the sense of adding a ‘women category’ 

but following Agarwal (1995) in applying a gender lens to my observations of practice. 

Women in Nepal are not a homogeneous category and I sought to make distinctions in terms 

of gender, but also intersectionality: from single women, to mothers, to caste and class 

differences. With men’s increased entry into non-agricultural activities within and out of 

country, the agricultural sector in Nepal is increasingly in the hands of women and the 

elderly. This is not only changing the economy, but altering family relations and expectations 

about farming. In Nepal, the feminization of agriculture means that the physically demanding 

work of seeding, transplanting, harvesting, and processing (threshing, winnowing, grinding, 

leg pounding and cleaning) of small millet falls largely to women (Pradhan 2010:682). The 

dilemma of women’s drudgery has been evoked as a problem by the RESMISA project. How 

to decrease drudgery raises questions of whether a ‘technological fix’, or challenging socially 

constructed gender norms is necessary. There are many differences in caste and class that 

mean women’s experiences as agents, caregivers, and people situated within a specific 

historical and socio-economic context vary significantly. 

  Following a practice approach, I sought to learn the activities of farmers, and tagged 

along with women as they completed chores. I tried to help as much as possible, but trying 

not to be a burden meant mainly offering conversation as I observed women’s many roles. 

Women are responsible for protecting the spiritual health of their family and community. 

Whether Hindu, Buddhist, or practitioners of indigenous beliefs, carrying out spiritual rituals 
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was an important part of daily life for people in my Nepal field sites. Women are responsible 

for most food preparation, and have knowledge about the cooking qualities of varieties they 

cultivate. Expected gender roles crossed when we arrived at the home of one key informant’s 

brother. “It’s funny because today I am at home and my wife is out in the fields cutting grass” 

he laughed, seemingly embarrassed, “I will make you tea, don’t worry!” As I followed the 

actors, I observed the dynamics of gender expectations and cultural traditions that considered 

kodo in relation to the other crops and the dynamics of gender, culture and religion. 

 While household responsibilities fall primarily within gendered domains, most 

agricultural work is flexible, and family members often work together. Agricultural work is 

not only determined by gender, age also plays into the allocation of work: while older men 

threshed kodo with a stick alongside their wives, I did not observe young men engage in this 

activity. “Light labour is done by women and heavy labour, such as preparing the land, is 

done by men. Now I am old and my son is in Pokhara so I must hire labourers” commented a 

Brahmin farmer. The image of women bent over by the weight of logs tied to their backs, 

walking past young men playing board games remains an example of the division of labour I 

observed. Methodologically, I remained an observer, trying to be cautious of my own cultural 

assumptions related to agricultural work and gender roles. My relationship with LI-BIRD was 

somewhat more engaged, but still complex, as the next section will elaborate.   

(3.5) Relationship with LI-BIRD and within the RESMISA project 

 

 An implication of institutional ethnography is that subjects conduct their own 

analysis, both internally and in the public domain. LI-BIRD’s approach to evaluating and 

reporting progress toward objectives is distinct from my ethnographic approach. They seek to 

measure and demonstrate the efficiency and effectiveness of their interventions, both through 

managing human and financial resources, and through establishing relationships with 
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partners. I seek to show how particular ideas, such as participation, gender, and sustainability, 

are used to enroll supporters (farmers, donors, officials and researchers) through processes of 

translation of logics. Ethnographic research methods provided flexibility to recognize those 

logics through the conjunctures of actors in the network, and as they are inscribed in pubic 

and hidden transcripts. While LI-BIRD was open to an anthropological approach, there was 

still resistance by some within the RESMISA project to the concept of reflexivity. 

 The role LI-BIRD played in my research was crucial. Not only did their staff assist 

with logistics and learning cultural cues, but they were open to discuss the questions I had 

about how they engage with farmers in technology development. The management and staff 

of LI-BIRD directly involved in RESMISA activities were quick to understand my objectives 

and facilitate meetings with other researchers involved in NUS. The LI-BIRD office was 

important space to engage with staff working on other projects. The NGO is accustomed to 

international volunteers, so I was encouraged to take initiative to learn about other 

programming areas. I made efforts to involve myself the dynamics of the organization that 

resulted in personal as well as research relationships with people who were also informants. 

Although my fieldwork in Nepal was four months, this was an intensive period of 

experiential learning about what it means to do development work. 

For development practitioners, reflection is institutionalized through reporting. 

Monitoring and evaluation is a means by which partner organizations reflect in a direct way 

about the outcomes and impacts of their activities, both internally for LI-BIRD management 

and at the RESMISA project level. Official transcripts of the project flow to IDRC as reports. 

Review and planning meetings were points of convergence of the nodes of the network9. 

Through the course of fieldwork in South Asia I attended two review meetings with project 

                                                 
9
 The network included plant breeders, agronomists, agricultural engineers, nutritionists, food scientists, 

development practitioners, field staff and social scientists. 
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partners. A third meeting in Edmonton took place prior to the International Food Security 

Dialogue at which all CIFSRF projects were invited to present emerging results. These were 

sites of negotiation for defining priorities, reporting action, and translation of activities across 

four countries, designed to meet the six project objectives in a period of 42 months. 

 It soon became clear from my ‘outsider’ perspective that while the RESMISA 

objectives fed into each other, they were primarily treated as distinct. There were challenges 

for some researchers to go beyond their area of specialization and to recognize the potentially 

wider impacts of the technology they were creating, or how their research fitted into wider 

development efforts. Project meetings were a site of translation involving the exercise of 

power through the agendas and decisions. It was controversial when I presented my topic and 

progress to the rest of the international team. Initially there was hesitation, resistance even, 

from some researchers to being within the scope of analysis. I emphasized that my approach 

was not an evaluation, but a contribution to the place of social science within the 

interdisciplinary project. Even still, some scientists did not consider my qualitative research 

methods ‘legitimate’ compared to the scientific experimental method. 

Another process of translation, closely linked to my methodology is translation of 

concepts. To clarify, the term development is used two ways in this thesis, one, signifying 

research on ‘emerging’ technologies and, two, signifying the project of improvement that is 

international development. However technology development is not necessarily connected to 

development outcomes, I use the term technology intervention to connect the process of 

technology development to the objective of changing practices to improve agricultural 

output, in this case of small millets. Improvement is, of course, a contested concept. My 

focus on the place of technology seeks to go beyond improvement as a formula: problem x 

plus (low-cost) technology y. Translation, therefore is an important theme, along with 
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complexity, throughout this thesis in terms of multiple meanings and how knowledge about 

relationships among agriculture, ecology and technology are articulated and acted upon.  

 The challenge I faced in seeking to give attention to social processes is not a new one: 

Cernea (2005) notes that while social scientists have been involved in the international 

agricultural institutions (CGIAR) for over three decades “they started from the very bottom, 

as intruders in an organization created initially, as Gonfeldt and Lweinger-Moock wrote, for 

“managing agricultural technology (1989)” (74). Despite nearly four decades of social 

scientists paving the way in agriculture technology research, I learned I would still have to 

prove the value of my research perspective to biophysical scientists involved in the project, 

with the support of established social scientists including my advisor. 

(3.6) Conclusion 

 

 Translation in ethnography is significant, not just of languages, but of concepts. 

Translation is important to the interdisciplinary process so that misunderstandings of different 

words for the same concept, or different meanings for the same word, can be identified and 

addressed. As LI-BIRD constantly positions itself with respect to other organizations, 

specific expertise and institutional knowledge they can mobilize through their networks are 

highlighted and reflected upon. My anthropological approach required not only asking what 

people did, but why, and then observing disjunctures and translations of practices. The value 

of this methodology is the ability to include a wide range of perspectives of technology and 

show that the authorized interpretation is one of many perspectives. My objective is not only 

about interpreting the interface between farmers and scientists in order to increase technology 

adoption, but rather to position the narrative of the RESMISA project about technology and 

food security as part of the construction of expert knowledge. Ultimately, I feel this was the 

correct approach: it would not have been possible to observe such nuances had I looked only 
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at Dhikur Pokhari or only at the political economy of food security interventions. The human 

dimension of the development process is often removed through translation, although it is the 

factor that can ultimately either energize or torpedo a development project. 

 Sharing my writing with LI-BIRD is an important step in my methodology because 

the response to a social science perspective, whether agreement, disagreement or uncertainty, 

is part of my third research objective to examine the place of reflexivity in the discourse and 

practice of the researchers involved. As the next chapter demonstrates, there are significant 

differences in the approaches of farmers and scientists to technology, which are analyzed 

through the ecology of practice approach. It is important to consider the view from the 

beginning proposal of the project in relation to the complexity that followed.  
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Chapter 4: Science and Technology in Ecologies of 

Practice 

 
 

As scientists we talk in scientific language, but as a layman, what does it matter? Why should I bother if 

calcium, or iron is there? Whatever lab analysis is there, kindly translate this scientific language of linolic acid, 

etc. into understandable language into layman’s terms and into local languages. 

           Nutrition researcher, RESMISA project 

 

We don’t have technology here. I am illiterate and I don’t even know what that word even means. 

        Female Farmer, 60 years old, Kaski 

 

 

 

(4.1) Introduction: The view from the beginning  

 

 This chapter positions the RESMISA project within in a line of inquiry into how 

development projects are ‘put together’ as an assemblage. It outlines the aspirations of the 

RESMISA project, then examines the key technologies selected by the project: agronomic 

interventions for Sustainable Agriculture Kits as a practice technology, improved seeds and 

quality traditional seeds as a biological technology, and tools and machines as hard 

technology. In order to address my second research objective of examining the interaction 

between science, knowledge and technology, this chapter looks at the view from the 

beginning of the project: the logic of the project that informed the testing of these three 

technologies. This chapter seeks to demonstrate the social embeddedness of the technologies 

selected by the RESMISA project — not only to counter scientific reductionism, but to 

demonstrate how the process of translation is central to the effort to ‘revalorize’ small millets. 

 The aspirations of RESMISA fit into three visions of change: to increase the 

productivity of small millets, to decrease the drudgery of cultivation, and to increase the 

status of small millets. Integrating natural and social sciences to achieve these aspirations 

reveals juxtaposing discourses within the project objectives: the paradox of promoting a 
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structurally disadvantaged crop in the context of agrarian transition. At a project level, I ask: 

what are the interests behind the specific technological interventions that the project selected? 

Based on the theoretical understanding of an actor-oriented approach, examining the histories 

of the technologies is important as development interventions are “linked to previous 

interventions, have consequences for future ones, and more often than now are a foci for 

intra- and inter-institutional struggles over perceived goals” (Long 2004:25-26). Farmers 

were involved in selecting the initial technological interventions. The impact of the 

interventions on actors involved is not limited by the ‘end-date’: just as previous 

interventions informed the design of the RESMISA project. The objectives of RESMISA can 

be thought of as a set of interlocking outcomes: some of which can be easily quantified and 

translated, but the impact of others may be intangible at first. Social scientists within the 

project aspire not only to provide farmers with access to site-specific machines, 

methodologies and tools to which they have shown a preference, but to take a transformative 

perspective to the ecological and socio-economic contexts in which people farm.  

(4.2) The Aspirations of RESMISA 

 
All project sites we chose have a high rural to urban male migration region and consequently households are 

managed predominately by women…Many of the poor women were small millet farmers who drew parallels 

between their marginalization and the marginalization of small millets. 

Karthikeyen et al. 2011:34 

 

 The RESMISA project specifically considers those farmers, particularly women, in a 

marginalized position. As noted in the above epigraph from the project document, this 

consideration means that the project seeks to promote both nutrition and livelihood options 

for marginalized farmers. In Nepal there is potential for greater market linkages to urban 

areas as small millets are increasingly demanded in urban areas. This requires defining 

“increasing the status of small millets”: this objective was approached through the access and 

availability of value-added small millet products and through the sharing and promotion of 



 

 Husak  74 

knowledge of small millets. Value-addition was addressed in terms of nutrition analysis and 

small millet food products that were prepared, packaged and promoted. The contribution of 

an ecology of practice lens is to ask how this vision of small millets can understand value 

more broadly than just market value: this was a contribution of social scientists to the 

RESMISA project design. 

 Increasing the status of small millets is not only related to supply and demand but to 

the diverse ways small millets are valued. Farmers value agrobiodiversity for the goods and 

services provided: goods being the adaptive traits, direct uses as food, nutrition and utilities; 

services indicating direct uses in food culture, habits, religious and spiritual needs, as well as 

the indirect use values of ecosystem services to soil, pollination, pest management and 

nutrient recycling, as well as nitrogen fixing (Sthapit et al. 2008:150). Direct and indirect 

values were expressed for finger millet in the project sites where they were cultivated by all 

ethnic groups for consumption, fodder, and for making alcohol (mainly by Matwali castes 

and Gurung ethnic group). Specific foods are linked with life cycle events and Hindu and 

Buddhist festivals: bhat (rice) is particularly important to Hindu ceremonies, while kodo is 

not eaten on auspicious days; however rakshi and jand are important to Matwali who also 

offer kodo food to their deities (Pant and Ramisch 2010:92, 88). Small millets have culinary, 

medicinal, symbolic, spiritual and fodder value. RESMISA seeks to increase the status of 

small millets among the people who cultivate them, recognizing that ‘marginal’ grains (in 

some contexts) are valued for more than subsistence or economic reasons. 

 Although eating bhat daily is a source of prestige and high-status in Nepal (Pant and 

Ramisch 2010:81), variation in food habits among regions and ethnic groups adds complexity 

to the simple narrative that small millet is a poor person’s food. This use value of small 

millets challenges the discourse of neglect, although land use systems and the low market 

price for finger millet are obvious barriers to commercialization. “Currently, people know the 
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benefits of kodo, but it fetches lower price” commented Krishna, a Brahmin, “Where there is 

water, rice will be grown because yield and price are higher. Kodo needs less water though, 

that’s why it is important to the poor farmer.” Re-presentation can change the perceptions 

around small millets but may not be sufficient to address structural constraints.  

 Farmers adapt land use, food habits and adaptive traits of agrobiodiversity to meet 

their needs in specific contexts, which is mainly for their own use rather than for markets. 

The RESMISA project attempts to address the ‘chicken and egg’ conundrum facing 

neglected crops: on the production side farmers are less interested to grow rainfed cereals 

because they have lower productivity and demand more labour. On the post-harvest side, 

processors prefer to work with high volume, and high-value crops. Promoting low-volume, 

low market value small millets therefore requires a ‘whole package’ approach — but to what 

extent are specific contexts and social positionalities considered? And who defines that 

package? Revalorization is not just about supply and demand, but also about transforming the 

conditions of production and consumption. Marginal foods can be harnessed by diverse 

actors pursuing goals “that may or may not reflect the priorities, practices, and preferences of 

the populations associated with these foods” (Finnis (2012a:2). The rest of this chapter 

analyzes the specific technologies tested and applied to small millet cultivation with attention 

to the way they fit into the ecologies of practice of farmers.  

 The verb revalorize is not only about increasing market value or value-addition, but 

about the well-being aspects of value that go beyond markets. From this approach, increasing 

the status of small millets must address power relations and cultural contexts of men and 

women farmers and consumers. The use value of small millets factors into determining and 

adapting technologies with potential increase productivity and decrease drudgery. The three 

specific technologies tested in the RESMISA project are demonstrative of the multiple ways 

technology is conceptualized by different actors in the network.  
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(4.3) RESMISA Technology in Nepal: Seed as a biological technology 

 

Seed is a carrier of genetic technologies, and the foundation of agriculture. Local 

varieties, or ‘landraces’, were first randomly pollinated by birds, insect and wind, but as 

humans settled and began to cultivate, farmers selected and saved seeds for future cultivation. 

Plant breeding has developed techniques to control the genetic inheritance of plants, through 

open-pollination or through in-breeding to form hybrid varieties with desired traits, and also 

through marker-assisted breeding. Agrobiodiversity is central to the on-going debate on how 

to produce enough food to keep pace with population growth and food demand, with the 

anticipation of climate changes. While the strategy of the green revolution was the 

development and wide diffusion of technology in developing countries, with genetically 

modified seed technology the push is largely through private proprietary research, then 

provided to farmers on market terms (Jacobson et al. 2013:652). This is the trend for 

commodity crops, but finger millet has been largely absent from this trend so far and there 

are no GMO crops or seeds registered in Nepal and currently no available hybrid varieties of 

finger millet (Thapa 2013:130), LI-BIRD is focused on developing the capacity of farmers 

promote the value and protect farmer rights to landraces. In Nepal, seed technology is 

developed through formal plant breeding by NARC, through participatory plant breeding 

(PPB), and through farmer-oriented development and conservation of agrobiodiversity.  

Agrobiodiversity management approaches seek to recognize farmers’ rights as 

creators and custodians of biodiversity. This section distinguishes between ex situ (off farm) 

and in situ (on farm) approaches to conservation and crop improvement and the RESMISA 

intervention of Participatory Varietal Selection (PVS), working with farmers to select 

promising varieties out of available local and improved seed materials. I was in the field site 

from October to January for the growing season and trials of improved varieties and 

landraces by LI-BIRD and the communities that are custodians and managers of diversity.  
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Seeds are integrated into the ecology of practice: grown according to the ecological 

conditions into which they are integrated and manipulated by the practices of farmers. 

Natural factors, from the number of seeds per flower or panicle, to upland or lowland 

conditions, combine with social factors such as approaches to mixing or saving seed for the 

next cultivation season, and shape the uniformity or diversity crop varieties (Nuijten 

2011:197). Uniformity and diversity are both key to agriculture: uniformity of desired traits 

in a plant population means stability of yield, while diversity may be a source of security for 

both farmers and breeders: if one crop fails then another crop may provision household 

consumption, or be available as material for future breeding, respectively. 

Seeds are genetic material that can be saved either ex situ or in situ. Ex situ 

conservation stores germplasm in genebanks, accessed by public researchers and private 

corporations, safeguarding agro-biodiversity and also private property. In formal agricultural 

research, seed technologies are evaluated in monitored conditions for yield, along with biotic 

and abiotic resistance (Classen et al. 2008:2413). Only formally approved seeds can be 

commercialized legally. Some participant farmers play a role in defining the research 

problems and in validating the technology, but it is research institutions that prioritize 

research problems and finalize a technological package of practices to address the specific 

issue. However, the vast majority of farmers in the high-hills do not have access to irrigation 

or inputs at the right time or quantity as prescribed by agricultural research results. To 

address the gap between scientists and farmers, LI-BIRD focuses on on-farm conservation 

that maintains diversity on-farms, available to local land-users that have cultivated diversity 

for generations. This is done through community biodiversity registers, community seed 

banks and community-based seed production of landraces (Subedi et al. 2013:16). In situ 

conservation activities are important because most farmers do not purchase seed: the informal 

seed system in Nepal is the source of over 90 percent of seeds for farmers in hill regions. The 
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grain ‘heads’ from healthy early-maturing plants are harvested first with a sickle and kept 

separate from the rest of the harvest. The preferred method for threshing uses the soles of the 

feet to dislodge the grains from chaff, called madne, done exclusively by women. This 

protects the grains from damage, while the rest of the harvest will be threshed by beating the 

panicles with a stick. 

Many farmers are hesitant to purchase seed for cereal crops when they can either save 

or exchange seed. Farmer-to-farmer spread of seed is important to agriculture in most 

developing countries, but it is not the fastest method (Joshi et al. 2002:41). Only three 

varieties of finger millet have been released through the formal agricultural system in Nepal, 

all released over 25 years ago. I found that many farmers referred to these varieties as ‘local’. 

While there is no hybrid or high-yielding variety of finger millet currently available in Nepal, 

Pant (2010) suggests with empirical data from Kaski that farmers’ adoption of high-yielding 

varieties is often characterized in terms of class. Wealthier farmers are able to purchase 

inputs more consistently while poorer farmers tend to maintain traditional varieties; however 

this class view tends to disregard cultural reasons behind whether farmers adopt new varieties 

(Pant 2010:77). Some landraces are conserved for religious and cultural ceremonies of 

particular ethnic groups (Rana 2004). Farmers assess varieties, not for a single trait, but for 

sets of traits, including agronomic qualities, early maturity, stable yields under low rainfall 

conditions, yet these qualities may be less important than cooking or gastronomic qualities, or 

symbolic value. 

