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Abstract

Although the development of improved seeds has witnessed significant advances over the last decades, the adoption of
improved seeds and varieties by smallholder farmers is variable. This suggests that research methods for studying farmers’
seed demand are not yielding information that reflects the real-life decisions and behaviours of farmers in the choice and
acquisition of their seeds. We suggest that research methods for analysing farmers’ seed demand shape seed availability.
This is supported by the theory of social life of methods. We argue that access to and attractiveness of seed are highly
context-specific for a farmer, for example, influenced by his/her social position, the role of the crop or variety in the
farming system, the linkage to the market, agro-ecological conditions, and that context is highly variable. We also argue
that many of our research methods are weak on capturing real-life context and provide fragmented snapshot-nature
understanding and biases of farmers preferences and needs for seeds. We call for more integrated understanding of seed
systems as a whole and a more holistic methodological research approach that better captures the variable real-life
context of farmers while providing the metrics that are needed by seed actors and policymakers to enable informed
decisions.
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(Atlin, 2017; Eriksson et al., 2018; Rajendran Kimenye and
McEwan, 2017) and increasing farmers’ demand for qual-
ity seed (De Roo and Gildemacher, 2016). We reflect here
on the role of one of the more commonly overlooked bottle-
necks in attempts to make smallholder farmers plant more
high-quality seeds: our research methods.

Introduction

Improved seeds' play a pivotal role in increasing agricul-
tural productivity, improving farmers’ livelihoods, and
addressing the challenges of climate change and global
food security. Yet, whereas there have been significant
advances in the development of improved seeds over the
last decades, their scaling into widespread use has been
mixed (e.g. AGRA, 2018; Eriksson et al., 2018; Walker
and Alwang, 2015). Significant challenges remain in
achieving widespread adoption by smallholders farmers
in low- and middle-income countries. Results of variety
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trait elicitations and preference rankings are increasingly
used by breeding programs (e.g. Setimela et al., 2017; Wit-
combe et al., 2001). Nonetheless, use and turn-over rates of
improved varieties often remain below expert expectations
(Spielman and Smale, 2017). Many farmers still do not
invest in high-quality seed (e.g. certified, Quality Declared
Seed or otherwise guaranteed), even where such invest-
ments are seemingly available, affordable and profitable
(Hoogendoorn et al., 2018). These mixed experiences lead
to calls to redesign or align breeding pipelines in combina-
tion with more effective approaches to seed dissemination
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The research methods and findings

Research to understand farmers’ seed demand and context
could help ensure that improved seeds are developed that
align with farmers’ needs and demands and enhance their
subsequent diffusion. Recent studies, however, have
pointed to shortcomings in the underlying research meth-
ods. More general shortcomings in research for agriculture
and development include the lack of explanatory power
(Kanbur and Shaffer, 2007; Shaffer, 2013; White and Phil-
lips, 2012), biases in the problem definition (Stone and
Flachs, 2014), the quality of the data collected (Fraval
et al., 2018) and their use in the evaluation of impacts
(e.g. De Janvry et al., 2011; Loevinsohn et al., 2012; Ton,
2015). As a result of assessment methods, concepts and
variables chosen, we often may only have a partial, skewed
or blurred understanding of what technologies work for
which farmers (Crane et al., 2016; De Roo et al., 2017;
Glover et al., 2016). On-farm trials are used to assess tech-
nology performance in farmers’ conditions. Still, they can
be poor predictors of actual farmer adoption of improved
seeds because the trials do not fully capture the variations
in crop growing conditions (e.g. Ronner et al., 2016; Van
Vugt, 2018) nor consider the whole farming system (e.g.
Pircher et al., 2013; Van Vugt, 2018).

