
www.iita.org

Pheneas Ntawuruhunga

Strategies, choices, and program 
priorities for the Eastern Africa Root 

Crops Research Network (EARRNET)
 





i

Strategies, choices, and program
priorities for the Eastern Africa Root Crops 

Research Network (EARRNET)

EARRNET Coordination Office
IITA-Uganda



ii iii

© International Institute of Tropical Agriculture (IITA), 2010

IITA Ibadan, Nigeria
Telephone: (234-2) 7517472
Fax: (234-2) 2412221
E-mail: iita@cgiar.org 
Web: www.iita.org 

To Headquarters from outside Nigeria:
IITA, Carolyn House
26 Dingwall Road, Croydon, CR9 3EE, UK

Within Nigeria:
PMB 5320, Oyo Road
Ibadan, Oyo State

ISBN 978-978-49796-6-5

Correct citation: Strategies, choices, and program priorities for the Eastern Africa Root Crops Research Network 
(EARRNET). Pheneas Ntawuruhunga. 2010. Eastern Africa Root Crops Research Network (EARRNET). 57 pp. 

 
Printed in Nigeria by IITA



ii iii

Contents
 Acronyms and abbreviations ............................................................................................................................ vi

 Preface .............................................................................................................................................................vii

 Executive summary .........................................................................................................................................viii

 Acknowledgment ..............................................................................................................................................xii

1.  Introduction .......................................................................................................................................................1

2. Review of research domain ............................................................................................................................... 2

 Global overview ................................................................................................................................................. 2

 Cassava production and utilization in sub-Saharan Africa ................................................................................ 3

 Cassava production in East and Central Africa ................................................................................................. 6

 Major production systems and constraints   ...................................................................................................... 7

 Cassava in the agricultural economy in East and Central Africa ....................................................................... 8

 Cassava Development Goals for Eastern Africa ............................................................................................. 13

3. Evaluation of past research results ................................................................................................................. 23

 Socio-economic studies, technology transfer, and monitoring and impact assessment ................................. 23

 Development of improved post-harvest technologies to expand cassava utilization and markets ................. 25

 Germplasm enhancement, development, and distribution .............................................................................. 28

 Ecologically sustainable plant protection ........................................................................................................ 30

 Crop and natural resource management studies ............................................................................................ 32

 Rapid multiplication and distribution of improved planting material ................................................................ 33

 Evaluation of research results in EARRNET countries by NARS  .................................................................. 34

4. Constraints and opportunities analysis ............................................................................................................ 35

 Production level constraints ............................................................................................................................ 35

 Limited capacity (human, funds, infrastructure, equipment, etc.) .................................................................... 45

 Poor R4D delivery systems ............................................................................................................................. 47

5. Defining themes and subthemes for potential research projects .................................................................... 48

6. Priority setting among sub-themes/projects .................................................................................................... 51

7. Recommendations for implementation ............................................................................................................ 53

 Policy recommendations ................................................................................................................................. 53

 Environmental concerns  ................................................................................................................................. 54

 Institutional support  ........................................................................................................................................ 54

8. Conclusions  ....................................................................................................................................................55

 References ......................................................................................................................................................56

Tables
Table 1. Yield components for cassava in sub-Saharan Africa (SSA), 1991 ......................................................... 3

Table 2. Annual growth rate (%) of production, area, and yield for cassava. ........................................................ 6

Table 3. Cassava cropping system. ....................................................................................................................... 7

Table 4. Main cassava varieties grown by country. ............................................................................................... 7

Table 5. Main sources of cassava planting material. ............................................................................................. 7

Table 6. Main constraints to cassava production by country. ................................................................................ 8

Table 7. Share of crops and livestock values in East Africa and potential focus countries. .................................. 9



iv v

Table 8. Main cassava traded products ............................................................................................................... 11

Table 9. Prices of various cassava products (in US$ equivalents) as observed during survey. .......................... 11

Table 10. Main processed products. .................................................................................................................... 13

Table 11. Nutrition: population below minimum level of dietary energy consumption  

 and/or prevalence of adult “undernourishment”. ..................................................................................14

Table 12. Protein and energy contents of cassava products prepared traditionally. ............................................ 14

Table 13. Proximate composition of cassava leaves per 100 g edible portion, fresh weight.  ............................. 14

Table 14. Shift in mean root yield in Uganda from 1993 to 2002. ........................................................................ 16

Table 15. Potential industrial use of cassava in Uganda. .................................................................................... 24

Table 16. Average crude protein content of chikwangue that has been mixed with varying  

 amount of protein-rich crops. ................................................................................................................25

Table 17. Gari output of some improved cassava clones in Uganda. ................................................................. 26

Table 18. Starch characteristics of seven cassava starches and four corn starches (ABCD). ............................ 27

Table 19. Number of clones being evaluated at different stages in EARRNET member countries (1999). ......... 28

Table 20. Number of advanced cassava clones distributed under open quarantine facility since 1997. ............. 28

Table 21. Farmers perception of variety attributes for three local (Teraka, Bao, Aladu) and  

 improved cultivars in Uganda ...............................................................................................................29

Table 22. Summary of the yield data of clones evaluated in two locations in Rwanda. ...................................... 30

Table 23. Country-specific biotic constraints. ...................................................................................................... 30

Table 24. Uses of cassava in Coast, Eastern and Western provinces of Kenya. ................................................ 31

Table 25. Storage form and duration of storage of cassava chips. ..................................................................... 31

Table 26. Seriousness of damage by larger grain borer ...................................................................................... 31

Table 27. Dissemination pathways for pest control in cassava—farmers’ opinions.  .......................................... 31

Table 28. Total area of major crops by province in Madagascar (ha). ................................................................. 32

Table 29. Total production of major crops by province in Madagascar (t). .......................................................... 32

Table 30. Utilization of different types of food crops in Madagascar. ................................................................... 32

Table 31. Cassava varieties released by INERA (DRC). ..................................................................................... 33

Table 32. Estimates of planting material from primary sites (bags) distributed in 17 districts in Kenya  

 during the long rains.  ...........................................................................................................................33

Table 33. Summary situation on cassava research for development in EARRNET member countries. ............. 35

Table 34. Additive model based on the mean score by stakeholders in the EARRNET priority setting workshop. ........... 48

Table 35. Activities from the different sub-themes. .............................................................................................. 50

Table 36. Research portfolio for each of the 28 different cells (chain × intervention point). ................................ 51

Table 37. Summary of weighted scores for 28 chains by component cells for EARRNET priority setting  

 exercise for 26 stakeholders ............................................................................................................... 52

Figures
Figure 1. EARRNET member countries. ...................................................................................................................................1

Figure 2.  Sequence of steps for regional priority setting. .........................................................................................................2

Figure 3. Utilization of cassava (t) between 1961 and 1995......................................................................................................3

Figure 4. Comparison of cassava production (MT) trends in five EARRNET countries 1991– 2004. .......................................4

Figure 5. Comparison of cassava production (t) between EARRNET countries and Africa (1991–2004). ................................4 

Figure 6. Cassava production to utilization: desirable situation...............................................................................................24



iv v

Plates
Plate 1. A farmer from Mityana, Uganda, complains about cassava mosaic  ........................................................ 8

Plate 2. Adding value to cassava; cassava in biscuits in Madagascar. ............................................................... 10

