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INTRODUCTION

T

o meet global demand, agriculture in 2050 will need to
produce almost 50% more food, feed and biofuel than it
did in 2012. This estimate of the U.N. Food and Agriculture
Organization (FAO) takes into account recent projections indicating that the world’s population will reach 9.73 billion in 2050.
In Sub-Saharan Africa and South Asia, agricultural output will need
to more than double by 2050 to meet increased demand. In the
rest of the world the projected increase would be about one-third
above current levels.
By 2050, half of Africa’s population will live in urban areas.
Increasing incomes and changing lifestyles will result in growing
demands for animal and protein-rich food, such as milk products
and meat as well as for fruits and vegetables. Also, there is an urgent
need for more healthy diets: extensive research has shown that
the right nutrition during pregnancy and in the first years of
a child’s life provides the essential building blocks for brain
development, healthy growth and a strong immune system. It
also has a lasting effect on a country’s health and prosperity.

The present agro-productivity in low and middle income countries
is relatively low and food losses are high. Large segments of
the farmer families are having small acreage and face resource
constraints. There is also a need to add value to the food producttion. Value chains have to become more efficient, thereby
realizing inclusiveness as much as possible. To feed the future
world population, groundbreaking innovations are needed.
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FOCUS AREAS
In light of the above, this SBIR call invites companies to develop
demand-driven, locally embedded innovations that foster food
security in Sub-Saharan Africa. More specifically, this call has four
interconnected focus areas: (1) semi-commercial smallholders (2)
Sub-Saharan Africa (SSA) (3) food crops and (4) the whole value chain.
1/ FOCUS ON SEMI-COMMERCIAL SMALLHOLDERS
Semi-commercial smallholders produce the major share of marketable surplus food in SSA, can seize the opportunities of the increasing
demand in food, and have the capacity to invest in new technologies
and innovations for more resource efficient increased production.
2/ FOCUS ON SUB-SAHARAN AFRICA
Sub-Saharan Africa is the region at greatest food security risk. By 2050,
its population will increase 2.5-fold, and demand for example of
cereals will approximately triple, whereas current levels of cereal
consumption already depend on substantial imports.

The FAO Committee on World
Food Security states:
‘Food and nutrition security
exists when all people at all
times have physical, social
and economic access to food,
which is safe and consumed
in sufficient quantity and
quality to meet their dietary
needs and food preferences,
and is supported by an environment of adequate sanitation, health services and
care, allowing for a healthy
and active life’ (CFS, 2012).

Nearly complete closure of the gap between current farm yields
and yield potential is needed to maintain the current level of selfsufficiency by 2050 for all countries in Sub-Saharan Africa. This
requires a large, abrupt acceleration in yield increase not only in the
case of cereals, but also in crops like beans, fruits and vegetables.
If this acceleration is not achieved, massive cropland expansion
with attendant biodiversity loss and greenhouse gas emissions or
vast import dependency are to be expected. Therefore, innovations
in relevant areas are urgently needed to bridge the yield gap.
3/ FOCUS ON FOOD CROPS
The need to improve overall performance is here the most critical.
A diverse range of crops enhances food security for several
reasons — it can increase yield stability, result in more diversified
human diets and lead to more and reliable household income
that allows among others purchase of additional food.
4/ FOCUS ON THE WHOLE CHAIN
The SBIR is open to companies and knowledge institutes offering
innovative solutions for any part of the chain, but with substantial
and relevant innovation potentially impacting the performance of
the whole chain. Commercial small- and medium scale farmers in
the targeted countries in SSA are the target groups of the innovations.
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Food crop refers to the
world’s major food supply
derived from plants, and it
assumes cultivation through
agriculture. Some examples
of food crops are grains,
legumes, tubers, seeds and
nuts, vegetables, fruits, herbs
and spices, beverage plants
such as tea and coffee, etc.

KEY CHALLENGES
Value chains in developing countries are facing a variety of issues.
The current SBIR program challenges companies and knowledge
institutes to identify innovative solutions in three areas:
Insufficient productivity at primary production level
Insufficient productivity of agro-processing
Poor value chain coordination and performance
The list in the tables on the next pages are by no means
exhaustive; it is rather to inspire companies and knowledge
institutes to identify potential areas for innovations.
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INSUFFICIENT PRODUCTIVITY AT PRIMARY PRODUCTION LEVEL
•

Availability and affordability of quality seed, such as genetic makeup, germination rate and free from seed-borne diseases.