There is a broad and evolving range of research methods
from different disciplinary fields to elicit different aspects
of farmers’ preferences, motivations and demand for seeds.
Some methods are relatively extractive, for example, for-
mal surveys to estimate variety adoption and associated
farmers characteristics, willingness-to-pay studies based
on revealed preference or stated preference like contingent
valuation and conjoint analysis, auctions and other experi-
ments with games or real money. Other methods emphasize
co-design and participation, for example, participatory
breeding methods, rapid rural appraisal and farmer panels.
Some of these methods have a quantitative orientation,
others are qualitative or a combination of both. They can
involve a large number of randomly sampled farmers to a
few purposively identified individuals. The potential short-
comings of these methods vary. Participatory approaches
often lack specification on how farmers were mobilized or
who actually participated. Correlation in numerous adop-
tion studies (e.g. between farmers’ education and economic
well-being and their use of improved seeds) does not imply
causation: is the farmer growing improved seeds because
(s)he can afford them, or is the better economic status an
effect of using better seeds? The observation from the field
of consumer studies that the different methods to assess
willingness-to-pay may not be similarly functional for all
product categories or for hypothetical products (Breidert
et al., 2006; Grunert et al., 2009) is very relevant for
‘seeds’. Smallholder farmers are often not familiar with
these seeds (Misiko, 2013) and sometimes these seeds are
even hypothetical. Moreover, farmers can usually plant
seeds from alternative sources that may affect their ‘will-
ingness-to-pay’: they can use on-farm saved seeds or seeds
obtained from a relative or friend, and seeds are not neces-
sarily paid for in cash or kind. Other researchers suggest

that the applied methods for estimating farmers’ seed
demand are target-oriented tools for policymakers (e.g.
Spielman and Mekonnen, 2013) and that there is not
enough attention for the enabling environment (Orr, 2018).
When exploring farmers’ preferences for seeds, typi-
cally farmers are visited by enumerators or invited to an
experimental field. They are asked questions about the
seeds they plant, the treatments they like best and which
traits of the variety or treatment they consider most impor-
tant. In the approaches that use vouchers or auction set-
tings, farmers are asked to bid for or buy bags of seeds,
sometimes in combination with other inputs. They use
money that usually is given to them to spend on the pro-
vided options, which is hypothesized to reflect real-life
choices once improved seeds have been developed. With
the use of such methods, we eliminate a large part of the
context from the equation: the picture we create of the
farmers’ preference is a snapshot taken from our perspec-
tive as researchers and devoid of trade-offs and considera-
tions farmers have in a real-life situation.
Qualitative-oriented case studies have a strong value in
increasing our understanding about the (im)possibilities of
increasing farmers’ demand for improved seeds; but they
too have important weaknesses. Case studies usually are
exploratory, meaning to show or question the social and
socio-technical mechanisms at play, but they do not seek to
be representative or to have high external validity (e.g.
Maxwell, 1992). This leads, for example, to debates
between scientists on the importance of local versus
improved maize varieties in countries like Kenya and Mex-
ico, see, for example, Hebinck vs Marines (Volkskrant,
2018) and Dyer vs Brush et al. (Brush et al., 2015; Dyer
et al., 2014). The insights gained through case studies are
thus relatively well-suited to generate critical understand-
ing of the way context matters. However, they are weak on
the external validity and not free of bias (Orr, 2012; Stone
and Flachs, 2014). In addition, the information they gen-
erate is usually lacking the metrics that are needed by seed
actors and policymakers to enable informed decisions.

The social life of methods

The notion that technology is shaped by society, and at the
same time is shaping society, has started to permeate,
including its related understanding that technology is not
neutral (e.g. Bijker et al., 2012). Further drawing on the
field of Science and Technology Studies (STS), this extra-
polates in the argument that our scientific methods are not
neutral tools either. The social life of methods (Law, 2009;
Law and Ruppert, 2013; Savage, 2013) conceives research
methods as simultaneously shaped by particular social con-
texts of researchers and actively shaping reality. In the case
of research methods that capture farmers’ demand for
seeds, it means that they shape seed availability and their
associated conditions. In the current situation, this repre-
sents a relation between researchers and farmers in which
the researchers’ views, through their methods, prevails. In
addition, rather than capturing a pre-existing reality of
farmer demand, the multiple methods represent varying
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lenses, each highlighting a particular aspect of farmers’
demand for seed from a particular angle. For example,
willingness-to-pay studies enable farmers to display the
behaviour of a market actor that takes rational decisions.
Yet such purchasing decisions appear hypothetical for
many smallholders as they imperfectly capture and there-
fore largely leave context out of sight. They may, for exam-
ple, not consider farmers’ behaviour as employers of
landless labourers, as parents wanting to teach their chil-
dren, or as good community members that feel the obliga-
tion to share with and/or use seeds. Most of our research
methods are tailored within a context of agricultural devel-
opment to measure adoption, impact on productivity,
income, returns on investment, and so on. This focus leaves
many other goals that may be relevant farmers out of our
view and consideration. It should therefore be of no sur-
prise that using and scaling the results of these different
types of research have been mixed at best.