Plate 3. Manual peeling of cassava ..................................................................................................................... 12

Plate 4. Poor drying on bare tarmac road along Tirinyi road, Mbale, Uganda ..................................................... 12

Plate 5. Fresh cassava needs to be processed after harvest otherwise it deteriorates very fast. ....................... 13

Plate 6. A farmer and the family in Wakiso district, Uganda gainfully employed in cassava production. ............ 15

Plate 7. Improved varieties being multiplied in Uganda (a) and in Burundi (b). .................................................. 16

Plate 8. Palletized feed: Incorporating cassava in such feed requires private sector partnership ...................... 20

Plate 9. Broiler chicken being fed on cassava formulated feed at Ugachick, Uganda ........................................ 20

Plate 10. Cassava chips of uniform particle size produced by manually operated chipper. ................................ 26

Plate 11.  Improved cassava drying technology for quality assurance at Ugachick ............................................ 26

Annexes
Annex 1. Results framework for EARRNET ........................................................................................................57



vi vii

Acronyms and abbreviations
ASARECA Association for Strengthening Agricultural Research in East and Central Africa

CMD cassava mosaic disease

CNp Cyanogenic potential

COMESA Common Market for Eastern and Southern Africa

COSCA Collaborative Study of Cassava in Africa 

DRC Democratic Republic of  Congo

EARRNET Eastern Africa Root Crop Research Network

ECA East and Central Africa

ECAPAPA Eastern and Central Africa Programme for Agricultural Policy Analysis

ESARRN Eastern and Southern Africa Root Crops Research Network

FAO Food and Agriculture Organization of the United Nations

HCN Hydrogen Cyanide

HIV/AIDS Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome

HQF high quality flour

IARCs International agricultural research centers

IFPRI International Food Policy Research Institute

IITA International Institute of Tropical Agriculture

ILRI International Livestock Research Institute

INSTAT Ministère de l’agriculture et de l’élevage (Madagascar)

IAR4D Integrated agricultural research for development

IRD Information system for research and development

ISNAR International Service for National Agricultural Research

LGB larger grain borer (Prostephanus truncatus)

NARES national agricultural research and extension systems

NARS national agricultural research systems

NGOs non-governmental organizations

NPPs networks, programs, and projects

PRONAM Programme National du Manioc

R4D Research for development

RAIN Regional Agricultural Information Network

REDSO Regional Economic Development and Services Office

SME Small and Medium Enterprises

SSA sub-Saharan Africa

USAID  United States Agency for International Development



vi vii

Preface
The Eastern Africa Root Crop Research Network (EARRNET) was a network in the Association for 
Strengthening Agricultural Research in East and Central Africa (ASARECA) and was implemented by the 
International Institute of Tropical of Agriculture (IITA). The network was established in October 1993 after the 
Eastern and Southern Root Crop Research Network (ESARRN) was divided.

The goal of EARRNET was “Increased economic growth and improved livelihoods in the East and Central 
Africa (ECA) region while enhancing the quality of the environmental data”.

The network’s objective was to enhance productivity, value addition, and the competitiveness of cassava in 
the region. In other words, the strategic objective was to expand the potential utilization of cassava through 
the development and transfer of market-oriented technologies to stakeholders in the public and private sectors 
with strengthened capacity to identify and exploit local, regional, and international market opportunities for 
ECA. Member countries focused on the most important constraints and apportioned responsibilities in an effort 
to remove the stigma on cassava as a “poor man’s food” and make it into a commercial crop by promoting 
the value of cassava as food, livestock feed, and an industrial raw material. The development of a fruitful 
partnership was the key element in achieving the network’s objectives.

The EARRNET mission was to transform cassava into a broad-based commercial commodity for sustained 
food security, poverty alleviation, and income generation through integrated regional production, utilization, 
marketing, and trade.

This present document is a compilation of the results of the priority setting process that helped to define 
research portfolios in line with the goal, mission, and objectives of the network. It aimed at developing a logical 
collaborative cassava agricultural research agenda for the ECA region. EARRNET played a key role in the 
achievement of ASARECA’s strategic objective of improving productivity, value addition, and the competitiveness 
of the agricultural system in the ECA. Although the approach changed from production-oriented research to 
market-oriented research, EARRNET’s main activities continued to be research, training, information exchange, and 
institutional capacity building while implementing its regional agenda portfolio through the backstopping of IITA.  
The Steering Committee that governed the network promoted the participation of different institutions; 
individuals, and the private sector in formulating the network’s research and development activities, and 
established and strengthened linkages in subproject implementation, monitoring, and impact assessment.

As a regional network, EARRNET took care of the interests and needs of the stakeholders in all member 
countries of ASARECA, i.e., Burundi, Democratic Republic of Congo, Kenya, Madagascar, Rwanda, Uganda, 
Ethiopia, and the Sudan.

Pheneas Ntawuruhunga
EARRNET Coordinator, 2004–2007
IITA–Uganda
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Executive summary
EARRNET is one of the ASERACA networks whose mandate is research for development on cassava. The 
first and second phases of the network’s activities were mostly characterized by biological research. During 
the second phase, there was an emphasis to shifting to post-harvest and market issues. For that reason, 
EARRENT redefined its strategic vision and mission as “Transforming cassava into a broad-based commercial 
commodity for sustained food security, poverty alleviation, and income generation through integrated regional 
production, utilization, marketing, and trade”. In order to respond to this vision, the priority setting exercise was 
conducted with stakeholders across the cassava sub-sector including representatives from traders, feed millers, 
farmers, NGOs, policy makers, Universities, and NARS, with special technical inputs provided by ASARECA 
and IITA. The ASARECA NARES’ socio-economists actively participated in the various workshops and helped 
in providing the Priority Setting Committee with national data. The exercise that took place at ILRI, Nairobi, 
23–28 June 2003 followed the following steps:

Step 1: Establishing the Network Committee for Priority Setting
Step 2: Review of the Research Domain
Step 3: Constraints and Opportunity Analysis
Step 4: Evaluation of Existing Results
Step 5: Defining Research Themes
Step 6: Priority Setting of Research Themes
Step 7: Recommendations for Implementation

Research domain: Major production systems, constraints, and the roles of cassava in the agricultural economy 
within in the ASARECA region were analyzed. Four important chains for cassava development in the region 
were identified as food, flour, feed, and starch. However, opportunities varied among different countries with 
food and flour being the most lucrative in most countries.  

Constraints and opportunities analysis: A number of constraints were identified in the sub-sector analysis 
conducted across all member countries and confirmed with the involvement of several stakeholders. These 
were economic, technical, biological, and institutional. All the constraints identified were ordered and structured 
in causal–effect relationships for a better understanding of whether some constraints were the cause of, or 
were caused by, other constraints identified. The major constraints identified along the different intervention 
levels are indicated below.

Production level constraints: Low productivity of available planting materials; poor soils; poor agronomic 
practices; inefficient multiplication and delivery system of planting materials.

Processing constraints: Poor processing technologies; lack of appropriate processing technologies for certain 
products targeting niche markets such animal feeds; poor capital base among potential investors and existing 
processors limiting economies of scale; lack of grades and standards; poor quality raw material for processing; 
limited range of processed products.