•

Accurate local weather forecast to determine right time of sowing.

•

Quality seedbed through affordable mechanization to ensure good growth of
the root system, water retention, fertility.

•

Correct sowing method and mechanization of sowing to improve practices
of farmers as the combination of well-germinating seeds and row sowing can
significantly increase yield.

•

Right combination of tillage practices and row spacing to optimize spatial
distribution and plant growth, by maximizing sunlight, soil water use efficiency,
nutrients and grain yield in a sustainable way.

•

Soil treatments to provide the right amount of nutrients and moisture for
plant growth (fertilizer, Rhizobium inoculants for legumes to ensure biological
nitrogen fixation, etc.) to prevent and control diseases, pests in cost effective
manner.

•

Integrated Pest Management: pest control to replace / complement pesticide
use which targets the smallholder. In many low and middle income countries
the extent of pesticide use is worryingly high causing health and environmental problems. This is specially the case with vegetables. There is huge
unrealized potential for ICT applications in agronomic, pest and disease scouting
and management, and marketing information dissemination.

MAKE IRRIGATION
MORE EFFICIENT

•

Innovative irrigation practices—where water is available from streams (small)
dams or shallow wells—can enhance water efficiencies. This helps to gain
economic advantages, while also reducing environmental burdens. Farmers
will need means and incentives to know crop’s water use, actual irrigation
applications, and crop’s yield response to different water management
practices and thus current on-farm water-efficiency levels.

EXPAND CLIMATESMART AND
NUTRITION SENSITIVE CROPPING
SYSTEMS

•

Climate-smart
Climate-Smart Agriculture addresses on the one hand the development
of food production methods and crops that are well adapted to changing
weather conditions through sustainable intensification. On the other
hands, it focuses on the reduction of the environmental and climate impact
of agricultural activity. Tools and methods are needed to ensure climatesmart risk management: weather forecast, seasonal forecasts, early warning
systems, etc.

•

Nutrition sensitive
An increasing role of grain legumes can provide protein, vitamins and minerals
for the diet, while fixing atmospheric nitrogen to provide that protein and
contribute to soil fertility. Fruits and vegetables that are high in fiber, vitamins
and minerals are necessary to further enrich the diet.

ENSURE GOOD
START

ENSURE GOOD
GROWTH
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•

Climate-smart and nutrition sensitive
Attention needs to be paid to diversification and intensification of cropping
systems to match dietary needs, build soil fertility and avoid build-up of soil
borne pests and diseases.

STIMULATE
PRECISION
FARMING

•

Suitable, evidence-based advice on all aspects of the crop cycle for farmers
are needed: choice of variety, fertilization, crop protection, and anticipation of
weather conditions. Although several ICT-based tools have been developed,
they are less relevant in guiding and advising resource constraint smallholders
in successfully managing the crop cycle.

STEP UP
SMALL SCALE
MECHANIZATION

•

Viable business enterprises, agri-processors, transport services and similar
activities along the food production chain as a result of increased agricultural
mechanization in rural areas are crucial for generating employment and
income opportunities and, thereby, enhancing the demand for farm produce.

•

The advent of cheap motorcycles in many countries of Sub-Saharan Africa
means that local repair shops are present in many rural areas. This overcomes
past problems of repair of machines. Significant opportunities exist for new
engineering solutions adapted for different crops. Specialized rural service
providers can serve multiple clients allowing for rapid repayment of investment
in machines.

ENHANCE VALUE
•
ADDITION LOCALLY
THROUGH
PROCESSING AT
SME AND MICROENTERPRISE
•
LEVELS

Next to innovations that focus on the harvest, innovations around around
food processing such as heating, removing water, removing heat, increasing
acidity, using chemicals to prevent enzyme and microbial activity and
excluding air, light, moisture, micro-organisms and pests can contribute
to preserving food at village level.

