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The Food & Business Research Synthesis Study
Are indigenous foods and circular agriculture the solutions to addressing food and nutrition insecurity?  

Under which conditions can inclusive business deliver on its promises? How important is the role of 

smallholder farmers? And what about policy makers? 

The Food and Business Research synthesis study 
gives insights into those and many other questions 
addressed by the 75 projects funded in the Food & 
Business Research programme since its beginning in 
2013.

The aim of this study is to bring project-level insights 
and outcomes to a higher level in the final year of the 
Food & Business Research programme through 
aggregation and the identification of patterns 
across. It thereby seeks to provide a result that is 
more than the sum of the individual projects. 

The executive summaries in this booklet are the 
result of the synthesis study. 

The synthesis study so far resulted in:
- 6 Thematic articles, that are presenting the 
synthesis of key research insights from ARF and 
GCP research. These articles focusing on the main 
insights per research theme: 
 • Circular agriculture 
 • Inclusive business 
 • Local and indigenous Foods
 • Smallholders as key actors
 • Food systems
 • Climate smart agriculture

- 3 Outcome articles, focusing on the changes 
achieved with different types of stakeholders. 
These articles present changes achieved by GCP 
and ARF consortia on behaviour, relationships and 
activities of stakeholders, as a result of the use of 
research insights. Each focuses on changes 
achieved with one of the following group of 
stakeholders: 
 • The private sector
 • Smallholder farmers
 • Policy and practice 

The full articles, as well as the executive summaries, 
can also be downloaded from the NWO website. 
Additional articles on Scaling, Risk Management, the 
research approach and the underlying assumptions 
will also be added to the website in the next couple 
of months. 

The Food & Business Research (F&BR) 
programme

The Food & Business Research (F&BR) programme 
aims at addressing persistent food security 
challenges in low and middle income countries. A 
total of 75 projects have been funded under two 
instruments: 

The Global Challenges Programme (GCP), which 
promotes research-based advanced understanding 
of emerging key issues in global and regional food 
security and their impact on local food security and 
the role of private sector development.

The Applied Research Fund (ARF), which promotes 
research-supported innovations that contribute to 
food security and private sector development in the 
partner countries of Dutch development 
cooperation.

The research themes relate to the Food & Business 
Knowledge Agenda of the Netherlands Ministry of 
Foreign Affairs. All projects are run by a consortium 
of academic, private sector and NGO partners to 
promote research4 uptake by relevant local, national 
and international stakeholders. F&BR is funded by 
the Netherlands Ministry of Foreign Affairs and 
NWO-WOTRO Science for Global Development and 
is managed by NWO-WOTRO.
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Influencing policies and practice for improved food 
and nutrition security
Research outcomes for policy formulation and implementation

Inclusive and multifaceted policies and practices are needed to  

achieve Food and Nutrition Security (FNS) for all. The design of food  

security policies is influenced by knowledge and research. A better  

understanding derived from research, can help policymakers and  

practitioners reconsider or adjust their policy priorities, strategies and  

viewpoints. Policy decisions influence the incentives and actions of  

farmers, the agricultural and food industry, and consumer groups – and  

thus enhance the potential for achieving nutrition and food security goals.  

The full paper assesses the outcomes delivered by sixteen Food & Business  

Research (FBR) projects for both policy formulation and implementation of FNS 

policies by government and non-profit agencies.

NWO-WOTRO defines outcomes as  
‘the changes in behaviour 

(relationships, actions and activities) 
of stakeholders that result from  
the exchange of knowledge and  

the uptake of research output’

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

This is an executive summary of the article ‘Influencing policies and practice for 
improved food and nutrition security’. The article was published as part of the 
synthesis study of the Food & Business Research programme led by Ellen 
Lammers and Daniëlle de Winter.

Influencing policy formulation
Projects contributed to a better enabling policy 
environment with outcomes in three policy areas:
1 promoting alternatives for declining natural 

resources (e.g. water scarcity, soil depletion, 
over-fishing);

2 responding to growing and changing food demands 
due to growing and/or more affluent urban 
populations;

3 improving smallholder livelihoods. Examples of 
successful policy influencing that the projects 
contributed to include the development of a 
roadmap and legal framework for the production of 
insect-based animal feed in Kenya; a revision of the 

https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro
https://www.nwo.nl/en/cases/influencing-policies-and-practice-improved-food-and-nutrition-security
https://www.nwo.nl/en/research-and-results/cases/influencing-policies-and-practice.html
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research


national seed law in Burundi that enables 
smallholders to participate in seed multiplication; 
revitalised discussions about implementation 
decrees in the fisheries sector in Benin; and the 
formulation of a county-level food safety policy in 
Kenya. A strong alignment with local or national 
government policy objectives as well as co-creation 
processes with policymakers were important 
drivers for these achievements.

Supporting policy implementation
On the policy implementation side, the reviewed 
projects showed how research that is based on 
co-creation can:
 • act as catalyst for FNS policy implementation;
 • support policymakers and practitioners in their role 

as facilitator of agricultural training, support and 
extension services;

 • support standardisation and certification processes 
of innovative agri-products and techniques.

Several projects delivered outcomes in terms of 
improving the quality and expanding the reach of 
advisory and extension services. As smallholders have 

very limited access to accurate sources of infor-
mation, it is essential that the information that does 
reach them is contextualised, validated and applicable 
to their needs. Projects focused on this by translating 
research findings into (advice on) targeted training 
programmes and other support mechanisms.

With strong commitment and respective investments 
by government, non-profit and private sector stake-
holders, the projects addressed obstacles to effective 
policy implementation. In Burundi, project insights 
were instrumental in getting support from the 
Embassy of the Netherlands for establishing a 
national soil testing laboratory. This laboratory 
promotes targeted fertiliser use for different agro-
ecological zones in the country, thus increasing 
smallholder yields. Other research projects worked 
closely with National Standard Organisations to 
achieve certification for the innovative product and 
technology solutions that were developed. These 
ranged from improved seed varieties and fertilisers 
made from organic urban waste to traditional 
fermented foods and infant foods made of local food 
resources.



Lessons learned and ways forward
To strengthen FNS policy formulation and 
implementation, the synthesis study showed the 
importance of:
 • Acknowledging the two-way street of research and 

policy for contextualised and research-based 
policy formulation. Supply and demand of 
knowledge can be aligned through early 
engagement and continuous co-creation between 
research and policy formulation processes. 
Relevant project efforts took place at both 
international level (e.g. cross-border roadmaps for 
new legal frameworks for insect-based feed or 
regional seed laws) and local level (e.g. research 
engagement in multi-stakeholder committees at 
county or district level).

 • Partnering up to reveal possible missing ‘imple-
mentation nodes’ along the policy implementation 
chain. Research can help unravel where imple-
mentation gets stuck by pinpointing missing 
capacities and resources (e.g. over-stretched public 
extension services), lacking local facilities (e.g. 
national laboratories), or missed opportunities for 
information sharing (e.g. introducing technology 
and IT solutions to ease government interventions).

 • Ensuring that research findings are translated and 
contextualised to reach and be relevant for local 
implementors working with farmers and producers 
at local and national level (e.g. advisory and 
extension services and local training and support 
institutes).

 • Treading cautiously when setting standards and 
quality expectations for small-scale agricultural 
producers in the Global South. Internationally 
developed food safety, production and processing 

The Food & Business Research (F&BR) programme aims at addressing persistent food security 
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of 

emerging key issues in global and regional food security and their impact on local food security and the role of 
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food 
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.

standards are often biased towards conditions in 
the North (e.g. sophisticated technologies, ample 
resources, and easy access to new information and 
knowledge). To achieve a level playing field, such 
standards need to be made to fit the contexts and 
capacities of smallholders and food SMEs in LMICs.

Weblinks
 • Full paper ‘Influencing policies and practice for 

improved food and nutrition security’
 • Food & Business Research programme
 • Food & Business Global Challenges Programme 

project overview
 • Food & Business Applied Research Fund project  

overview
 • Food & Business Knowledge Platform

Authors
Daniëlle de Winter and Dr Ellen Lammers

Date
June 2020

https://www.nwo.nl/sites/nwo/files/documents/3.%20Policymakers%20and%20practitioners_full%20paper.pdf
https://www.nwo.nl/en/documents/wotro/food--business/synthesis/foodbusiness---policymakers-and-practitioners-full-paper
https://www.nwo.nl/en/researchprogrammes/food-business-research
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60443&f%5B1%5D=nwo_projects_program%3A60441&f%5B2%5D=nwo_projects_program%3A60442&f%5B3%5D=nwo_projects_program%3A60439&f%5B4%5D=nwo_projects_program%3A60544&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food%2B%26%2Bbusiness%2Bresearch/gcp%2Bresearch%2Bprojects
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60440&f%5B1%5D=nwo_projects_program%3A60537&f%5B2%5D=nwo_projects_program%3A60444&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food%2B%26%2Bbusiness%2Bresearch/ARF%2Bresearch%2Bprojects
https://knowledge4food.net/


This is an executive summary of the article ‘Smallholder outcomes for increased 
food production – Research innovations in agricultural inputs and technologies’. 
The article was published as part of the synthesis study of the Food & Business 
Research programme led by Ellen Lammers and Daniëlle de Winter.

NWO-WOTRO defines outcomes 
as “the changes in behaviour 

(relationships, actions and 
activities) of stakeholders that 

result from the exchange of 
knowledge and the uptake of 

research output”. 
 

Innovations: inputs and technologies 
To increase food production, we look at the relation-
ship between inputs, technology and outputs. The 
input is what is used to produce food (from land and 
seeds to water, fertiliser and pesticides). The 
technology determines how inputs are turned into 
outputs. The output is what is produced (e.g. potato 

or cassava yield per acre, or  
milk yield per cow). 