Market constraints: Lack of market information; poor linkages between markets and producers; high costs of 
bulking and transportation; spoilage especially for fresh leaves, roots, and dried chips; competition from grains 
in the food and animal feeds industry; lack of government or institutional support for market development; lack 
of formal standards and quality control; market opportunities in the industrial sector not fully developed.

Utilization level constraints: Hydrogen cyanide levels; narrow range of processed products; negative attitude 
towards cassava by some sections of population (a poor man’s crop).

Policy constraints: Lack of grades and standards; lack of policy support, e.g., there is no mention of cassava 
in food or agriculture policy documents; limited national resources allocation for development of the sub-sector; 
lack of credit facilities for commercialization activities; low level of government priority for the crop.
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In order to limit and put in perspective EARRNET’s strategic contribution to ASARECA’s consolidated 
conceptual framework, a set of criteria was applied for pre-screening and ranking of the constraints. These 
included a) regional importance, b) contribution to agricultural productivity, c) contribution to social welfare, d) 
contribution to environmental quality, e) within EARRNET’s mandate and management, interest in terms of 
capacity and comparative advantage, f) contribution to capacity building, g) exhibition of creativity, innovation, 
and novelty and h) contribution to economic wealth. From these, the following were classified as the most 
important constraints affecting the cassava sub-sector.

Low productivity of cassava-based system1. 
Narrow range of cassava-based products2. 
Inadequate information systems 3. 
Limited capacity (human, funds, infrastructure, equipment, etc.)4. 
Inadequate institutional linkages or services5. 
Inappropriate storage methods6. 
Inappropriate processing methods or services7. 
Absence of supportive policy environment8. 
Limited cassava trade (local, regional, international)9. 
Poor R4D delivery systems10. 
Shortage of planting material11. 

The  number of constraints put through the analysis was reduced to ten, based on EARRNET’s Steering 
Committee’s decision that multiplication of planting material was an expensive but important undertaking for 
which bilateral funds should be sought for its implementation.

Research results summary: The status on research results as regards as comprehensive knowledge on how 
to maximize the cassava system in each EARRNET country was assessed as low. Understanding the full chain 
is important but the funds to do such work would depend on the human expertise available in each discipline in 
the member countries.

Defining research sub-themes: Ten research sub-themes were identified from constraints and opportunities 
analyses, however, due to the extent to which they were aggregated; a two-step process was adopted to 
decipher the aggregation into a matrix of four chains × seven intervention point and ranked. Flour, feed 
processing, and food production were the critical areas for focus. A total of 32 activities were compiled from all 
the sub-theme/projects into a general set of activities and attempts were made to apportion them according to 
their contribution to each of the 28 cells. 

Prioritization of sub-themes: Based on the 28 operational cells, the weighted scoring method as proposed for 
ASARECA and its NPP were used to prioritize the sub-themes/projects. Seven cells were rated as having high 
priority, 11 of medium and 10 of low priority. Careful analysis of the ranking however, confirmed EARRNET’s 
initial prioritization in addressing production, processing, utilization, and marketing within the food, flour, and 
feed chains. From this, EARRNET developed its consolidated projects listed below. 

Title 1 Improving Cassava Productivity for Greater Competitiveness
Title 2 Value Addition to Cassava through Improved Processing and Product Diversification
Title 3 Enhancing Private Enterprise Support for Increased Commercialization of Cassava
Title 4 Development of a Cassava Information System
Title 5 Enhancing Human Capacities for an Efficient Cassava Sub-Sector
Title 6 Public–Private Sector Partnerships for Sustained Cassava Systems
Title 7 Policy Interventions for a Market-Driven Cassava Sub-Sector
Title 8 Strengthening Delivery and Adoption of Cassava Technologies
Title 9 Promotion of Cassava Technologies for Better Nutrition and Health
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Recommendations: The 26 stakeholders attending the priority setting workshop proposed the following 
recommendation towards the implementation of the priority activities:

Improving the legal framework:  To encourage the increased use of cassava in the industrial sector, there will 
be deliberate efforts to support contractual arrangements between producers (organized) and processors. This 
will require mechanisms entering into and enforcing contractual   agreements. To achieve this, there will be 
need for policy support on the enforcement of regulations to build trust and equity in the marketplace, especially 
along the commodity chain.  

Development of grades and standards for various cassava products and mechanisms: Grades and standards 
can be developed at the national level and then extended to the regional level for regionally traded products. To 
achieve this, some form of institutional framework that brings together all the actors along the value chain will 
have to be established.  This institutional body can then be charged with the development and implementation 
of the grades and standards.  Initially the standards could be just those acceptable to the industry and 
consumers, but later assume national recognition by the Bureau of Standards. Enforcement of grades and 
standards will increase the phase of cassava commercialization in the region.

Investigation of finance options: Improve rural finance options, including loans to farmers’ associations and 
venture capital arrangements with specialist organizations, traders and processors.  Credit facilities can greatly 
assist traders and processors to expand their economies of scale and hence increase demand for cassava 
products. Financing could also be explored for supporting farmers to purchase bulk inputs, such as planting 
materials and chips processing and drying technologies.

Government policy supports to improved transport: Ensure that Government policy supports access to 
improved transport via road and rail and that access to information is also improved in the rural areas, via radio, 
telephone, and internet. Other measures would include the reduction of number of roadblocks and other forms 
of control that increase the cost of marketing.

Improved physical market infrastructure: In the major urban centers, reduce transaction costs at the market 
level. This will also reduce losses incurred due to poor storage and trading conditions.

Support to the development of private sector support groups: Work closely with private sector associations 
so that these sectors can work in a more cohesive fashion and be in a position to lobby with Government and 
donors.

Support import substitution: Cassava utilization in the industrial sector could greatly increase through import 
substitution policies. Since all the countries in the region are net importers of wheat there should be a policy 
lobby to require baking and confectionary industries to incorporate a percentage of cassava flour in their baking 
flour. Similarly, the use of cassava flour in animal feeds and in the brewing industry should be encouraged.
Deliberate efforts should be made to promote the diversification of cassava products through the promotion of 
improved processing technologies. Cassava should also be given prominence in food and agricultural policies 
in the region.

Other specific policy measures include the following:

Promoting cassava for food security•	
Making a deliberate attempt to promote improved processing technologies for cassava•	
Revising punitive taxes that discourage the cassava trade•	

Promoting market efficiency through the provision of information•	
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Environmental concerns 

Reduction of soil erosion, research on motivation and practices •	
Reduction of pollution, especially in the production/processing for starch•	
Prevention of destruction of ecosystems, forests, shifting cultivation•	

Institutional support 

Promot•	 e essential public/private sector partnerships, e.g., for herbicide resistance, response to plant 
nutrition practices, research infrastructure, training of scientists, farmers, organizations, cassava networks
Develop and support institutional links along the commodity chain to promote market efficiency•	
Coordinate all cassava activities among various institutions in the country through the establishment of a •	
cassava working group

In conclusion, EARRNET has identified nine project areas whose aim is to commercialize the cassava sub-
sector to ensure food security, rural incomes, and socio-economic growth.  The focus will be development of 
growth along three prioritized chains (Food, Flour, and Feed). Within each of the chain priority areas for R4D 
that have been identified, the necessary activities to achieve growth have also been determined.