SCALE UP USE
•
OF RENEWABLE
ENERGY FOR THE
AGRICULTURAL
SECTORS BOTH
AT PRIMARY
PRODUCTION AND
PROCESSING

As population expands, farms and agribusiness will need to produce, process
and transport an increasing amount of food. The FAO estimates that at least
60% more food will need to be produced on the same amount of agricultural
land. Identifying means, in which clean energy technology can be used to
intensify agricultural production, will be crucial in meeting this demand.
Energy is critical to almost every aspect of the agricultural value chain.

Value creation (enhancing quality, safety, taste as well as nutritional value
of the final product) for smallholders and SMEs in commodity supply chains
provides also opportunities to differentiate in competitive markets and tap
into new high-potential markets. Possibilities of value enhancement include
drying of crops and bio-fortification. For smallholders these kinds of business
shifts require marketing capacity that can be leveraged from traders or agroprocessors.
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INSUFFICIENT PRODUCTIVITY OF AGRO-PROCESSING
ENSURE ACCESS
TO PROCESSING
TECHNOLOGY
INCLUDING
TECHNOLOGY
THAT IS USING
BY-PRODUCTS AS
INPUT

•

For food and beverages, Latin American countries accounted for nearly 43%
of value addition in 2003, and countries of South and Southeast Asia for 39%.
In contrast, African countries contributed less than 10% of value addition.

•

Agro-industry in Africa cannot be understood without improving the first
steps of the value chain, such as storage, transportation, and basic gradingpackaging that secure the quality, the preservation, and the first value
addition of the produce.

•

Lack of inputs, appropriate technology and infrastructure, in conjunction with
high post-harvest losses drives the lack of competitiveness of many local
raw produce in Africa, and therefore the competitiveness of local agro-processors too.

INCREASE ACCESS
TO APPROPRIATE
PACKAGING
TECHNOLOGIES

•

The lack of processing and packaging infrastructure in low and middle income
countries lead to missed opportunities. For example, lower grade or damaged
fruits, vegetables and by-products of the processing industry are less likely to
find their ways to processor of e.g. juices, animal feed, etc.

•

New, exciting technical developments are on the horizon in packaging for
agro-food products for many small and medium-sized agro processing firms
in Africa. However, limited access to, and the cost of, appropriate packaging
materials seriously compromise their competitiveness, and present serious
potential hygiene problems precluding products from all but the lowestincome markets, where effective demand for quality is low.
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POOR VALUE CHAIN COORDINATION AND PERFORMANCE
•

In many Sub-Saharan African countries, domestic markets have still poor
food safety and quality control. Control of food borne hazards is mainly done
to allow low and middle income countries to access international markets.
Systems, such as tracking in tracing, residue analysis, etc. are often costly
and not targeted at the large and diverse group of chain actors. New ways
of guaranteeing food safety across the chain are called for.

DEVELOP MARKET- •
LED INCLUSIVE
VALUE CHAINS

There is a need for innovative arrangements in meeting the upcoming
demands (food safety, convenience, nutritional value, special diet, etc.) in
combination with inclusion of smallholders. This also includes solutions that
enable farmers to get access to real time market information and finance.

IMPROVE FOOD
SAFETY AND
QUALITY IN THE
VALUE CHAIN

MINIMIZE FOOD
LOSS AND WASTE

•

Data on postharvest losses of fruits and vegetables vary from 10–50%,
depending on the type of fruit or vegetable, and the region or country.
In developing and emerging economies the causes of fruit and vegetable
losses in the postharvest chain are diverse and often interconnected.

•

For this call two challenges have priority:
—— Staple crops: how to decrease loss due to mycotoxins
—— Perishables: how to decrease loss due to technical, logistical and organizational aspects in the value chain (cold chain, transport, climate control,
storage, post-harvest handling, packaging, market information, processing
capacity, standards in quality and food safety, etc.)

REDUCE
TRANSACTION
COST AND RISK

•

Marketing crops and acquiring loans for buying inputs is largely done through
middlemen, who work for or make arrangements with private wholesalers.
Quite often, there is a sequence of brokers and middlemen in the process.
Although these traditional marketing arrangements do have some positive
aspects, they incur considerable transaction costs. A number of options have
been developed and are being implemented, such as warehouse receipts and
integrated chains where middlemen are cut out. The impact of these arrangements has been limited and there is a big need for further innovations.