Despite the active management by farmers of their biodiversity, when a problem is 

faced, agricultural scientists can offer other perspectives based on their knowledge of 

biophysical phenomena. However, as noted, research station solutions were not easily 

transferable to farmers’ conditions. Yet former LARC scientist, a founding member and 

current Chair of the Board of LI-BIRD, Dr. B. Sthapit made an effort to take plant breeding 
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onto farmer’s fields. This innovative approach, which became the first example of 

Participatory Plant Breeding (PPB) in Nepal, began in 1993 in the community of Chomrong. 

Gorkha women there cultivated a red-grained rice at 2200 meters above sea level. The 

women pounded the red rice to make it white or had to purchase white rice from the market 

to offer guests. Ignoring the LARC stipulation to focus on so-called hill crops, (potato, millet, 

maize), Sthapit listened to the women’s demands for a white-grained rice, noting that their 

problem (grain colour) was relatively simple to resolve through plant breeding.  

Crediting the women farmers organized by a passionate agricultural technician, the 

breeding cross resulted in unexpected benefits: the white-grained plant population was also 

disease resistant and cold-tolerant. In five years the resulting variety, Machhapuchhre-3, was 

recognized in the formal system and began to spread to farmers at lower elevations through 

farmer networks and far east into Bhutan. By paying attention to agricultural and cultural 

practices and women’s requests, the researchers did not ‘provide’ technology, but trained 

them in seed production and experimental methods. By the time the technology went through 

the formal release process, it was already well in use by farmers in Chomrong. This is 

significant because it is an example where the plant breeding and agronomic knowledge of 

scientists and the knowledge of women farmers of agrobiodiversity were brought together 

through mutual investment in the relationship and research process. 

 The success of the PPB methodology to develop seed technology generated interest 

on the possibilities of innovation at the intersection of farmer and scientist knowledge that 

could expedite the breeding process while meeting community-specific needs. PVS, a 

simplified model of PPB that removes the breeding aspect to select from existing seed 

materials, can be completed in a short three year timeframe. This methodology can be applied 

with both improved and landraces, and the objective is to provide the benefit of additional 

varieties rather than replacement. For the RESMISA project the goal of PVS was not to 
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replace varieties but to enhance access to diversity and learning about formal breeding. But 

the approach of all agriculture development projects is not so nuanced, as LI-BIRD project 

officer Pitambar Shrestha noted in Mallapaty (2013): “We declare that Nepal is rich in 

genetic resources at international forums, but our own projects and initiatives have led to 

huge losses,” he maintained. “Farmers are being told that they should use improved seeds 

from all sides —radio, television, newspaper— but only few voices tell them that they should 

also conserve local seeds” (151). While formal research attention is almost exclusively 

focused on developing improved varieties, the RESMISA project acknowledged the many 

local solutions that are well-adapted to niche conditions. While the distinction between 

agrobiodiversity and productivity are not mutually exclusive, the focus of research 

institutions on improving yield may overlook local innovations that are well adapted to 

Nepal’s diverse conditions. As the LI-BIRD project leader noted to me, this is why 

RESMISA focused on collecting quantitative and qualitative data on promising finger millet 

landraces, such as Seto Jhyape, from Kaski district. 

The approach of RESMISA was to identify suitable varieties (landraces or improved) 

for each site, then initiate seed production. This is demonstrative of the ways that seed needs 

to be understood both technically and within the social and cultural practices of farmers. 

Humphries et al. (2000) note that ultimately farmer participatory approaches will be 

evaluated in terms of cost and benefit, so whether ecological or social outputs are taken up 

depends on a broader understanding of those outputs (1). Improving productivity in rainfed 

agriculture and utilizing agrobiodiversity requires not only seed technologies, but crop 

management and agronomy techniques to address on-farm ecologies. Seed is the foundation 

of agriculture and feed into sustainable agriculture kits that will be “built on farmers’ 

indigenous knowledge and active participation in the research process” (RESMISA 2011:10). 

(4.4) RESMISA Technology in Nepal: SAK technologies as method and practice 
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The objective of the sustainable agriculture kit (SAK) technologies is to address 

issues of scale and financial sustainability. Through history farmers have developed strategies 

that fit into specific agro-ecological contexts, but do not generally have the time or resources 

to disseminate these technologies beyond farmer-to-farmer networks (Raizada 2012). The 

RESMISA project ‘gathered’ and tested technologies for specific agro-ecological zones with 

the objective to capture farmer processes of technology development. A significant yield 

increase may not come from a ‘single’ technology, but from a combination —just as farmers 

choose seed for a set of traits. Agronomic practices may centre on a package of tools, inputs 

and methods. Raizada’s explicit goal of scaling up frames the research question: “what is a 

practical mechanism to scientifically validate indigenous innovations inexpensively and 

create a global pipeline for these tools to help large numbers of poor people, while 

simultaneously rewarding the innovators and/or their communities?” (2012).  

The SAK approach seeks to integrate two distinct objectives: to sell the technological 

kit (at prices under 10 dollars), while at the same time including the poorest farmers. These 

objectives stem from scepticism in the ability of aid projects to ‘build capacity’, and a 

concern that development fosters dependence on institutions. By providing farmers access to 

knowledge and low-cost technologies through commercial channels the approach seeks to 

achieve higher rates of adoption of simple environmentally sustainable technologies. The 

technologies selected should be linked with training of farmers on scientific methods (split 

plot, controls, replicates, blind studies), and target entrepreneurial women farmers. This 

ambitious project converges broad desires to improve agricultural opportunities, but when 

brought to the project site level, how is it carried out? 

SAK research and dissemination will continue after the RESMISA project, but the 

model contributed significantly to the RESMISA approach to technology development:  

technology as a ‘missing’ or misused factor for improving the productivity of agriculture in 
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marginal rainfed areas. By ‘kit’ the SAK concept referred to an assemblage of three 

components: (1) improved seeds (landraces or improved varieties); (2) low cost technologies; 

and (3) a picture book to communicate peer-reviewed scientific and indigenous knowledge 

and practices. Low-cost “$1-10 technologies” and methods are drawn from an evolving 

database including: line sowing, seeding grasses for soil and moisture conservation on 

hillsides, seed sorting, separation and surface washing, improved weeding tools to reduce 

female labour and rely less on expensive herbicides, and micro-dosing 10  with inorganic 

fertilizers (Raizada 2012). The picture book will provide extension to illiterate farmers, 

women in particular, and be reinforced with demonstration-based training to provide a link 

between technologies, knowledge and practices. An inventory of technologies for each site 

will offer farmers choice among sustainable technologies. All these approaches are standard 

agronomic research activities and the concept of a ‘kit’ was a topic of debate. 

Technology testing was carried out by ‘farmer experimental groups’, mobilized through 

existing CBOs, meaning that the farmers involved were already inclined to engage in local 

innovation. LI-BIRD staff worked with these ‘experimental farmers’ to conduct on-farm 

experiments related to plant population, sowing methods, hand-operated seeding and weeding 

tools, soil nutrients and pest control in multiple sites in order to identify promising agronomic 

interventions for further SAK trials (Raizada 2013). Agronomic trials in line sowing also 

sought to facilitate mechanization (with a hand-pushed seeder and fork weeder) as a response 

to the lack of labour. An underlying assumption of this approach is that through a shift in 

scale and access to appropriate technologies, smallholder subsistence farmers will be 

endowed with knowledge to link tools and action.  

                                                 
10

 The objective of micro-dosing fertilizer directly into the hole where the seed is placed is to increase crop 

yields (adding nutrients such as phosphorous, potassium and nitrogen) using a fraction of the amount of 

fertilizer applied in high-input mechanized farming. This makes the use of fertilizers more cost-effective for 

smallholder farmers while maximizing returns (ICRISAT 2009).  
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This contextualization of technologies created a space in which a common ground was 

built between Bishnu, the LI-BIRD field staff and the experimental farmers. One of the roles 

of farmers in the research was to ensure that the experimental research design reflected their 

own cultivation practices rather than research station conditions. The researchers proposed 

trial designs that followed the experimental method, and the first finding was that NARC 

recommendations were not optimal for farmer conditions. Bishnu shared the research design 

with the experimental farmer group, which included finger millet single cropped with 

experimental treatments, including direct seeding (intended to reduce the labour of 

cultivating nurseries and then transplanting kodo seedlings — tasks carried out primarily by 

women). The farmers initially opposed direct seeding. But some older farmers were adamant 

it was possible. The owner of the experimental plot pushed to have maize included in the 

direct seeding trials, to reflect the farmer’s relay cropping practices into the experiment.  

While Jogimara trials showed direct seeding is a viable practice, in Kaski the trials 

made clear that direct seeding in intercropping conditions was a complete failure, perhaps 

because of wet conditions and weeds that suppressed germination. The longer rainy period in 

Kaski limited the possibility of seeding maize earlier to beat the rains and one LI-BIRD 

agricultural scientist had doubted whether it would be worth testing. Direct seeding in 

monocropping conditions was viable, but not significantly beneficial compared to farmers’ 

practices. Rather than consider direct seeding in intercropping conditions a ‘failure’, it 

resulted in maize being included in all PVS trials, which were single cropped the first year — 

which is a positive example of learning in the research process.  

The learning from the first year of kodo PVS led the LI-BIRD Program Leader for 

RESMISA to insist that changes to kodo cultivation could only take place if maize practices 

also changed. One of the agronomic interventions tested the possibility of using a seed drill to 

plant maize and then line transplant finger millet seedlings between the rows using the 
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newest NARC maize, Manakamana-3 (M-3), an open-pollinated (not hybrid) variety in the 

kodo-maize cropping trials. Integrating maize brought the experiments closer to farmer 

practices, and also reflected how changing seed alters the results: this maize variety must be 

planted earlier and harvested later than local pahelo maize.  

 An unexpected result was the reaction to Manakamana-3 maize. M-3 has been 

adopted in many areas, but farmers in Dhikur Pokhari and Kaskikot were quick to bring up 

issues with M-3 while I inquired about kodo. Although yield was superior to local maize, “its 

defect is that we cannot intercrop when cultivating this variety, and it decays too” said 

Neeraj, a male farmer who had worked at LARC and in the Gulf countries. Farmers said that 

M-3 decayed from a weevil attack after harvest. “It is always better to grow varieties which 

yield more” he continued. “But growing a variety that decays is worthless. We preserve 

pahelo maize for one year, but M-3 decayed within 3 months. We fed it to the livestock.” 

NARC and LI-BIRD scientists responded that due to higher moisture content, exacerbated by 

rainfall at harvest-time, the kernel became soft and difficult to dry completely without 

adequate storage conditions. This example is significant for appreciating the holistic 

approach of farmers to cultivation within varying ecological conditions. It demonstrates how 

farmers draw from holistic perspectives to evaluate technologies: if part of the assemblage 

did not work, or in unexpected climatic conditions, the whole cropping system could fail. 

This emphasized to me the role of risk in agricultural testing: farmers with greater resources 

were able to take on risk that a trial may fail, and compensation may not fully cover the loss. 

SAK trials sought to gain an understanding of the ecologies of practice of farmers in 

the project sites by investigating the technological linkages between varieties, practices, and 

tools. When it came to translating the results to the project the term ‘kit’ was again debated 

and there was no tangible example of an SAK at the sixth six-month meeting in Colombo in 

February 2014. Whether the entire kit itself was a technology or the components were 



 

 Husak  85 

technologies remained unclear. It was questioned if the SAK was really different than the 

‘kits’ that were already a part of many government extension programs. A context-specific 

approach would require there be many SAKs and continued testing to ensure that the 

suggested SAK would be appropriate for each context. This process of site-specific testing 

and follow-up may be the factor that distinguishes the SAK approach from other technology 

kits that are already part of DADO extension activities. This also indicates that the project did 

not hastily stitch together a kit just for the sake of outputs, but was oriented to process. 

 Along with the physical kit, the SAK approach aspires to outcomes of social change, 

such as targeting the kits toward women and “actively identif[y] innovating and 

entrepreneurial women farmers” for involvement in the project (Raizada 2012). This social 

transformation aspect will be an important measure of the impact of the RESMISA project as 

another CIFSRF-funded 36-month project called Nepal Terrace Farmers and Sustainable 

Agriculture Kits (SAK Project) will build on the findings of the RESMISA project to test and 

disseminate technologies related to all hill crops. Attention to gender remained largely 

binary, but it will be important to consider which women will be able to access the SAK. It 

will be seen, as the technological components are integrated, whether the objective of social 

change carries through and what the intended and unintended impacts of scaling up may be.  

(4.5) RESMISA Technology in Nepal: Machines as hard technology 

 

Growers may mechanize to replace costly labor if an economical mechanical alternative is available. 

However…[a] machine cannot easily mimic the judgment and dexterity of experienced farm workers, 

particularly when crops do not mature evenly, and workers must determine what can be harvested during 

multiple passes through fields and orchards…Developing a viable mechanized harvest system often depends on 

breakthroughs in three areas: machinery, varieties, and agricultural practices. Results from all three lines of 

research may not emerge at the same time.  

                 Calvin and Martin 2010:29 

 

 On my first day in Dhikur Pokhari I met Laxmi, president of the Aama Samuha 

women's group. The threshing machine was stored by her home, where she lived with two 

teenage children (both studying in Pokhara, neither planning to continue farming). Her 
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husband worked in the Indian Army, but after retirement “didn’t have the experiential skills 

necessary to farm, he didn't like it” she noted, so he left to work as a security guard in Iraq. 

Turning to the threshing machine, she said that last year’s harvest was early and the machine 

(as the farmers called it) did not arrive in time to be tested. So far it had been used only for 

demonstration but she expected it would be tested widely.  

 Two weeks later, I met Bishnu and a LI-BIRD field staff to test and video document 

the threshing-cum-dehulling machine. Bishnu noted that in a demonstration at NARC the 

machine was operated by just one person. We were quick to see that this was not realistic for 

operation in the field. Laxmi’s neighbour Mithu commented that the machine was most 

efficient with three operators: Mithu stepped with pressure repeatedly on the foot pedal to 

spin the drum, her husband fed kodo heads into the top of the drum, and her daughter shook 

the straining tray that repeatedly needed to be unclogged of chaff, replacing grains to pass 

through a second time. Bishnu commented that both threshing and dehulling could be done in 

one pass if the grains had been properly dried. I picked up a handful of grains and was able to 

clump them together with my fist. Guarded optimism was the emotion of the afternoon. From 

the RESMISA meetings, the importance of the threshing machine as a tangible outcome of 

the project was clearly expressed. It is a technology that can be demonstrated and translates 

well as a tangible symbol of the project. The machine was not an innovation of the 

RESMISA project, but an introduction of an existing technology that RESMISA had the 

intention to test and improve. It was a tangible product in the process of technology 

development, and LI-BIRD’s involvement in testing the prototypes developed by NARC 

reflected the lack of private sector interest in investing in mechanization for kodo.  

 It was surprising to discover that the optimism toward mechanization of neglected 

crops reported in the earliest IDRC Annual Reports was so similar to expectations about 

mechanization in the RESMISA project. Post-harvest processing projects go back to the 
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1970s, including efforts to bring all aspects on mechanization together under one roof in a 

post-harvest processing centre. For the small millets other than finger millet, these post-

harvest constraints remain major challenges in commercialization. In Nepal the role of a post-

harvest technology centre was not so relevant because, although threshing finger millet is 

labour-intensive, it does not require dehulling, making it significantly easier to process. The 

comment thread across NUS crops is the interest of donors and the expectation of NGOs to 

raise money for these crops. 

LI-BIRD has also connected the machine to the aspiration of decreasing drudgery. LI-

BIRD staff hoped the threshing machine would have a positive social impact of increasing 

male interest in a task primarily allocated to women. While farmers described the gender 

division of labour to me as discrete and unchanging, in practice there is a degree of flexibility 

depending on who is available to do agricultural work. Before the 19th century, Brahmin men 

were not supposed to plough land, however now Brahmin men said they would engage in 

ploughing if they had time, or would hire labourers to do such work. Other activities related 

to finger millet cultivation are perceived as women’s work. Mechanization is considered 

within the male domain and the few mechanized tools available in the project sites, such as 

one hand tractor and mills, were all owned and operated by men. 

The theory that women are “less concerned” with mechanization is one possibility, 

however given that existing mechanized technologies are not in their control, the RESMISA 

researchers suggested that women-friendly mechanization could decrease the women’s 

drudgery and potentially even improve gender equality. While this change may help in some 

cases, one drawback is that men are often abroad and this limits both their involvement in 

threshing and the accessibility of the threshing machine to women. A Dalit woman from 

Kaskikot went to test the machine with a small amount of kodo and Purna showed her how to 

operate it, however she could not operate it on her own as her husband was abroad, so she 
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disappointed left and threshed the rest of her harvest with a stick. Claims of increased 

participation of male members in threshing and less time and effort required for threshing 

have already been made by LI-BIRD about the machine. Whether men are more interested to 

assist women in threshing with the machine is difficult to tell so far, but should not be 

overstated until there is a change in practices across positionalities. 

Farmers who were optimistic about the potential of the machine expressed 

contradictory expectations for improvement: “The machine is small so if the drum was bigger 

the work would be faster. On the other hand, it is already too big to move easily from house 

to house, so it would be more useful if was portable. Actually, it would be best if it was 

operated by electricity” commented one male farmer in Kaskikot. In the context of rural 

Nepal portability is important for making a technology accessible. Weighing sixty kilograms, 

four people are needed to transport the thresher, and I was surprised to find the machine 

uphill from the highway. Although the thresher is effectively available for all to use, its fixed 

location means some farmers will inevitably have to travel further than others to access it. 

Hard technology faces another risk: near to Pokhara in another VDC, a threshing 

machine was provided to the community as part of another finger millet project. The 

community was reportedly using it, but when it broke down they went to LI-BIRD for 

support to fix it. The project was over and LI-BIRD did not have funds to fix the machine. 

The community did not come up with another source of funding for the repair and the 

machine was forgotten. It sits idly in an animal shed. In another case in Kaski district, an 

IFAD project reported that after project funding ended a small community mill was not able 

to generate enough income to cover maintenance costs and was found to be sitting idle (Mal 

et al. 2010:166). This is a classic story in development, often simplified to a lack of funds, 

when a host of other social and power factors may be at play. In the context of project-based 

development, these longer-term indicators may show whether the technology worked. These 
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factors demonstrate the multiple factors that not only need to converge for mechanization to 

be adopted, but also for it to be sustainable in use. This hints that there is little accountability 

to sustainability and accessibility of technologies after projects end. 

The elements of the technology and social context must converge, but a machine may 

not match the judgment and dexterity of human action. Although Calvin and Martin’s (2010) 

epitaph refers to mechanized harvesting, we can draw from the history of small millet 

threshing and dehulling machines that the convergence of complex factors is significant. The 

machine is a tangible hard technology invoked by the RESMISA project from a long history 

of research and with certain interests toward commercialization and generating private 

investment. The next chapter will discuss the possibility for the machine to address drudgery.  

(4.6)  Conclusion  

 

 Examining the interaction between science, knowledge, and technology through their 

application in participatory development demonstrates a need for both long-term and 

interdisciplinary perspectives in order to draw out the complex mechanisms related to each 

type of technology. The aspirations of the project were to increase the production, decrease 

the drudgery and increase the status of small millets. The aspiration to revalorize is based in a 

broader understanding of the potential well-being aspects of small millets, rather than just 

monetary aspects. This vision of change informed the selection of technologies, all of which 

have a histories international development and agricultural research. Technologies are 

embedded in complex agrarian transitions that are occurring in South Asia. While each of 

these technologies may offer an improvement, the improvement in a research context may be 

diminished when applied in the context of terrace farmers who face labour scarcity, tiny 

landholding, and gender division of labour. The effectiveness is dependent on farmers’ 

practices: ultimately it must work for farmers within their cropping practices.  