On the input side, the projects focused  
on selecting and introducing new and improved crop 
varieties that are resilient to changing climatic 
conditions, especially drought, as well as to pests 
and diseases. These factors highly impact small-
holder farm pro-ductivity and thus the availability of 
food for both the household and market sales. In 
Uganda, improved varieties of cassava, cashew and 
sesame were selected, partly in close collaboration 
with the farmers. In Burundi, an improved seed 
potato variety was introduced alongside multipli-
cation technolo-gies to increase the farmers’ access 
to quality seed.
On the technology side, projects researched 
innovations to improve agricultural and dairy 
management practices, including through smart 
fertiliser use; disease and pest management; 
user-friendly irrigation technology; conservation 
agriculture; and improved storage for seeds, fodder 
and produce. 

Increasing smallholder food production
Innovations in agricultural inputs and technologies 

Smallholders play a vital role in contributing to food and nutrition  

security. It is estimated that they produce 50-80% of the world’s food.  

Ironically, smallholders and their families are themselves among the  

poorest and most food insecure people in the global South. The full  

article assesses the outcomes delivered by thirteen Food & Business  

research projects in terms of increased food production by and for  

farming communities in seven African and two Asian countries. 

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

https://www.nwo.nl/en/cases/increasing-smallholder-food-production
file:///Users/ellenlammers/Dropbox/FBKP%20&%20WOTRO/0%20Project%20management/10%20Nieuwe%20layout%20Fase%201/aanpassingen%20door%20lenard/Smallholder%20outcomes%20for%20increased%20food%20production%20-%20Research%20innovations%20in%20agricultural%20inputs%20and%20technologies’
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research
https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro


What triggers farmers to adopt innovations? 
The reviewed projects showed a very high uptake of new and 
improved crop varieties among the target farmers, while the 
adoption of improved agricultural practices varied depending 
on farmers’ resources (time, labour & money). The analysis 
revealed key barriers and drivers for innovation adoption: 

 • Farmers’ risk perceptions concerning business and 
market prospects constituted a significant barrier to 
research uptake. Without assurances of access to reliable 
markets and/or processing facilities, farmers considered 
the risks of investing in new crops and practices too high, 
arguing that their harvests would go to waste due to their 
lack of storage or transport facilities. Several projects had 
underestimated the influence of farmers’ risk-taking 
options and perceptions. 

 • Most reviewed projects involved the farmers in a partici-
patory learning approach, sometimes building on their 
knowledge and practices (e.g. in conservation agriculture 
or animal health). Rather than relying on hearsay, the 
farmers “saw with their own eyes” the higher yields, better 
soil fertility, or lower disease incidence that projects 
achieved. This triggered them to invest time and money to 
try out the innovations. 

 • Effective farmer organisation also proved a driver for 
research uptake. Working with cooperatives and producer 
groups facilitated participatory and peer-to-peer learning, 
created ownership, and helped to take away some of the 
perceived investment risks that acted as a barrier to 
uptake. Enthused by the group’s successes, farmers often 
started to share their insights and new practices with 
neighbouring communities, thus acting as a catalyser for 
innovation adoption. 

 • The buy-in from local governments was a third driver for 
research adoption. This was especially apparent in projects 
that were well aligned with government policies and 
priorities, such as on priority cash crops for specific 
regions in the country (Uganda, Burundi), or government 
promotion of the dairy value chain (Kenya). Projects also 
actively sought the involvement of government agencies 
as a strategy to sustain the outcomes after project closure.

The effects of innovation adoption on yield, income and 
FNS
Many of the farming communities targeted by the research 
projects had been experiencing low and unpredictable yields 
due to climate change impacts (e.g. erratic weather, drought, 
soil depletion) and high incidences of pests and diseases. 
The approach used by all projects to focus on enhancing 
inputs as well as technologies carries significant potential for 
achieving more stable and increased food production. 

 • In all projects reviewed where new varieties and 
agricultural practices were adopted, farmers’ yields 
increased. Where this increase was measured, it was 
significant, ranging from 20% to 100%. This was the case 
for cassava, groundnut and sesame in Uganda, potato in 
Burundi, rice in Benin and milk in Kenya. The sustainability 
of these positive results since project closure has not been 
systematically assessed. 

 • Where yields increased, there were indications of 
increased income and profitability for the farmers. Only a 
few projects quantified this effect, while others pointed at 
livelihood impacts such as improving housing, buying 
assets, or paying for children’s education. Several project 
innovations resulted in new business opportunities that 
had not been foreseen during project design, including 
seed and processing businesses. 

Co-creation sparks innovation adoption 
Co-creation is a central element of NWO-WOTRO’s Research 
for Impact approach. The Food & Business projects that 
included the small-scale farmers in the co-creation efforts 
achieved high adoption rates of innovations. They systemat-
ically involved farmers in design and implementation of the 
project, participatory selection of crop varieties, field trials 
and innovation platforms, and thus instilled a sense of 
co-ownership. A key question for investigation is whether the 
co-creation approach, beyond encouraging initial innovation 
adoption, will also contribute to longer term sustainability of 
outcomes and impacts.



 • The reviewed projects did not generate much 
information on whether increased production and 
incomes resulted in improved food and nutrition 
security. These effects were not systematically 
studied, partly because of the projects’ limited 
timespan. Anecdotal evidence of increased and/or 
diversified household consumption was given, e.g. 
buying of cattle or poultry as protein source, or 
intercropping with new vegetable crops or beans 
for household consumption. 

A way forward
That higher income, thanks to higher farm produc-
tivity, will automatically lead to improved food and 
nutrition security is a persistent policy assumption 
that was not validated by the Food & Business 
Research projects reviewed. This assumption merits 
longitudinal empirical research dedicated to 
investigating risk perceptions, decision-making 
processes and other socio-economic conditions 
influencing the lives of small-scale farmers. At the 
same time, the synthesis suggests that divorcing 
livelihood and nutrition outcomes can be an artificial 
undertaking in the everyday reality of smallholder 
farming systems where both parameters are 
intrinsically linked. 

Future research projects should include the 
important issue of farmers’ risk perceptions in their 
project design, as this appeared to be a significant 
barrier to research uptake. This should include 
farmers’ risk perceptions related to climate change, 
which can play a role as either driver or barrier for 
research uptake. In many cases, it was a driver, as 
farmers whose harvests had repeatedly failed due to 
erratic rainfall or increased drought, were highly 
receptive to trying out drought-tolerant crop 
varieties or innovations to mitigate climate change 

impacts. In other cases, however, the unpredictability 
caused by climate change made farmers reason that 
there was no point in investing in project innovations 
because “no one knows when the next drought will 
strike”. The synthesis study will devote a separate 
article to the issue of risk management, to be 
published in late 2020/early 2021.

The reviewed projects had very positive outcomes in 
terms of increased yield and productivity. However, 
whether farmers will be able to benefit economically 
– and sustainably – from their increased produc-
tivity, depends for a large part on context factors 
such as access to markets, consumer demand and a 
favourable policy and infrastructure environment. 
Follow-up research for a selection of projects is 
recommended to achieve insight into these mecha-
nisms. This can generate important information on 
the viability of change processes over time and the 
potential for upscaling of some of the promising 
innovations researched and introduced by the Food 
& Business Research projects. 

Weblinks
 • Full article ‘Smallholder outcomes for increased 

food production – Research innovations in 
agricultural inputs and technologies’

 • Food & Business Research programme
 • Food & Business Global Challenges Programme 

project overview
 • Food & Business Applied Research Fund project 

overview
 • Food & Business Knowledge Platform

Authors
Dr Ellen Lammers and Daniëlle de Winter

Date 
June 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security 
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of 

emerging key issues in global and regional food security and their impact on local food security and the role of 
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food 
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.
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http://The Food & Business Research (F&BR) programme


NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

Capitalising on knowledge: how research can enhance 
business opportunities that serve small-scale farmers, 
agri-entrepreneurs and poor consumers

The policy framework underlying the Food & Business Research programme 

builds on the premise that the private sector can contribute innovations to 

(aspects of) the food system so that it becomes more advantageous to groups 

that currently remain underserved in low and middle income countries (LIMCs). This 

executive summary captures the project outcomes in relation to the question that guided 

the synthesis: how can the private sector optimally capitalise on research findings and 

innovations that enhance business opportunities and which in turn have the potential to improve 

the food and nutrition security of small-scale farmers and agri-entrepreneurs and poor consumers? 

Two general factors were identified that enabled 
outcomes being achieved and that influenced the 
uptake by target groups. (1) The visible involvement 
of academic researchers was an influential factor in 
achieving research uptake of innovative products 
and processes. Scientific evidence played an 
important part in changing mind sets, tackling 

taboos and triggering informed change. (2) The 
context-specific nature of the research projects 
made private sector stakeholders with a strong 
Research and Development (R&D) approach 
acknowledge that a one-size-should-fit-all business 
approach is no guarantee for the most efficient or 
relevant result. This realisation prompted mind set 
changes among business actors towards greater 
product diversification based on the needs of their 
different clients, including small-scale food 
entrepreneurs.

The full article presents the findings from 14 
interdisciplinary research projects on two outcome 
areas: firstly, innovations for agricultural production 
and processing that intend to meet (existing or 
anticipated) needs of poor and marginalised 
producers and consumers in LMICs, and secondly, 
new approaches or strategies to connect 

This is an executive summary of the article ‘Capitalizing on knowledge: how research 
can enhance business opportunities that serve marginalised farmers and 
consumers’. The article was published as part of the synthesis study of the Food & 
Business Research programme led by Ellen Lammers and Daniëlle de Winter.

Did you know?
In NWO-WOTRO’s Research for Impact approach 
‘outcomes’ are defined as changes in behaviour 
(relationships, actions and activities) of stakeholders 
in the business and policy environment, resulting 
from exchange of knowledge and the uptake of 
research output from the research projects.

https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro
https://www.nwo.nl/en/cases/business-perspective-serving-marginalised-farmers-consumers
https://www.nwo.nl/en/research-and-results/cases/a-business-perspective.html
https://www.nwo.nl/en/research-and-results/cases/a-business-perspective.html
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research


marginalised producers to the market. A summary of the key 
outcomes is shared here:

Product and process innovations by and for 
marginalised groups
The research consortia explored innovative ways of address-
ing existing or anticipated needs related to the food and 
nutrition security of marginalised groups. They also studied 
the feasibility of such innovative approaches (i.e. more 
effective products, processes, services, technologies, policies 
or ideas), with the intention of making the results readily 
available to governments, market actors and society. Project 
outcomes can be grouped under the four key approaches 
summarised below. 