OFFER REAL
BUSINESS
OPPORTUNITIES
FOR YOUTH IN
AGRICULTURE

•

Agriculture will remain one of the most important sectors and in many cases
the most important sector for employment opportunities for youth. At the
same time, the present setting, productivity and remuneration of smallholder-based production and marketing systems are not appealing to young
people. Therefore, there is an urgent need for concepts, approaches and
business models that are in line with their ambitions and capabilities.

For further information on the shortlist of challenges as identified
by the embassies in the different focus countries, please see Annex I.
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CO-CREATION OF SOLUTIONS
With this SBIR call, companies and knowledge institutes are
challenged and facilitated to develop a number of new relevant
solutions to the above mentioned challenges. These solutions
have to be embedded in particular local contexts. One of the
potential approaches companies and knowledge institutes
might be following is frugal innovation.
Frugal innovations are new design and marketing strategies
that put high-quality products and services that have been
simplified and adapted to local circumstances within reach of
the ‘Bottom of the pyramid (BoP)’ and the new middle-class in
emerging economies.
The concept encompasses the following elements:

Responds to
limitations

Local users,
customers

Co-creation

FRUGAL
INNOVATIONS

Low cost
but not
low tech

Local
entrepreneurs

Remodeling

Making better
things, not
just cheaper
things
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FRUGAL INNOVATION RESPONDS TO LIMITATIONS in resources,
whether financial, material (agricultural input) or institutional,
and using a range of methods, turns these constraints into an
advantage.
LOW COST DOES NOT MEAN LOW-TECH: through minimizing the
use of resources in development, production and delivery in
the food feed chain, or by leveraging them in new ways, frugal
innovation results in dramatically lower-cost products and
services, benefitting e.g. smallholders.
IT ENTAILS MAKING BETTER THINGS, NOT JUST CHEAPER THINGS:
successful frugal innovations are not only low cost, but
outperform the alternative, and can be made available at
large scale to smallholders or consumers at the BoP. Often,
but not always, frugal innovations have an explicitly social
mission.
FRUGAL INNOVATION IS ABOUT REMODELING: it requires
agribusiness to reconsider and replace existing innovation
processes, strategies, finances, partnerships, research
methods, business objectives and organizational learning
routines and find newer cost-effective means of reaching
consumers of agricultural products.
FRUGAL INNOVATIONS ARE ABOUT CO-CREATING SHARED
VALUES with relevant stakeholders including low income
consumers.
Frugal innovation and co-creation emphasize innovation processes
that are more ‘incremental’ than ‘radical’, more driven from the
context itself than from outside. Such a bottom-up approach
requires a lot of knowledge about the local situation. As local
entrepreneurs / innovators, etc. usually have that knowledge,
they can contribute to the process of innovation and to its to
successful anchoring into the local context.
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However, one of the challenges is how to bring knowledge and
expertise on the ground into the innovation process. Smallholders
in Sub-Saharan Africa have been living in resource constrained
environments for many centuries. They have often found
inventive solutions to their challenges, using (and reusing) locallyavailable raw materials to solve problems in their daily lives. The
solutions they have found may not always have been optimal,
but in many cases helped them survive. Bringing this knowledge
and expertise into processes of co-creation is a tremendous task,
but also often a prerequisite for successful frugal innovations.
Companies and knowledge institutes applying for this SBIR call
need to ensure that local knowledge and expertise is part of their
proposed innovation process. They must develop an interactive
approach to innovation and engage both local users / customers
and local entrepreneurs actively in the process, beyond playing
an advisory role.

Responds to
limitations

Local users,
customers

Co-creation

FRUGAL
INNOVATIONS

Low cost
but not
low tech

Local
entrepreneurs

Remodeling

Making better
things, not
just cheaper
things
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INSPIRATIONAL EXAMPLES
SUNCULTURE’S AGROSOLAR IRRIGATION SYSTEM
By introducing its sustainable irrigation system, SunCulture came up
with a solution for several challenges African farmers face: unreliable
rainfall, low crop yields, high energy costs, lack of access to modern
farming technology and insufficient access to capital. The Nairobibased company developed a kit that is designed to pull water from
any water source (lake, river, stream, well, borehole, water harvester, etc.)
using solar power. The solar panels provide the pump’s electricity
directly without the need for expensive batteries or inverters. Water is
pumped into a raised water storage tank during the day. Combining the
energy efficiency of solar power with the effectiveness of drip irrigation results in the best solution for farmers, at a cost they can afford.
The irrigation system allows them to substantially increase their
yields of high quality vegatables and fresh fruits.