The main focus will be to strengthen the private sector and farmers’ groups and create linkages between 
processors and farmers in order to ensure efficient market linkages. EARRNET along with other development 
partners will also lobby for necessary policy changes/reforms to spur private sector growth and participation in 
the development of the sector.

To achieve this, EARRNET will work in partnership with the private sector, NGOs, farmers’ groups, donors, 
NARS, and regional and international research centers.
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1. Introduction
The recognition of the key role played by the 
agricultural sector in bringing about positive 
social and economic change has stimulated 
some African countries to put more emphasis 
on their development efforts in agriculture. 
FAO’s projections indicate that Africa has 
the physical potential to expand production 
substantially and achieve regional sufficiency 
in all major agricultural commodities. Cassava, 
among root crops, has become an important 
staple food in the East and Central Africa 
(ECA) region (Fig. 1) after banana or maize, 
with high potential for livestock feed and 
industrial use. Small-scale farmers using 
traditional farming systems on marginal soils, 
however, produce most of the cassava. Since 
inception, the Eastern Africa Root Crops 
Research Network (EARRNET) has sought to 
contribute to food security and socio-economic 
development and growth by promoting the 
production, utilization, and commercialization 
sectors through the development of suitable 
and acceptable technologies for use by 
different stakeholders. 

EARRNET’s technology development and transfer activities fall into four categories: research, training, 
information exchange, and institutional capacity building in six countries (Burundi, Democratic Republic 
of Congo (DRC), Kenya, Madagascar, Rwanda, and Uganda). Recent additions include Sudan, Ethiopia, 
Eritrea, and Tanzania. Six collaborative research activities, which reflected the goals and objectives of 
member countries, have been planned, discussed, and approved by EARRNET’s Steering Committee. These 
included ecologically sustainable plant protection; the development of post-harvest technologies; germplasm 
development and distribution; crop management studies; sub-sector analyses, technology transfer and impact 
assessment; and the rapid multiplication and distribution of quality planting material of improved varieties. 
Individual member countries on behalf of the network conducted these collaborative research projects with 
results expected to have regional impact. Non-degree training for researchers, technicians, and extension 
personnel was emphasized with provision made for the exchange of information, visits and monitoring tours, and 
workshops. IITA backstopped EARRNET with technical consultancies, training and provision of improved genetic 
materials and natural enemies for the control of cassava pests.

ASARECA started the process of harmonizing the roles and activities of its networks, programs and projects 
towards its strategic objective of “Increased economic growth and improved social welfare in ECA while 
maintaining the quality of the environment” as expressed in the consolidated conceptual framework that 
was finalized in January 2003. 

Figure 1. EARRNET member countries.
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This report therefore presents the process of priority setting (PS) exercise initiated in March 2003, further 
strengthened through a Technical Workshop held in May 2003, and finalized by EARRNET during a workshop 
on the subject held at ILRI, Nairobi between 23 and 28 June 2003 utilizing the 7-step process as suggested by 
ISNAR (Fig.2).  

The priority setting procedures required a Program Committee for priority setting that had the overall 
responsibility. It was agreed that the Program Committee for priority setting be made up of the Network 
Coordinator, a socio-economist who oversaw the methodology, and a professional with a technical background 
in priority setting. The Committee was responsible for organizing meetings and consultations, preparing the 
necessary background information, and for completing the priority setting process.

In the process, research sub-themes of the highest priority were identified. A sub-theme was defined as a 
generic research strategy applied to a specific constraint, e.g., breeding for virus resistance, integrated pest 
management for whitefly control, policy design to improve market access, etc. Regional priorities were best 
expressed as an agenda that indicates the most important sub-themes to overcome the key agricultural 
development constraints identified in the region. In this way research priorities express the demands for new 
knowledge that the region is facing in order to pursue sustainable and equitable agricultural development.

2. Review of research domain

Global overview
Cassava provides the livelihood of up to 500 million households, countless processors, and traders around the 
world.  It is the staple of many people in the tropical and subtropical belt and the raw material for numerous 
industrial applications, including food, feed, and starch.  Cassava production is closely allied with, but not the 
cause of poor farm households, a relationship perceived to exist because poor households are marginalized 
and often live in marginalized areas—the same areas where cassava performs well. The development of 
market opportunities for cassava can therefore increase food security, especially for resource-constrained 
households, and contribute substantially to poverty alleviation (Plucknett et al.. 1998).

Cassava can grow and produce dependable yields in places where cereals and other crops fail. It tolerates 
drought, grows on soils with low nutrient capacity, but responds to higher rainfall conditions (irrigation) and 
fertilizers. Cassava has a highly flexible management requirement with the potential of high energy production 
per unit area of land. World average yield is about 10 t/ha. Stoorvogel and Fresco (1991) indicate that yields/ha 
of surveyed African countries ranged between 0.4 t/ha and 67 t/ha, with a mean of 12 t/ha (Table 1). Generally, 
national average yields are often well below these levels. 
Cassava has long been considered a smallholder subsistence crop; it can, however, be grown in large 

Figure 2.  Sequence of steps for regional priority setting.

Review of 
research 
domain

Constraint 
analysis

Evaluating of 
existing results

Defining research 
themes

Priority 
setting Recommendations
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plantations under favorable conditions to produce raw materials for industrial processing. Cassava starch has 
some unique characteristics that favor its use in specialized market niches. In general, cassava has an ability 
to enter diverse markets. In Africa, it is largely grown for human consumption. Thailand has transformed it into 
the world’s leading export business. Between January and September 2000, Thailand exported 3 million t of 
cassava chips and pellets and over 700,000 t of cassava starch with an estimated earning of U$350million 
(Bokanga 2001).

Cassava production and utilization in sub-Saharan Africa
Cassava (Manihot esculenta Crantz) was introduced from South America into West and Central Africa by the 
Portuguese more than 400 years ago. It is now grown throughout SSA and is considered second in importance 
to maize as a human staple, accounting for more than 200 calories /person/day. Estimates show that about 160 
million people or 40% of the population of SSA  consume cassava as a staple food (Nweke et al. 1988). 
Use of cassava as food doubled between 1961 and 1995 in Africa but increased by 70% in Asia and 50% in 
Latin America (Fig. 3). The other growth area has been its use as an animal feed with the greatest increases 
in Europe, Latin America, and Asia. Africa’s annual production of cassava is projected to grow at 2.9%, which 
will raise production to 114 million t by 2005. The bulk of the increase is expected to come from DRC, Ghana, 
Madagascar, Mozambique, Nigeria, Tanzania, and Uganda. Demand for direct consumption is expected to 
reach 85 million t in 2005 with a growth rate of 2.8%. Cassava use for animal feeds in Africa is expected to 
grow at an annual rate of 1.3% cent to 2005 largely due to the expansion of processing facilities to meet any 
potential growth in domestic and export markets.  Other uses of cassava (e.g., starch) in Africa are expected to 
rise at even higher rates: 5% in Bénin, Ghana, Kenya, Zambia, and Zimbabwe.

Table 1. Yield components for cassava in sub-Saharan Africa (SSA), 1991
Yield component Mean Minimum Maximum Standard 

deviation
Number
of fields

Fresh root (t/ha) 12.00 0.40 67.00 8.40 501
Plant density (stands/ha) 1,770 500.00 4,125 5,28 500
No. of roots/plant 6.00 0.00 36.00 4.33 500
Avg. root wt. (kg/root) 0.40 0.05 5.18 0.32 500
Harvest index 0.50 0.03 0.89 0.13 497

Source: Stoorvogel and Fresco (1991).