Introducing new value chains to diversify economic 
opportunities
Several projects successfully introduced new value chains 
and actors aimed at structurally diversifying the economic 
activities of small agro-entrepreneurs. Examples are the 
introduction of (new) tree crops with multiple economic 
purposes (i.e. bee keeping, fodder for livestock, and wood for 
sales) or the introduction of insect-rearing for sales as 
alternative protein feed source for livestock. Importantly, the 
approach taken in introducing these new roles and value 
chains determined the level of uptake. Future projects should 
therefore carefully consider where to intervene in the value 
chain (e.g. by simultaneously guaranteeing supply of raw 
materials and sufficient processing capacity) and how 
different stakeholders are engaged in the process (e.g. 
putting needs and aspirations of marginalised producers first 
and making them co-owners rather than recipients of 
innovations). Farmers need to be part and parcel of the new 
value chain to ensure their commitment to investing in new 
opportunities and taking on manageable risks and 
responsibilities. 

Adding value to raw materials for socio-economic benefits
Several projects that introduced processing or preservation 
technologies of raw materials for value addition (e.g. dairy 
fermentation, or drying of fruits and vegetables) showed that 
this can significantly raise the income of agro-entrepreneurs. 
The actual uptake of such value addition innovations by 
marginalised communities, however, was influenced by 
systemic factors such as access to knowledge, skills and a 
logistical network to coordinate supply and demand. The 

synthesis moreover highlighted that value addition techno-
logies must be carefully applied and the resulting food 
products scientifically tested to guarantee their safety and 
quality. This may demand specific skills and equipment, 
which smallholders do not necessarily have access to. 
Government and private investments to offer support in 
training and to access necessary equipment will be essential 
to overcome such barriers experienced by smallholders.

Improving business opportunities to benefit smallholders
Several research projects showed that, instead of introducing 
new value chains or value addition processes, applying 
innovative approaches to existing products and processes 
can also create better business prospects, especially for 
small-scale agro-entrepreneurs. Both relatively simple 
interventions (e.g. repackaging of vegetables grown in urban 
slums or improved infant formulae, or rebranding of local rice) 
and more technical ones can be effective (e.g. standardising 
production and processing for more efficiency, reliability and 
food safety). The synthesis showed that delivering consistent 
quality is key when smallholders wish to sell their produce to 
processors or to formal markets and supermarkets. To ensure 
sufficient and continuous supply of raw material or stan-
dardised products for processors or markets, large numbers 
of smallholders need to produce consistent, high-quality 
quantities (e.g. of milk, cashew nuts, rice, vegetables or 
livestock feed). The high level of logistical coordination this 
requires is often not yet in place. 

Improving nutritional value for improved nutrition security
Private sector actors played an important role in introducing 
innovations to improve the nutritional value of products that 
are produced and/or consumed by marginalised groups. The 
research projects demonstrated that the nutritional value of 
food products can be improved (e.g. through vegetable 
drying, improved fermenting processes) to benefit nutrition 
security. Yet, if these improved products are not marketed at 
a price affordable for poor consumers, this will only benefit 
the middle classes who in some African countries are 
increasingly interested in health foods. Several projects 
emphasised that, to get consumers on board, there is a need 
for awareness raising about the benefits of a more diversified. 
Better knowledge of consumer preferences is also critical, 
and was addressed in several projects through consumer 
surveys and tasting panels for new food products.



Connecting farmers to the market
 • For innovations to be successfully marketed, 

adopted and applied, local and small-scale food
entrepreneurs need support from other actors in
the food system, that is, from both the policy/
political and private business sectors. Some key
lessons learned for policy and practice are
summarised below:

 • For larger-scale business actors (e.g. processing
industries or supermarkets), the costs associated
with including smallholder and marginalised
farming communities in the formal market value
chains often outweigh the benefits. Establishing a
sound logistical and/or infrastructural network
that streamlines knowledge, produce and rev-
enues throughout the value chain, will enable
private sector players to reap the benefits from
smallholder inclusion at scale. 

 • Larger-scale business actors need a supportive
government willing to create the necessary legal
and policy frameworks to promote smallholders’ 
and small-scale agri-entrepreneurs’ access to the
market. A key aspect of this is the need for 
efficient processing of certification requests for 
innovative food products by designated govern-
ment agencies. The outcome synthesis article on
Policymakers and Practitioners will address this in
more detail. 

 • Governments can play a role by introducing
specific policies or laws that support the roll-out
of innovative products or processes. By-laws or 
district-level regulations can be created to
motivate collaboration between value chain
actors in new business processes (e.g. laws to
segregate organic waste at markets), to promote
drought and disease resistant crop varieties (e.g. 
seed laws and seed certification), or to encourage
food entrepreneurs in urban areas (e.g. by allocat-
ing dedicated “green zones” for urban food
production).

 • Consumer preferences, including those of
marginalised consumers, and supermarket sales
are important factors determining the possibility
for scaling innovations. Projects showed that
consumer and market surveys are essential
components for developing products that are
likely to meet consumer demands and thus to
promote food and nutritional security, especially
for marginalised consumers and producers.

Finally, and as a cautionary note for both policy and 
practice, the synthesis shows that stimulating 
income-generating activities or market inclusion for 
small-scale agri-entrepreneurs does not automatic-
ally lead to improved food and nutrition security for 
their households. Multiple factors beyond private 
sector innovation and engagement, play a role in 
ensuring that small-scale food producers and 
agri-entrepreneurs as well as poor consumers 
become more food secure, including awareness 
raising on the nutritional value of products and 
reducing hidden costs of small-scale entrepreneur-
ship.

Weblinks
 • Full article ‘Capitalizing on knowledge: how

research can enhance business opportunities that
serve marginalised farmers and consumers’

 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project

overview
 • Food & Business Knowledge Platform

Authors
Daniëlle de Winter and dr Ellen Lammers

Date 
April 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.

https://www.nwo.nl/en/research-and-results/cases/a-business-perspective.html
https://www.nwo.nl/sites/nwo/files/documents/4.%20Private%20sector_full%20paper.pdf
https://www.nwo.nl/en/research-and-results/cases/a-business-perspective.html
https://www.nwo.nl/en/researchprogrammes/food-business-research
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60443&f%5B1%5D=nwo_projects_program%3A60441&f%5B2%5D=nwo_projects_program%3A60442&f%5B3%5D=nwo_projects_program%3A60439&f%5B4%5D=nwo_projects_program%3A60544&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food+%26+business+research/gcp+research+projects
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60440&f%5B1%5D=nwo_projects_program%3A60537&f%5B2%5D=nwo_projects_program%3A60444&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food+%26+business+research/ARF+research+projects
https://knowledge4food.net/
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This is an executive summary of the article ‘Opportunities and barriers for 
Circular Agriculture’. The article was published as part of the synthesis study 
of the Food & Business Research programme led by Daniëlle de Winter and 
Ellen Lammers. 

Circular agriculture is an ecological  
concept based on the principle of optimising 

the use of all biomass. Circular agriculture 
aims at closing the loop of materials and 

substances, and reducing both resource use 
and discharges into the environment. 

(Berkum 2019)

Key Question 1: 
How can we preserve and enhance our natural 
resources?
To manage our natural resources in a sustainable 
way, it is becoming increasingly important to 
capitalise on natural processes and services that are 
innate to the ecosystem so that we can reduce 
non-renewable or hazardous inputs. These process-
es and services include the inherent capacity of 
ecosystems to deal with pests, diseases and weeds, 
to maintain soil functions, and to improve resilience 
against unfavourable weather conditions. 

The synthesis study showed that a variety of circular 
approaches can achieve such a robust ecosystem, 

Rethinking food production
Opportunities and barriers for circular agriculture

Global agriculture is facing a major challenge: feeding a growing world  

population while keeping its footprint within planetary boundaries.  

Those seeking solutions to restructure our food system are looking for  

answers to some challenging questions: How can we combine techno- 

logical innovation while maintaining -or even enhancing- our ecological  

values? How can we improve agricultural efficiency to feed a growing  

population without damaging the environment or raising production costs?  

And, are there ways to combat or mitigate the climate change impacts that affect  

the reliability of our harvests? Circular agriculture can provide answers to some of  

these questions. Yet, there is no blueprint to adopting such an approach. A collective  

pursuit by farmers, citizens, businesses, researchers and policymakers is needed to find the right 

combination of technological, ecological, social and economic principles.

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

https://www.nwo.nl/en/cases/opportunities-and-barriers-circular-agriculture
https://www.nwo.nl/en/research-and-results/cases/rethinking-agricultural-food-production.html
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research
https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro


while providing promising results in terms of productivity and 
nutritional value. Innovations were introduced and tested 
with (new) crops or plants that tolerate particular harsh 
weather conditions or that have the natural capability of 
giving life back to formerly depleted soils (Acacia saligna in 
Ethiopia). Other research focused on treating crop pests and 
soil-borne diseases without using chemicals and succeeded 
in producing higher yields and thus higher income for 
smallholder farmers (tomato production in Kenya). Finally, 
systems were introduced that focused on the regenerative 
capabilities of nature by carefully exploring how different 
components of the system interact. A system was developed 
that tested how fish feed and fish waste interacted with 
aquatic life in fish ponds in order to reduce disease outbreaks 
and lower the need for inputs (shrimp farms in Viet Nam). 
Each of these circular approaches comes with its own set of 
challenges, such as a lack of capacity, risk-averse attitudes 
of farmers, and a lack of trust in the unfamiliar. A common 
challenge for smallholders across the projects is limited 
access to knowledge of tried-and-tested circular approaches.
 