SOILCARES: GIVING FARMERS ACCESS TO INFORMATION
ABOUT THEIR SOILS
Smallholder farmers barely have access to soil fertility information
and nutrient management advice. Conventionally, a farmer has to send
soil samples to a laboratory. This is time consuming, expensive and
often not at all available. SoilCares brings knowledge into the hands of
farmers: sensor based technology in combination with a smartphone
now enables farmers (or their service provider) to do on-the-spot
soil testing, at low-costs and within minutes. SoilCares is based in
Wageningen, the Netherlands, with offices in Kenya and Ivory Coast.

Inspirational examples 13
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ANNEX II

Ongoing food security projects of embassies

COUNTRY

PROJECT TITLE

WEBSITE

DATE (FROM/TILL)

BENIN

BeniBiz

http://www.technoserve.org/pressroom/detail/technoserve-launchesnew-initiative-to-improve-nutritionthrough-entreprene.%20%20%20
A%20new%20website%20will%20
be%20created%20very%20soon.

2017/2022

BENIN

Approche Communale pour le
Marche Agricole

https://ifdc.org/acma-benin/

1st phase: 2013/2017
2nd phase: 2017/2021

BURUNDI

Integrated Seed Sector Development (ISSD)

http://www.issdseed.org/

2018/2021

BURUNDI

PAPAB – Supporting Agricultural
Productivity in Burundi

https://ifdc.org/papab/

2015/2019

ETHIOPIA

Bilateral Ethiopian Netherlands
Effort for Food, Income and Trade
Partnership (BENEFIT) – WUR

https://benefitethiopia.org

2016/2019

ETHIOPIA

Horticultural Livelihoods, Innovation and Food safety in Ethiopia
(HortiLIFE) – SNV

http://www.snv.org/project/horti-life

2016/2018

ETHIOPIA

Dairy Business Information Service https://www.wur.nl/en/project/DairyBusiness-Information-Service-and-Supand Support project (DairyBISS)
port-project-Ethiopia-DairyBISS.htm
– WUR

2015/2018

ETHIOPIA

Enhancing Dairy Sector Growth in
Ethiopia (EDGET) – SNV

http://www.snv.org/project/enhancingdairy-sector-growth-ethiopia-edget

2012/2018

ETHIOPIA

Productive Safety Net Programme
(PSNP) IV – Ministry of Agriculture
and Natural Resources

https://www.wfp.org/sites/default/
files/PSNP%20Factsheet.pdf

4th phase: 2015/2019

ETHIOPIA

Agricutural Growth Programme
(AGP) II – Ministry of Agriculture
and Natural Resources

http://ethioagp.org/

2nd phase: 2016/2019

ETHIOPIA

Agricultural Transformation
Agency (ATA)

http://www.ata.gov.et/

2nd phase: 2017/2020

ETHIOPIA

Resilience building program in
Ethiopia (RESET) II – EU

https://europa.eu/capacity4dev/resilience_ethiopia

2016/2019

ETHIOPIA

http://smis-ethiopia.org/
Small Scale and Micro Irrigation
Support (SMIS) project – AgriConsult

2014/2019

ETHIOPIA

http://ehpea.com/
Ethio-Dutch Programme for
Horticultural Development Project
(ED-HDP) II – Ethiopian Horticultural Producers and Exporters
Association

2018/2020

ETHIOPIA

Blue Moon agribusinees incubator –
BlueMoon

2017/2019

http://www.bluemoonethiopia.com/
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COUNTRY

PROJECT TITLE

WEBSITE

DATE (FROM/TILL)