 

 Husak  90 

 The interests of the project to deliver on its technical and social commitments meant 

that the technologies tested were intended to be measurable. The seed tested must consider 

the preference for saving seed. The new agronomic methodologies such as line sowing 

require the investment of time needed for training others to use the method. The machine 

requires the use of multiple people for efficient operation. Each of these demonstrates the 

convergence of social factors that must also be taken into account. By demonstrating the 

interplay of different actors' strategies and resources, it becomes clear that these technologies 

are products of social action. 

 From conceptualization, the RESMISA project demonstrated awareness of how 

technologies would have different impacts in different socio-economic and ecological 

contexts (Karthikeyan et al. 2010:30). Yet on-farm agricultural technology research requires 

researchers spend more time in the field addressing practical issues. This is an important 

consideration given that project-based development initiatives are limited in time and must 

also link the interests of actors from various disciplines and perspectives. This chapter has 

provided an introduction to the three technologies selected by the RESMISA project and 

raised indications from the beginning of the differences between farmers and scientist 

perspectives on technology. Delving into the different perceptions of these hard, soft and 

methodological technologies in the next chapter further demonstrates the processes of 

translation necessary to bring together authorized notions science, knowledge and technology 

into a shared vision of change.  
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Chapter 5: Positionalities of Farmers and Researchers 

 

 
We tried to copy everything that we read in the book – it didn’t work! 

 LI-BIRD Board Member, reflecting on starting crop science career in the 1980s 

 

Since LI-BIRD brought the program on finger millet, we also expect them to provide us information regarding 

methods of planting kodo, the ways to uplift production and the easiest way to cultivate it…We thought that 

production would become high, and that every measure taken was focused on uplifting production levels, but 

this is still in research…However it might be beneficial for us in the coming days.  

               Male Farmer, Kaskikot 

 

 

 

 

(5.1)  Introduction: Beyond the Intersections of Local and Scientific Knowledge 

 

 In describing perceptions of technologies, this analysis is not about ‘success/failure’ 

or ‘adoption/rejection’. Acknowledging efforts to question the dichotomy between local and 

scientific knowledge systems (Agrawal 1995, Long 2001), I maintain that both scientists and 

farmers consider a multiplicity of factors in decision-making about technologies. Scientists’ 

worldviews inform which research questions and methodologies will be used to develop a 

technology; while farmers consider how a technology will fit into their practices and ecology. 

Building on the anthropology of development, I note the multiple modalities of NGO 

interactions with farmers and donor organizations. I demonstrate that ‘farmer’, ‘scientist’ and 

‘development practitioner’ are not homogeneous categories in terms of conceptualizing 

technology. The objective of this chapter is to show, through the ecology of practice, how the 

RESMISA project and the men and women engaged in agriculture perceived technology.  

 While chapter 4 explored the history and assumptions around the technologies 

selected by the RESMISA project, this chapter is rooted in the perspectives on the 

technologies by differently positioned actors. This chapter will be of interest to scientists and 

researchers to explore the factors of knowledge, culture, and power that lie “beyond the 
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biophysical” to shape both the agency and practices of farmers and researchers (German et al. 

2010:3). I corroborate the value of qualitative analysis in drawing out these distinctions 

among perceptions of technology. The apparent objective of participatory research methods 

is to bring together scientific and local knowledge systems, and to increase the efficiency and 

cost-effectiveness of agriculture technology development. Yet the dichotomy between 

‘conventional’ and ‘participatory’ approaches to agriculture research has already been 

questioned.  

 The narrative presented by the RESMISA project is not a complete picture of the 

impact of technology. IDRC and LI-BIRD have demonstrated sophisticated approaches to 

technology development, in the sense of addressing the social side of technology. Yet the 

complexity of leading transformative change on the ground indicates the distinctive 

worldviews they seek to bridge. Researchers and development practitioners’ perceptions of 

technology are embedded within different worldviews than those of farmers, influencing 

what counts as knowledge. A level of instrumentality can be noted for both farmers and 

researchers. Noting the different knowledge basis on how natural and social scientists 

perceive the technologies, I suggest that the researchers are part of ecologies of practice in 

which research takes place. The question of the potential improvement the technologies may 

offer is important because it feeds into the processes, outcomes, and recursive relationships of 

development. Technology and ecology, the material dimensions of structure/agency, are 

brought into account when reflecting on agrarian change. 

 Following the knowledge encounters of the RESMISA project, this chapter explores 

perceptions of the three technologies tested. This chapter outlines three perspectives of 

farmers as those technology sceptics who did not relate to the term technology, technology 

testers, and brokers of development. These differing views trouble the technology narrative 

of the RESMISA project. Social positionality correlates with degree of participation and with 
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different perceptions of technology. Then, I outline three perspectives on technology 

demonstrated by scientists and researchers, as technical, socio-technical and reflexive; and 

the assumptions held by each. I use the ecology of practice lens to weave together the 

pragmatics of neoliberal governmentality in technology development. 

(5.2)  Farmer Participation in Technology Development 

 

No technology has arrived to our village. Hard physical work is needed and there no surplus of kodo to sell. We 

consume all that we produce, and the cost of labour is high.”    

 Female Farmer, Dhikur Pokhari 

 

 Distinguishing levels of participation in the RESMISA project assists to differentiate 

perceptions of technologies held by farmers in the Nepal project sites in Kaski and Dhading. I 

am cautious of an overly structural approach to development and note a level of tactical 

engagement in development on both the farmer and NGO/researcher sides of the relationship. 

Farmers’ knowledge draws from their experiences, which fits into their ecologies of practice. 

Farmers interpreted whether an intervention was technological based on whether it was 

results-based and if it could be embedded in agricultural practices and cropping patterns. 

Many farmers were willing to get involved in technology development for kodo, but wanted 

some benefit.  

 A practice approach to development ethnography draws out the ways development 

practice is also structured by local tactical moves: the legitimacy of a technology relies on 

acceptance by farmers. The ability to deliver on aspirations of both farmers and 

researchers requires a time-intensive investment in relationships. Recognizing the agency 

of farmers as evaluators of technology, this section distinguishes between farmers who did 

not consider the interventions technological or who were technology sceptics, farmers who 

were technology testers, and brokers of development. I am reflexive about my own 

participation in knowledge construction in distinguishing these categories.i. “No 

technology here” 
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 These farmers did not see the technologies proposed by the RESMISA project as 

useful in their practices, which many themselves described as traditional. Non-participants 

were those farmers not involved in RESMISA technology testing. This could be either 

because of choice or being outside of the networks through which activities were 

‘advertised’. While I encountered farmers holding opinions about technologies they had not 

yet used, I only note these evaluations for the importance of the ways technology testing can 

spread ideas to those not involved. This doubt about changing their practices and tools was 

based on their experiences of “what we are used to”. Structure and agency must be 

acknowledged to begin to understand farmer positionality: while low caste and class were 

indicators of non-participation, others opted out, particularly those diversifying away from 

cereal crops or away from agriculture altogether. Others were not interested because previous 

technologies did not meet their expectations (such as the hand-operated corn sheller, or 

scepticism about seed from international research institutions). 

 Lower caste households were the least represented in the RESMISA technology 

testing, and expressed difficulty meeting household food needs — because of very small 

landholding or addhiya sharecropping (half of the harvest is given to the landowner in lieu of 

rent). They could not take on the additional risk of testing a new variety that might fail. 

Access to ‘proven’ technologies may not be readily available or accessible. “I’m getting old, 

we can’t cultivate enough food for six adults” commented one Dalit woman. “My husband 

and sons are labourers and don’t even have time to work our rented land, let alone attend 

meetings. Yield does not meet our consumption needs and we have to buy from the market”. 

Some lower caste women with husbands abroad struggled to earn enough to hire men to 

plough and prepare the land.  

 Others did not consider improved seeds as technologies and practiced seed saving 

techniques and farmer-to-farmer exchange of seed. “We have not trusted in distributed seed, 
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we trust in our own seed” commented one Brahmin woman in her 60s with a small 

landholding. Class, small or no landholding, and caste marginality played into the idea that 

there was “no technology here” and that the interventions of the RESMISA project were not 

technological. In part this can be explained by structural limitations of resource poor farmers 

(from which Brahmins were not excluded), as noted by one landless Dalit woman: “I work by 

my own ‘manpower’, I have no technology to help me, and no improved varieties. We have 

kodo for home consumption only, there is no time or money for adopting new technologies.” 

As a sharecropper she, her husband and three sons (the fourth worked in Saudi Arabia) 

handed over half of what they harvested to the landowner. She commented that without land, 

there was no time or resources to produce beyond their household consumption needs.  

 But agrarian change must also be taken into account. Male labour outmigration is very 

high in Dhikur Pokhari and Kaskikot (less so in Jogimara) and many households were 

disengaging from agriculture, particularly cereal production. Outmigration had an additional 

effect on labour: households of across castes relied increasingly on hired labourers (mainly 

lower caste and class) and the price of labour had increased. While I could not get consistent 

data on the rate of increase, men’s daily wage remained double of women’s daily wage. 

Remittances had a dual effect: more cash becomes available for inputs, but households 

become less dependent on agriculture and have changing consumption aspirations. Farmers 

commented that they cannot “raise their position” through cereal crops, and that the price of 

kodo is too low to warrant investment. Despite the intentions of researchers to provide useful 

technologies, these farmers had reasons for not adopting technology that required additional 

investment in kodo. Other households with remittances commented that they “were satisfied” 

producing kodo for home consumption, and wondered why they needed technology to 

increase production.  
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 The comment that only enough kodo for home consumption should be grown could 

have been expressed because these households did not see kodo as a commodity, but as a 

source of food and fodder. This view was not only held by resource-poor elderly or low caste, 

but by Brahmin households as well. The technologies did not significantly improve the main 

constraint facing cereal cultivation: “The problem with these technologies is that they do not 

decrease the labour involved significantly, which is why they are not already widely 

adopted”, commented a Chhetri woman whose family ate dhindo as a staple food.  

 Even if in decline, kodo remained cultivated to some extent by every farmer 

interviewed except for two women who reported they had stopped cultivating kodo 

completely. One noted lack of time and “manpower” (sons had gone abroad for work and 

study), and the high cost of hiring labourers. The other woman had grown enough in previous 

years (they did not consume kodo often), and now focused her time on poultry and vegetable 

production. When the stock is depleted she planned to resume cultivation in a small area for 

home consumption and animal feed. These responses to the changing agrarian conditions 

indicate that the role and value (not only monetary) of the crop shape whether the technology 

will be considered an improvement. 

 The interests of resource poor farmers are different than the interests of resource rich 

farmers. Land fragmentation, landlessness, varying soil fertility and irrigation, and 

topography are structural constrains that limit the applicability of technologies in hill 

agriculture. Kodo requires little upfront investment and is viable on bari land and in drought 

conditions, which suggests it will remain important in marginal agricultural areas where those 

‘left behind’ will continue to cultivate. Other than in the alcohol form of rakshi (culturally 

unacceptable to Brahmins, although this norm is in flux), the market for kodo was weak, with 

“no reasonable price”, and not well commercialized. This flags the assumption that farmers 

aspire to produce kodo commercially when options such as vegetable cultivation or animal 
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rearing provide greater returns in a shorter period with less physical work. Households 

transitioning out of agriculture (i.e. seeking off-farm sources of income) did not relate to the 

new agronomic methods or inputs, not only for finger millet, but for agriculture generally. 

ii. Technology Testers  

 Other men and women farmers had the resources and networks to engage in 

technology testing. These active participants self-selected based on interest and through 

social networks: such as involvement in CBOs and connections to LARC or LI-BIRD. These 

farmers participated through various means: they evaluated the varieties of the Diversity 

Block, grew trial plots on their own land, tested the threshing machine, or took part in 

trainings. While there was diversity in the backgrounds of people involved in technology 

testing, most were ‘resource rich’ landowners in terms of landholding. They were able to take 

on a certain level of risk above what is inherent in rainfed farming, and able to devote time to 

technology testing activities. The majority were men and women from higher castes. 

 I use the term ‘technology testers’ to describe those farmers who engage in 

participatory technology development for a variety of reasons. Some desired to assess and 

potentially access what they hoped would be beneficial knowledge, tools or materials. “When 

LI-BIRD has an activity I am interested in learning what they have to say. Maybe it will be 

useful for me” commented one female farmer whose husband worked abroad. Others felt an 

obligation to meet their family’s needs and this motivated them to innovate and participate as 

they sought to increase or diversify productivity. Other farmers who hosted trials did so out 

of obligations to networks and CBOs. These farmers had different levels of engagement with 

the seed, SAK, and machine technologies tested by the RESMISA project. 

Seed: 

 The term ‘improved variety’ supposedly indicates a quantity and quality of production 

superior to landraces. However, many farmers expressed disappointment in the available 
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improved materials of finger millet indicating yield was not as high as anticipated, and 

described the superiority of ‘local’ varieties —some released by NARC over 25 years ago 

were now ubiquitous in the village. Only men already involved in agricultural research with 

LARC and LI-BIRD considered improved seed to be a technology. Women did not consider 

improved seed technological and were overall critical of improved seed. Many women 

participants expressed interest in changing the variety of kodo they cultivate, but were not 

convinced that the options tested offered a significant enough improvement. 

 Seed technology may increase productivity or disease-resistance, but those involved 

in the trials were unconvinced of the results. “The outcome of the trials is not clear. It seemed 

to be satisfactory, but the gaps between the lines sown were too wide and so yield was low 

and land was wasted” said a Brahmin female farmer who hosted a kodo trial. “If we had 

planted the land ourselves rather than growing the trial, we would have been able to produce 

a higher yield.” Given that the trials were planted using line sowing methods that used a 

lower seed rate than the farmers’ practice, it was difficult for farmers to compare yield 

visually. Another Brahmin woman said she participated by hosting a trial because: “I felt 

obligated to let them use the land because I am a member of the LI-BIRD group”. However: 

“the varietal trial was a failure and all the varieties —improved also— were 

unsatisfactory…but, I can’t say no to them!” Although she felt a level of obligation to 

support the efforts of LI-BIRD, she was convinced she could have produced a greater yield 

had she cultivated the land herself. Both men and women who hosted trials on their land 

indicated desire to support LI-BIRD, but that the results were in the hands of LI-BIRD. 

“When they asked for land, we gave it to them” said Purna, “but we don’t know about the 

research process, they [LI-BIRD staff] know everything.” Researchers need to communicate 

the process and emerging results, and farmers need to be prepared that the experiment have 

limited success. Learning from failure may need to happen before benefits of the emerging 
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technology accrue. It is important farmers are aware of the potential length and risk of the 

trial process from the start. 

 Another male farmer in Kaskikot, who previously worked with a LI-BIRD field staff 

at LARC, described: “when he asked me to use the land, I told him I don’t really care about 

this trial because I have done many trials in many places, and I don’t expect much from 

kodo.” This farmer eventually agreed because the LI-BIRD field staff identified this farmer 

as potentially playing a role in farmer-to-farmer dissemination. “I am willing to try new 

methods and new seed, but I must be the one to decide what works for my land” the farmer 

concluded. The research process involves a level of risk that the technology in question may 

not improve productivity. Some farmers are well aware of this and their participation may 

stem from social networks rather than from a belief in the potential of the technology itself. 

 While farmers showed willingness to test seed of improved varieties, in Dhikur 

Pokhari in particular, they lamented the actual yield increase as less than anticipated. I found 

researchers at odds trying to convince farmers that research station varieties potentially 

produced 15 to 25 percent increases in yield. Men and women technology testers 

acknowledged the potential of improved seed to offer increased yield and potential biotic and 

abiotic resistance, but overwhelmingly preferred their own landraces, or, commented that 

improved varieties needed further improvement before they would consider adopting them.  

 While the lack of options for quality seed was lamented in Dhikur Pokhari, the 

women running the Jogimara Community Seed Bank were optimistic about changing 

farmers’ perspectives around landraces and neglected crops. They motivated other farmers to 

cultivate these seeds to protect the germplasm and rare species. They celebrated 

agrobiodiversity at festivals and through seed sharing, growing landraces like paudure kodo, 

used medicinally for curing the common cold and body pain, in situ while returning more 

seed back to the seed bank. This sensitization to the value of the local innovations of farmers 
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through their specific seed saving practices was linked to the Biodiversity Conservation 

Development Committees, organized from the local ward level and all the way to district 

level. The committees had been successful in securing funds from the government to support 

their activities in the conservation of their agrobiodiversity. This approach sought to reaffirm 

farmers’ practices rather than to change them, adding a shared seed bank element. 

Agronomic Trials for SAKs: 

 As mentioned in the previous chapter, the SAK testing involved determining the 

feasibility of agronomic practices and tools that would change and ‘improve’ farmer practices 

while at the same time fit into the ecological and social context. According to researchers, the 

agronomic testing of line sowing was promising for its potential to increase yield and 

facilitated mechanization with hand-operated tools. In practice, the variety, practice, timing, 

and climatic factors did not coincide as expected. This does not mean that these cultivation 

changes do not offer potential improvements, but rather shows the need to take the time to 

acknowledge the multiple factors and knowledge that must converge in order for the 

(assemblage of) technology to generate results-based benefits for the farmer. 

 Those farmers who hosted agronomic intervention trials were disheartened by the 

time investment and difficulty involved in testing the new technology11. Line sowing trials 

were conducted followed the spacing recommendation of the national system, which needed 

to be decreased for the land conditions of farmers’ fields. The farmer practice of filling up the 

spaces in a zigzag reflects their experience that more plants leads to greater yield, however 

agronomists recommend ‘correct’ spacing to ensure the plant grows to its full potential by 

accessing soil nutrients from roots branched in all directions. Having acknowledged to the 

farmer experimental groups that the recommended spacing was not optimal in their context, 

                                                 
11 Agronomic research on cropping systems involving water and soil requires a minimum of three to five years 

(RESMISA 2011:10). 



 

 Husak  101 

the LI-BIRD Project Officer was still working to convince farmers that line sowing can 

improve efficiency and yield, minimize physical work, particularly of women. 

 While acknowledging that line sowing facilitated harvesting, increased ease at harvest 

may not compensate for the effort of changing one’s practices and training others to do so as 

well. Purna commented that if agronomic interventions resulted in greater productivity they 

may be adopted, however “no one will adopt the new method if it is more tedious and 

difficult than the traditional one!” This comment was repeatedly heard when discussing 

spacing and line sowing. “Line sowing has some problems: we should learn to prepare a 

layout, prepare lines, and leave space around the field” he continued. “Even it was not 

possible in my house: my wife says it is better to plant in the conventional method, in which 

the labourers are skilled. They plant in their own style and hence planting will be quicker.” 

This quote hints at what was often not said explicitly, but what I observed: the intersection of 

caste, class and gender identities structure the roles and practices of farmers. Those able to 

access and evaluate the technologies of the RESMISA project were largely landholders, 

while lower caste and landless, women in particular, had no time to engage in such activities.  

 Farmers were well aware of the connection between line sowing practices and the 

possibility for mechanization with the weeding machine. “I tried the line sowing and using a 

weeding machine, but it was not so easy for us because that is not our normal practice. If we 

adopted the line sowing then the weeding machine could be used, but otherwise it cannot be 

used” commented a Brahmin woman active in CBOs. “I am interested in trying these 

technologies but my evaluation is that they are not so significant, they still require labour and 

time.” Hesitation about adopting line sowing is not necessarily because of drawbacks 

inherent to the method, but rather because of the need for many to adopt the same method 

and have access to the mechanization tools for it to be efficient. “Even if we found it difficult 

to adopt the planting method, we know it could be profitable.” Purna noted. Just one farmer 
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adopting a line sowing method will have minimal impact, and early adopters may face 

additional work training and convincing others. As knowledge of this method is shared it may 

become more acceptable. 