Key Question 2: 
Is it possible to use resources more efficiently?
An ecosystem is most efficient when it nurtures a dynamic 
cycle of nutrients, energy and water. The circular hypothesis 
is that the more self-reliant and efficiently the natural system 
can function, the higher its potential to produce stable yields 
at lower costs in a more environmentally sustainable way. 

WOTRO-funded research projects have tested this premise 
for both livestock and crops. In Brazil, ongoing research 
shows that context-specific breeding programmes can 
potentially improve productivity at a lower cost. Another 
approach involved the introduction of species that have 
higher resource use efficiency. For example, the Black Soldier 
Fly proves to be a promising alternative in animal and fish 
feed, as it has shown to enhance the growth rate of fish in 
less time and at lower costs compared to standard feed. 
Projects have also shown how ‘closing the nutrient loop’ can 
work effectively, as in the case of aquaponics approaches in 
Ethiopia. There, a symbiosis is created between fish breeding, 
soil fertility and crop growth in a closed system that shows 
potential for application in urban areas and drought-prone 
regions. However, scaling the technical know-how of such 
technologies and processes beyond the field test farms and 
their direct beneficiaries comes at a cost. Government 
support is indispensable if wide-scale adoption is the goal.

Key Question 3: 
How can we add value to waste?
Waste is the new gold. At least, that is a growing belief 
among supporters of a circular economy and a circular food 
system. In a world faced with growing food shortages, it does 
not make economic sense to accept the high losses that 
mainstream food systems suffer at practically all stages of 
the value chain, from harvesting, to processing and consump-
tion. Circular agriculture principles move away from the 
‘take-produce-consume-discard’ model and seek to create a 
system that builds on the 3Rs: reuse, recycle and reduce of 
existing or used materials and products.



The synthesis study showed how waste streams can 
be turned into valuable resources in LMICs, when 
appropriately managed and if commercial and public 
institutions provide the necessary logistical support 
and investments. A Ghanaian research team 
pioneered the possibilities of valorising organic 
waste collected at local markets by turning it into 
compost (youth waste collection and composting in 
Ghana). Interestingly, another project has shown that 
organic waste can even be upgraded to a higher 
protein content. By feeding organic waste to Black 
Soldier Flies, smallholders can create a more 
efficient and affordable fishmeal or animal feed for 
their livestock (BSF in Kenya). Even human waste 
has seen repurposing in Bangladesh, where urine is 
collected and converted into valuable and perhaps 
more importantly, affordable, organic fertilisers 
(manure as fertilizer component in Bangladesh). For 
waste to become financially valuable, further 
streamlining of technologies needs to happen, 
together with efficient organisation of the separation 
and collection of waste streams, greater market 
demand and cultural acceptance of seeing waste as 
a valuable product. However, there is also a potential 
downside to the increasing economic value of waste, 
as this might limit the opportunities for smallholders 
and poor and marginalised groups who traditionally 
often make good use of waste streams as a cheap 
resource for their agri-businesses. 

How can we make it all happen? 
The research shows that there are trade-offs to be 
accounted for when applying circular approaches to 
agricultural practices. The key question is who will 
benefit from these circular processes? Can we 
expect smallholders to make similar investments in 
time and knowledge as larger commercial farmers? 

The findings emphasise that context-specific results 
cannot be expected to apply to the realities of 
farmers across the board. Circular practices should 
not be promoted blindly, as they can lead to 
unmanageable increases in workload, especially 
when the food system does not yet support the new 
approaches. Such support might entail the need for 
product quality guarantees through certification and 
guaranteed commercial offset and market demand. 
Supportive government regulations and by-laws are 
also required to enable necessary logistical or 
infrastructural changes that allow new circular 
approaches to be introduced at scale. Above all, in 
LMICs the new technologies, markets and products 
that circularity introduces need to be accessible, 
affordable, and culturally acceptable to the small-
holders and marginalised consumers it seeks to 
serve.

Weblinks
 • Full article ‘Opportunities and barriers for Circular 

Agriculture’
 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project

overview
 • Food & Business Knowledge Platform

Authors
Daniëlle de Winter, dr Felix Bianchi,  
dr Ellen Lammers and dr Christy van Beek

Date 
February 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.

https://www.nwo.nl/sites/nwo/files/documents/1.%20Circular%20agriculture_full%20paper.pdf
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https://www.nwo.nl/en/research-and-results/programmes/food+%26+business+research/ARF+research+projects
https://knowledge4food.net/


This is an executive summary of the article ‘Inclusive business for 
sustainable food systems: putting the last first’. The article was published as 
part of the synthesis study of the Food & Business Research programme led 
by Daniëlle de Winter and Ellen Lammers.

An inclusive business model includes 
the poor as consumers, producers, 

workers and entrepreneurs. It is a viable 
business model for profit that benefits 

low income populations and aims at 
addressing societal problems, including 
poverty and food and nutrition insecurity, 
and at promoting sustainable livelihoods 

To contribute to the debate with context-specific 
knowledge and insights, 13 interdisciplinary research 
projects were reviewed. These projects addressed a 

range of business processes and innovations by and 
for small-scale producers and entrepreneurs in the 
agri-business sectors in countries across sub-
Saharan Africa and southeast Asia. Some key 
insights gained on the opportunities and constraints 
of sustainable inclusive business initiatives in 
contributing to food and nutrition security are 
presented here. 

Ingredients for making businesses truly 
inclusive
The synthesis addresses different aspects that 
influence the inclusive nature of business models 
and innovations. Firstly, it emphasises that 
marginalised groups face many hidden costs that 
act as a key barrier to inclusive business, and which 
are systematically overlooked by formal actors and 

Inclusive business for sustainable food 
systems: putting the last first

Inclusive business has gained much prominence in international policy debates  

and research on sustainable and inclusive development in recent years. Public  

stakeholders acknowledge a growing need for innovative market-based solutions that  

drive inclusion and provide opportunities for marginalised and vulnerable groups. Increasingly,  

inclusive business approaches are seen as a way to integrate social objectives into business  

operations. However, inclusive business is also a contested concept, with different views on two central 

questions: who exactly are the marginalised and vulnerable groups that ought to be included? And, under what 

conditions can inclusive business deliver on its promises? 

NWO-WOTRO Science for Global Development, a division of the 
Dutch Research Council (NWO), programmes, funds and monitors 
innovative research on global issues, with a focus on sustainable 
development and poverty reduction. NWO-WOTRO’s research 
projects are realised by interdisciplinary teams of researchers from 
the North and South and in close collaboration with non-academic 
stakeholders. These partnerships yield solutions for development 
challenges and strengthen the bridge between research, policy and 
practice.

www.nwo.nl/wotro

https://www.nwo.nl/en/cases/inclusive-business-sustainable-food-systems
https://www.nwo.nl/en/cases/inclusive-business-sustainable-food-systems
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research
https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro


institutions. Such costs can be multi-dimensional (economic, 
social and/or political) and create high thresholds for 
marginalised food entrepreneurs to profes-sionalise and 
upscale their business activities. They influence their risk 
perceptions, time and resource allocation and business 
investment decisions. Secondly, the study stresses that 
innovations supporting inclusive business are only relevant 
and effective for the poor and marginalised when they are 
applicable to a specific problem and context, affordable at 
low costs, and accessible to all. We call this the Triple A. The 
discussion of these three aspects in the full article is 
summarised below.

Applicability and combining technical solutions with 
social innovations
To ensure innovations are applicable by marginalised groups 
that lack, or have limited access to, certain resources (e.g. 
capital, time, (scientific) knowledge), the research projects 
introduced both social solutions (e.g. mapping of needs, 
building on local and indigenous knowledge) and technical 
innovations (e.g. mobile fruit dryers or improvements in 
animal feed). A combination of both offered the best chances 
for applicability. Moreover, modest changes to current 
production techniques – rather than high-tech or complex 
innovations – were often the best answer to the day-to-day 
struggles of small-scale farmers and entrepreneurs. 

Affordability and hidden costs
The affordability of innovations strongly depends on the 
hidden costs experienced by small scale food producers and 
entrepreneurs. Both in the short and long term, hidden costs 
(e.g. lack of transportation means, childcare obligations, 

limited decision-making power, tenure insecurity) render 
many innovative agri-business solutions unaffordable. To 
tackle this, projects identified the need for awareness raising 
about actual market risks, while simultaneously building the 
knowledge and skills of the target groups. Care must be 
taken to ensure that solutions meant to reduce the hidden 
costs do not sustain or even exacerbate inequalities and 
causes for exclusion. 

Accessibility and the power of collaboration 
Marginalised groups can benefit more fully when innovations 
are made accessible through collaboration (to reach scale 
and to combine diverse knowledge and skill sets) and by 
establishing connections (to build on each other’s knowledge 
to create effective supply chains and to connect to markets). 
Creating access to and ensuring that the voices of the poor 
and marginalised are heard in platforms and domains where 
knowledge is (co-)created and shared is essential for 
inclusive business processes. The synthesis shows that 
strategic alignment of cooperatives or producer groups is a 
key condition to amplify the voices of the marginalised in 
market negotiations. When cooperatives or women’s asso-
ciations are registered and formalised, this can moreover 
create new business opportunities with formal stakeholders. 

A way forward
The synthesis shows that inclusive business models can be 
viable when innovations are adopted that are affordable in 
the long-run, applicable to the problem at hand, and acces-
sible to all. The criteria and conditions for these innovations 
must be set in co-creation with the poor and marginalised. 
Moreover, the pervasive barriers as well as hidden costs that 



small-scale food entrepre-neurs face, must be 
addressed upfront by practi-tioners and 
policymakers. 

The synthesis stresses that, when introducing new 
business models, attention must be paid to potential 
trade-offs between business growth on the one 
hand and social and environmental values on the 
other hand. Policy makers and practitioners should 
be made aware of the institutional and resource 
conditions that can help mitigate these trade-offs so 
that business development does not come at great 
social cost or result in natural resource depletion or 
pollution. 