GHANA

West Africa HortiFresh/GhanaVeg

https://agricinghana.com/projectsin-ghana/west-africa-hortifreshghanaveg/

2nd phase: 2018/2021

GHANA

Cocoa Rehabilitation and Intensification Programme for Ghana
(CORIP)

https://ifdc.org/corip-ghana/

2nd phase: 2018/2021

GHANA

Sustainable West Africa Palm oil
Programme (SWAPP)

https://www.solidaridadnetwork.org/
news/integrating-ghanaian-palm-oilsmallholders-into-global-markets

2nd phase: 2018/2021

KENYA

3R Kenya

http://www.3r-kenya.org

2016/2019

KENYA

SNV HortImpact

http://www.snv.org/project/kenyamarket-led-horticulture-programmehortimpact

2015/2019

KENYA

SNV Dairy project – phase II

www.cowsoko.com/KMDP

2016/2019

KENYA

Market led aquaculture project

www.farmafrica.org/fishfarming

2016/2019

KENYA

Agricultural Entrepreneurship
Incubator – Telephone Farmers

http://www.latiaresourcecenter.org/

2015/2019

MALI

Value Chains Onion and Fish
(SNC-Lavalin)

N/A

2014/2019

MALI

Programme d'Amenagement Delta www.care.org/country/mali
Interieure du Niger II

2013/2018

MALI

Programme d'Appui a la Securite
Alimentaire et la Resilience de la
population aux crises Climatiques
et socials dans la region de Mopti
(NEF)

N/A

2012/2018

MOZAMBIQUE

IDH – Climate Resilient agriculture
project

https://www.idhsustainabletrade.
com/

2017/2021

MOZAMBIQUE

iTC – Foundation initiative for
community land

http://www.itc.co.mz/

2006/2018

MOZAMBIQUE

Technoserve – Seed multiplication
to empower small commercial
farmers

http://www.technoserve.org/ourwork/where-we-work/country/mozambique

2014/2018

MOZAMBIQUE

Gesterra – Land management and
administration

N/A

2012/2018

MOZAMBIQUE

ZVDA – Inclusive and sustainable
agriculture development

N/A

2012/2021

RWANDA

SNV HorInvest

http://www.snv.org/project/hortinvest

2017/2021

RWANDA

World Bank Feeder Roads

http://projects.worldbank.org/
P126498/rwanda-feeder-roads-development-project?lang=en

2017/2023

RWANDA

Unicef Early Childhood Development

https://www.unicef.org/rwanda/overview_19161.html

2017/2020
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COUNTRY

PROJECT TITLE

WEBSITE

DATE (FROM/TILL)

SOUTH
SUDAN

South Sudan Agribusiness
Programme [Mott McDonald]

http://ssadp.com/

2013/June 2018

SOUTH
SUDAN

Seed Sector Development
Programme [AGRA]

N/A

2013/2019

SOUTH
SUDAN

Emergency Livelihood Response
Programme (ELRP)

http://www.fao.org/emergencies/resources/documents/resources-detail/
en/c/359197/

2018

SOUTH
SUDAN

SPARK’s Youth and Women
Entrepreneurship Programme

N/A

Jan 2018/June 2019

UGANDA

Resilient Efficient Agribusiness
Chains (REACH)

https://ifdc.org/reach-uganda/

2016/2020

UGANDA

The Inclusive Dairy Enterprise
(TIDE)

http://www.snv.org/project/inclusivedairy-enterprise-tide

2015/2019

UGANDA

http://www.iita.org/iita-project/pasic/ 01-10-2013/30-06-2018
Policy Action for Sustainable
Intensification of Cropping Systems
(PASIC)

UGANDA

Skilling Youth for Agribusiness

https://www.avsi.org/en/
news/2016/07/07/sky-working-inuganda-to-create-employment-opportunities-for-6000-yout/1322/

2016/2020

UGANDA

Integrated Seed Sector Development Plus (ISSD-Plus)

http://issduganda.org/

2016/2020

UGANDA

Agro busines skilling for youth and
refugees (ABSYR)

https://www.icco-cooperation.org/en

2017/2020

UGANDA

Land Security GLTN

http://www.gltn.net/

2017/2019

UGANDA

Solar for Farms (solarNow)

https://www.solarnow.eu/

2014/2018

UGANDA

Finance for Agriculture
(DFCU/RABO Dev)

http://www.dfcugroup.com/

2013/2018
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