The contextual nature of farmers
preferences and the triggering factor

We suggested that our research methods often do not suffi-
ciently capture the contextual nature of farmers’ technol-
ogy preferences and needs, including seed. For farmers
context matters, farmers do not only consider their entire
farming system with different crop and livestock activities
in their decisions but also consider their livelihood situa-
tion. Seasonal income from selling a harvest after a grow-
ing season of several months may be less attractive than a
daily income from the milk of a dairy cow. A woman-
farmer may actually prefer a high-input treatment from a
demonstration trial, but such treatment may not fit her real-
ity if she cannot decide in her household on the purchasing
of the inputs. Micro-credit, if accessible, does not eliminate
the risk of a crop failure in conditions with increasingly
unpredictable rains (Tadesse et al., 2015). An input-
voucher can typically not be spent on school fees. Soil
fertility management and conservation is typically not
attractive when you are a sharecropper and do not own the
land (e.g. Saidou et al., 2004).

In addition to the context being important, it is highly
variable and affects farmers differently, even within a sin-
gle community. For better-off farmers, new technologies
can be highly attractive. They tend to have sufficient land
to produce for the market, opportunities to mobilize capital
and be less risk averse. They typically contract the labour
of the poorer farmer households in their community for
timely sowing and weeding, and they may be in the position
to store the harvest and wait till market prices have
improved. In contrast, the poorest households cannot afford
a timely sowing or weeding of their land if they have to
daily sell their labour to feed the family. The opportunity to
find employment in the fields of neighbouring better-off
farmers offers a level of food security, but also implies a
high level of dependency, and eventually explains why
conditions for using more productive agricultural technol-
ogies are less favourable or feasible for them. This creates a
world in which the promoted technologies and market

mechanisms can create interlocking social and economic
(dis-)advantages, and mechanisms of reproducing poverty
(Pircher and Almekinders, 2013; Cleaver, 2005). Most
improved agricultural technologies may well unambigu-
ously increase crop productivity, but their poverty allevia-
tion potential is more contextual (Alwang et al., 2019;
Frelat et al., 2015; Garbero et al., 2018). The rural poor
also have other aspirations and constraints to deal with, and
they do or cannot save and re-invest farm profits into a next
season crop (Cleaver, 2005; Mausch et al., 2018; Verkaart
et al., 2018). Even if they have interest in improving their
agricultural production, participation in experimental trials
organized by a development project may be too time con-
suming them: typically, women have many household
chores and the least advantaged in our society usually have
many other problems to deal with.

Finally, we assume that when we make quality seed
available and accessible for farmers, they will actively pur-
sue the acquisition of the new improved seeds. First of all,
we are not sure how well farmers are informed. But even
when informed, we expect farmers to act upon the infor-
mation, by mobilizing financial means and traveling to an
agro-vet shop to find the desired seed. This assumes their
confidence in the promoted seeds and their willingness to
invest financial resources as well as time and energy. Beha-
vioural economics has questioned such willingness and
ability to follow through (Duflo et al., 2011; Shah et al.,
2012), thereby further questioning our understanding of
farmers’ decision-making. We may, for example, have a
scenario where improved varieties seem perfectly aligned
to farmers’ seed demand with the right seeds available and
accessible. Still even in such a scenario, our propositions
may still not be convincing enough or not sufficiently
attractive or maybe we simply need an additional trigger
(or remove circumstantial blockages) to make farmers fol-
low through on intentions. In any case, it means that pre-
ferences and demands as we measure them do not simply
translate into an articulated technology need and use. Or, in
other words, the research methods that study farmers’ seed
preferences are not yielding information that reflects the
real-life decisions and behaviour of farmers in their seed
choice and acquisition.