Inclusive business can only flourish in an enabling 
governance environment that recognises a priori 
– and not as an after-thought – the needs, priorities
and agency of poor and marginalised populations. 
The following three reflections for policymakers and
practitioners are further elaborated in the full article:

Very limited information is available on the food 
quantities, qualities and flows that are produced and 
marketed by and for marginalised groups. There is a 
need to systematically map as well as monitor who 
produces what, and for whom. Only then can the 
contributions of these groups to local food systems 
become visible, and their priorities and needs be 
understood and attended to. 

Processes to facilitate inclusive business by and for 
marginalised groups move in small steps. Strategies 
and policies should address the terms and condi-
tions of ‘inclusion’ from the point of view of the 
marginalised and poor. This requires ex-ante 
attention to ownership arrangements, voice, and 
(sharing of) risks and rewards. Greater efforts should 
furthermore be made to reduce the ‘hidden’ costs 

faced by food producers agri-entrepreneurs in both 
the formal and informal economy. This will help them 
to participate more effectively in the (local) economy 
as a whole.

The projects showed that innovation comes from all 
directions. Investments in validating not only 
scientific innovations but also local, bottom-up 
innovations offer the most potential for enhancing 
inclusive business. Through co-creation, viable 
business opportunities for marginalised groups can 
be identified and tested. However, the power 
dynamics inherent in such processed must be 
addressed to make them successful. This implies 
asking the critical questions: whose knowledge 
dominates the co-creation processes, and which 
insights are prioritised?

Weblinks
 • Full article ‘Inclusive business for sustainable food

systems: putting the last first’
 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project

overview
 • Food & Business Knowledge Platform

Authors
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Date
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The Food & Business Research (F&BR) programme aims at addressing persistent food security
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 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.
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NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

African indigenous foods
Opportunities for improved food and nutrition security

Local and indigenous foods have a great potential to contribute to improved food and nutrition 

security, as well as economic empowerment, of poor and marginalised farmers and consumers in 

Sub Saharan Africa. Better knowledge is needed on the production, processing and marketing 

opportunities of valuable indigenous crops and foods. In addition, policymakers need to come on 

board. They play an important role in promoting value chains that are inclusive of poor, rural and 

female farmers and producers who aspire to bring these nutritious indigenous foods to a wider 

market. 

After decades-of decline, hunger is slowly on the rise 
again. In Africa, one in every five people is under-
nourished. The fight for food and nutrition security 
features prominently on the 2030 Agenda for 
Sustainable Development. Interventions by donors, 
governments and businesses focus on innovations in 
crop varieties, agricultural inputs and technologies. A 
group of research projects funded under the Food & 
Business Research programme explored a com-
pletely different approach: to promote indigenous 
foods and crops, building on the traditional know-
ledge and technologies, and the ‘local food plate’ of 
local farmers and communities. 

Seven transdisciplinary projects set in Sub Saharan 
Africa researched the production, processing and 
marketing challenges and opportunities of indi-
genous vegetables (such as African nightshade and 
spider plant) and other plants (such as Moringa 

oleifera, popularly called the Miracle tree), fermented 
dairy foods, and infant formulae made from local 
plant and animal resources. Based on a synthesis 
study of this research, this executive summary 
presents key insights on the potential of indigenous 
foods to contribute to food and nutrition security of 
the poor and marginalised, as well as to food system 
diversification. 

Social benefits & challenges 
Promoting indigenous foods has two major social 
benefits: they provide healthy and nutritious food 
that is affordable for the poor, and they can empower 
the producers and processors, who often are women. 
Because of the traditional knowledge attached to 
indigenous foods, their promotion may also enhance 
respect for people’s cultural identities. 

This is an executive summary of the article ‘Pathways to improved food and nutrition 
security for the poor: the promise of African indigenous foods and technologies’. The 
article was published as part of the synthesis study of the Food & Business Research 
programme led by Ellen Lammers and Daniëlle de Winter.

https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro
https://www.nwo.nl/en/cases/african-indigenous-foods
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https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research


The major challenge to realising these social benefits is a 
lack of scientific knowledge on the nutritional value of many 
indigenous foods, as well as on effective processing and 
preserving technologies. This is where the Food & Business 
research projects made important contributions. In Zambia, 
Kenya and Benin, the nutritional value (macro and micro-
nutrients, minerals, vitamins, proteins and acids) of tradition-
ally consumed fermented foods and over 300 edible plants, 
vegetables, cereals, seeds and animal resources (such as 
snails, insects, fish) were tested and documented. Based on 
the research insights, a hospital in Zambia experimented with 
using mabisi, a traditional fermented milk product, to treat 
babies that were severely malnourished. In Kenya, new 
preservation techniques developed for indigenous vege-
tables increased not only their shelf life but also their 
nutritional value. 

Economic benefits & challenges 
Promoting indigenous foods has the potential to significantly 
improve the livelihoods of small-scale farmers and entre-
preneurs that grow, process and market these foods. Women 
in Kenya and Benin gained a higher and more regular income 
by growing and processing indigenous foods. There are 
moreover many opportunities for collaboration for improved 

value chain governance, for instance with farmer coop-
eratives, women’s organisations, youth groups, community 
seed banks, or consumer organisations. 

However, there are considerable challenges too, which the 
projects addressed. One bottleneck for small farmers who 
aspire to upscale their production beyond the household and 
informal market, is a lack of approved and reliable production 
and processing technologies (required for quality consis-
tency). The research insights contributed to better proces-
sing techniques of parboiled rice in Benin and vegetable 
drying in Kenya. Another bottleneck is the lack of certification 
of most indigenous crops and foods. Two projects reached 
important milestones by working closely with government 
agencies: in Benin, a newly developed infant formula was 
certified and is now for sale in super-markets; in Uganda, 
indigenous vegetable seeds received improved legal recog-
nition. In Zambia, collaboration is ongoing to determine the 
optimum processing parameters – combining indigenous 
knowledge and scientific lab test – as well as for the certi-
fication of fermented dairy foods. The project proved the high 
marketing potential, also in urban areas, of these traditional 
dairy foods. 

High marketing potential, however, also implies a risk. The 
opportunities for small farmers and entrepreneurs to upscale 
their indigenous foods businesses may well be hijacked by 
more powerful commercial companies. In this case, economic 
benefits are captured by the stronger value chain actors. The 
formalisation of value chains can cause another trade-off 
that needs to be addressed upfront: product prices of 
indigenous foods may increase, which makes these nutritious 
foods less affordable for the poor. 

Environmental benefits & challenges 
Indigenous foods have the potential to improve environ-
mental sustainability by contributing to agrobiodiversity, 
strengthening climate resilience (for instance because of the 

Indigenous foods – also called 
‘neglected species’ or ‘orphan crops’ – 

are plant and animal-based foods (such 
as dairy) that are naturally existing and 

produced in specific locations and 
consumed as part of traditional diets.



genetic diversity within the farmer varieties of 
indigenous crops), and because of often lower 
natural resource requirements compared to more 
commercial and intensively farmed crops. Because 
indigenous vegetables can be harvested more times 
per year compared to many other crops, they 
moreover support the resilience of farmers who, due 
to climate change impacts, are more often faced 
with failed harvests. 

Although these environmental benefits were no 
primary research objectives, several projects gained 
relevant insights into the use of organic fertilisers 
and pest management tools, water saving tech-
niques, or the conservation of local forest resources. 
The potential ecological benefits of indigenous 
crops deserve more research investments, even 
more so because local farmers’ know-how on 
growing and preserving these crops is also on the 
decline. 

A way forward
The potential of indigenous foods for food and 
nutrition security has long been ignored, yet interest 
is growing globally. An All-Africa Summit on the topic 
will take place in 2020, sponsored by international 
donors and the World Vegetable Centre. The 
research moreover showed that urban consumers in 
African cities are progressively buying indigenous 
and traditional food products, especially if these 
have proven health benefits. This important finding 
questions the usual assumption that promoting 
indigenous foods is tricky because of their low status 
among young, urban consumers. The growing 
worldwide market for organic and health foods also 
suggests attractive business opportunities. 

To capitalise on all these opportunities, however, 
indigenous foods need to become part of policy-
making. Local and national policymakers in the 
project countries showed interest especially when 
there were positive market prospects. Yet because 
’money talks’, the project results stress that in 
liaising with policymakers, critical questions must be 
raised about who will benefit from the promotion of 
indigenous foods (smallholders or commercial 
producers? Women or men? Rural or urban con-
sumers?), and how this can best be achieved (Formal 
versus informal value chains? Production for the 
rural or urban market? For domestic consumption or 
export?). Openly and critically discussing the 
political and market dynamics and trade-offs is vital 
to ensuring that the promotion of indigenous foods 
will first and foremost benefit the food and nutrition 
security of the poor and marginalised.

Weblinks
Full article ‘Pathways to improved food and nutrition 
security of the poor:
The promise of African indigenous foods and 
technologies’
 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project

overview
 • Food & Business Knowledge Platform

Authors 
Dr Francesco Rampa, Dr Ellen Lammers, 
Dr Anita Linnemann, Dr Sijmen Schoustra and 
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February 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.
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This is an executive summary of the full article ‘Smallholders and Food and Nutrition Security: Evidence from 
the Food & Business Research programme’. The article was published as part of the synthesis study of the 
Food & Business Research programme led by Ellen Lammers and Daniëlle de Winter.

FAO defines smallholders as “those who work 
between less than 1 ha up to 10 ha, mainly using 
family labour, and using part of the production for 
household consumption”. The synthesis shows, 
however, that smallholders differ in socioeconomic 
status, which influences their ability and decisions to 
adopt research innovations. Below we summarise 
the study’s insights about smallholders’ contribu-
tions to four key dimensions of food and nutrition 
security (FNS): availability, access, utilisation and 
stability. A separate article in this series will focus on 
the outcomes achieved. 

Food security is a situation wherein all people, at 
all times, have physical, social and economic 
access to sufficient, safe and nutritious food 

that meets their dietary needs and food 
preferences for an active and healthy life.