Figure 3. Utilization of cassava (t) between 1961 and 1995.
Source: IFPRI database.
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Cassava is produced mostly by smallholders on marginal or sub-marginal lands of the humid and sub-humid 
tropics. Such smallholder agricultural systems as well as other aspects of its production and use often create 
problems, including: the unreliability of supply, uneven quality of products, low producer prices, and an often 
costly marketing structure. The smallholder production system also implies that producers cannot bear much 
of the risk associated with the development of new products and markets. Thus, the challenge is to create a 
strategy that affects production, processing, and marketing in such a way that they provide an array of high 
quality products at reasonable prices for the consumer, while still returning a good profit for the producers 
without requiring them to assume the largest part of the development risk.
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Figure 4. Comparison of cassava production (MT) trends in five EARRNET countries 1991– 2004.

0
10,000,000
20,000,000
30,000,000
40,000,000
50,000,000
60,000,000
70,000,000
80,000,000
90,000,000

100,000,000
110,000,000
120,000,000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

Year

Pr
od

uc
tio

n 
(M

T)

 Africa
EARRNET 

Figure 5. Comparison of cassava production (t) between EARRNET countries and Africa (1991–2004).
Source: FAOSTAT (2004).
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Cassava is vegetatively propagated using stem cuttings taken at the harvest of the previous crop.  Stem 
cuttings are bulky, do not store well, and are costly to cut and handle. Multiplication rates are low, thereby 
retarding availability and adoption of new improved varieties.  There is therefore a need to cut the costs of 
planting material. 

Labor costs for harvest are high for the highly perishable storage roots which have to be processed into a 
storable form shortly after harvest. The toxic cyanogenic glucoside compounds present in some varieties have 
created a prejudice against the extended use of cassava for food. Detoxification of these compounds is usually 
done through processing. Varieties with low cyanogenic glucoside levels can be eaten raw or boiled. Processed 
cassava products must compete in markets with grain products, consequently, lowering the costs of production 
is essential to its survival as an industrial crop.  

There tends to be less research and fewer development programs devoted to developing and improving 
cassava-based products than there are for the competing grain-based products. Although cassava and maize 
are of similar importance in Africa, the number of NARS with breeding programs for cassava is roughly one-
fifth of the numbers of those with maize breeding programs (De Vries, 2001). Areas in Africa where adoption of 
improved varieties has been highest (generally thought to be Nigeria and Ghana) are those where processing 
technology is also most developed and widespread. Improvement programs must therefore pay close attention 
to opportunities for the commercialization and processing of the crop.

The Global Cassava Development Strategy identified the following key constraints for development of cassava in Africa:
Untapped market opportunities•	

Inadequate market infrastructure•	

Lack of post-harvest handling technologies•	

Shortening fallow periods and declining soil fertility•	

Insufficient and poor quality planting material•	

Need for more adapted germplasm•	

Plant pests and diseases•	

The cyanide scare•	

Absence of reliable data•	
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Table 2. Annual growth rate (%) of production, area, and yield for cassava.

Country Item 1961–1970 1971–1980 1981–1990 1991–2000 1961–2000
(%)

Production 0.62 1.35 3.46 2.97 1.65
Burundi Area 0.56 1.12 4.04 2.94 1.72
 Yield 0.06 0.23 –0.59 0.03 –0.07

Production 1.80 2.36 3.75 –2.11 2.31
DRC Area 1.09 2.13 1.74 –2.20 1.69
 Yield 0.71 0.23 2.02 0.10 0.62

Production 2.18 2.51 5.69 2.45 1.83
Kenya Area 1.70 2.87 3.26 0.51 1.32
 Yield 0.48 –0.36 2.43 1.94 0.51

Production 3.14 4.14 3.01 0.72 2.93
Madagascar Area 1.63 4.69 1.29 0.60 2.63
 Yield 1.51 -0.55 1.72 0.12 0.30

Production 10.08 5.33 –6.31 –2.59 0.72
Rwanda Area 1.98 4.93 9.39 -0.53 4.63
 Yield 8.10 0.40 -15.70 –2.06 –3.90

Production –5.35 –1.76 –24.43 3.16 –9.02
Sudan Area –4.77 3.32 –19.03 5.21 –7.24
 Yield –0.58 –5.08 –5.41 –2.05 –1.78

Production 2.73 5.70 1.19 –2.92 2.66
Tanzania Area 2.46 –6.93 2.45 0.17 0.11
 Yield 0.27 12.63 –1.26 –3.10 2.55

Production 5.18 –3.56 1.38 –0.07 2.80
Uganda Area 2.56 –3.33 2.04 –0.52 0.37
 Yield 2.62 –0.23 –0.67 0.45 2.42

Source: IFPRI (based on FAOSTAT (2003).

Cassava production in East and Central Africa
Between 1991 and 2001, EARRNET member countries produced an average of 24.2 million t of fresh storage 
roots from 3.1 million ha with average yields of 8 t/ha. The leading producing countries include DRC, with a 
production estimated at 16 million t, followed by Uganda (3.4 million t) and Madagascar (2.4 million t).  

Whilst cassava production in the rest of Africa, especially in Nigeria and Ghana, increased in the same 
period (Bokanga 2001), there was a negative growth in production in DRC, Tanzania, Uganda, Burundi, and 
Rwanda (Table 2). This was due to a combination of factors including pest and disease infestation and civil 
strife which led to the displacement of farmers from the main cassava growing areas of DRC, Burundi, and 
Rwanda. The major production decline in Uganda between 1991 and 1994 was mainly due to the cassava 
mosaic disease (CMD) pandemic which is presently affecting production in the Great Lakes region. Figure 4 
gives the distribution of major cassava producing areas within the Eastern Africa region. Most of the production 
is concentrated in DRC, the southern part of Madagascar, coastal and western part of Kenya, southern and 
western parts of Tanzania, and the eastern part of Uganda. The overall production picture of EARRNET 
countries is therefore that of decline compared to the rest of Africa (Fig. 5). 

Average cassava farm size is 1.5 ha per farm family or household across the six EARRNET member countries 
using farming/production systems deficient in various ways. The same is true for the different links of the chain 
from production to processing, transport, packaging, marketing/commercialization /trade, storage, utilization at 
home, cottage and industrial levels. EARRNET seeks to affect  each step of operation or process within each 
link of the chain in a beneficial way.



6 7

Major production systems and constraints  
Cassava is largely a smallholder crop produced as the main staple food in DRC and parts of Madagascar and 
Kenya, and as a food reserve crop in many parts in the region. It is largely grown as an intercrop with maize, 
beans, banana, and groundnut, depending on the country. Levels of mono-cropping are higher in Rwanda and 
Madagascar (Table 3). Since cassava is grown primarily for household food consumption with the surplus going 
into the market (an average of 15%), production systems are highly inefficient (use of low yielding varieties, 
low usage of commercial inputs, poor management of the crop, etc.).  Harvesting is also done based on food 
requirements or immediate cash requirements on a piecemeal basis. The importance of varieties (Table 4) to 
the farming communities is based on taste, yield levels, color, disease and pest resistance, dry matter content, 
and early maturity. The main source of planting material is farmers’ retained cuttings (Table 5).