Towards a more integrated understanding
of the seed system

When we acknowledge the snapshot nature and biases of
our research approaches and tools, then the logical next
question arises: how to better grapple with it? A first ele-
ment of the answer is to assure we have a more integrated
understanding of seed systems as a whole, and how these
may differ between crops and countries, between and
within contexts. A seed system focus encompasses more
relevant contextual aspects of seed demand that inform
real-life decision-making among farmers.

A systematic and integrated diagnosis can shed light on
the functioning of seed systems—something attempted in
two recent workshops. The first workshop characterized
the strengths and weaknesses of the cassava seed system
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in Nigeria (Almekinders et al., 2017). The participants were
predominantly researchers. Through the analysis of seed
flows and function of actors in the seed system they rea-
lized that the focus of their own work is on a particular part
of the seed system only, without being familiar with the
place of that part in the overall system. The second work-
shop diagnosed the constraints in the supply and access to
quality seed of potato, maize and pigeon pea in Kenya
(Beumer et al., 2018). The participants included a range
of value chain actors who appreciated the cross-crop seed
system analysis. The comparisons between crops and, asso-
ciated with it, different agro-ecological regions and types of
farmers showed similarities and differences; it provided
participants more appreciation for the shared challenges
of the actors in the seed value chains. One of those chal-
lenges that the actors identified was the need to more effec-
tively connect among themselves to improve the
information on what type of seeds should be made available
and accessible for the different type of farmers in different
parts of the country.

The implications and methodological
solutions

A second element in dealing with the snapshot nature and
biases of our research methods is to seek more holistic
methodological research approaches. In relation to captur-
ing farmers’ contextualized preferences and needs, we need
to bring together and seek their inter-connection and com-
plementarity. To assess the value of their application, we
may need to develop more dialogue-based relations among
value chain actors, including farmers. We need to find ways
to create dialogue-based relations with farmers to enable
them to express what are desirable technologies for them in
their particular context (e.g. seeds, associated inputs), how
we should make these available to them and under which
conditions they will actively pursue their acquisition and
use. Only through such dialogue-based approaches, can we
develop methods for studying farmer demand whose social
life does not take precedence to researchers’ views but
effectively bridges the gap between the central objectives
of agricultural technology programs and the variety of
goals relevant for farmers in their specific contexts.

The experiences and insights from such interactions are
inputs to further define and refine a methodological
approach to studying and understanding farmers’ choices
in the use of seeds. Such a methodological approach would
seek the combination of different perspectives, not only
from different value chain actors and types of farmers but
also from the different scientific disciplines. This therefore
does not only call for more transdisciplinary but also for
interdisciplinary work, which seeks systematic comple-
mentarity of approaches to better understand farmers’ seed
use. Obviously, such integrated approaches need to be insti-
tutionally enabled and supported. Dialogue-based relations
can only become part of the normal-day practice when
these value chain actors are organized and methodological
integration requires researchers to critically reflect on their
own research practices.

Conclusion

The advances in developing and diffusing improved seeds
over the last decennia have been substantial. However, we
see ourselves challenged to do even better, given the need to
contribute to alleviate poverty and improve food security.
This calls for better understanding the relations between
farmers’ seed demand and research methods. We need to
recognize the flaws in our research methods that result in
our generally fragmented snapshot-nature understanding and
biases. This calls for a more integrated understanding of seed
systems as a whole and amore holistic methodological
research that better captures the variable real-life context
of farmers while providing the metrics that are needed by
seed actors and policymakers to enable informed decisions.
But at the same time, we need to remain realistic about our
expectations and ambitions to capture the complex and
dynamic nature of farmers’ reality. Still, these jointly will
be a premise to arrive at more socially differentiated and
attractive propositions for farmers. These can then be used
to further align arrangements among other actors in the seed
value chain and improve conditions of availability, accessi-
bility and attractiveness of improved seed. This will affect,
among others, priority setting in breeding programs and
enabling policies around agricultural input supply and ser-
vices such as microcredit and insurance. And more impor-
tantly, in the end, it should further enhance the development,
uptake and impact of improved seeds to the benefit of small-
holders in low- and middle-income countries.

Authors’ note

Michael Hauser is also affiliated with BOKU — University of
Natural Resources and Life Sciences, Centre for Development
Research, Vienna, Austria.