 Despite the intention by researchers that the technology be labour saving, there is an 

additional layer of embeddedness to the technology that may explain why farmers ‘reject’ a 

so-called ‘proven-technology’: farmers’ responses indicated that line sowing makes sense 

when there is access to mechanization. As individuals most do not have the resources to 

invest in the tools for mechanization, particularly if they have not seen that it works for 

another farmer in a similar context. The responses of farmers to the technologies promoted in 

the RESMISA project in Nepal demonstrated that farmers face multiple factors in evaluating 

how the technologies fit into their own cultivation and cropping practices. 

Threshing Machine: 

Lack of labour was identified as a significant barrier for the cultivation of finger 

millet. “Children grow up and don’t stay at home, and old parents only can’t give so much 

time and effort, so that is why kodo is disappearing,” commented a male farmer in his 50s. 

The threshing machine was introduced in an effort to decrease time needed for threshing and 

to engage men in threshing activities. After the threshing and dehulling stage of post-harvest 

processing farmers are used to taking their grains to a mill (operated with an electric motor) 

for grinding grains into flour. While this hard technology is widely available and adopted 

because it removed most of the physical labour of milling, older men and women commented 

that the taste of food milled using the traditional dhiki mill is better than that of the electric 

mill. Perhaps because of the expectation that electricity could be used to remove physical 

labour from post-harvest processing, in Kaski there was a near-unanimous demand for an 

electric motor to operate the threshing machine. If the community was to raise the money to 

buy an electric engine for the machine, it would be in their hands, but without financial 
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support Bishnu was unconvinced they would invest collectively in a motor. While electricity 

is prohibitively expensive, daily load shedding electricity cuts were a consideration, although 

the response could be significantly more positive and economic returns greater. 

Compared to the traditional method of madne, the threshing machine was an 

improvement in terms of seed loss and dustiness. Bishnu, well aware that the machine still 

requires a monotonous repetition, was still confident that the labour required is less tedious 

than the traditional method. LI-BIRD staff made the decision to buy several machines for 

different areas, rather than just one with a motor. At the end of the project the threshing 

machines was handed over to the partner CBO in each site. They will take responsibility for 

maintenance and care, with the option charge a small amount for the use of the machine (i.e. 

50-80 Nepali rupees per use, or between $0.50 and $0.95 CDN).  

Overall, there was a lack of enthusiasm about the threshing machines in Kaski. Laxmi put it 

bluntly: “threshing with stick I have pain in my arm, threshing with machine I have pain in 

my leg, now tell me: where is the benefit?” In the Jogimara district, where project sites do not 

have electricity, the reception of the threshing machine was quite positive12. Technology 

testers evaluated the potential benefit in terms of the conditions available in their specific 

context, yet as the next section will show, some used their knowledge of the specific 

conditions and of development in order to influence and mediate the research process.  

iii. Brokers of Development 

If the project aims to promote kodo production then maybe people will move towards kodo. We have land. If 

people get support for commercial kodo cultivation then it will do well here. We know everything about kodo: 

how to plant, when to plant, about the varieties. Everyone believes it is good for health, but there is lack of 

manpower. Now there are old people and children remaining. But if some organization or project put resources 

and encouraged groups to go in a commercial way, then kodo cultivation can flourish. 

  Male broker of development, Dhikur Pokhari 

 

 While the majority of farmers participating in technology development played an 

evaluation role, I observed six farmers (five males and one female; four Brahmins, two 

                                                 
12 With funding from another project, in 2015 LI-BIRD began testing an electric-powered threshing machine.  
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Gurungs) who mediated interactions between the NGO staff and researchers and other 

farmers. These so-called gatekeepers were not necessarily the leaders of the community, but 

played a significant role translating ‘development speak’ and activities. Their experience with 

NGOs, CBOs and technology interventions, along with charismatic manner, made them 

valuable interlocutors for project success. I identified these farmers for their distinctly close 

relationship to field staff. Indeed, development workers were drawn to these communicative 

farmers who advocated participation among community-members, and were a continuously 

updated source of the innovation and knowledge in farmer networks. These brokers were 

well exposed the experimental method and participatory process, and exercised power to 

influence both LI-BIRD and their communities perceptions on the technologies. 

 Lewis and Mosse (2006) describe these farmers as ‘beneficiaries’ who “understand 

and manipulate the rhetorics, rules, and rewards of aid delivery” (4). These farmers 

recognized NGOs are part of their ecologies of practice. These farmers talked about how 

innovations —fishponds, irrigation, goat-farming, collective commercial vegetable farming, 

revolving funds— could benefit their communities. Krishna in particular played a significant 

role bringing development projects to his community. As the Chairperson of the Community 

Forest User Group, he initiated a project on goat rearing funded by the WWF. Krishna was 

motivated to lead this because of his realization that growing cereals would never raise the 

standard of living in the community, and that youth were leaving because they did not want 

to do hard physical work for a small return. We discussed how farmers understand 

biodiversity and its importance differently than INGOs. He described his idea of success as 

when people feel they are doing good, uplifting their community, and bringing funds to the 

community. He related his experience funding the goat rearing project to the kodo project: 

“If you provide Rs. 20000-30000 [$230-$340 CDN] to fund a group for kodo production then people 

will be encouraged to produce kodo. Due to unnecessary expenses farmers are afraid to put their hand 

to commercial kodo production. If one organization, let’s say LI-BIRD, makes a group and provides 

funds then it may work.” 
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Krishna was quick to suggest that development could bring improvement to hill farmers. 

 LI-BIRD sought to capitalize custodian farmers and ‘champions of small millets’ as a 

promising link between ex situ and in situ conservation and for the adoption of assemblages 

of technologies. “Actually if you provide us with technology and if you want to promote 

kodo and make good relation with us then we can promote kodo, we will cultivate it, then we 

will search for manpower” commented Krishna. “But we have to go in commercial way; this 

is what we have not been able to do. We don’t need more land, we can start from two to three 

ropani. Kodo is not much affected by insect or pests, and drought resistant also. All people 

know these things, but due to lack of manpower people are cultivating kodo for subsistence”. 

The question of how to slow the outflow of people from the rural areas remained 

unanswered, but Krishna saw LI-BIRD as an ally and source of funds or new technology in 

his efforts to respond to agrarian change. During a later field visit, Bishnu reiterated LI-

BIRD’s position: “we don’t want subsistence farming”.  

 Despite their roles promoting the activities of LI-BIRD, brokers also expressed 

thoughtful criticism of available technologies and the participatory research process, as 

Purna, a broker in Kaskikot, noted: “Testing takes a long time. It has been nearly three years 

working on this trial. LI-BIRD asked us for land and we provided. They asked us to do 

certain works and we did it all. Now to determine whether it was effective or not, it is upon 

LI-BIRD.” Despite involvement over 42 months of the RESMISA project, whether a 

technology would result in lasting benefits was still uncertain according to Purna. The female 

broker also pushed LI-BIRD for more substantial improvement, not yet satisfied with either 

the thresher or the improved varieties. These brokers understood they could play into the 

broad objectives of development to meet community needs — such as Krishna’s goat rearing 

initiative. Whether farmers are closely involved or evaluating, their feedback is necessary to 

guide and legitimate LI-BIRD’s activities. LI-BIRD is working for them, after all. The 
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variation of perceptions of technology reflects the multiple subjectivities of farmers as they 

respond to agrarian transition.  

(5.3) Researcher/Scientist Positionalities 

 
Many technologies are generated from farmers’ level for subsistence, like organic manure. Commercialization is 

not possible only from farmers technology…population rate is increasing but agricultural land is decreasing due 

to activities like real estate. That’s why we have to increase productivity per unit area. For this we need 

sophisticated technology, including drip irrigation, plastic tunnel, micro-nutrients, and plant growth regulators, 

to boost production. 

       Male Extension Officer, DADO, Pokhara 

 

 Researchers and scientists draw knowledge from their experiences, including 

academic training, that shape their worldviews. It was suggested in the previous section that 

NGOs are part of ecologies of practice. This section demonstrates how NGOs and formal 

agriculture research institutions are embedded in the ecology of development practice, which 

influences perspectives on technology and research approaches. Across LI-BIRD research 

staff there was a common understanding of what technology is: seed, including both 

improved varieties and farmer-adapted landraces; methodologies; and physical tools that 

would ‘improve’ previous ways of doing things. The idea of a kit technology —assemblages 

of interrelated components— was central to the conceptualization of technology across LI-

BIRD projects.  

 Technologies were closely linked with group and community activities that sought to 

build capacity and empowerment in farming communities. For example, the community-

based biodiversity management approach: “the idea is that you strengthen farmer institutions 

so they can plan and make decisions, they make management plans for the diversity of crops 

they have in their community” commented a Program Leader. “The traditional approach to 

agriculture development is that you promote a specific variety or a specific technology. So 

the technology and information comes from the outside and farmers kind of accept that and 

test it on their own, they have to fit into what’s coming from outside.” While LI-BIRD 
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expressed a nuanced understanding of the social aspects of technology, they are in an 

intermediary position between farmers, other researchers and donors, requiring the 

integration of multiple interests and objectives. The place of technology in addressing food 

security can be further broken down into technical, socio-technical and reflexive approaches.  

i. Technical 

 The technical view of technology is largely representative of the formal approach to 

agriculture that relies on farmers for final verification of a ‘proven’ technology. Although the 

final adaptability of a technology into social relations is considered, this view assumes that 

the technology itself is neutral. Those agricultural researchers who examine technical 

problems look primarily at the plant itself: its physiology, the qualities of the soil and the 

intercultural practices that create the conditions a high yield. Every aspect of the plant 

matters, optimizing its ability to be productive at maturity. For example, the angle and size 

and number of leaves influences how efficiently the plant photosynthesizes. Technically-

oriented researchers have been described by Lewis and Mosse (2006) for their often 

instrumental engagement with development that takes up a “means-ends” rationality (3). 

Formal Agriculture Research Approach: 

 The technical approach, exemplified by NARC (Ojha and Timsina 2008), is organized 

around commodity research rather than on knowledge systems that link production and 

dissemination. The professional interests of NARC scientists are to develop new 

technologies, while dissemination and adoption is externalized to DADO, the distinct 

extension institution. The limitation of this separation between education, research and 

extension in Nepal was acknowledged by one NARC plant breeder: “I generated the 

technology, so I want to work with great energy to promote it — but it is handed over to 

DADO. After researching 14 years to develop a new technology, if farmers reject it then all 

my time and many resources have been wasted.” The compartmentalization, both of crops 
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and between technology development and dissemination, limits coordination and 

collaboration within the institution and with other stakeholders. Scientists are dependent on 

farmers for the success of their research, but at the same time remain outside of farmer-to-

farmer networks of exchange and sharing that are central to farming practices.  

 The prioritization of technical experimentation has historically demonstrated the 

marginalization of local knowledge. Although NARC has adopted processes such as PVS, 

most agricultural knowledge comes from university-based education rather than experiential 

practice of farming in marginal rainfed conditions. The knowledge of farmers is sought in 

community consultation, but this knowledge is selected according to its utility in planning 

and research priorities. This approach compartmentalizes problems/solutions and may miss 

the holistic ways farmers interact with their ecology. Rather than arguing that local 

knowledge must be integrated into scientific knowledge, I note the power-laden negotiations 

that seek to bring farmers into the research process, yet still prioritize knowledge that fits into 

the approaches of the researchers.  

 Scientists often described their biggest challenge as “convincing farmers” that the 

technology is useful. A DADO extension officer noted the limitation of the technical 

approach is the time necessary to develop a response to a farmer problem. “Suppose some 

farmers group has the problem of a disease, if we transport that problem to NARC, that 

research institution may take more than five years to develop the technology (a variety which 

can resist or tolerate that disease)” he commented. “In agriculture, five years is a long time. 

Within five years, without resolving the original disease problem, farmers generate another 

problem. When you get a solution to that problem, farmers will reject it because now it’s an 

insect problem”. There is disconnect between defining the problem and how to address it. 

 NARC has focused on rigorous disciplinary scientific knowledge that is commodity 

focused. There are some researchers within NARC engaging with farmers beyond a role as 
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verifiers and adopters. However, the technical approach has had limited success outside of 

commercial agriculture areas. Additionally, there is the unintended effect of the disjoint 

between scientific and farmer knowledge systems — researchers expressed that farmers were 

“stubborn” and “think they are experts”, while many farmers did not relate to the work of 

NARC. Ferguson calls unintended impacts ‘instrumental-effects’ because they are “at one 

and the same time instruments of what ‘turns out’ to be an exercise of power” (1994:255). 

Seed in particular was a source of diverging perceptions. Farmers’ reluctance to replace seed 

may be due to different visions of agriculture, or incomplete information about cultivation 

and storage practices for a new variety. Scientists were convinced that improved varieties 

performed well in on-farm conditions: “of course [farmers] know the new varieties are 

better” insisted one NARC breeder working on NUS crops. The assumption is that farmers 

rejected the varieties because: “they don’t want to be commercialized. They are satisfied with 

the production of their local seeds that is enough to sustain their family for a year”. This 

suggests that the problem is the farmers, not the technology. It also assumes the agency of all 

farmers to choose whether or not to commercialize without acknowledging how the structural 

constraints of intersections of caste, gender and class influence access and control over land 

and resources. 

LI-BIRD: 

 Although LI-BIRD was initially considered competition to NARC, the two 

institutions have been able to build collaborative relationships in particular projects. LI-BIRD 

has drawn in technically-orientated staff trained in biological sciences, who commented they 

learned how to interact with farmers through LI-BIRD’s participatory model. Ultimately 

NARC, DADO and LI-BIRD all share an objective to improve the livelihoods of farmers in 

Nepal. This common mandate is interpreted in changing context. LI-BIRD has been in a 

process of reorganization with an increased focus on results-based development that places 
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significant responsibility on communities, but offers potential for wider impact through 

implementing partners, if the organization can maintain quality. This transition is important 

because it will shape how LI-BIRD frames their place within the network of actors involved 

in efforts to effect change in the agricultural sector, potentially as facilitators rather than as 

direct implementers. This would potentially increase LI-BIRD’s capacity to manage more 

large projects, but add an additional level of reporting, accountability, and translation. 

RESMISA: 

 The risk of rendering the participatory research process technical was faced in the 

RESMISA project by the separation of the issues of supply and demand and the distinction 

that was maintained between the six objectives. This separated the problem of low 

productivity, a technical issue, from the changing agricultural and food practices that shape 

demand, effectively depoliticizing the problem. This distinction established how the project 

approached each of the six objectives at the project level and in turn influenced the way LI-

BIRD carried out their related activities. It led to a greater focus on technical research rather 

than addressing the economic limitations and social marginalization faced by some farmers. 

In practice the emphasis on “completing obligations” that limited the actual interdisciplinarity 

of the project. Decision-making at the project level translated community discussions into 

technical planning.  

 Other researchers in RESMISA and NARC repeated that the main challenge was to 

“make them [farmers] grow the improved varieties” and make them understand the benefits 

of the introduced technologies. The variation in sensitivity to reflexivity among the 

RESMISA researchers became clear at the fifth six-monthly meeting in October 2013 when a 

social scientist challenged the assumption that the technological interventions being proposed 

through RESMISA were unquestionable improvements on local practice. This triggered 

discussion and defence of the participatory work that had taken place based on dialogue with 
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farmers. This convincing work indicates that foundational relationship building and common 

vocabulary may be necessary in order to strengthen the two-way learning in participatory 

research. From an anthropological perspective, that may not be a sufficient response to 

instrumentality as it is necessary to acknowledge the uneven and potentially negative impacts 

that a technology may have, and the ways that ideas and methods may be shaped by different 

interests and knowledge systems. I argue that ‘integrating’ local knowledge into scientific 

knowledge does not address the different views of technology expressed by farmers and 

scientists, as a socio-technical approach comes closer to accomplishing. 

ii. Socio-technical 

 While the natural sciences study objects, plants and animals, a social science approach 

takes humans as the object of study as “the people being studied try to understand their 

world, including the researcher (and possibly modify their sceptism towards the 

researcher…)” (Nuijten 2011:202). The most widely expressed approach to technology 

expressed by LI-BIRD staff was what I call a socio-technical perspective. Recognizing that a 

technology may be uneven in its impact, this approach encouraged involvement of farmers in 

the technology development process to close “the gap” between farmers and researchers. 

“For example, the national research system has released more than 70 rice varieties in the last 

30 years, but if you go to farmers’ field, you can find only 10 to 15 of those” commented one 

LI-BIRD Project Officer with experience in the NARC system. “If farmers find something 

wrong, they reject that variety and the whole investment of time and resources is 

wasted!…That’s why in LI-BIRD involves farmers from the beginning.” There was 

acknowledgement that the dynamic between farmers and scientists was one of collaboration: 

“people who have worked with farmers for a long time can read between the lines of what 

farmers say and do, because they have a long time frame of observation of how farming is 
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done” commented a LI-BIRD Program Leader. The power of researchers to interpret was 

only implicitly acknowledged. 

 Recognizing that research station conditions are not equivalent to farmer conditions, a 

participatory approach is advocated to acknowledge the ecological, socio-economic and 

gender factors in which farmers cultivate. This approach, ultimately a positivist one, 

maintains confidence that the ‘correct’ technology can be adapted to on-farm conditions by 

bridging scientific and local knowledge systems. The role of technology tester farmers and 

brokers of development in the success of LI-BIRD’s projects was acknowledged. “If I can 

convince just one farmer, then my work will be easier!” exclaimed Bishnu, while the Project 

Leader was happy to the point of relief that a woman farmer reported she had adopted line 

sowing on all her plots. This convincing work nonetheless indicates uneven power relations 

and a level of disconnect between the perceptions and worldviews of farmers and researchers.  

 At the same time, researchers cognizant of the uneven impacts of a technology 

maintained commitment to technologies they believed to be “proven”. The interconnected 

limitations of the productivity of kodo and the marginality of the cultivators —grown on the 

least fertile land, with little to no inputs, and continually decreasing availability of rural 

labour— make for an intricately technical-and-social situation. I repeatedly heard from 

researchers that labour was the biggest issue. Yet providing choice in terms of seed varieties 

or material tools/machines is easier to measure and report than transforming the conditions of 

labour. Those farmers with the resources to invest in diversifying away from cereals to 

commercial vegetable production were most open to purchasing seed, but most likely report 

they had decreased the area they allocated to kodo. These interacting factors indicate the 

place of kodo at the intersection of labour, ecology and food security. 

iii. Reflexive 
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 The third perspective of technology demonstrated by researchers can be linked to 

critical or deconstructive orientation to development. Experimentation necessitates room for 

failure and carries a level of risk. Subsistence farming also entails significant risk in the 

context of climate change and political instability. There may, however, be logical reasons 

why farmers reject a technology “proven” by scientists. Awareness of the complexity 

agricultural systems and the interrelated aspects of subsistence and commercial farming 

raised the concern by one Program Leader: “if we develop a technology in one VDC and we 

say it should be adopted in other VDCs, then are we testing the technology itself? Or are we 

testing methods of replicating the technology?” These are two different research questions. 

As projects are increasingly designed to facilitate scaling up, this distinction will be a critical 

question for NGOs to engage: how will they balance between planning and responding to 

site-specific contexts?  

 My snapshot into the work of LI-BIRD indicated reflexivity, particularly of the 

management and Program Coordinators, to the contextual and potentially counteracting 

impacts of development discourse and practice. LI-BIRD asked difficult questions about the 

efficiency and effectiveness of their approaches to reaching beneficiaries: “is our working 

model widely replicable? Is our working model delivering value for money? Are there better 

ways of doing things? What have been the lessons learned?” (LI-BIRD 2013:22). Asking 

these questions resulted not only in reflection, but in a process of institutional change: testing 

and operationalizing scaling up, redefining project portfolios, reevaluating partnerships and 

transitioning from an implementer to a facilitator role. The objective of positioning LI-BIRD 

on an international level is part of a constant reflection on balancing cost-effectiveness and 

impact, as described by one manager: “Research institutions are in a constant struggle of how 

to benefit more people”.  
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 Effectively, scaling up means simultaneously improving quantity and quality, both 

breadth and depth. In the donor landscape, “up scaling has largely occurred in an informal 

and unsystematic manner largely due to individual initiatives” (IFAD 2010:125). IFAD is 

acting on this observation to institutionalize scaling up for development management. 