Table 3. Cassava cropping system.
Country Cassava grown with Mono-cropped cassava fields (%) N

Burundi Maize, beans, banana 33.0 210
Kenya Maize, beans 24.7 312

Rwanda Maize, banana 48.0 148

DRC Maize, groundnut 19.8 161
Madagascar Maize, beans, groundnut 56.2 491
Uganda Maize, beans

Source: Mbwika (2002).

Table 4. Main cassava varieties grown by country.

Country Variety No.1 Variety No.2 Variety No. 3 Variety No. 4 Variety No.5
Burundi Nakarasi Bitamisi Yongwe Imiduga Inagitembe
Rwanda Gitamisi Imiribwa Gashashari Nairo
Kenya Kibandameno Sudhe Obarodak B. Adhumani Mucericeri
Madagascar Mitay Kelimanatody Madarasy Pamba Rantsanakoho
DRC F100 Pululu RAV Madelene Kinkongolo

Source:   EARRNET Cassava sub-sector study (2002).

Table 5. Main sources of cassava planting material.
Country Own farm Other farmer Market N
Kenya 24 49.4 1.6 312

Burundi 60.6 6.4 0.4 210

Rwanda 30.4 15.5 (combination>9.5) 148

DRC 47 36 2.5 161

Madagascar 69.5 26.5 0.4 491

Source: EARRNET Cassava sub-sector study (2002).
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Table 6.  Main constraints to cassava production by country.
Constraints Country

Burundi Madagascar Rwanda Kenya DRC
Diseases 62.4% 18.1% 56.1% 47.1% 34.8%
Pests 16.2% 22.3% 22.3% 13.0% 4.6%
Theft 17.6% 41.1% 13.5% 0.3% 1.7%
Lack of planting materials 22.4% 37.7% 54.1% 12.8% 29.8%
Lack of land 12.9% 22.6% 21.6% -- 3.1%
Hail 11.9% -- -- 0.3% --
Price --- 29.5% -- 0.6% 4.3%
Weeds 0.3% -- 16.0% 32.7% 5.2%
Appr.e materials 0.4% -- 17.0% 16.8% 4.5%
Labor -- 0.5% 6.8% 13.8% 13.5%
Mechanization -- -- -- -- 9.7%
Source: Mbwika (2002. 

Diseases and pests pose the greatest problems to cassava production across the ECA sub-region (Table 6, 
Fig. 6). Where diseases and pests have been overcome and yield increases achieved, other constraints such 
as lack of access to markets for surplus production have emerged. 

Cassava has remained a neglected 
crop as far as policy is concerned 
and in terms of the allocation of 
resources for its development.  
There is no existing marketing 
support system for cassava to 
develop as a commercial crop. 
Links between producers and 
markets are weak, expensive, 
and not supported by market 
information systems. Cassava 
farmers lack access to extension 
services on production methods, 
processing, storage, and access 
to markets that all have a limiting 
effect on production. Lack of 
coherent institutional linkages from 
production to final utilization and 
with other support agencies such 
as NGOs, donors, the private sector 
and international research agencies 
have led to disjointed development 
of the sub-sector.

Cassava in the agricultural economy in East and Central Africa
Cassava plays an important role in the agricultural economies in ECA as a food crop, food reserve crop, and 
a source of income (Table 7). Recently, its contribution to agro-industrial development has become increasing 
manifested in Uganda, Kenya, Madagascar, and DRC. 
Cassava is now increasingly being used in the animal feeds, brewery, glue making, timber and paper industries, in 
baking biscuits (Plate 2) and bread and in the food industry as a thickener,  in Kenya, Uganda, Malawi, Tanzania, 
and Madagascar, among others. Local production is supplemented with imports mainly from East Asia.

Plate 1. A farmer from Mityana, Uganda, complains about cassava mosaic 
disease to scientists from Namulonge.
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Table 7. Share of crops and livestock values in East Africa and potential focus countries.
Country Crop Share Livestock Share Top-Ten 

Share
ValProd Ag. Focus 

Share
Percent Percent 1000 Int. $

DRC
Cassava 8.20 Beef and Veal 12.82
Plantains 4.97 Cow Milk, whole, fresh 8.55
Maize 4.88 Mutton and Lamb 2.62
Groundnuts in Shell 3.05 Goat Meat 2.51
Beans,dry 2.89 Chicken Meat 1.44
Sorghum 2.81 Sheep Milk 1.30
Rice,paddy 2.65 Pigmeat 1.13
Coffee,green 2.54 Hen Eggs 1.08
Bananas 2.41 Game Meat 0.95
Vegetables Fresh 
Nes

2.30 Wool,greasy 0.78

Top Ten Crops 36.69 Top Ten Livestock 33.17 69.87 26,238,857 54.65
Ethiopia

Roots and Tubers 
Nes

11.09 Beef and Veal 14.27

Cereals Nes 8.50 Cow Milk, whole, fresh 5.23
Maize 7.31 Mutton and Lamb 3.73
Pimento,allspice 4.75 Goat Meat 2.57
Coffee,green 4.58 Chicken Meat 1.91
Wheat 4.04 Game Meat 1.85
Sorghum 3.34 Hen Eggs 1.60
Chick-peas 2.65 Honey 1.04
Barley 2.32 Meat Nes 0.87
Broad Beans,dry 1.90 Wool, greasy 0.79
Top Ten Crops 50.49 Top Ten Livestock 33.86 84.36 4,726,202

Kenya
Tea 11.66 Beef and Veal 20.83
Maize 9.11 Cow Milk, whole, fresh 18.63
Vegetables Fresh 
Nes

2.99 Chicken Meat 2.22

Pulses Nes 2.76 Goat Meat 2.04
Sugar Cane 2.66 Mutton and Lamb 1.73
Coffee,green 2.29 Hen Eggs 1.59
Cassava 2.01 Honey 1.37
Potatoes 1.58 Meat of Camels 1.09
Sweet Potatoes 1.50 Goat Milk 0.91
Pineapples 1.39 Game Meat 0.49
Top Ten Crops 37.95 Top Ten Livestock 50.90 88.85 3,140,145

Tanzania
Cassava 13.58 Beef and Veal 16.38
Maize 9.41 Cow Milk,whole,fresh 5.49
Vegetables Fresh 
Nes

4.74 Hen Eggs 1.77

Beans,dry 4.33 Chicken Meat 1.53
Rice,paddy 3.64 Goat Meat 1.51
Bananas 3.61 Honey 1.39
Sorghum 2.37 Goat Milk 0.85
Plantains 2.21 Mutton and Lamb 0.79
Cashew Nuts 2.19 Game Meat 0.49
Cotton Lint 1.65 Wool,greasy 0.42
Top Ten Crops 47.72 Top Ten Livestock 30.62 78.34 3,176,437

Uganda
Plantains 27.10 Beef and Veal 6.78
Cassava 8.95 Cow Milk,whole,fresh 3.94
Beans,dry 6.58 Pigmeat 3.05
Coffee,green 5.82 Chicken Meat 1.45
Sweet Potatoes 5.32 Goat Meat 1.37
Maize 3.86 Hen Eggs 0.59
Bananas 3.79 Meat Nes 0.46
Millet 2.84 Mutton and Lamb 0.33
Groundnuts in Shell 2.06 Beeswax 0.13
Vegetables Fresh Nes 1.90 Honey 0.02
Top Ten Crops 68.23 Top Ten Livestock 18.10 86.34 3,297,533
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Cassava is the staple food for most nationals of the EARRNET countries. It is the principal food crop in DRC 
and the second most important food crop in Uganda and Madagascar. In Burundi and Rwanda, it occupies the 
third position after banana and sweet potato. In Kenya, it is the second important food crop after rice among 
some communities in the coast and western regions of the country.