Declaration of conflicting interests

The author(s) declared potential conflicts of interest with respect
to the research, authorship, and/or publication of this article. The
contents and opinions expressed herein are those of the authors
and do not necessarily reflect the views of the donors or the
authors’ institution. The usual disclaimer applies.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was possible with the support from the Netherlands —
CGIAR research programme ‘Seed Systems Development -
Enabling and Scaling Genetic Improvement and Propagation
Materials’ and the CGIAR Research Programs (CRP) on Maize
agri-food systems (CRP MAIZE), Roots, Tubers and Bananas
(CRP-RTB) and Grain legumes and dryland cereals (CRP-
GLDC).

ORCID iD

Marcel Gatto (2 https://orcid.org/0000-0002-0108-3296

Note

1. Refers to crop propagation materials (botanical seeds, roots,
tubers and/or other plant parts) with improved traits (e.g.
genetic, sanitary and/or physiological nature).


https://orcid.org/0000-0002-0108-3296
https://orcid.org/0000-0002-0108-3296
https://orcid.org/0000-0002-0108-3296

20

Outlook on Agriculture 48(1)

References

AGRA (2018) Available at: https://agra.org/program-develop
ment-and-innovation/developing-africas-seed-systems/
(accessed on 14 December 2018).

Almekinders C, Pircher T, Obisesan D, et al. (2017) Multi-
stakeholder workshop on cassava seed system in Nigeria.
Report of a workshop on November 10, 2017, NRCRI,
Umudike.

Alwang J, Gotor E, Thiele G, et al. (2019) Pathways from research
on improved staple crop germplasm to poverty reduction for
smallholder farmers. Agricultural Systems 172: 16-27.

Atlin GN (2017) Delivering higher rates of genetic gain to farmers
in the developing world through genomics-assisted breeding.
Presented at the Managing Global Resources for a Secure
Future. Annual Meeting 22-25 October 2017, Tampa, Florida.

Beumer K, Almekinders CJM and Misiko M (2018) Farmers
demand for seed: Maize, potato and cowpea in Kenya.
Multi-stakeholder Workshop, Nairobi, 18 July 2018. Available
at: http://library.wur.nl/WebQuery/wurpubs/fulltext/12345
(accessed 14 December 2018).

Bijker WE, Hughes TP and Pinch TJ (Eds) (2012) The Social
Construction of Technological Systems: New Directions in the
Sociological History of Technology. Anniversary Edition ed.
2012. London: MIT University Press.

Breidert C, Hahsler M and Reutterer T (2006) A review of meth-
ods for willingness-to-pay. Innovative Marketing 2.

Brush SB, Bellon MR, Hijmans RJ, et al. (2015) Assessing maize
genetic erosion. Proceedings of the National Academy of
Sciences 112: E1.

Crane TA, Pronk M, Lakerveld R, et al. (2016) Research design
and the politics of abstraction: unpacking the environmentality
of scientific practice in socioecological assessments. Human
Ecology 44: 665-675.

Cleaver F (2005) The inequality of social capital and the
reproduction of chronic poverty. World Development 33:
893-906.

De Janvry A, Dunstan A and Sadoulet E (2011) Recent Advances
in Impact Analysis Methods for Ex-Post Impact Assessments of
Agricultural Technology: Options for the CGIAR. Rome:
CGIAR ISPC.

De Roo NJ, Andersson J and Krupnik TJ (2017) On-farm trials for
development impact? The organisation of research and the
scaling of agricultural technologies. Experimental Agriculture.
DOI: 10.1017/S0014479717000382.

De Roo N Gildemacher P (Eds) (2016). Promoting sustainable
seed sector development. Available at: http://library.wur.nl/
WebQuery/wurpubs/fulltext/394115

Duflo E, Kremer M and Robinson J (2011) Nudging farmers to
use fertilizer: theory and experimental evidence from Kenya.
American Economic Review 101(6): 2350-2390.

Dyer GA, Lopez-Feldman A, Yunez-Naude A, et al. (2014)
Genetic erosion in maize’s center of origin. Proceedings of
the National Academy of Sciences 111: 14094—-14099.