Food availability
This refers to the presence of enough food through 
agricultural production, imports and/or food aid. 
Projects explored options to increase farm produc-
tivity through more resilient crop varieties, better 
disease and pest management, and improving soil 
health. A project in northern Uganda, for instance, 
used participatory methods to select high-yielding 
and drought-tolerant cassava varieties. To stop the 
fast spread of diseases it simultaneously taught 
farmers how to identify common cassava diseases 
and establish multiplication sites for producing 
disease-free planting material. Research in Burundi 
and Uganda led to the development of fertilisers 
adapted to local soil qualities to replace the generic 
fertilisers that farmers used. Where farmers in both 
projects adopted the innovations, yields increased 
considerably.

The synthesis confirmed that success factors for 
research uptake, include: 

Smallholder agriculture
Research-based opportunities for 
improved food and nutrition security 

Smallholder farmer households produce 50 to 80% of the world’s food and play a key role in 

achieving SDG 2 on Zero Hunger. Yet, they are among the poorest and most food insecure people in 

the global South. This synthesis study asks, In what ways can smallholder agriculture contribute to 

improved food and nutrition security for poor farmers in their rural contexts? It is based on insights 

from 19 interdisciplinary research projects funded by NWO-WOTRO carried out in nine countries in 

sub Saharan Africa and Vietnam between 2014 and 2019. All projects brought together farmers, 

researchers, practitioners and business stakeholders. 

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro
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 • involving smallholders in research design and knowledge
co-creation

 • building on farmers’ local and indigenous knowledge
 • prospects for business opportunities for smallholders

Access to food
This refers to having enough resources to buy or grow food 
(economic access) and having physical access to food 
markets. Projects focused on increased market production 
and including smallholders’ in value chains. Research on 
improved crop varieties and agricultural practices, on 
reducing post-harvest losses (e.g. by light-diffuse storage of 
potatoes, or milk cooling), and on new value addition 
opportunities (e.g. mango drying and cassava chipping) 
achieved positive results in both respects. However, 
increased access to food based on higher productivity and 
market integration cannot be taken for granted.
The synthesis showed that:
 • organising farmers as part of learning and production and

marketing efforts contributed to research adoption
 • the extra income gained by market and value chain

integration is not necessarily spent on more or better food

Utilisation
This food security dimension is defined as the safety and 
quality of food, which determines households’ nutritional 
status. Findings from projects that researched nutritious 
indigenous and neglected foods (e.g. spider plant in Benin, 
fermented dairy in Zambia and leafy vegetables in Kenya) are 
discussed in another synthesis article. A project with tree-
crop farmers growing cocoa and oil palm (Ghana) and 
macadamia nuts and avocado (South Africa) found that 
market-oriented production compromised their dietary 

diversity as farmers changed to less time-consuming and 
status foods that were less nutritional than their traditional 
diets. 
The synthesis thus showed that: 
 • agricultural intensification and increasing market

orientation can adversely affect FNS
 • indigenous foods carry great potential for improving diets

among rural and urban consumers

Stability
The 2020 corona pandemic makes painfully clear how vital it 
is that FNS is guaranteed over time. People should not lose 
access to adequate food due to sudden shocks and stresses. 
Projects related this stability dimension of FNS to 
smallholders’ land rights (specifically those of women), or 
farm- and land-management strategies such as agroforestry, 
to improve long-term tenure, environmental and food 
security.
The synthesis confirmed that:
 • projects that considered different dimensions of

smallholder resilience contributed more strongly to
sustainable improvements in food access and availability

 • investments in agriculture-based food security require
tenure security to be sustainable

Key lessons 
Smallholders are highly diverse, innovative and resilient. 
However, many of them suffer from food insecurity due to 
structural challenges and vulner-ability to external shocks 
like market disruptions or climatic change. Besides the 
findings on the four FNS dimensions, the synthesis showed 
that: 

https://www.nwo.nl/en/research-and-results/cases/african-indigenous-foods.html


1 Interventions aiming to improve smallholders’ 
productivity, market performance and FNS should 
acknowledge smallholder heterogeneity regarding 
gender, age, land size, assets and off-farm income.

2 Introducing improved varieties, farming practices 
and technologies that increase yield, prevent crop 
diseases and/or enhance soil fertility provide 
substantial opportunities for greater food avail-
ability. Improving smallholders’ integration into 
markets and value chains, however, proved a 
harder nut to crack.

3 Active farmer engagement in project design, 
knowledge (co-)creation and project implemen-
tation supports the development of practical and 
relevant solutions and enhances research uptake 
by smallholders. In several cases, active engage-
ment triggered farmers to share their insights with 
neighbouring communities, thus reinforcing a 
project’s potential impact.

4 Addressing structural constraints to smallholders’ 
capacities for strategic action can help improve 
market access and FNS. Priorities are secure land 
rights, supportive policies (trade laws, climate 
change policies) and institutional support (e.g. 
extension services and access to credit). 

5 Where farmers succeeded to access markets and 
improve their productivity, the extra income did 
not automatically result in improved FNS in the 
short term. However, spending the extra income 
on children’s education or setting up a business 
may positively affect FNS in the mid and long 
term. Further study of the relationship between 
income and FNS is highly recommended. 

A way forward
Many national and international policies target 
smallholders to alleviate rural poverty and improve 
food security. Differences among smallholders have 
significant implications for how donors, governments 
and development agencies should approach them. 
Moreover, FNS is multi-dimensional and therefore 
requires an integrated approach. Combining 

high-yielding crop varieties with cost-efficient 
farmer-led irrigation, while working on improved 
tenure security and inclusive value chains, might be 
one such integrated approach. We recommend that 
any such approach is rigorously monitored on 
process and results to enable adaptive programming 
and learning. 

The synthesis study showed that promising answers 
can be found in locally developed and tested 
solutions. Yet it also makes clear that partnerships 
and reliable political support are needed to achieve 
impact beyond the local level. 

The Covid-19 crisis, which emerged after the 
reviewed projects were finalised, generates many 
new and extremely urgent questions about FNS 
worldwide. We call on decision-makers to use the 
current crisis as an opportunity to design agricul-
tural development and food security policies that 
guarantee long-term support to smallholders. Given 
their poverty, they may be disproportionately 
affected by this crisis, while their importance as local 
food producers is multiplied. 
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 • Full article ‘Smallholders and Food and Nutrition

Security: Evidence from the Food & Business
Research programme’

 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project

overview
 • Food & Business Knowledge Platform

Authors
Dr David Betge, Dr Ellen Lammers, 
Dr Mirjam Ros-Tonen, Daniëlle de Winter

Date 
April 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.

https://www.nwo.nl/en/research-and-results/cases/smallholders-as-key-actors-for-food-security.html
https://www.nwo.nl/sites/nwo/files/documents/4.%20Smallholders_full%20paper.pdf
https://www.nwo.nl/en/research-and-results/cases/smallholders-as-key-actors-for-food-security.html
https://www.nwo.nl/en/researchprogrammes/food-business-research
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60443&f%5B1%5D=nwo_projects_program%3A60441&f%5B2%5D=nwo_projects_program%3A60442&f%5B3%5D=nwo_projects_program%3A60439&f%5B4%5D=nwo_projects_program%3A60544&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food+%26+business+research/gcp+research+projects
https://www.nwo.nl/en/projects?f%5B0%5D=nwo_projects_program%3A60440&f%5B1%5D=nwo_projects_program%3A60537&f%5B2%5D=nwo_projects_program%3A60444&sort_bef_combine=date_start_DESC
https://www.nwo.nl/en/research-and-results/programmes/food+%26+business+research/ARF+research+projects
https://knowledge4food.net/


A simple ‘more-food’ approach is not the solution to addressing growing  

food  and nutrition security (FNS) challenges across the globe, especially  

for poor  and vulnerable groups. Systemic and holistic approaches are called  

for to shift to  more sustainable food systems. The synthesis study examined  

how narratives, entry  points for interventions, and transition pathways influence  

sustainability transitions in  food system and their relationship with power and politics.  

The findings presented in the full  paper are based on insights from eight interdisciplinary  

research projects funded by NWO-WOTRO that were carried out in eleven countries in Sub-Saharan 

Africa, Southeast Asia and Latin America between 2016-2020. All projects were encouraged to take 

on a food system approach in their research and engage in a thorough stakeholder mapping 

exercise before the project was implemented.

“Food systems comprise all the processes 
associated with food production and food 
utilisation: growing, harvesting, packing, 

processing, transporting, marketing, consuming 
and disposing of food remains (including fish).  
All these activities require inputs and result in 

products and/or services, income and access to 
food, as well as environmental impacts. A food 
system operates in and is influenced by social, 
political, cultural, technological, economic and 

natural environments.” (Van Berkum et al. 2018)

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

This is an executive summary of the full article ‘The implications of implicit 
choices: how food systems sustainability is impacted by narratives, entry 
points and transition pathways’. The article was published as part of the 
synthesis study of the Food & Business Research programme led by  
Ellen Lammers and Daniëlle de Winter.

The decisions that catalyse sustainability 
transitions of food systems are influenced by – 
often implicit – narratives and assumptions. 
Power and political and economic interests play 
a part in choosing the preferred food system 
outcomes (e.g. improved nutrition or improved 
resource use) as well as in determining which 
stakeholders are engaged to achieve these 
outcomes. The synthesis illustrates that implicit 
assumptions and decisions matter and need to 
be recognised upfront if the ambition is to 
achieve inclusive, sustainable food system 
transitions. Some of the key insights on the 
relevance of explicitly acknowledging the 
possible synergies and trade-offs between 
different (and often competing) food system 
goals are presented below. 

The implications of implicit choices: how food 
systems sustainability is impacted by narratives, 
entry points and transition pathways

https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro
http://www.nwo.nl/food-synthesis


Implications of implicit narratives
The synthesis built on and tested the assumption that 
the food system narrative that is embraced by policy 
makers, researchers and practitioners, determines 
their analysis of current food systems, as well as the 
policy responses and approaches they will propose 
towards more sustainable food systems. The four 
main narratives identified are food systems for (1) 
feeding the world, (2) improved nutrition and health, 
(3) improved resource use, and (4) improved equity. 
Identifying the underlying narrative of policies and 
programmes is helpful, the research projects showed, 
to reveal which food system outcome is prioritised 
and what stakeholder engagement strategies are 
used as part of the resulting transition pathways. 