Although LI-BIRD management stated that the institutional shift was initiated internally, 

there is an instrumental element to their reflection: if grant proposal calls are related to 

scaling up, the organization wants to learn how to do this work. Scaling up is a business 

model approach to development that evokes the values of neoliberal governmentality. LI-

BIRD and IDRC both expressed similar questions to those of IFAD in reflecting: “does [the 

project] have the right mix between innovation and scaling up?…what kind of scaling up is 

anticipated, by whom and how?…through which pathway and over what time-frame[?]” 

(Linn et al. 2010:28). As an NGO, LI-BIRD is in a flexible position (compared to NARC or 

an academic institution) to respond to changing external contexts and act pragmatically: “But 

we are not taking the silver bullet approach, we need to be adaptive, and our approach needs 

to change over time and space”, commented one LI-BIRD manager. 

 This demonstrates what anthropologists call reflectivity: that NGOs are part of the 

ecology of practice, and vehicles for agrarian transition. This may be uncomfortable for 

scientists used to objective distance from their objects of study. Acknowledging the perpetual 

quandary facing NGOs of how to most efficiently direct their resources, one staff of LI-BIRD 

commented that as people leave the rural areas of Nepal, those “left behind” are the ones that 

development has failed. Acknowledging the changing priorities of farmers, in Dhikur Pokhari 

particularly, the Program Leader noted: “a lot of people like just don’t seem to think 

agriculture is worthwhile anymore, [Dhikur Pokhari]’s so close to Pokhara. Money is coming 

from abroad, food is coming from Pokhara, so why bother with agriculture?” The proximity 

of LARC has also impacted the community: “whatever needs to be converted or changed 
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there has been attempted by Lumle [LARC] there. It has sort of reached a saturation point, it 

seems. So we might be better off using our resources in remote areas like Jumla where people 

really rely on the neglected crops and will continue to do so in the near future.” This 

acknowledges how a multiplicity of factors, including logistics, history, ease of getting to the 

site, and response of the community, all play into the relationships between LI-BRID and 

farmers. But in his opinion, those areas with low populations and less resources not selected 

as project sites were: “in a way these are people that our development system has failed.”  

 At the same time, LI-BIRD must balance their assessment of which communities to 

work with by taking into account expectations from donors: “they talk about value for 

money, dollar per capita: you need to reach so many beneficiaries with less money. So there 

is a kind of competition happening.” The interplay between the complex interested actors on 

both the farmer and the donor sides of LI-BIRD’s work bring to the front development ethics. 

“People who have other resources or options have moved away, so the population of people 

that are marginalized is very small in quantitative numbers that might not be attractive for 

donors who want high numbers of beneficiaries.” He considers competition for funding 

beneficial, but noted a disruption between proxy indicators and how development actually 

manifests on the ground. “It’s also not that donors are not aware of it” he added, “we have 

just not been able to find clear solutions for it.” Two projects may appear ‘equal’ on paper 

but in practice they could be very different. This is an ethical challenge for which there may 

never be a “clear solution”: but contributes to the argument for a combined quantitative and 

qualitative research methods. 

 Reflexivity toward the actor-networks in development raises the question of who is 

responsible for technology development. What are the unintended impacts (negative and 

positive) of the participatory technology development process? And how does reflection on 

the very different perceptions of the technologies in question influence the process of 
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collaboration and the co-production of expert knowledge? The caution may be in the 

instrumental policy prescriptions that “divert attention away from the complexity of policy as 

institutional practice, from the social life of projects, organizations and professionals and the 

diversity of interests behind policy models and the perspective of actors themselves” (Mosse 

2004a: 644). This section has showed that assumptions about the role of technology have 

been challenged in efforts to prioritize farmers in planning their own development paths, but 

that responses to reflexivity are still emerging. LI-BIRD leadership has shown a sophisticated 

understanding of their place within the ecology of practice, both shaping and being shaped by 

their relationships with farmers, donors, government agencies and other NGOs.  

(5.4)  Translating RESMISA technologies into the ecology of practice 

 

The main problem with new technologies is to convince the farmers. 

        LI-BIRD Field Technician 

 

Now people are slowly giving priority to livestock and agriculture. These two sectors are only the source of 

income for people in rural areas. The majority of farmers are now involved in different farmers groups to uplift 

their economic condition for the education of their children and so they don’t have to search for money lenders. 

      Male active participant farmer, Dhikur Pokhari 

  

 The previous two sections have demonstrated the variation of perceptions of 

technology within the category of ‘farmer’ and in comparison with the perceptions of 

scientists and researchers. At the outset, my research question was to determine whether 

participatory methods worked in bringing together farmer and scientist knowledge systems to 

co-produce expert knowledge. But I found the notion that farmers and scientists could be 

considered ‘categories’ was too simplistic. The ecology of practice focus is on what farmers 

are doing, rather than what a particular authoritative actor thinks farmers should be doing and 

this has enabled me to demonstrate the nuances of perceptions of different actors. This 

section summarizes the key explanations farmers have different reasons why interventions 
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are technological, based on my findings. I argue it is important to consider how participation 

takes place in the technology development process. 

 Cultivation for home consumption necessitates a different approach than commercial 

cultivation. Those farmers using ‘traditional’ methods for home consumption were less able 

to relate to technologies that require an assemblage of methodological and input components 

— they understood farming holistically but farmers cultivating for home consumption did not 

relate to methods or inputs that were oriented to the commercialization of kodo. Many 

resource-constrained farmers are reluctant to purchase seed, even though the seed is provided 

at low rates from the NARC stations. Free seed from trials reported to be taken by farmers, 

however the use was not always as expected. As one NARC plant breeder noted when he 

asked farmers what they would do with free seed: “They say, I will give it to my cow or my 

buffalo. [Laughs] They will take improved seed for fodder purpose! It’s a typical reason.” 

The use and value of the seed to the farmer was different than the use and value of the 

technology to the plant breeder, therefore use should not be assumed just because the seed 

was accepted.  

 Explanations for the decline in the cultivation and consumption of small millets are 

well apparent from the literature and confirmed by both farmers and LI-BIRD staff in the 

field. LI-BIRD and farmers both understood the importance of holistic approach to 

agriculture, but not all of the elements converged for the technologies to be adopted, even if 

some farmers agreed in theory that the technology would be beneficial (i.e. line sowing). 

While processing machinery was considered a technology because of its characteristics, it 

was not widely regarded as a particularly useful technology because it did not significantly 

reduce ‘drudgery’ (it could potentially have a motor but it did not). Whether or not farmers 

are interested to commercialize their production is largely influenced by their dependence 

and interest in continuing to farm, along with their access to labour and capital. 
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 Ostensibly, seed and tools did not address the low fertility, land fragmentation and 

drastic topography (structural challenges) —while fertility can be addressed technologically, 

the investment and inputs required would be more expensive than the market value of the 

crops grown. While crop improvement is emphasized by researchers, farmers expressed 

concern that changing the variety did not make such a great difference for the hill region. 

Rather, farmers noted the varied quality and fragmentation of the land, and a lack of timely 

access to inputs and labour, as main constraints to increasing productivity. Brokers of 

development were well aware of the need for social and collaborative innovations, along with 

diversification of incomes to make farming attractive, particularly to young people. 

 Even some LI-BIRD plant breeders agreed that breeding an improved variety is not 

the most efficient way to address the concerns of farmers. In the formal system, there is the 

mandate to maintain materials coming out the ‘technology pipeline’ while private sector plant 

breeding has an emphatic focus on molecular work. Within LI-BIRD attention has shifted 

away from PPB and toward grassroots breeding. This approach involves training farmers to 

select traits and multiply seed, “this will give an immediate benefit to farmers from the 

existing diversity” commented Dr. B. Sthapit, noting the term grassroots indicates that it is 

done by CBOs and NGOs at the local level. Having done trials with African and Indian 

varieties of finger millet, Sthapit concludes that local landraces really are the best for this 

area because of the high altitude, high rainfall and high quality of fodder. Landraces do well 

in intercropping, and through farmers’ local innovations and seed saving practices, have 

contributed to shaping the landscape and ecology. Differences between the 

conceptualizations of the distinction between nature and culture play into the reasons what 

scientists consider technological may to farmers be tacit experiential knowledge rather than 

technological.  
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 I found aspects of participation instrumentalized from both sides of the relationship 

between scientists and farmers. The discourse of ‘convincing farmers’ was surprising for me. 

Due to ‘rejecting’ the technologies offered by LARC, the farmers of Dhikur Pokhari and 

Kaskikot were characterized as stubborn and thinking they were experts, insinuating that the 

real experts were university-trained. Krishna concurred, but flipped his questioned ‘expert 

status’ into evidence he could manage funds: “We are experts in growing kodo. But we need 

commercialization: LI-BIRD or some other group should provide support and funding for the 

creation of a group, then we can start a revolving fund”. On the other hand, Jogimara farmers 

were described by researchers to be more accepting of the technologies. The particular 

worldviews of researchers inform the research agendas that shape how particular groups of 

farmers are included or excluded, but farmer agency plays in as well.  

 The decision of some farmers to accept free seed or other free inputs, turned out to be 

pragmatic. If seed was free they would take it, even if they ended up giving it to their animal. 

But if they rejected a technology, farmers could be framed as ‘stubborn’ or difficult to work 

with. This places a level of responsibility on farmer for their own development, whereas the 

farmer may have a reason to reject a technology that makes sense in their own context but 

that may not be apparent from a development or research perspective. From an academic 

standpoint, I wonder to what extent LI-BIRD can engage with neoliberal discourse for their 

own pragmatic interests or as translators of farmers’ interests.  

 Efforts by LI-BIRD to position itself within neoliberal governmentality of 

international development may build on tendencies within the organization that value 

technical perspectives. The extent to which neoliberal governmentality influenced LI-BIRD’s 

positioning did not become clear over the timeframe of the research. I heard the language of 

efficiency, value-for-money, audit and responsibility, which “comprise the common sense 

repertory of our neoliberal times” (Murray Li 2010:234). As the organization continues to 
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position itself by the types of projects proposes and carries out, particularly in the scaling up 

phase of CIFSRF, it will be interesting to see how the concept of technology is evoked, and 

which farmers and sites are targeted for participation. 

 This section is demonstrative of the pragmatics of agency and assumptions behind 

‘proven technologies’ that must be contextualized within the interests of those involved. 

While participatory approaches demonstrate potential to facilitate farmers and scientists 

talking about the same thing, this section has demonstrated that technologies are interpreted 

differently in different contexts.  

(5.5) Conclusion 

 

 A group gathering around the threshing machine one afternoon reiterated the 

intersections and divergences of perspectives on technology to me. There we were, a visiting 

Canadian manager who had spent almost nine years working in Nepal returning after a 

decade and shocked at how little had changed; one male staff from LI-BIRD, two other male 

staff from NGOs with DFATD funding; myself, Laxmi, Krishna, Mithu and her grown 

daughter. The optimism of the NGO staff toward the technologies (seed, methodologies, 

threshing machine) was evident, but the Canadian was less interested to hear the glowing 

report from the NGO staff and stopped them from answering his questions, “I want to hear 

her opinion”. Although there were three women farmers, Laxmi was the one to respond. The 

Canadian questioned whether there was really a need to research and improve traditional 

crops like kodo — Krishna had described the increased yield of improved varieties, but 

Laxmi said changing seed made little difference, she still had to do all the work on her own. 

Maybe it was alright to move away from the traditional crops, maybe it was a good idea to 

search out off-farm livelihoods. “People don’t leave for stupid reasons” the Canadian 

observed frankly. Resistance to change can also be a powerful force, but if the farmers’ 
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children do not want to farm (indeed many parents aspired their children would “get an 

education and a job”, rather than farm), then changing how development initiatives approach 

agricultural research is imperative.  

 This interaction is indicative of the variation in donor, NGO, male and female farmer, 

and my own perspectives. The inherent assumption of the RESMISA project is that 

promoting small millets is promoting the social good. This assumption was implemented 

through three types of technologies in particular, with mixed results in bridging indigenous 

and scientific knowledges. This chapter has shown that factors affecting positionality, 

including caste, class, and gender, are embedded in ecologies of practice that include 

relationships, resources and networks that shape how we see the world. The key lesson is the 

power of each actor to express their (multiple) interests through these networks.   

 Since “the ethnographic question is not whether but how development projects work” 

(Mosse 2005:8), I have tried to demonstrate that the ways the RESMISA project addressed 

food security as a technical issue concealed the different perspectives on technology held by 

the involved ‘beneficiaries’. I acknowledge agency at all levels of the network as people use 

natural resources in the context of agrarian change. Although farmers are often asked for their 

“problems” by NGOs, NARC and other institutions, there is an overall feeling that these 

problems are not operationalized. “Every group initiates and leaves” Rita noted laughing 

slightly. “We need continuity, because we are hindered by every factor: there is a lack of 

rainfall; for this reason we were not able to commercialize vegetables. Everyone grows just 

for themselves. Fortunately our group received vegetable seed from LI-BIRD, but other 

groups don’t have money to purchase vegetable seed each year”. Given the desire farmers 

expressed to cultivate commodity crops, addressing the technical limitations of kodo are not 

necessarily aligned with the objective of increasing the food security of farmers.  
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 I have suggested that the project-based development model used by CIFSRF may be 

unrealistic in its expectations to address a technical ‘gap’ and bring about transformative 

social change. The paradox in the so-called food security question is not just about 

integrating different knowledge systems but of different perceptions of the ‘same’ thing: of 

multiple interests that are presented as singular. The final findings chapter returns to the 

project level to discuss policy implications for addressing these complex questions. 
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Chapter 6: Translation to the project level 

 

 
Understanding the sociocultural context in which knowledge is produced and reproduced will help to identify 

structural limitations on disseminating any changes introduced by the project. Awareness of these limitations 

will increase the likelihood that interventions will reach marginalized groups, especially underprivileged 

women. Decoding the ecology of practice requires long term research and reflection, combining insights from 

both external viewpoints and local positions. 

Karthikeyan et al. 2010:29 

 

Innovation without scaling up is of little value. 

IFAD’s Strategic Framework 2007-2010, IFAD 2007:6 

 

 

(6.1)  Introduction: Conflicting Priorities in Food Security 

 

 The quotation from Karthikeyen et al. (2010) demonstrates the awareness of the 

RESMISA researchers of potential structural limitations on technological intervention at the 

local, project, and development discourse levels. These structural limitations include the 

intersectionality of caste, class, and gender, and the broader global political economy. The 

pro-poor and context specific approach indicates the agency of those involved in the project 

to reflect on the different ways we learn to perceive social and technical phenomena. Yet as 

the previous chapters demonstrated, the tendency was for researchers to focus on the 

“potential for adoption”, rather than taking farmers’ understanding of their practices and 

locally existing technologies as the point of departure. Having established that differences 

exist between perceptions of technology of farmers and scientists in Nepal, this chapter 

troubles the narrative of the RESMISA project and of neglected small millets.  

 Technology has served as my entry point to analyze the aspirations, interests, and 

actions related to revalorizing small millets — an improvement plan that has drawn in actors 

from the micro (project site) and macro (international development networks and discourse) 

levels. On one hand, RESMISA proposed that technologies must be site-specific to be 
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adopted by farmers in specific ecologies. On the other hand, the project explored the 

expectation of international development to “account” for outcomes and scale up those 

technologies deemed successful. This hints to the inherent dilemmas of technology 

interventions for small millets. 

 The RESMISA project was a composition of parts, brought into relation by the 

broader objective of improving conditions around the cultivation and consumption of small 

millets. The role of some farmers as brokers of development and custodians of biodiversity 

was seen as a linchpin to the success of the food security interventions. The role of scientists 

as experts and translators was key to making intelligible the flows of information between the 

different scales through presentations and reports. The RESMISA proposal emphasized the 

role of social science as exceptional: “because the scientists have agreed to be led by a team 

of social scientists, development professionals, and social activists to ensure that sustainable 

human and environmental objectives are attained” (Karthikeyan et al. 2010:37). This is an 

important step toward the inclusion and leadership of social sciences in a technology-focused 

food security fund, however, the divergences of knowledge systems between natural and 

social sciences were not resolved over the course of the project. The logic of translation in 

international development means researchers must communicate and justify results not only 

to scientific communities but also to project partners, donors and policymakers.  

 Building on the findings of the previous two chapters, (Chapter 4 examined the social 

embeddedness of science, knowledge and technology; and Chapter 5 looked at the place of 

reflexivity and varied perceptions of technologies in the discourse and practice of farmers and 

researchers), this final findings chapter explores the project after its conclusion. The overall 

logic of this chapter is that there was an inability to systematically reflect on or act on the 

divergences in definitions of technology and strategies for interventions. The first section 

looks at the project objective to increase the status of small millets. The second section 
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outlines recommendations for LI-BIRD that may be useful to CIFSRF more generally. The 

recommendations may be familiar –obvious even— to some practitioners, but my fieldwork 

demonstrated the pertinence of reiterating them to recognize that the technology paradigm 

continues to be reproduced in food security discourse and agricultural research practice.  

 From my position as a graduate student in the project, I sought to be reflexive about 

my own assumption that international development involves instrumentality. Instrumentality 

is a means to an end, meaning participation is valued only if and to the extent that it adds to 

project success. It can create an effect where those who are more likely to take leadership 

roles are those who are able to convince donors that community participation is happening. 

Instrumentality can take place when presumably new paradigms reproduce existing power 

structures. In the RESMISA project there was a concerted effort not to allow this to happen 

by integrating the expertise of multiple knowledge systems: that the farmer knows best in 

her/his particular ecology, and supporting the value of small millets scientifically. It is “the 

handling of this desire [for improvement] in different —and singular—ways by human actors 

that gives development its force” (Gidwani 2008:136). While acknowledging the discursive 

power of development to promote a particular vision of change, I have shown how power 

acts through all levels of interaction in the network. I reiterate that my analysis is not an 

attempt to discredit the RESMISA project or the concept of food security. To the contrary, I 

am more confident that a critical perspective is necessary so that all involved —from farmers 

to scientists to graduate students— can listen to each other, and take action for food systems 

that bring ecological, social and economic sustainability into account.  

(6.2) Visions of change: Increase status 

 
While the farmers were working on production, others were working on public awareness, disseminating the 

good news about millets through radio, print, fairs and festivals, workshops and school programs across Kaski 

region. Surveys revealed that as a result some groups, identified as intellectuals, diabetics, the younger 

generation and foreigners, increased their demand for millet.  

IPGRI et al. n.d.:16 referring to another finger millet project in Kaski from 2001-2004 
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 As this chapter shifts to the macro perspective, the desire to improve becomes linked 

to social transformation that is difficult to induce and measure. Exploring the third vision of 

change of the RESMISA project to increase the status of small millets, (the first was increase 

productivity and the second was decrease drudgery), I return to the implications of promoting 

a neglected and underutilized species. Who really benefits when cultural understandings of a 

food shift: when a ‘neglected crop’ becomes a ‘nutri-crop’ or “miracle grain” (DDS 2012)? 

What impact and what relationships are fostered when donors in developing countries chiefly 

frame food security in terms of economic growth or increased incomes? The RESMISA 

technologies seek to address constraints from the supply side, but demand is imperative to 

bringing technologies into use and understanding changing farmer aspirations.  

 A measured stagnation or decline in supply can reflect changing food preferences 

(demand) as well as changing environmental conditions and other livelihood options. 

Farmers in the hill region are less interested in producing kodo for sale because the market 

price is low compared to the labour required for cultivation, but this is changing. As Purna 

commented: “previously people from the city area used to think eating dhindo was low status. 