Eriksson DM, Akoroda G, Azmach M, et al. (2018) Measuring the
impact of plant breeding on sub-Saharan African staple crops.
Outlook on Agriculture 47(3): 163—180.

Fraval SJ, Hammond J, Wichern J, et al. (2018) Making the most of
imperfect data: a critical evaluation of standard information

collected in cross sectional farm household surveys. Experimen-
tal Agriculture. DOI: 10.1017/S0014479718000388.

Frelat R, Lopez-Ridaura S, Giller KE, et al. (2015) Drivers of
household food availability in sub-Saharan Africa based on
big data from small farms. Proceedings of the National Acad-
emy of Sciences 113: 458—463.

Garbero A, Marion P and Brailovskaya V (2018) The impact of
the adoption of CGIAR’’s improved varieties on poverty and
welfare outcomes: a systematic review. Research Series Issue
33 IFAD, Rome.

Glover D, Sumberg J and Andersen J (2016) The adoption prob-
lem; or why we still understand so little about technological
change in African agriculture. Outlook on Agriculture 45(1):
3-6.

Grunert KG, Juhlm HJ, Esbjerg L, et al. (2009) Methods for
measuring consumer willingness to pay for a basic and an
improved ready made soup product. Food Quality and Pre-
ference 20(8): 607-619.

Hoogendoorn JC, Audet-Bélanger G, Bober C, et al. (2018) Maize
seed systems in different agro-ecosystems; what works and
what does not work for smallholder farmers. Food Security
10: 1089-1103.

Kanbur R and Shaffer P (2007) Epistemology, normative theory
and poverty analysis: implications for Q-squared in practice.
World Development 35(2): 183-196.

Law J (2009) Seeing like a survey. Cultural Sociology 3(2):
239-256.

Law J and Ruppert E (2013) The social life of methods: devices.
Journal of Cultural Economy 6: 229-240.

Loevinsohn M, Sumberg J and Diagne A (2012) Under What
Circumstances and Conditions does Adoption of Technology
Result in Increased Agricultural Productivity? A Systematic
Review. Brighton: IDS.

Mausch K, Harris D, Heather E, et al. (2018) Households’ aspira-
tions for rural development through agriculture. Outlook on
Agriculture 47: 108-115.

Maxwell JA (1992) Understanding and validity in qualitative
research. Harvard Educational Review 62: 279-300.

Misiko M (2013) Dilemma in participatory selection of varieties.
Agricultural Systems 119: 35-42.

Orr A (2012) Why were so many social scientists wrong about the
Green Revolution? Learning from Bangladesh. Journal of
Development Studies 48: 1565-1586.

Orr A (2018) Markets, institutions and policies: a perspective on
the adoption of agricultural innovations. Outlook on Agricul-
ture 47(2): 81-86.

Pircher T, Almekinders CJM and Kamanga BCG (2013) Partici-
patory trials and farmers’ social realities: understanding the
adoption of legume technologies in a Malawian farmer com-
munity. International Journal of Agricultural Sustainability
11(3): 252-263.

Rajendran S, Kimenye LN and McEwan M (2017) Strategies for
the development of the sweetpotato early generation seed sec-
tor in eastern and southern Africa. Open Agriculture 2:
236-243.

Ronner E, Franke AC, Vanlauwe B, et al. (2016) Understanding
variability in soybean yield and response to P-fertilizer and
rhizobium inoculants on farmers’ fields in northern Nigeria.
Field Crops Research 186: 133—145.


https://agra.org/program-development-and-innovation/developing-africas-seed-systems/
https://agra.org/program-development-and-innovation/developing-africas-seed-systems/
http://library.wur.nl/WebQuery/wurpubs/fulltext/12345
http://library.wur.nl/WebQuery/wurpubs/fulltext/394115
http://library.wur.nl/WebQuery/wurpubs/fulltext/394115

Almekinders et al.

21

Savage M (2013) The ‘social life of methods’: a critical introduc-
tion. Theory, Culture & Society 30(4): 3-21.

Setimela PS, Magorokosho C, Lunduka R, et al. (2017) On-farm
yield gains with stress-tolerant maize in eastern and southern
Africa. Agronomy Journal 109: 406—417.