A bias towards engaging only a subset of stakeholders 
(e.g. only producers, or only consumers) runs the risk 
of decreasing the effectiveness of interventions that 
aim for system-wide change. Increasing the diversity 
of actors involved in a project – in design, 
implementation and monitoring and learning –helps 
to ensure that different perspectives are taken on 
board. It will also help to identify unintended negative 
impacts of project interventions, and to ensure that 
these are avoided or accompanied by measures that 
distribute the costs and benefits more fairly over 
different stakeholder groups. 

Transitioning towards sustainable food 
systems
Within each narrative, there are different views of 
what route should be taken to achieve a more 
desirable food system. The synthesis distinguishes 
between those that promote optimization of current 
food systems through incremental innovations, those 
that suggest reforming the food system, and those 
that aim for a more radical transformation to the food 
system’s status quo. The chosen transition pathways 
are shaped by the scale, scope and depth of change 
that is deemed necessary to achieve the desired food 
system outcomes. 

The study showed that there are multiple pathways 
that can support the transition towards sustainable 
food systems, even when the food system challenges 
as well as the desired outcomes are similar. A pattern 
emerged that projects with a more transformative 
vision of food system transitions, worked together 
more often with niche actors (e.g. informal female 
small-scale fish processors), or with representatives of 
the ‘locked in’ majority of stakeholders, whilst projects 
seeking to optimise or reform systems, mostly 
collaborated with dominant regime actors within the 
current system (e.g. leading agri-food company or the 
Ministry of Agriculture). The synthesis study further-
more highlighted how stakeholder mapping allowed 



research partners to develop more aligned strategies 
towards potential blockers and champions of the 
desired changes. This eventually led projects to adopt 
more informed and strategic approaches towards 
stakeholder engagement.

Key lessons 
The synthesis of the project insights clearly showed 
the diversity of ways to improve the sustainability of 
food systems (from optimize to reform and transform). 
Although many projects are critical about the 
industrial/dominant paradigms about how to achieve 
sustainable food system transitions, they recognise 
that a diversity of food systems is necessary to reach 
the multiple and sometimes contradictory food 
system goals that are relevant and beneficial to 
different stakeholder groups. 

The synthesis puts forward the following suggestions 
for policymakers and practitioners who aspire to 
contribute to sustainable food system transitions:
 • Challenge your own assumptions and discover your 

blind spots by exposing your policies to other 
narratives. Trying out another perspective to
problems and possible solutions may help to
minimise trade-offs and maximise synergies.

 • Stakeholder mapping pays off. Build in sufficient
time for an initial power scan of the context
together with local stakeholders and to discuss, 
again together with stakeholders, the project’s
ambitions and limitations.

The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.

 • Build in moments throughout the project, not only
at the beginning, to revisit assumptions and to
assess changing dynamics. New barriers to change, 
but also new opportunities, are likely to arise during
the course of the project.

 • Ensure to make narratives explicit and seek for a
balanced diversity in the overall project portfolio
and policies. The diversity of narratives and
transition pathways presented in this synthesis
have shown that these decisions determine how
our policies and programmes play out in practice. 
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This is an executive summary of the full article ‘Climate Smart Agriculture for 
Food and Nutrition Security: Pathways for impact at scale’ . The article was 
published as part of the synthesis study of the Food & Business Research 
programme led by Ellen Lammers and Daniëlle de Winter.

NWO-WOTRO Science for Global Development, a division of the Dutch Research 
Council (NWO), programmes, funds and monitors innovative research on global 
issues, with a focus on sustainable development and poverty reduction. NWO-
WOTRO’s research projects are realised by interdisciplinary teams of  
researchers from the North and South and in close collaboration with non-
academic stakeholders. These partnerships yield solutions for development 
challenges and strengthen the bridge between research, policy and practice.

www.nwo.nl/wotro

Dissecting CSA pathways
The synthesis started with the development of a 
Theory of Change (ToC) that visualises the possible 
relationships and routes from CSA to FNS. This 
framework integrated the ToCs of the Netherlands 
Directorate-General for International Cooperation 
(DGIS) and the CGIAR programme on Climate 
Change, Agriculture and Food Security (CCAFS), 
complemented with value chain business 
components. Onto this ToC, we mapped the 
pathways that the projects had envisaged from 
activities (proposals) to outputs (articles, papers and 
policy briefs) and anticipated outcomes and impact. 

The synthesis revealed that the projects 
predominantly pursued an agro-technological 
pathway, focusing on technical innovations that 

support CSA and the training needed to enable their 
adoption; or an institutional pathway, focusing on 
raising awareness on the need for CSA, empower-
ment trainings, managing multi-stakeholder plat-
forms for dialogues and other interventions for a 
better institutional environment to support CSA (e.g. 
enhancing inclusivity of financial institutions). 
Certain projects aimed to combine interventions 
along the agro-technological and institutional 
pathways. The business development pathway of 
food systems interventions that focus on business 
development, smart entrepreneurship, value chain 
development, or marketing for CSA, was much less 
targeted by the reviewed projects. See the 
visualisation of these pathways in Figure 1. Some key 
insights for each of the pathways are listed below. 

Climate Smart Agriculture pathways for 
improved Food and Nutrition Security 

Achieving Zero Hunger by 2030, the target of SDG 2, is a daunting  

challenge. Food and nutrition security (FNS) should be attained within  

the safe operating space of the planet with agricultural and food  

systems adapting to a changing climate, a growing and urbanising  

population, and changing diets. Climate Smart Agriculture is increasingly  

promoted by research and policy as a solution to the far-reaching implications  

of climate change on agriculture and FNS. Based on the insights and outcomes of  

fourteen interdisciplinary projects funded under NWO-WOTRO’s Food & Business Research 

programme, the full paper reviews the challenges and potential of three pathways towards improved 

FNS, which all start from Climate Smart Agricultural Practices. The focus of the paper is on Sub 

Saharan Africa, where thirteen of the fourteen reviewed projects were implemented.  

http://Climate Smart Agriculture for Food and Nutrition Security Pathways for impact at scale
http://Climate Smart Agriculture for Food and Nutrition Security Pathways for impact at scale
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research
https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro


The agro-technological pathway
 • Local varieties of climate-smart seeds and community

seed banks can be vehicles for scaling CSA, but require
clear protocols on use and benefit sharing as well as
connections to national seedbanks. 

 • A consideration of multiple risks for smallholders is needed
to encourage adoption of CSA. Given that the poor farmers
have highly complex financial lives, it is insufficient to only
minimize investment risks directly associated with, for 
example, new seeds, crops or practices. 

 • Fertiliser recommendations – to increase nutrient use
efficiency and consequently yield – need to be tailor-made
as generic recommendations are not appropriate given
Africa’s diverse agro-ecology. 

The institutional pathway
 • Insufficient access to finance and markets for inputs

(especially improved seeds) and/or outputs presents an 
obstacle to adoption of CSA. Markets for climate-resilient 
crops that are newly introduced in the area need to be 
guaranteed for farmers to be willing to invest. 

 • The cultural value of specific food items needs to be taken
into account as this may provide a barrier for farmers to
change to other crops or breeds that are better adapted to
changing climatic conditions.

 • It is not always necessary to raise awareness among target
populations to achieve knowledge uptake. Often farmers
are well aware of the benefits of CSA practices such as
improved seeds, irrigation, intercropping, erosion control
and conservation agriculture. Capacity development
among extension services as well as awareness raising of
the local government may be more important for CSA 
adoption. 

 • Well-functioning community-based organisations are
important for scaling as they act as a driver for innovation
adoption. Individualistic approaches may not be
appropriate as they may conflict with the traditional social
obligations and thus have repercussions for farmers’ 
resilience. Reflection on who are the potential ‘winners’ 
and ‘losers’ within and beyond organisational structures
that are introduced to promote CSA is essential. 

The business development pathway
 • A thorough market or value chain analysis is imperative for 

proven CSA innovations and business opportunities to be
taken beyond the validation stage. However, if the oppor-
tunities for profitability are not clear to market chain
partners, as is often the case in a scaling context, private
sector actors may feel little incentive to conduct a
thorough value chain analysis.

Lessons and reflections
The key drivers and barriers that influenced project opportu-
nities for scaling CSA technologies and approaches all relate 
to organisational structures and stakeholder relationships. In 
particular, the projects revealed the important role of well- 
functional local organisations and cooperatives, the difficul-
ties of getting private sector on board, and the often positive 
but also limited influence of local governments. 

Technical knowledge and availability of CSA technologies are 
not sufficient to achieve large-scale adoption of CSA 
practices. However, given the dominant attention that was 
given to the agro-technological and institutional pathways, 
the synthesis cannot draw conclusions on how business and 
financial incentives can be most effectively leveraged to 
catalyse this adoption. Nor can it be concluded from this 
study under which conditions there is a business case for 
CSA. The implementation of a comprehensive approach that 
encompasses all three pathways, which the highest 



probability of delivering actual changes on-the-
ground in terms of improved FNS, calls for long-term 
efforts, which were not within the financial and 
temporal scope of the F&BR projects.

CSA approaches can cause trade-offs or synergies 
between different SDGs. For instance, optimising 
fertiliser application to increase yield and enhance 
nutrient use efficiency is considered climate smart, 
but consequent increased fertiliser use raises overall 
emissions – as happened in the EUs – when no 
efforts are made to innovate the fertiliser products 
themselves. Trade-offs were noted between SDG 1 
(poverty reduction) and SDG 13 (climate action) and 
SDG 15 (life on land). Potential synergies were noted 
too, for instance, increased women’s empowerment 
and control over production assets (SDG 5) may 
enhance nutrition security (SDGs 2 and 3 on good 
health). 