Nowadays they need kodo, there is demand. Therefore, the price of kodo should increase. If 

the market price is raised then kodo cultivation will also increase”. Shifting perceptions 

(including re-branding) of small millets from neglected to ‘nutri-grains’ is intended to induce 

a reimagining of the value of this traditional crop. As noted in the epigraph, the RESMISA 

project is not the first to take on this issue in Kaski district. It was also the site of an IFAD 

and MSSRF pilot project (2001-2004) that identified traditional and improved lines of finger 

millet, and carried out public awareness activities and support for micro-entrepreneurs (Mal 

et al. 2010). In the RESMISA project similar activities were again taken up, demonstrating 

that sustained changes in food habits and markets may require a longer term investment. 
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 Through the RESMISA project the demand-side aspiration of increasing the status of 

small millets has been approached through new recipes, raising awareness of nutritional and 

cultural values through print, radio and diversity festivals, and supporting entrepreneurs. This 

approach is based on the idea that if people are less interested in traditional foods, they may 

be motivated to use small millets in new ways. Training on new recipes and introducing those 

recipes in schools was an approach taken. “What is important to consider is the cooking 

qualities and ingredients” Rita commented about the recipe training. “people are aware that 

kodo is beneficial for health, but most are not interested in eating the same recipes they had 

since they were a child. People don’t know they can use kodo flour for making biscuits. This 

is one of the things they trained us to do.” LI-BIRD also promoted kodo snacks in schools 

which operated mid-day meal programs.  

 In previous projects on neglected crops and in the RESMISA project, LI-BIRD has 

provided support for individual entrepreneurs to prepare value-added foods with neglected 

crops. Although the value of kodo as a nutri-crop is starting to generate demand, it is not 

widespread and therefore a continued role for LI-BIRD could be necessary on supporting the 

marketing side. The Jogimara farmer group expressed interest in packaging kodo flour and 

LI-BIRD offered training to support the initiative of the farmers to generate and implement a 

business plan, as commented by a LI-BIRD Program Officer: “We can support you partially, 

but not totally. You should be able to do it by yourselves and with the help of other 

organizations.” Some were motivated by the idea and nearly one year after I completed my 

fieldwork I met one of the female farmers who was at that meeting again, this time in 

Pokhara at an NUS Fair selling finger millet flour13. Commercializing idea of kodo as a nutri-

                                                 
13 At the “Collaborating for Research and Promotion of NUS in Nepal” workshop in Pokhara on February 23-

24, 2015. In Jogimara they had already sold over 250 kilograms.  
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crop may need distinct entrepreneurial supports and may be realized over a longer period that 

extends beyond the completion of the project. 

 While creating new recipes and value-added products is a potential means of 

‘revalorizing’ small millets, it should be linked with demand. Realistically, this strategy will 

find greater success in urban areas where there is greater financial incentive to bring new 

products to a market — and this incentive must be sustained beyond the funding of the 

project. Integrating traditional and new small millet recipes into rural schools will require 

longer-term support if canteen staff are to be committed to this intervention — indicating that 

it is the school leadership that needs to provide financial commitment. In Jogimara, although 

the school had agreed to serve kodo once a month, the sentiment was similar, as the lady who 

ran the program described: “New recipes for kodo are not easy to make, even though they are 

tasty they may only be made for special occasions”. When I asked Rita whether she had tried 

the new recipes on her own she regretted that: “the challenge is to get the ingredients and 

time to make new recipes. I enjoyed the kodo foods at the training, but even I don’t have time 

to make the new recipes at home.” At the school in Dhikur Pokhari, the principal and cook 

were motivated to serve finger millet namkin snack once a month. Promoting NUS foods may 

be linked to food and nutritional security, but not always directly. As one IDRC staff 

commented about using nutrition as a strategy for behaviour change to promote traditional 

foods: “does food security really become possible with new recipes?” Researchers need to 

know what drives market chains if they want to change behaviour, but should be realistic in 

reporting impacts. Is it realistic to expect that project-based promotion can sustain changes in 

food habits, or does re-visioning small millets where they are produced require a long-term 

and more collaborative strategy? The challenge here is for nutrition-initiatives to be 

agriculture-sensitive (rather than focused on specific quantities of micronutrients) if they are 

to influence farmers or urban consumers to eat more small millet products. The crucial point 
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is that food and nutrition security interventions may have interacting or unintended effects. 

When claims are made about the relationship between agricultural interventions and food and 

nutritional security it is important that both measurement of indicators and consideration of 

qualitative nuance take place rather than assumptions. I offer recommendations to LI-BIRD 

as they seek to address both the supply and demand of small millets. 

(6.3) Recommendations for LI-BIRD: Ecology of development practice 

 

 In efforts to build shared understanding (i.e. contextualize the intervention, recognize 

agency and complexity) between scientists and farmers, learning must go both ways. Rather 

than critique or validate local or scientific knowledge systems, I have shown how knowledge 

and power are embedded within institutional arrangements with potentially diverging 

priorities. My objective is to suggest recommendations that LI-BIRD, RESMISA and other 

organizations may take into consideration as they put reflexivity into action. The link 

between the recommendations and the overall thrust of my thesis —to acknowledge implicit 

assumptions behind participatory research practice— is to understand interactions of 

technology with the wider socio-political and agro-ecological contexts as fundamental to 

alleviating food insecurity; and to demonstrate the agency of farmers in responding to 

changing ecological and social factors. The emphasis of the RESMISA project to close the 

gap between interdisciplinary agricultural research and local innovations was not fully 

realized and this leads me to argue for a more relevant research and development process. 

 These recommendations are evocative rather than definitive in raising useful areas of 

consideration for LI-BIRD, RESMISA and CIFSRF project partners in terms of making 

research for development practice more sensitive and practical. Specifically, these 

recommendations are: to build the capacity of researchers to be effective facilitators; to 

facilitate space and time for reflexivity and capacity-building among researchers and farmers 
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of different positionalities; to integrate mechanisms of learning and change that allow scaling 

up models to respond to local conditions; and to acknowledge paradoxes in development that 

may be addressed through process-oriented interdisciplinary research. 

i. Research for Development  

 Training researchers to increase their awareness and sensitivity for effective facilitation 

in the participatory research process with farmers will be important for maintaining trust and 

may help identify farmer priorities better for developing collaborative solutions that are more 

easily adopted (Nuijten 2011:198). Additionally, it will be important to address power 

relations between farmers and researchers in a way that empowers the men, women and 

youth farmers involved. Researchers have a responsibility to communicate with participants 

the stages and potential outcomes of the research process in order to build relationships and 

trust that are foundational for the process to really be participatory. As described by Rita:  

“I am a positive thinker about LI-BIRD, from my experience with them I know that the research activities can 

be beneficial for us over time. But some people who are not involved may be against LI-BIRD if they don’t find 

a huge increase in yield, or maybe they will be against trying new varieties. I hope LI-BIRD will continue to 

improve the quality of the seed or provide a guarantee for those who are doing the trials for the new seed.” 
 

While project resources and timeframe will limit what sort of guarantee LI-BIRD can offer, 

this demonstrates the importance of clearly communicating the expectations and 

responsibilities of participation for both LI-BIRD and the farmers involved.  

 LI-BIRD has a legacy of 20 years of research for development. Balancing long- and 

short-term tactics is a challenge across sectors, but LI-BIRD’s long-term efforts demonstrate 

it is possible for participatory research to lead to new models for community-based 

biodiversity management. For example, both the case of PPB and the landscape model 

developed over 15 years of collaboration with multiple farmer groups in the Begnas area of 

Kaski (Sthapit and Mitjatovic 2014) show the importance of relationships in the iterative 

research for development process. LI-BIRD has a portfolio of experience in these 

approaches, but other RESMISA partners were implementing these particular participatory 
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research methods for the first time. No matter what level of experience, working in a team 

requires a certain level of pragmatism and flexibility to understand the strengths each partner 

brings. While LI-BIRD comes close to meeting their ambition of a research for development 

approach, there are ongoing dilemmas to this approach. Therefore I recommend continued 

training on effective facilitation with farmers that builds on LI-BIRD’s experience and 

hopefully also extends to engage other partners in addressing the limitations of participation. 

 As the previous chapter noted, the challenge facing the research for development 

approach is in building a shared foundation for researchers to answer the question: who are 

we working for? Is it the more socially connected, resource-endowed brokers of development 

that will lead by example? Or is it by inclusion of the poorest that the needs of marginalized 

members of the community will also be addressed? Among RESMISA project team 

members, there was an inherent tension as different disciplines focused on different ways to 

measure, understand and apply a pro-poor approach: the continued dilemma was how to 

justify that resources were used efficiently to reach beneficiaries. While the research for 

development approach to linking science and development outcomes holds potential, 

researchers may need to engage in a process of learning about the different worldviews of 

others involved or participating in the project. It is particularly important to consider as the 

complex problem is more than a technological ‘lack’, and requires an interdisciplinary 

approach. The practice approach may be an effective tool for drawing out nuances that build 

understanding about the complexities of carrying out transformative change.  

ii. Reflexive approaches to capacity building  

 Given the overarching priority in research for development to develop and identify 

technologies and methodologies that can be scaled up, it is also in researchers’ interests to 

support the capacity of farming communities as collaborators. This ethnography has charted 

the importance of an actor-oriented perspective to understanding the relationships between 
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scientists, farmers and ecologies of practice. An insight from Dr. Sthapit validated my 

network approach when he commented that it is “the people who drive this process, so only 

methodology is not enough”. Therefore my recommendation is that the concept of scaling up 

agricultural technologies must be linked to site-specific contexts and requires building 

relationships and networks with farming communities. This is, of course, central to the vision 

of LI-BIRD, but in the RESMISA project I saw a place for reflexivity about the degree to 

which the farmers that LI-BIRD interacts with are sufficiently representative of the target 

population and about how effectively community participation is monitored. Capacity-

building can create spaces for more frequent interactions with farmers of different 

positionalities and the recognition of farmers’ voices and aspirations that will lead to practical 

food security projects.  

 As the previous chapters have shown, the role of LI-BIRD in connecting with farmers 

who have specific skill sets and networks was central to carrying out participatory research 

activities. Many farmers expressed that their interest to participate was due to established 

connections with LI-BIRD. Expanding those networks to include other farmers from different 

positionalities is essential to understanding if the technology is widely useful. Linking focus 

groups with practical activities, and training in peer extension are two ways researchers may 

affirm whether the technology relates to farmers’ understanding(s) of the problem.  

 There are still however gaps in expectations between researchers and farmers that 

may be addressed. As one LI-BIRD project officer commented: “the assumption is that they 

[farmers] will share the information with the experimental groups”. Yet many farmers who 

were active in the participatory research activities noted they didn’t know the ‘results’ of the 

trial — a potential ethical dilemma. It was not clear whether there was specific follow-up on 

results, or whether this expectation of dissemination was explicitly communicated. Although 

individual trials take place over one growing season, data is collected over multiple seasons 
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and in multi-locations. Communicating the stage of the trial and anticipating future requests 

by LI-BIRD for land for trials will facilitate farmer engagement in the larger research process 

and improve accountability. 

 Through participant-observation, the role of women in agriculture, household and 

community activities was unmistakable. Yet the leaders of community organizations were 

largely men, and in reflection of demographic composition only 6 of the 37 researchers and 

development practitioners interviewed were female. Women farmers continue to have good 

access to CBOs through which they can participate in on-farm trials, but do not necessarily 

have a commensurate voice in decision-making. Rather than focusing on having more than 

fifty percent involvement of women, this may indicate the need to facilitate more women to 

take leadership positions. Particularly as the integration of nutrition and agriculture become 

widely demanded in food security projects, working with a nutritionist to engage women in 

their multiple roles as farmers and food providers may assist integrating agriculture-sensitive 

nutrition with nutrition-sensitive agriculture. Women play a distinct role in both the 

production and food preparation sides — not only as participants, but as leaders and 

managers of household and community activities and resources.  

 Even as women have a central role in agriculture in the context of outmigration, 

innovation may also come from those who have left farming in the hills for other livelihood 

activities who may now be a source of investment and knowledge to revitalize agriculture. 

Both farmers and DADO officers commented on cases of migrant workers who returned to 

innovate new technologies or commercialization opportunities. “Some people after returning 

from abroad are doing commercial cow farming and vegetable cultivation. They are 

implementing new knowledge and techniques” commented Krishna. While experiences 

abroad cannot be generalized, framing migration only in terms of the feminization of 

agriculture risks missing positive impacts of migration (Sharma 2008). The goal of the 
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project was not to reverse outmigration, which has deeper causes linked with the desires of 

people, but it did implement the interventions in this context of many people having off-farm 

livelihood aspirations. However, the feminization of agriculture need not prevent us from 

seeing opportunities for innovation that continue to exist in the rural sector. In particular, 

commercial operations may engage rural youth thinking about migration to consider 

agriculture as a viable livelihood. 

 Reflexivity is essential to more effective monitoring because it builds two-way 

communication that recognizes multiple and complex factors in the lives of both farmers and 

researchers. The limits of reflexivity may put more onus on farmers to be responsible for 

their own development. For example, the repeated emphasis by researchers that farmer 

participants should disseminate knowledge of technologies may have unintended impacts if 

farmers are not convinced of the usefulness of the technology in their own practices. A 

negative review of the threshing machine seemed to travel faster that my translator and I 

could, we found more sceptics of the threshing machine than people who had used it. A 

survey carried out by LI-BIRD about the technologies farmers “would adopt” reflected a 

more positive evaluation of the technologies than the sentiments I heard from farmers. 

Another recommendation is therefore to increase scepticism about farmer surveys. Rather 

than reporting farmers’ perceptions on testing a new technology, reporting the number of 

farmers who had adopted a technology or continued to use a technology over time is a more 

precise indicator of the potential of that technology. Development practitioners rely heavily 

on farmer surveys, which may be influenced by a number of factors, including the 

expectations farmers have about what NGOs want from them or can offer them. Looking at 

what farmers do, in addition to what they say, may reveal discrepancies or distinct visions of 

actors involved that ultimately provide detailed insights.  
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 Even if a technology or methodology is deemed successful in a particular community, 

it will need to go through a process of iterative testing and relationship-building with farmers 

in the other locations where it is scaled up. But even if a technology can be ‘replicated’ in 

another community or region, relationships between farmers and researchers must be built. 

This is there the role of brokers of development is central. Capacity-building for these active 

farmers may facilitate a longer-term transformation in a community. Yet the research for 

development approach must be reflexive toward the level of risk that farmers can take on, as 

well as whether the technologies will fit into the ecologies of practice of marginalized 

farmers who may be at the greatest risk of food insecurity, which relates to my final 

recommendation. 

iii. Scaling up while adapting to specific local contexts 

 As we have seen, donors and NGOs are both interested in scaling up agricultural 

technologies and methodologies. The questions “what does scaling up mean? How do we 

monitor it?” were raised by RESMISA researchers. LI-BIRD management has expressed 

interest in action to explore how to do this with consideration to value-for-money. The 

question is how to operationalize the broad objective of scaling up innovative technologies 

and methodologies while recognizing the need to adapt to ecological and social diversity 

characteristic of rainfed regions. From the beginning the RESMISA project was aware there 

is no easy technological fix, but scientists must also open up to the idea that technologies 

have unexpected (negative or positive) outcomes. My recommendation is that learning and 

change mechanisms be built into designs for scaling up technologies and scaling up projects 

more generally. These specified moments of reflection will allow researchers and 

development practitioners to make changes to research or project design to incorporate 

emerging learnings. 
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 These learning and change mechanisms are important because there are a variety of 

confounding factors to be anticipated and related skills that may need to be transferred along 

with the technology itself. As the SAK trials demonstrated, the recommended cultivation and 

storage practices of formal agricultural research institutions were not appropriate for farmer 

conditions. Technology recommendations may have to be adapted in the case of early or late 

rains, drought, mixed cropping patterns, or to adjust for financial and ecological sustainability 

of a new practice over time. For example, although LI-BIRD adjusted the intercropping trials 

to include maize, the climatic conditions, timing of harvest, and farmer storage practices, led 

to a widespread weevil problem with M-3 maize that destroyed the harvest. When the focus 

is on scaling up a technology, the caution is that too much emphasis may be placed on that 

particular technology without acknowledging that it may not match farmers’ aspirations, or 

that the intervention design may need to change to reflect unexpected findings. 

 Scaling up projects deemed successful requires institutionalization of learning and 

change mechanisms, with emphasis on institutional partnerships (Gurung 2010:253). If 

strategies for reflection are not integrated into project designs, then scaling up risks 

promoting technologies or interventions that may have unintended consequences. These 

learning and change mechanisms can allow for reflection on institutional innovations and 

intersectional partnerships in order to determine if they are effective, and revise if necessary. 

This will require frequent consultation with not only those men and women who are 

participants but also with those who are not participants and may be more difficult to reach.  

 In order to do this, it is also important that NGOs have dialogue with donors to define 

what is meant by scaling up. The idea of broadening beneficiaries without reducing quality 

can be interpreted in multiple ways. “We are always constrained by trade-offs,” one LI-BIRD 

Program Leader commented, “if you increase one thing you have to compromise somewhere. 

We need to have more communication with donors about scaling up, because a lot of times it 
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is unclear what it would look like”. The donor may interpret it to be a greater number of 

farmers growing finger millet, or greater productivity of finger millet, or more varieties of 

finger millet, or more finger millet food products in Pokhara grocery stores, or maybe 

something else entirely. Each option would require a different strategy and different 

intersectoral partners. “Scaling up is something that everyone wants — donors and NGOs— 

we all repeat it like a parrot”, the Program Leader continued. “It’s something people know 

when it’s not happening, but cannot explain what it would look like if it happened.”  

The distinction between scaling up a specific technology and scaling up a project is an 

important point of clarification that will impact research design and which people or 

organizations are brought in as partners. Reflecting on the fifth six-monthly meeting in 

Andhra Pradesh in October 2013, this distinction was not clearly answered and as a result 

project partners were not able to define those public and private partners. Researchers must 

know if they are testing the technology itself, or testing the methodologies of scaling up that 

are necessary for dissemination. If researchers are testing a technology, they need to be 

cognizant that the technology may be uneven in terms of gender and access. If the researcher 

is testing methodologies for scaling up a technology, then donors should ensure 

implementation teams are thinking ‘what next’ after funding ends. If a scaling up strategy is 

not well-defined from the start it will be negotiated as outcomes emerge, evoking power 

dynamics as outcomes may be interpreted or appropriated by distinct interests.  

 The scaling up agenda is linked to the growing importance of accountability in 

international development, but may require clarification for those actors expected to carry out 

the process. A practice approach will be important for applying learning and change 

mechanisms for recognizing complexity that makes certain interventions more difficult to 

quantify than others, such as projects with marginal groups that may require nuanced 

understandings of value. Understanding scale up models will require defining partnership 
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structures and what entrepreneurial supports are needed for different positionalities. This will 

be central to ensuring that scaled up technologies and scaled up projects can maintain focus 

on minimizing unintended negative impacts, particularly on marginalized groups.  

iv. Acknowledging paradoxes  

 The thrust of this thesis has sought to demonstrate how each of the actors has complex 

interests and underlying assumptions related to the REMISA project, and how the 

worldviews of those involved shape how they strategize and prioritize efforts to achieve the 

project’s aspirations. My focus on technology has sought to demonstrate that there are indeed 

different definitions of what is technological. This effort was taken up in order to examine 

assumptions at all levels and to question the binary between science and participation. My 

recommendation is to build on skills and knowledge for the formation of interdisciplinary 

teams that build on a foundation of common understanding — or at least establish space to 

reflect on assumptions and recognize  multiple ecologies of practice. 

 The RESMISA project was ambitiously interdisciplinary in its design, but the paradox 

is that some of the objectives worked toward disparate goals. Technologies were primarily 

geared to commercialization, but food insecurity is a more pressing issue for the most 

marginalized subsistence farmers who had the least access to technologies and the technology 

development process. Food insecurity is a significant concern in the west and far-west 

regions of Nepal; while RESMISA project sites were in areas considered to be food secure 

according to the Nepal government (WFP and MoAD 2012:1). Food security interventions 

that seek to increase incomes through commercial farming or mechanization may exclude the 

landless, sharecroppers, labourers, and lower castes who farm for subsistence in Kaski and 

Dhading. Initiatives to promote national food security may actually jeopardize initiatives for 

household food and nutrition security. It is important that a shared theoretical ground is built 
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so different disciplinary perspectives can contribute through nuanced consideration as they 

work toward specific and overall project objectives. 