In Madagascar, the crop is second in terms of importance as a food crop after rice; it provides 14% of calorie 
requirements nationally and 25% of calorific requirements in the south. Levels of cassava sales compared to 
national production have been estimated at 15% in DRC (Nweke et al. 2000) and 15% in Madagascar (INSTAT 
2000). However, survey results from a sub-sector study covering five countries in the region reveal that cassava 
is probably a more important income-generating crop in the region than was previously believed (Mbwika 
2002).

The commercialization of cassava has been limited by the smallholder production system with poor or no 
market linkages. Fresh cassava roots have a life span of only about 3 days before they start to deteriorate. 
This has an adverse effect on the cassava trade as it leads to high losses. Lack of improved processing 
technologies that can extend shelf life and assure quality products has also contributed to the low 
commercialization of the crop.

Market structure
Marketing in the region is not well developed, largely because the crop has mainly been cultivated as a food 
security crop. Surplus cassava has however been traded in its raw or semi-processed form. Marketing is done on 
a small scale and predominantly by women. Each trader, on average, handles very small quantities, sometimes 
as low as fewer than 50 roots per trader. Dried cassava chips are traded by fewer traders compared to fresh 
tubers, and relative quantities are also much higher. The number of intermediaries between producer and final 
consumer depends on the form in which cassava is traded and distance between producing area and the market. 

 

Plate 2. Adding value to cassava; cassava in biscuits in Madagascar.
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Table 8. Main cassava traded products
Country Traded products
Kenya Fresh roots, 

leaves
Dried chips Composite flour Crisps Starch

Madagascar Fresh roots Animal feed Dried tubers Baked and fried 
products

Dried chips, 
starch

Burundi Fresh roots Dried chips Flour Chikwangue

Rwanda Fresh roots Dried chips Flour Fried products

DRC Fresh roots Dried chips Chikwangue Flour Leaves

Uganda Fresh roots Dried chips Flour

Table 9. Prices of various cassava products (in US$ equivalents) as observed during survey1.
Country/Product Fresh tubers ($/

kg)
Dried chips ($/kg) Cassava flour 

$/kg
Cassava starch
US$/kg

Number of 
observations

Madagascar 0.11 0.15 0.24 0.58 337

Rwanda 0.31 0.4 0.46 – 24
Burundi 0.15** 0.23 0.26 – 34
Kenya 0.13 0.25 0.32 0.41 312***

DRC 0.15 0.25 0.4 – 95
Uganda* 0.12 0.14 0.17 – –

Source: EARRNET Cassava sub-sector study (2002).*Adopted from FOODNET study (Jinja retail market prices, April 2000), wholesale 
imported chips from Tanzania sold @$0.24 in Kampala market.
** An average of farm gate and market prices
***Includes farm household survey sample
Note: For the starch prices, only one firm produces cassava starch in Kenya; in Madagascar two firms were interviewed.  Market retail 
prices are as observed during the market survey.

The product being traded is also an important factor. Cassava marketing lacks efficient linkages between 
production and users and therefore industrial use is limited. Due to inefficiencies in marketing, transactions 
costs remain high, leading to low producer prices and high factory or retail prices. Industrial users and traders 
incur high costs in searching for and bulking cassava. Grades and standards are lacking and this limits the use 
of the crop in industry. Cassava traders across the region lack financing and are therefore unable to expand the 
scale of their operations. Wholesalers who transport cassava chips, roots, or leaves from the interior to urban 
markets such as Kinshasa and Bujumbura rely on self-financing.

Traded products
The main traded products include fresh roots, dried chips, flour, and leaves (Table 8). Fresh roots trade has 
the highest number of traders since it is the main form in which cassava is traded. Other emerging products 
include starch, baked products, and paste. The level of cassava’s contribution to daily calories given above is a 
reflection of its importance to the dietary intake of the country. In DRC, where cassava is the main food staple, 
its daily contribution to calorie intake is much higher than in other countries. In Kenya, the scenario is different 
if the dietary intake is broken into regions; dietary intake from cassava for western Kenya is much higher than 
that for central Kenya.

Price trends
Farm-gate prices for cassava do not exist on a time series basis, but the recent EARRNET sub-sector analysis 
did provide a regional comparison of prices for various cassava products (Table 9).

1 
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International competitiveness
Cassava in the region is still produced for household consumption with a small proportion going into the market. 
The production systems are inefficient and unit production costs are high. The levels of yields are low (average 
yields for the region are 8 t/ha, while in Thailand the yields are 16 t/ha). In Thailand and Brazil, where production is 
geared towards satisfying industrial demand, yields are much higher, unit costs of production are lower, marketing 
is more efficient, processing is more efficient, and quality controls are in place. Supportive policy and institutional 
arrangements also exist in these countries but are lacking or fragmented within the EARRNET countries. The factory-
gate price in Brazil of raw roots is only US$0.02/kg compared to US$0.11/kg in Madagascar and U$0.13/kg in Kenya 
(information from starch manufacturers in Brazil). The 2003 prices for cassava dried chips in Thailand were quoted at 
US$68/t, while FoB Rotterdam prices were quoted at EU87/t.

Local industries may not be able to produce internationally competitive products as long as raw material prices remain 
uncompetitive. The landed cost of higher quality starch from Thailand is less than 50% of the cost of locally produced 
cassava starch in Kenya. The competitiveness along the cassava chain is affected by poor production systems which 
make unit costs high, low yields, inefficient markets, high post-harvest losses, poor possessing technologies, and a 
lack of standards and quality control for cassava products. The region therefore needs to put in place programs aimed 
at improving the competitiveness of the cassava industry.  

Cassava processing
Processing technologies are largely traditional, labor and time consuming, leading to limited range of finished 
products. The technologies do not ensure consistency in product quality and economies of scale. Poor packaging 
(presentation) also limits trade in processed products. Labor shortage raises serious concerns when compounded by 
the HIV/AIDS pandemic in the region.  

Most processing is done at the household level and involves different processes depending on the intended final use. 
The technologies are simple and include kitchen knives for peeling and splitting roots into chips (Plate 3) before drying 
(Plate 4) and pounding/grinding these into flour. Drying is mainly under the sun and therefore weather conditions play 
an important role. The supply of dried cassava chips is usually lowest during wet seasons due to poor drying and low 
quality.

The extremely limited commercial processing into various end-products is currently picking up with the potential for 
cassava to become an important industrial crop if given the necessary policy and industrial support.  
FAO (2000) estimated that 25% of the cassava produced worldwide in 1992–1994 went into animal feeds. Other 
important industrial uses include starch and flour. FAO (2000) also estimated that cassava in the feed industry in sub-
Saharan Africa will grow by 1.3%/annum, while an annual production growth rate is estimated at 2.9% by 2005.  