Taking a food system perspective allows the 
discovery of trade-offs and synergies and points at 
the possibility of such interactions in future research 
and interventions. A food systems approach 
positions Climate Smart Agriculture as one of the 

solutions to the implications of climate change on 
agriculture and food and nutrition security.

Weblinks
Full article [Climate Smart Agriculture for Food and 
Nutrition Security. Pathways for impact at scale]

Food & Business Research programme

Synthesis study of the F&BR programme

F&BR Global Challenges Programme

F&BR Applied Research Fund

Food & Business Knowledge Platform / Netherlands 
Food Partnership

Authors
Dr Lia van Wesenbeeck, Dr Ellen Lammers, 
Daniëlle de Winter, Dr Prem Bindraban

Date 
November 2020

The Food & Business Research (F&BR) programme aims at addressing persistent food security challenges in low 
and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

 • The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.
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This is an executive summary of the full article ‘Smallholders and Food and Nutrition Security: Evidence from 
the Food & Business Research programme’. The article was published as part of the synthesis study of the 
Food & Business Research programme led by Ellen Lammers and Daniëlle de Winter.

FAO defines smallholders as “those who work 
between less than 1 ha up to 10 ha, mainly using 
family labour, and using part of the production for 
household consumption”. The synthesis shows, 
however, that smallholders differ in socioeconomic 
status, which influences their ability and decisions to 
adopt research innovations. Below we summarise 
the study’s insights about smallholders’ contribu-
tions to four key dimensions of food and nutrition 
security (FNS): availability, access, utilisation and 
stability. A separate article in this series will focus on 
the outcomes achieved. 

Food security is a situation wherein all people, at 
all times, have physical, social and economic 
access to sufficient, safe and nutritious food 

that meets their dietary needs and food 
preferences for an active and healthy life.

Food availability
This refers to the presence of enough food through 
agricultural production, imports and/or food aid. 
Projects explored options to increase farm produc-
tivity through more resilient crop varieties, better 
disease and pest management, and improving soil 
health. A project in northern Uganda, for instance, 
used participatory methods to select high-yielding 
and drought-tolerant cassava varieties. To stop the 
fast spread of diseases it simultaneously taught 
farmers how to identify common cassava diseases 
and establish multiplication sites for producing 
disease-free planting material. Research in Burundi 
and Uganda led to the development of fertilisers 
adapted to local soil qualities to replace the generic 
fertilisers that farmers used. Where farmers in both 
projects adopted the innovations, yields increased 
considerably.

The synthesis confirmed that success factors for 
research uptake, include: 

Smallholder agriculture
Research-based opportunities for 
improved food and nutrition security 

Smallholder farmer households produce 50 to 80% of the world’s food and play a key role in 

achieving SDG 2 on Zero Hunger. Yet, they are among the poorest and most food insecure people in 

the global South. This synthesis study asks, In what ways can smallholder agriculture contribute to 

improved food and nutrition security for poor farmers in their rural contexts? It is based on insights 

from 19 interdisciplinary research projects funded by NWO-WOTRO carried out in nine countries in 

sub Saharan Africa and Vietnam between 2014 and 2019. All projects brought together farmers, 

researchers, practitioners and business stakeholders. 

NWO-WOTRO Science for Global Development, a division of the Dutch 

Research Council (NWO), programmes, funds and monitors innovative 

research on global issues, with a focus on sustainable development and 

poverty reduction. NWO-WOTRO’s research projects are realised by 

interdisciplinary teams of researchers from the North and South and in 

close collaboration with non-academic stakeholders. These partnerships 

yield solutions for development challenges and strengthen the bridge 

between research, policy and practice.

www.nwo.nl/wotro

https://www.nwo.nl/en/cases/smallholders-key-actors-food-security
https://www.nwo.nl/en/research-and-results/cases/smallholders-as-key-actors-for-food-security.html
https://www.nwo.nl/en/researchprogrammes/food-business-research/synthesis-study-papers-food-business-research
https://www.nwo.nl/en/about-nwo/organisation/nwo-domains/wotro
http://www.nwo.nl/wotro


 • involving smallholders in research design and knowledge
co-creation

 • building on farmers’ local and indigenous knowledge
 • prospects for business opportunities for smallholders

Access to food
This refers to having enough resources to buy or grow food 
(economic access) and having physical access to food 
markets. Projects focused on increased market production 
and including smallholders’ in value chains. Research on 
improved crop varieties and agricultural practices, on 
reducing post-harvest losses (e.g. by light-diffuse storage of 
potatoes, or milk cooling), and on new value addition 
opportunities (e.g. mango drying and cassava chipping) 
achieved positive results in both respects. However, 
increased access to food based on higher productivity and 
market integration cannot be taken for granted.
The synthesis showed that:
 • organising farmers as part of learning and production and

marketing efforts contributed to research adoption
 • the extra income gained by market and value chain

integration is not necessarily spent on more or better food

Utilisation
This food security dimension is defined as the safety and 
quality of food, which determines households’ nutritional 
status. Findings from projects that researched nutritious 
indigenous and neglected foods (e.g. spider plant in Benin, 
fermented dairy in Zambia and leafy vegetables in Kenya) are 
discussed in another synthesis article. A project with tree-
crop farmers growing cocoa and oil palm (Ghana) and 
macadamia nuts and avocado (South Africa) found that 
market-oriented production compromised their dietary 

diversity as farmers changed to less time-consuming and 
status foods that were less nutritional than their traditional 
diets. 
The synthesis thus showed that: 
 • agricultural intensification and increasing market

orientation can adversely affect FNS
 • indigenous foods carry great potential for improving diets

among rural and urban consumers

Stability
The 2020 corona pandemic makes painfully clear how vital it 
is that FNS is guaranteed over time. People should not lose 
access to adequate food due to sudden shocks and stresses. 
Projects related this stability dimension of FNS to 
smallholders’ land rights (specifically those of women), or 
farm- and land-management strategies such as agroforestry, 
to improve long-term tenure, environmental and food 
security.
The synthesis confirmed that:
 • projects that considered different dimensions of

smallholder resilience contributed more strongly to
sustainable improvements in food access and availability

 • investments in agriculture-based food security require
tenure security to be sustainable

Key lessons 
Smallholders are highly diverse, innovative and resilient. 
However, many of them suffer from food insecurity due to 
structural challenges and vulner-ability to external shocks 
like market disruptions or climatic change. Besides the 
findings on the four FNS dimensions, the synthesis showed 
that: 

https://www.nwo.nl/en/research-and-results/cases/african-indigenous-foods.html


1 Interventions aiming to improve smallholders’ 
productivity, market performance and FNS should 
acknowledge smallholder heterogeneity regarding 
gender, age, land size, assets and off-farm income.

2 Introducing improved varieties, farming practices 
and technologies that increase yield, prevent crop 
diseases and/or enhance soil fertility provide 
substantial opportunities for greater food avail-
ability. Improving smallholders’ integration into 
markets and value chains, however, proved a 
harder nut to crack.

3 Active farmer engagement in project design, 
knowledge (co-)creation and project implemen-
tation supports the development of practical and 
relevant solutions and enhances research uptake 
by smallholders. In several cases, active engage-
ment triggered farmers to share their insights with 
neighbouring communities, thus reinforcing a 
project’s potential impact.

4 Addressing structural constraints to smallholders’ 
capacities for strategic action can help improve 
market access and FNS. Priorities are secure land 
rights, supportive policies (trade laws, climate 
change policies) and institutional support (e.g. 
extension services and access to credit). 

5 Where farmers succeeded to access markets and 
improve their productivity, the extra income did 
not automatically result in improved FNS in the 
short term. However, spending the extra income 
on children’s education or setting up a business 
may positively affect FNS in the mid and long 
term. Further study of the relationship between 
income and FNS is highly recommended. 

A way forward
Many national and international policies target 
smallholders to alleviate rural poverty and improve 
food security. Differences among smallholders have 
significant implications for how donors, governments 
and development agencies should approach them. 
Moreover, FNS is multi-dimensional and therefore 
requires an integrated approach. Combining 

high-yielding crop varieties with cost-efficient 
farmer-led irrigation, while working on improved 
tenure security and inclusive value chains, might be 
one such integrated approach. We recommend that 
any such approach is rigorously monitored on 
process and results to enable adaptive programming 
and learning. 

The synthesis study showed that promising answers 
can be found in locally developed and tested 
solutions. Yet it also makes clear that partnerships 
and reliable political support are needed to achieve 
impact beyond the local level. 

The Covid-19 crisis, which emerged after the 
reviewed projects were finalised, generates many 
new and extremely urgent questions about FNS 
worldwide. We call on decision-makers to use the 
current crisis as an opportunity to design agricul-
tural development and food security policies that 
guarantee long-term support to smallholders. Given 
their poverty, they may be disproportionately 
affected by this crisis, while their importance as local 
food producers is multiplied. 

Weblinks
 • Full article ‘Smallholders and Food and Nutrition

Security: Evidence from the Food & Business
Research programme’

 • Food & Business Research programme
 • Food & Business Global Challenges Programme

project overview
 • Food & Business Applied Research Fund project
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 • Food & Business Knowledge Platform

Authors
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The Food & Business Research (F&BR) programme aims at addressing persistent food security
challenges in low and middle income countries. A total of 75 projects have been funded under two instruments: 
 • The Global Challenges Programme (GCP), which promotes research-based advanced understanding of

emerging key issues in global and regional food security and their impact on local food security and the role of
private sector development.

 • The Applied Research Fund (ARF), which promotes research-supported innovations that contribute to food
security and private sector development in the partner countries of Dutch development cooperation.

The research themes relate to the Food & Business Knowledge Agenda of the Netherlands Ministry of Foreign 
Affairs. All projects are run by a consortium of academic, private sector and NGO partners to promote research 
uptake by relevant local, national and international stakeholders.

F&BR is funded by the Netherlands Ministry of Foreign Affairs and NWO-WOTRO Science for Global 
Development and is managed by NWO-WOTRO.
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