 While LI-BIRD has worked to promote and validate the local innovations of farmers, 

food security is often framed in terms of commercialization. It has been noted that the tension 

between the nutrition-oriented objectives of consumption of nutritional crops and the income-

oriented objectives of commercialization. One way LI-BIRD seeks to validate local 

innovation is through the release and registration of landraces by the National Seed Board. 

This will potentially facilitate wider recognition (and commercialization) of landraces that 

farmers have actively and successfully developed to niche conditions over years.  

 The RESMISA project brought together an interdisciplinary group of researchers — 

but needed more time together in order for real opening up of perspectives. The six-month 

review and planning meetings were objective-driven, instead of process-oriented.  There was 

limited space and time to deal with theoretical or definition issues. Therefore the 

recommendation is for practically based options to get together as a team at the internal 

project level in order to return to the theoretical foundations that engage with paradoxes that 

may arise within efforts to promote food security. 

Conclusion: 

 Simply labelling a project as participatory cannot guarantee that the diverse views and 

feedback of farmers will be reflected and integrated in practice. Interdisciplinary research 

teams must come with equal status based on sharing information and discussing the 

underlying assumptions of their disciplines. For NGOs who often have implementation 

responsibilities, there must be a meaningful shift away from the perspective “we take what 

scientists know and get farmers to do it”, to a reflexive understanding of multiple logics 

behind the evaluations of new technologies, including farmers’ changing aspirations. A 

nuanced understanding of value, that goes beyond market value and considers use values 
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(religious, cultural, food preferences, storability), is crucial to the efforts of both natural and 

social scientists given that small millets are not only grown for commercial purposes. This 

approach has limitations due to the time necessary to develop a nuanced understanding of the 

socio-economic situation and ecological factors in each project site, but may be imperative 

for promoting a structurally neglected crop and for food security projects to be relevant.  

 These recommendations are not necessarily new to LI-BIRD but my findings indicate 

their importance given that natural and social scientists expressed different epistemologies 

and that the worldviews of farmers and researchers are also distinct. Farmers understand the 

concept of biodiversity and the values of NUS based on their experiences of using resources 

to meet specific needs within an ecology of practice. Researchers or donors may connect 

biodiversity to a broader theoretical understandings based on underlying assumptions from 

their disciplines. LI-BIRD is in a nodal position between farming communities, formal 

agriculture research institutions, and international donors. This gives the NGO both power 

and responsibility in translating ideas between actors in different positionalities. These 

recommendations are based on my findings from the Nepal case study and RESMISA project 

meetings, but may also be useful to people engaged in participatory research in complex 

agricultural systems for promoting food security, particularly through CIFSRF. 

(6.4) Perceptions of Technology at the Project Level 

 
Work on underutilized species, whether in research or development, requires a collaborative, open-minded spirit 

that recognizes the complexity and interaction of social, economic and environmental actors. 

Strategic Framework on Underutilized Species, Jaenicke and Höschle-Zeledon 2006:6 

 

 From recommendations I now move to my fourth research objective to contribute to 

greater sensitivity to diverse understandings of technology. I return to the RESMISA project 

meetings and the process of translation back and forth between policy goals and practical 

interests that takes place in development projects (Mosse 2005:9). Although I had initial 

intention to make comparisons between the approaches of different project partners, this was 
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beyond the scope and timeframe of Master’s fieldwork and my already ambitious research 

question. (Perhaps familiar to a similar over-enthusiasm or over-commitment that I noticed 

among some NGO staff). Despite this, I was able to interact with management and field staff 

of all South Asian partners and draw out some observations related to the place of technology 

in the RESMISA network. I cannot capture the extensiveness of the work of the other project 

partners, but do touch on the process of translation that took place at the project level and 

how this leads to simultaneous fragmentations and composition (Latour 2000).  

 This section draws out three arguments about technology at the project level: that 

technology was conceptualized dynamically; that expert knowledge was key to shaping the 

material and immaterial ways that technology was evoked; and that participation in 

technology development is instrumentalized (to different extents) by the way development 

structures relationships between NGOs, researchers and farmers. 

 i. RESMISA Review and Planning Meetings  

 While united by an interest in ‘revalorizing’ small millets, different perspectives on 

what revalorizing specifically entailed diverged through the six RESMISA objectives. 

Disrupting the assumption behind a unified vision seeks to evoke reflection and demonstrate 

both the challenges and value of interdisciplinary participatory research. The challenge is to 

“cross the borders and integrate research methods belonging to different disciplines” (Nuijten 

2011:198) and integrate complex social and ecological factors in specific sites; while the 

value is that combining natural and social science perspectives may help identify farmer 

perspectives and nuances at the local level. Gaining a sense of the impact of the research on 

the men and women farmers involved is not just about asking what technology they prefer, 

but recognizing the different ways development evokes technology, and the agency of 

farmers to respond as local innovators to new technologies. 
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 Potential contradictions between conservation, consumption and commercialization 

may create dilemmas for those promoting food and nutritional security, if the technologies 

and interventions are adopted. Even as the RESMISA project acknowledged that agriculture 

is inherently site-specific, framing technology as an external component that needs to be 

brought to each site reflected a level of instrumentality: for example, the idea that 

development organizations can align the changes they want to make with donor priorities; the 

focus on ‘ticking boxes’; and the persistent confidence in the benefits of the technologies, 

despite the ambiguity expressed by some farmers toward the thresher, agronomic practices 

and improved varieties. Technology was not a static concept as it was discussed by ‘experts’ 

at the project meetings. This reflected how the process of development both unites and 

contradicts: there was common agreement about the desire for small millets to continue to be 

cultivated and consumed by farmers and recognized by policymakers and formal research 

institutions. Simultaneously, there were distinct approaches to what technologies and how 

technology could assist in achieving these goals. General consensus was that formal 

agriculture technology development has been uneven in terms of generation, access and 

adoption. However, distinct approaches of how to address this in an interdisciplinary way 

diverged to moments of interpersonal conflict, and a common framework around technology 

was never fully analyzed or agreed upon. 

Interdisciplinary dynamics: 

 The interdisciplinary ambitions of the project were notable: this is the only project in 

CIFSRF led jointly by natural scientists, social scientists and NGOs (other ongoing projects 

at the time of writing were led by natural scientists). The challenge in addressing the complex 

constraints of small millets was to develop an interdisciplinary framework that reflected on 

and addressed divergences with regard to definitions of technology and strategies for 

intervention. The RESMISA project went far beyond testing and scaling up a single product. 
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This resulted in a dynamic understanding of the concept of technology. The place and 

definition of technology was less precise in the RESMISA project. Efforts to create a 

common ground between implementing organizations in different contexts was largely 

carried out through the six-monthly meetings of the RESMISA project. Participating in three 

such meetings showed insights into the way that expert knowledge was created beyond the 

context of Nepal. Although these meetings brought together a multi-disciplinary team, the 

meetings were objective oriented instead of process oriented, in part because of the size and 

diversity of the network and the logistics of administration. This led to the division of 

responsibilities and research focus primarily by discipline, without fully creating the 

interdisciplinary foundation that was desired. 

 In the context of the different project sites, however, it became clear that the same 

technology may have different impacts: different ecologies of practice influenced how the 

technology could be embedded into social, ecological and cultural conditions. This indicated 

the importance of site-specific testing, yet the limitation in generalizability. Technology was 

not a static concept and was evoked in material and immaterial ways. Technology was 

evoked materially to describe the hard technologies for threshing and processing of finger 

millet. Yet hard technologies were not as well accepted since they were still manually 

powered. 

 The project faced a continued challenge in discerning the ways that immaterial and 

material technologies related: technology was evoked as “packages” that combined materials 

and practices, and fit within the practices of farmers in marginal conditions. When asked by a 

social scientist whether practices are always technologies (i.e. the concepts are synonyms), a 

DHAN manager replied: “technology is practice for some time, it is a technology at the first 

phase, then when it gets a large following base it is a practice.” This suggests the significance 

of ‘newness’ and the time dimension of technology adoption. Although scientists commented 
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on the biophysical interactions at a technical level, at times they had difficulty 

communicating the integration of social factors and complexity. Discussions at the project 

level required simplifying statements that evoked farmers categorically, and generally 

assumed the legitimacy of researchers to interpret farmer’s evaluations of the technologies. 

For example, the continued confidence in the benefits of line sowing in Nepal at the February 

2014 Colombo meeting. Disciplinary and personal differences in how to carry out 

interventions and how information should be shared led to several general conflicts among 

the researchers. From an academic perspective, I observed that technology was used fluidly, 

with consideration to how an intervention would meet donor expectations for a ‘new’ 

technological proposal that would have the biggest possible impact. 

 The process of simplification took place in the ways that complex local contexts were 

matched with ‘appropriate technologies’: much discussion at the Colombo meeting focused 

on the need to propose site-specific packages of improved practices that were ultimately 

defined by researchers into three to five components. I observed that the challenges of 

interactions between multiple interventions were minimized at project meetings. Technical 

characteristics of the SAK hypotheses (i.e. NPK application, legume intercropping, nitrogen 

fertilizer, and date of sowing) were reported by the LI-BIRD team, but focused on 

productivity rather than whether farmers would be willing and/or able to adopt the 

technologies and methodologies. Reporting adoption to the project level was simplified it into 

a yes/no dichotomy, yet adoption of a technology is not a one-time decision, it is complex 

and must fit into a cycle of decisions. 

 Efforts to employ an interdisciplinary approach involved power relations at the inter-

institutional level. The multiple interests of technology, market, nutrition and plant genetic 

resources intersected and competed for the attention of researchers in the RESMISA project. 

In a contradictory way, this also led to greater control of how the information about a 
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technology would be shared. Patents, property rights and credits were important 

considerations for machines and seed varieties. One promising initiative was the push for 

registration of promising landraces in the formal agricultural systems in Nepal and Sri Lanka. 

The ability to determine the role and validity (for whom?) of indigenous knowledge 

ultimately lies with the researchers who report to donors, in their efforts to bring about 

measurable material and immaterial change for rainfed farmers and for small millets. 

 The reality of the RESMISA network is that personal differences shone through and 

juxtaposing interests and elements came into a process of negotiation that defined the 

direction and focus of resources and time. Pragmatics may be an important factor to consider 

when interdisciplinary teams seek to build a common theoretical position from which they 

can draw from the strengths and understand the assumptions behind different disciplines.  

Role of social science: 

 While the aspiration of the project was to include a social science perspective, to what 

extent did this aspiration actually influence how technology was understood? Social science 

played a central role in designing the project, but in my observation, the RESMISA project 

meetings demonstrated that to the biophysical scientists the place of the social sciences was 

largely to provide analysis of the local context that would expedite technology adoption. 

Technologies and methodologies given the labels of “improved” and “new” were thought to 

be of greater potential and did not necessarily provide the opportunity for a fully integrated 

approach. One social scientist expressed in the sixth six-monthly meeting in Colombo in 

February 2014 that “sometimes I feel that we lose sight that we are working together to come 

up with an integrated set of solutions, in exchange for ticking boxes.” At that meeting it was 

acknowledged there were different understandings of the concept of revitalization. A 

discussion on whether the idea was valid to scientists, and whether it could be measured in 

less than a generation, raised the unanswered questions: what is practice and how is it 
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measured? For me, this reiterated the value of interdisciplinary approaches, while raising 

questions about achieving transformative change within a short-term project. 

 My objective to contribute to the social aspects of technology has applied the ecology 

of practice as a tool to understand the complex contexts in which people cultivate and use 

small millets. Although I observed the ecology of practice was less accessible for natural 

scientists to apply — some researchers opted out of engaging in discussions on the topic and 

had difficulty extrapolating the wider implications of their research. Yet the efforts of other 

social scientists and myself to apply the ecology of practice did engage some heated 

discussion at the February 2014 Colombo meeting, reflecting that even into the third year of 

the project there was no common understanding of the ecology of practice among the 

researchers. By the April 2014 Edmonton meeting there was encouragement from  RESMISA 

project leaders and IDRC for the team to reflect on context, to build in iterative perspectives, 

and quality of participation rather than the label of participation. For me this was 

encouraging. It demonstrated the value of investing time to reflect and the need for effective 

communication across disciplines. The idea that all research draws from particular 

worldviews that may be taken for granted reflects how expert scientific knowledge is 

constructed as distinct from farmer knowledge. 

ii. Donor policy, NGO mediation 

 Ultimately the RESMISA project will be evaluated by IDRC according to measurable 

social change results, not just activities carried out or material outputs. This raises the “so 

what” question. Projects are not only required to show their results but to market the 

effectiveness of their approach to problem-solving. While the project had many technical 

outcomes that can be called successful (RESMISA 2014), the practice approach I have taken 

shows multiple interests in research and development networks required a process of 

translation to interpret and communicate results. This section suggests it is important to 
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consider how development structures relationships between donor, NGOs, research 

institutions and farmers in networks. 

 Most projects are designed by development practitioners and scientists, not by 

farmers. Approximately 500 million smallholder farmers worldwide play a crucial role in 

food security: in Asia and sub-Saharan Africa smallholder farmers produce 80 percent of 

food consumed (IFAD 2011). These farmers are critical partners in scaling up innovative 

partnerships to address climate change and global food security, yet when discussed at the 

level of global discourse the interests and structure of development partnerships tend to 

obscure the uneven impacts of technology. Researchers are pressured to present the 

successful technologies, potentially amplify the impacts and acceptability of the technologies 

to farmers. 

 The process of simplification came out most strongly to me at the International Food 

Security Dialogue in Edmonton in April 2014, where the trend was for projects to present 

activities carried out and how technologies (i.e. improved varieties, improved water pumps, 

improved storage, etc.) were implemented successfully. The focus was on market 

opportunities and how technology transfer improved food security. While presentations 

extolled the importance of addressing the disconnect between researchers and farmers, the 

analyses of wider implications and challenges faced in actually doing this in distinct socio-

ecological settings were for the most part not reported. Uneven power relations between 

farmers and development actors were mentioned only by the few social scientist academics 

present. 

 Reflecting on the structure of donor and project relationships, the tendency to simplify 

complex problems into pieces leads me to recommend recognizing power relations in how 

development is structured. In the context of Nepal, this may mean addressing the structural 

marginalization of particular groups in Nepali society in a more direct way, as well as 
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acknowledging the historically embedded influence of bikas. Reaching out to marginalized 

farming communities requires greater investments of time and resources (IDRC 2013b:3). 

But it may have the most significant impact. By acknowledging the power relations between 

farmers, researchers, government and NGOs, the latter may be more effective in facilitating 

partnerships to lead transformative change, rather than assuming a particular participatory 

approach or technology will be the best option. 

Social technology: 

 Even as my social science critique cautions against framing a social problem in 

technical terms, I must observe that swinging the pendulum even further in the other direction 

to making all social action technological also has implications. Expanding the view of soft 

technology as intangible, knowledge-based systems and methodologies also risks all practice 

becoming technology. The idea of social technology was raised by one Indian plant scientist 

when discussing the importance of understanding the strengths and capacities of each 

RESMISA partner organization. This scientist suggested that DHAN’s strength of social 

capacity building and mobilizing is the social technology they use. This demonstrated they 

were engaging with the concept of technology. This reflection of the conceptualization of 

technology by DHAN is important because it demonstrates how the definition of technology 

can be broadly applied. The importance here is that when the concept of technology is 

evoked dynamically, there may be disconnect in the theoretical foundations that fragments 

the efforts of an interdisciplinary project. Finding a common ground, with space for 

consideration of what may be technological and why is important for development projects 

facing the tension of meeting the expectations of multiple and complex interested actors. 

Tension in evaluating research for development outcomes: 

 The ethical concerns for NGOs in how to direct their resources as a “constant, critical, 

robust appraisal of why you’re doing what you’re doing” (IDRC 2013:2) One LI-BIRD 
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researcher commented that “in the private sector, I could ask: what is the profit margin? In 

non-profit it’s hard to evaluate the impact of what an organization is doing, so arbitrary 

norms are set, like 25 percent administration cost.” These proxy indicators face criticism in 

the face of value-for-money debates, “when the public and private sectors wish to 

demonstrate…that they are working to reduce risk, curtail unnecessary spending, and avoid 

the waste of funds” (IDRC 2013:1). Social scientists, in particular, may be nervous about 

scaling up development initiatives with the private sector. Social scientists may feel that 

cultural and socio-economic characteristics will be pushed aside in favour of market-based 

indicators. Market-based indicators may be based on assumptions that farmers are 

economically rational actors, which places a bias toward commercialization interventions. 

 In the case of Nepal, the participatory approach has been integral since the inception 

of LI-BIRD and in their 20 year legacy, including IDRC-supported work. As LI-BIRD is 

positioned between donors and farmers, there is a risk of double-speak to meet the 

expectations of multiple interests. LI-BIRD took up the language of integrating intersectoral 

partnerships (with NARC, DADO, universities and private sector) and management 

acknowledged that this adaptive approach was attractive to IDRC. The shift in discourse of 

IDRC to scaling up parallels LI-BIRD’s planned repositioning away from research and 

toward development implementation and facilitation. Attention to value-for-money may 

incentivize concentration on projects focused on areas where ‘successful’ outcomes can be 

more easily anticipated — i.e. areas with higher populations or resources (IDRC 2013). LI-

BIRD staff were hesitant to attribute the influence of donors as the source of this 

repositioning, but it is clear that the message of scaling up has permeated the macro and 

micro scales of development. 

 When development is framed back to the level of a global problem, food security 

necessitates more than just sensitive appropriate technologies. The context of agrarian change 
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affects the availability and price of labour, and is at the same time influenced by both 

political and economic factors. The required responses are not only technological. Policies 

focused on increasing yield and productivity should also consider how supports for farmers, 

such as crop insurance or input subsidies —supports that were removed by structural 

adjustment (Pyakuryal et al. 2010)— may assist in decreasing risks associated with 

cultivation. These supports may not be able to be provided by a development project alone, 

so it is important that expectations of the impact of an agricultural technology are realistic. 

Conclusion: 

 Researchers are placed in a tricky position when they seek to protect diversity and 

farmer knowledge. Their well-intentioned efforts to represent and include the perspectives of 

farmers, may be simplified as they are presented to different audiences. As translators, 

researchers have the power to define the final result. The presumption of a common cause 

with farmers may not acknowledge the different reasons why each is involved in promoting 

small millets. The relationship risks instrumentality (on both sides) when the practice of 

development is simplified into a design that lacks mechanisms of learning and change.  

(6.5)  Conclusion: Saying what the Language of Development Cannot Say 

 

 The overall argument in this chapter is for a nuanced understanding of the place of 

technology in research for development projects. LI-BIRD has shown a nuanced attention to 

the different types of value farmers attribute to particular crops or varieties, and this has 

inspired their attention to the role of custodian farmers in agrobiodiversity (see Rana et al. 

2007, Shrestha et al. 2013). But this nuance was at times lost in translation at the project 

level. 

 The contradictions inherent in this project have been explored not to discredit good 

intentions, but to acknowledge that even well-intentioned efforts to improve food security 
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pull in different directions. Taking time to reflect on the project exposes the complexity and 

unpredictability of interventions in the process of agrarian change. This leads me to 

recommend reflexivity about who the interventions seek to impact and about how farmers are 

informed about their role within the research project, while acknowledging that interventions 

be contradictory (i.e. simultaneously promoting commercialization and consumption of small 

millets). The underlying principal is that research should not place additional risk on those 

who cannot afford the experiment to fail. This is related to the importance of recognizing the 

diversity of positionalities of people socially constructed as farmers based on their livelihood. 

 Farms are a social construct with multiple functions and options for change when a 

particular approach faces a set-back or failure. This is a testament to the agency and active 

response of farmers to diverse conditions and challenges they are facing from multiple scales: 

from the sustainability and productivity of their soil, markets, policies, politics and climate. 