Saidou A, Kuyper TW, Kossou DK, et al. (2004) Sustainable soil
fertility management in Benin: learning from farmers. NJAS
Journal of Life Sciences 52 (3/4):349-369.

Shaffer P (2013) Ten years of “Q-Squared”: implications for
understanding and explaining poverty. World Development
45: 269-285.

Shah AK, Mullainathan S and Shafir E (2012) Some conse-
quences of having too little. Science 332: 682—685.

Spielman DJ and Smale M (2017) Policy options to accelerate
variety change among smallholder farmers in South Asia and
Africa South of the Sahara. IFPRI Discussion Paper 1666.
Washington, D.C. Available at: http://ebrary.ifpri.org/cdm/
ref/collection/p15738coll2/id/131364.

Spielman DJ and Mekonnen DK (2013) Transforming Demand
Assessment in Supply Responses in Ethiopia’s Seed System
and Market. IFPRI Report Prepared for the Agricultural Trans-
formation Agency. Washington, DC, and Addis Ababa: Inter-
national Food Policy Research Institute.

Stone GD and Flachs A (2014) The problem with the farmer’s
voice. Agriculture and Human Values 31: 649-653.

Tadesse M, Shiferaw B and Erenstein O (2015) Weather index
insurance for managing drought risk in smallholder agricul-
ture: lessons and policy implications for sub-Saharan Africa.
Agricultural and Food Economics 3: 26.

Ton G (2015) Measuring tensions and intentions. Mixing methods
in the impact evaluation of development support to farmer
organisations. PhD Thesis, Wageningen Univerisity,
Wageningen.

Van Vugt D (2018) Participatory approaches to diversification
and intensification of crop production on smallholder
farmers in Malawi. PhD Thesis, Wageningen University,
Wageninge.

Verkaart S, Mausch K and Harris D (2018) Who are those people
we call farmers? Rural Kenyan aspirations and realities.
Development in Practice 28(4): 468—479.

Volkskrant (2018) Available at: https://www.volkskrant.nl/kijk
verder/2018/voedselzaak/ideeen/afrikas-probleem-is-niet-afri
kazelf-maar-zij-die-zich-ermee-bemoeien/ and https://www.
volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/waarom-
keniaanse-boeren-wel-21ste-eeuwsemais-verbouwen.
(accessed 20 October 2018).

Walker T and Alwang J (2015) Crop Improvement, Adoption and
Impact of Improved Varieties in Food Crops in Sub-Saharan
Africa. Rome: CGIAR and CABIL

White H and Phillips D (2012) Addressing attribution of cause
and effect in small n impact evaluations: towards an integrated
framework. International Initiative for Impact Evaluation.
Working Paper 15. New Delhi: International Initiative for
Impact Evaluation.

Witcombe JR, Joshi KD, Rana RB, et al. (2001) Increasing
genetic diversity by participatory varietal selection in high
potential production systems in Nepal and India. Euphytica
122: 575-588.


http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/131364
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/131364
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/afrikas&hyphen;probleem&hyphen;is&hyphen;niet&hyphen;afrikazelf&hyphen;maar&hyphen;zij&hyphen;die&hyphen;zich&hyphen;ermee&hyphen;bemoeien/
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/afrikas&hyphen;probleem&hyphen;is&hyphen;niet&hyphen;afrikazelf&hyphen;maar&hyphen;zij&hyphen;die&hyphen;zich&hyphen;ermee&hyphen;bemoeien/
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/afrikas&hyphen;probleem&hyphen;is&hyphen;niet&hyphen;afrikazelf&hyphen;maar&hyphen;zij&hyphen;die&hyphen;zich&hyphen;ermee&hyphen;bemoeien/
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/waarom&hyphen;keniaanse&hyphen;boeren&hyphen;wel&hyphen;21ste&hyphen;eeuwsemais&hyphen;verbouwen
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/waarom&hyphen;keniaanse&hyphen;boeren&hyphen;wel&hyphen;21ste&hyphen;eeuwsemais&hyphen;verbouwen
https://www.volkskrant.nl/kijkverder/2018/voedselzaak/ideeen/waarom&hyphen;keniaanse&hyphen;boeren&hyphen;wel&hyphen;21ste&hyphen;eeuwsemais&hyphen;verbouwen


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