In this chapter I have made an effort to demonstrate the value and importance of considering 

how technology and interventions are translated through different scales of the project 

network. Project successes cannot necessarily be ‘copied’ but rather non-linear processes, 

such as needs and opportunity identification, may bring technology into routine use. The 

adoption of a theory of change may lead to a change of theory: we need to be critical about 

how inclusive food security is defined in practice. Rather than focus on what farmers should 

do, the potential contribution of the ecology of practice is to provide a lens for researchers to 

look at what farmers are doing, to understand the motivations for these actions, and to 

consider one’s own assumptions about technology and food security. 

  



 

 Husak  152 

Chapter 7: Conclusion 

 

 
The essence of science is scepticism: scientists are always moving boundaries and changing the received 

wisdom of yesterday. 

Smith 1996:20 
 

…reformulation of participatory practice needs to become institutionalized in the structure and culture of 

agricultural research organizations — most notably through a loosening of the reins of participation to enable 

participants to prioritize actions that fall outside of (but may be complementary to) the technological or 

biophysical realm. 

Gurung 2010:252 

 

 

(7.1) Introduction: Power, Discourse and Context of Small Millets  

 

 Coming to the conclusion, it is pertinent to review the research question: How is 

expert knowledge created by different actors involved in the technology development 

process? This thesis demonstrates the multiple visions of change and desires to improve that 

were evoked in the RESMISA project on neglected and underutilized small millets. I have 

demonstrated that perceptions of technology are related to positionality, and that the 

evaluation of the potential utility of a technology is related to the different values of a crop, 

not only productivity increases. Thinking about agriculture in a holistic way that includes 

social and cultural functions is key to understanding why farmers may reject a technology 

that offers a measurable ‘improvement’ according to scientific knowledge. Examining the 

project from perspective of what farmers and researchers do, and what they say, revealed 

insights into the complexities of interdisciplinary and participatory research for development.  

 This final chapter reviews the four research objectives as they relate to empirical and 

conceptual findings. I comment on the concept of scaling up that is the central focus of the 

second phase of CIFSRF. I conclude by reiterating the importance of socio-institutional and 
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ecological contexts in order for food security organizations to take on a strategic role that 

facilitates learning between the micro and macro scales. 

(7.2) Review of Four Research Objectives 

 

 Each chapter has contributed to demonstrating the place of technology within the 

RESMISA project from different perspectives, part of my multi-sited and holistic approach to 

ethnography. I found that the RESMISA project’s approach to technology was both dynamic 

and stable —adapting to specific contexts, but within the political economy of 

development— as it sought to innovate at the intersection of scientific and local knowledge 

systems. The concept of technology remained largely within the boundaries of accepted 

agricultural research and development activities. The actors involved each brought different 

sets of knowledge to the project network as they related to specific contexts and to each 

other. The following table provides a summary of the main findings related to each of my 

four research objectives as they relate to my empirical and conceptual findings: 

Box 3: Research Objectives Main Findings 

(a) Contribute to the theorization of the 

social aspects of technology. 
Technology is human mediated and therefore socially 

embedded. In the context of rainfed agriculture, farmers 

play a role in innovating to meet their ecological, social 

and cultural needs. Ecology of practice looks at what 

farmers do, rather than what they should do, and 

combined with ANT situates the project as a process of 

negotiating multiple interests. 

(b) Examine the interaction between 

science, knowledge, and technology 

through their application in 

participatory development projects.  

The history behind each of the technologies tested in 

the RESMISA project demonstrate that knowledge 

around technology is not static, however there are 

paradoxes faced institutionally when new approaches to 

participatory development appear to challenge whether 

a technology really is ‘improved’ or ‘proven’. This 

shows the importance longer-term monitoring of the 

impacts of the technologies. 
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(c) Examine the place of reflexivity in the 

discourse and practices of 

practitioners and partner organizations 

in the process of technology 

development within the RESMISA 

project 

Farmers and scientists do have distinct perceptions of 

what is technological. Reflexivity toward those 

differences is limited when scientists go the 

“convincing farmers” route. Rather, farmers may have 

different objectives for participating in technology 

development and multiple reasons for cultivating small 

millets.  

(d) Contribute to greater sensitivity to 

diverse understandings of technology, 

which has the potential to translate 

into the application of appropriate 

technologies for small millet 

production and consumption that 

increase food and nutritional security. 

While I have sought feedback from LI-BIRD and the 

social scientists from the RESMISA project, this 

objective will become clear as others react to this 

research. As the RESMISA project ends and a scaling 

up of the SAK component begins, time will show if and 

how I have contributed to the legitimacy of the social 

science perspective. 

 

These summaries will be elaborated in the empirical and conceptual findings and 

methodological reflections that follow. 

i. Empirical Findings 

 The characterization of small millets as “under-utilized” seeks to bring attention to the 

ways they could be capitalized, but to the benefit of whom? Technologies are evaluated 

within a political economic structures and institutions and in consideration for socio-cultural 

practices. Trade liberalization has negative impacts on agricultural prices, which has the most 

significant effect on households that derive the majority of their income from agriculture in 

the Hills of Nepal. At the same time government agricultural policy and research institutions 

promote commercialization as the path to making agriculture and attractive and financially 

remunerative livelihood. Not all farmers agreed with this view that finger millet needed to be 

commercialized to stop its decline — many preferred to commercialize vegetables and 

cultivate small millets primarily for use value. In Nepal changing expectations and 

aspirations mean that farmers want to be able to make a profit, or they want to get out of 

agriculture. Those who remain cultivating for home consumption without remittances or off-

farm incomes are the most vulnerable to food insecurity, yet they were the least likely to be 

actively involved in technology testing. 
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 In seeking to address the different objectives of each scale, from micro to macro, the 

limitation of my empirical findings was in seeking to draw in many positionalities. This 

limited the depth of analysis of each position. I was not able to fully disaggregate the factors 

of gender, caste, class, and education in my analysis. I have, however, sought to bring 

technology into the analysis of how people act as resources users. I believe this demonstrates 

the importance of systems intermediation: while each of the actors has strengths and 

knowledge of their local sites, the challenge of telling the story of the wider impacts of the 

project is difficult when such broad interests are pulled together with the intention of 

promoting a neglected crop.  

 Evidence from participatory crop improvement research suggests that farmers are 

capable of adopting complex technological interventions when there is a reciprocal 

relationship between them and researchers (Joshi et al. 2002, Witcombe et al. 1996 cited in 

Chhetri et al. 2012:147). This has been demonstrated through testing direct seeding methods, 

and through access and benefit sharing arrangements of watershed management. Lessons 

from the legacy of participatory research will be key for LI-BIRD as the organization reflects 

on their place in the development landscape. The degree to which LI-BIRD steps back to 

identify organizational views of technology and relationships with counterparts, including 

staff and the diverse interests of farmers, may influence their ability to position themselves 

within shifting networks in the current political economic framework. 

ii. Conceptual Findings 

 This theme of scepticism —of disruption— has been the central link between my 

empirical findings and my theoretical foundation. My conceptual findings relate to the first 

objective on the social species of technology, which followed the three theoretical planks of 

my research — the ecology of practice, actor-network theory and the anthropology of 
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development. These three theories are complementary for framing practice theory that reveal 

the juxtapositions of development practice.  

 My main theoretical contribution was the application of ANT to a development 

project. Although actor-network has been applied to science and technology studies, it has 

received less attention in international development literature. This theory allowed me to 

follow the actors and maintain openness to unexpected findings such as the tension of 

translating ideas across scales. I found this was particularly important to enable me to note 

the dynamic ways that technology was evoked according to interests and institutional 

pressures. ANT was appropriate given the structure of the RESMISA project as a network of 

individuals representing organizations — it enabled me look at both the dynamics within the 

project and in the efforts to attract the buy-in of participants. To reiterate, “[ANT] involves 

examining the way in which heterogeneous entities – people, ideas, interests, events and 

objects [including seeds]…are tied together by translation of one kind or another into the 

material and conceptual order of a successful project” (Lewis and Mosse 2006:14). The 

process of tying together distinct entities continues even after the RESMISA project finished 

—through lessons applied, emerging farmer innovation or action, and interest in small millets 

generated.  

 As important as it is to look forward, understanding the historically-situated contexts 

in which actor-networks have formed is important for uncovering the subtle ways that power 

works. The brokers of development are not only the farmers I identified, but also others, 

visible and unseen, who are shaping both the discourse and practice of development. 

Bringing attention to the distinctive ways that farmers interact with development and 

technology seeks to bring attention to their agency, creativity, and resourcefulness. There will 

always be new keywords shaping discourse, but historically-situating networks can help 

reveal what’s really new and what’s simply dressed with new vocabulary.  
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 The contribution of the ecology of practice approach has been to bring into 

consideration the way that the use of natural resources contributes to the relationship between 

structure and agency. This approach looks to the actual practices of farmers and scientists and 

how they relate to change. The ecology of practice lens was useful for breaking down the 

nature/culture divide as I sought to understand how farmers perceived the place of technology 

in their cropping systems. Through a practice method it was observed that the RESMISA 

approach to technology development and adaption was both dynamic and stable. It 

demonstrated that certain technologies have a historical role in the participatory agricultural 

research model because they are able to fit into conventional agriculture research practices. 

Participatory crop improvement, small scale tools and new agronomic methodologies may or 

may not meet farmer expectations and this may be difficult to reconcile if the technology is 

considered by researchers to be ‘proven’. This indicates that participatory research does not 

guarantee engagement of farmers from all positionalities. The challenge facing the 

RESMISA project was one of definition, in that the concepts used pulled in different 

directions as they sought to drive change — this challenge posed an opportunity to try to 

build a common ground. Ultimately stepping back to reflect on the connections between the 

actors and structures is a strategy that can be employed in development projects and will be 

important for the continued relevance of research for development.  

 My advocacy of reflection on inadvertent social impacts (negative or positive) is 

based in a desire for the project to work well. Yet, I found that despite rhetoric of 

participation conventional technology transfer thinking was still very prominent, particularly 

as expressed at the 2014 International Food Security Dialogue in Edmonton. The RESMISA 

project made efforts to use an interdisciplinary approach that in practice may become 

instrumentalized. This is in part due to the structure of development networks that may 

necessitate a pragmatic approach. This reflects the findings of Mosse (2005) that a focus on 
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policy may ignore instrumentalities and contingencies of development. It is an indicator of 

the multiple interests shaping and driving development projects. Development practice may 

also contribute to authoritative interpretations of certain groups that can lead to tactical re-

presentation of a specific context. The RESMISA project had many successes at the levels of 

project sites because of the ability to carry out the participatory technology development on 

‘improved’ technologies (PVS, agronomic testing, tool testing) that are acceptable in both 

conventional and participatory agriculture research paradigms. This reflects the nuanced 

ways power plays out through negotiation, not just top-down or bottom-up. Although farmers 

may not be involved in all aspects of planning processes, they respond to technologies and 

technological interventions in the sites of interaction with researchers and development 

practitioners. The challenge for innovation at the intersection of local and scientific 

knowledge will continue to be of interest to development actors. The theory of practice can 

draw out insights of different positionalities, but does show that, to understand the long term 

impact, interventions must continue to be evaluated over time.  

iii. Methodological Reflections 

 I have written this thesis from an academic perspective, not as a development 

practitioner, although I have emphasized tension in my multiple roles and in expectations 

about the bikas I might bring. The ethnographic approach involves a significant investment of 

time, effort and strategy. Through interviewing people of diverse positionalities, I gained a 

broad appreciation of the roles and expertise of actors in research for development. I 

appreciate that my committee supported me to carry out fieldwork on this comprehensive 

research question, while at the same time acknowledge that narrowing down the scope to one 

specific case study was crucial to understanding the multiple positionalities and interactions 

of actors. Methodologically, the perspective of other project actors beyond the Nepal case 

study assisted in bringing out the political economy of development that would not have been 
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possible to the same extent had I only been exposed to the Nepal development context. The 

process of narrowing required I make particular sacrifices in order to be able to carry out the 

research in a timely, efficient and tactful way.  

 I must note the challenge of knowing if I came close to fulfilling my fourth objective 

of contributing to greater sensitivity of diverse understandings of technology. Part of this 

critique was uncomfortable due to my place simultaneously within and outside of the project. 

My experiences indicated that there is a level of humility necessary in order to be open to 

learn from farmers. When I was asked what my research would do to help those who did face 

food insecurity, I faced a predicament. What contribution could a theoretical argument make? 

There was little I could say to answer that female farmer, and I am sure that communicating 

this research beyond its present format as a thesis will be central to the success of this 

objective. If any researchers are prompted by my ethnography to reflect on their role in 

ecologies of practice, then that is a step toward building common ground. 

(7.3) Phase 2: Scaling Up 

 

 One final comment directed to those involved in institutionalizing scaling up into 

international development research management: what level of engagement will scaling up 

have with social impacts? My concern is that unless there is a component that is necessarily 

concerned with social impacts over time, the competing interests may inadvertently push the 

‘socialness’ of technology out of the discussion. Scaling up is part of the language that 

donors have adopted, but since it can mean so many things, there is a need for greater 

discussion with those involved in implementing development on what this concept entails. 

While broad interpretation is a potential risk, the concept offers an opportunity to ensure 

projects define end-games from the beginning and anticipate what tools and allies they will 

need to get there. 
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 As CIFSRF moves into a second phase, evaluation will take an increasingly important 

role. CIFSRF has taken an approach that focuses on outputs (results of specific activities), 

outcomes (quick-wins) and impacts (long-transformations). Monitoring and evaluation 

required by the donor is able to capture the outputs and outcomes, but may be limited by 

short funding windows from necessarily being able to monitor changes in consumption 

patterns, generational learning, or anthropomorphic nutrition that require longitudinal 

research designs. This requires longer-term strategizing, integration of multiple funding 

sources. This ethnography, coming from a practice theory approach, indicated that disconnect 

between farmers and scientists requires a more concerted effort than just PVS or a technology 

intervention to be overcome. 

 The relationship between nutritional security and food security will require sensitivity 

in scaling up efforts. LI-BIRD was cautious of the assumptions around connecting 

agricultural interventions with nutrition and food security outcomes, but maintained 

commitment to the technologies tested despite ambivalence about them from farmers. Will 

reflexivity be enough to address this? Or will it shift responsibility to farmers for their own 

development and only exclude further those farmers who do not easily fit into the present 

development paradigm? While the value of agrobiodiversity was closely linked to increasing 

economic opportunities for NUS, this was the most challenging outcome for the RESMISA 

project to demonstrate. The outcome-driven approach of development facilitates, even 

demands, a technology focus that applies a technical approach to the social aspects of 

agriculture. Even though the ecology of practice perspective provides an analytical tool for 

strengthening farmer feedback as ‘results’ translated between actors in the network, this 

approach was not fully employed by RESMISA partners across project sites or objectives. 

The challenge of crossing disciplinary boundaries to build interdisciplinary teams and 
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addressing underlying assumptions will be particularly important if researchers are going to 

really put marginal farmers first. 

(7.4) Conclusion: Research for Development in the Future 

 

 Krishna attended an informal meeting with staff of LI-BIRD and two other NGOs 

working in the area and presented the positive aspects of the threshing machine. Discussing 

the threshing machine with Krishna later he commented that there was really no need for it: 

“Instead of the machine our ladies can easily thresh 2 muri kodo by trampling under feet in 

one day. Machine needs more than two people. Machine is suitable only for those people who 

are producing kodo commercially.” Despite his support of LI-BIRD’s efforts to promote kodo 

he said to me that he honestly would not promote this crop in areas with sufficient irrigation. 

Farmers are constantly innovating based on histories, ecology, and cultural factors that 

impact agriculture, but their innovations may diverge from the ideas of researchers as to what 

the problem is and how to address it. Different perspectives on technology in specific 

contexts reflect the paramount importance of considering agrarian change in the agriculture 

technology development process. Working across disciplines to attempt to build relationships 

with farmers to promote food security is difficult, but might also be the only way. 

 Reforming the question raised by Scott (1998) —why have certain schemes designed 

to improve the human condition failed?— to look at what these schemes do, we see that 

knowledge is structured in ways that create separations between different ways of seeing the 

world. Yet the scientific knowledge system still approaches participation from a place of 

power to select which parts of local knowledge are valuable. The instrumental logic of 

development is that knowledge can be tested and validated using scientific criteria. To be 

validated, local knowledge “must first be recast in the image of science before being utilized 

for development” (Agrawal 2002:290): farmers are recast as custodians, kodo is recast as a 
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nutri-crop. Improvement schemes address parts of the problem without addressing that 

different ways of seeing the world may exist. This is where improvement projects meet 

barriers: which may really be the agency of other actors responding to change. Understanding 

points of interaction, the motivations of the actors, and the networks of relationships 

contributes to an understanding of the dynamics of food insecurity. Only by understanding 

these contextual factors can we begin to propose and test different ways of dealing with food 

insecurity that are carefully based on evidence and iteration — that is, understanding which 

of the complex factors are the most importance and what level of scale to focus on.  

 Although LI-BIRD has found success in the methodologies of participatory 

technology development, they have also been effective in identifying communities open to a 

similar worldview. At the level of translation to the project partners and then to the 

international food security donor community, the message is transformed. There is a need for 

coherence within the project to be presented. Finnis (2012) notes that “food security, and 

more recently, food sovereignty are lenses through which we can examine individual and 

group experiences of being on the margins” (9). Yet the margins is a contested category, just 

as revalorizing is. Researchers framed their grand objective in terms of contributing to the 

global food production gap. Yet when the interventions reach farmers, the members of the 

community who face fewer barriers are those best positioned to benefit from interventions. 

By showing their ability to grow host trials or mobilize community members to show up to 

evaluate technologies, these actors are able to access the network of NGO staff who are in a 

distinct social position and have connections with international development networks. 

 My finding that the most marginalized farmers —with low or no landholdings, very 

high labour constraints, and whose agricultural production was not enough to meet household 

needs— were also least able to participate in the participatory technology research, although 

they all did cultivate finger millet. This indicates that there may be a need to make a specific 
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effort to reach these potentially food insecure farmers with distinct interventions from those 

that focus on productivity. The question for researchers is whether the project is small-millet-

centric, or whether it is farmer-centric — because these mandate different approaches. 

 The overall message is that despite our efforts to control the variables, a level of 

uncertainty and complexity often foils our efforts to find consistency and linearity in socio-

ecological processes. Farmers, fishers and others who rely on natural resources for their 

livelihood may be quick to acknowledge this element of chaos. But it is potentially difficult 

to reconcile for policymakers driven by the evidence-based need to weight the many parts of 

the problem, or for scientists who are driven to understand with rigour a specific part of the 

problem. In seeking to understand donor, researcher and farmer behaviour and perceptions, 

an ethnographic practice approach contributes to an understanding of how actors seek to 

make sense and even ‘improve’ complexity. Men and women smallholder farmers play an 

important role as food producers not only for their own households but as entrepreneurs as 

well. “Seed distribution from group to the individual is okay if you only want to support 

subsistence farming,” commented on male farmer in Dhikur Pokhari. “If you want to change 

away from subsistence farming then we have to make a local cooperative to collect and sell 

to a better market”. Transforming farming in marginalized areas will require more than just 

appropriate technology, it must address the political economy and socio-cultural inequalities 

that limit the profitability and status of farming and of small millets. 

 Debates will continue over the role of technology in agriculture — whether about 

GMOs, inorganic fertilizer, fossil fuels, water or climate change. Food security is a multi-

faceted issue, not bounded within national or provincial borders. Addressing the big question 

of how to feed the world is not just a technical problem of increasing the productivity growth 

rates in agriculture. It is linked to specific places and to the people who cultivate, process and 

distribute agriculture produce there. Technology is not a panacea, but an effective technology 
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has the potential to decrease workloads, particularly of women, and may be key to increasing 

livelihood options for terrace farmers. We must to look beyond simple stories that 

‘technology will solve food insecurity’ to the socio-institutional changes that will facilitate 

mutual learning between dynamic local contexts and broad social transformation objectives. 

Every technology will have unintended impacts (whether positive or negative) and we must 

go past tangible and intangible technologies to the social relationships that are behind 

technology. 
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