Plate 3. Manual peeling of cassava Plate 4. Poor drying on bare tarmac road along Tirinyi Road, Mbale , UgandaPlate 3. Manual peeling of cassava Plate 4. Poor drying on bare tarmac road along Tirinyi Road, Mbale , UgandaPlate 3. Manual peeling of cassava Plate 4. Poor drying on bare tarmac road along Tirinyi Road, Mbale , UgandaPlate 3. Manual peeling of cassava Plate 4. Poor drying on bare tarmac road along Tirinyi Road, Mbale , UgandaPlate 3. Manual peeling of cassava Plate 4. Poor drying on bare tarmac road along Tirinyi road, 
Mbale, Uganda
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Table 10. Main processed products.

Country Processed product
Kenya Dried chips Composite flour Crisps Starch

Madagascar Animal feed Dried tubers Baked and fried 
products

Dried chips, 
Starch

Burundi Dried chips Flour (two main types) Chikwangue

Rwanda Dried chips Flour Fried products

DRC Dried chips Chikwangue Flour

Uganda Dried chips
Animal feed

Flour

Source: EARRNET Mbwika (2002).

The main processed cassava products in the region are presented in Table 10. There is an increasing use of cassava 
in the animal feed industry as well as in the food industry (bread, cakes, biscuits, etc.) in Madagascar, Uganda, and 
Kenya.  It is estimated that 15% of the cassava produced in Madagascar goes into the feed manufacturing.

Cassava Development Goals for Eastern Africa
These include enhanced productivity, value addition, and competitiveness of the cassava sub-sector that would lead to;

Increased economic growth 
Africa produces 54% of the world cassava output and this is predicted to increase at an annual rate of 2.9% to reach 
115 million t in 2005 and 184 million t by 2020 as a result of the expansion of both area and yield (FAO 2000). A 
major portion will be produced in DRC  Ghana, Madagascar, Mozambique, Nigeria, Tanzania, and Uganda. Demand 
for direct consumption is expected to reach 85 million t in 2005, a 2.5% annual growth rate. Use in animal feed is 
expected to grow at an annual rate of 1.3% during the same period due to the expansion of the livestock sector. 
Other uses (starch, etc.) in Africa are expected to rise at even higher rates: 5% in Bénin, Ghana, Kenya, Zambia, and 
Zimbabwe. With the increasing demand for cassava following population growth, changes in food preferences and 
an increase in industrial needs, sub-sector operators will be confronted with the challenge of increasing production, 
improving access to good quality products, and expanding markets. Between 1990 and 2000, the average per 
capita production declined from 250 to less than 200 kg/person in the Great Lakes region compared to Nigeria 
where it rose from 200 to 300 kg/person, mostly due to an expansion into industrial uses. Unfortunately, some of 
these expansions have been demand-limited due to limitations in the sub-sector which cause cyclic gluts, and price 
fluctuations with mixed interest among farmers due to the risks associated with cultivation under such environments. 
Recent observations, however, indicate that cassava is being adopted as an ingredient in the manufacture of 
convenient fast foods for urban consumers.
Because cassava roots are perishable (Plate 5), they 
require some form of processing before sale. While 
some cassava is sold as fresh roots, even these must 
usually receive some special post-harvest handling 
or treatment before they reach the markets. For this 
reason, processing becomes of central importance 
for the future of the crop. The major categories of 
cassava products must be considered separately, 
for each has particular strengths and weaknesses 
relating to the production/processing/marketing 
continuum, and requires different strategies to 
improve its performance in the continuum. Major 
categories include (1) fresh roots and leaves, (2) 
home or village-level processing (dried chips), (3) 
starch, (4) flour, (5) animal feeds.

Plate 5. Fresh cassava needs to be processed after harvest 
otherwise it deteriorates very fast.
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Table 11. Nutrition: population below minimum level of dietary energy consumption and/or prevalence of adult 
“undernourishment”.

Total population
(millions)

Growth 
rate2

No. of adults
undernourished

Growth 
rate2

Proportion
undernourished

Growth 
rate2

1979-
1981

1990-
1992

1998-
2000

1980-
1999

1979-
1981

1990-
1992

1998-
2000

1980-
1999

1979-
1981

1990-
1992

1998-
2000

1980-
1999

percent percent percent
SSA 343.8 474.5 587.5 2.8 125.4 166.4 195.9 2.4 36.5 35.1 33.3 -0.5
East AFRICA1 118.7 164.6 204.1 2.9 36.7 59.6 96.3 5.0 30.9 36.2 47.2 2.1
Burundi 4.1 5.7 6.3 2.3 1.6 2.8 4.3 5.2 39.0 49.1 68.3 2.9
DRC 26.9 38.5 49.6 3.2 8.9 12.3 36.4 7.1 33.1 31.9 73.4 3.9
Kenya 16.4 24.3 30 3.2 4.0 11.5 13.2 6.5 24.4 47.3 44.0 3.3
Madagascar 9.1 12.3 15.5 2.8 1.8 4.3 6.2 6.6 19.8 35.0 40.0 3.8
Rwanda 5.2 6.4 7.0 1.6 1.2 2.2 2.8 4.5 23.1 34.4 40.0 2.9
Sudan 19.3 25.4 30.4 2.4 5.6 7.8 6.5 0.9 29.0 30.7 21.4 -1.5
Uganda 12.5 17.8 22.6 3.1 4.1 4.1 4.7 0.7 32.8 23.0 20.8 -2.4
Tanzania 18.8 27 34.3 3.2 5.2 9.8 16.2 6.0 27.7 36.3 47.2 2.8
Eritrea na na 3.5 na Na na 2.0 na na na 57.1 na
Ethiopia na na 61.4 na Na na 27.1 na na na 44.1 na
Source: FAO (2002).
Notes: 1 Totals for East Africa exclude Ethiopia and Eritrea and for Southern Africa, South Africa is excluded.
2 Growth rates are least squares estimates between the three periods (1979/1981, 1990/1992, and 1998/2000).

Table 12. Protein and energy contents of cassava products prepared traditionally.
Raw peeled tuber Tuber cooked in water Peeled, cooked, and washed

Calories* (cal) 395 394 395

Proteins* (g) 1.51 1.49 1.95

Note: * per 100g dry matter
Source: Favier et al, 1971. 

Table 13. Proximate composition of cassava leaves per 100 g edible portion, fresh weight. 
Component Reference Calories Moisture

(%)
Protein 
(g)

Fat   
(g)

Total carbohydrate 
(g)

Fiber 
(g)

Ash 
(g)

Cassava leaf, 
raw

a

b

91

60

71.7

81.0

7.0

6.9

1.0

1.3

18.3

9.2

4.0

2.1

2.0

1.6
Source: a) Food Composition Table for Use in Africa, FAO, and US Dept. of Health Education and Welfare, 1968. 
 b) Food Composition Table for Use in Africa, FAO, and US Dept. of Health Education and Welfare, 1972. In Wambugu and Mungai, 2000.

Food security: Cassava plays an important role in food security in the region. It does better than other staples 
in marginal areas which are usually inhabited by the poor often malnourished households and has the potential 
to address household food problems in these communities. The level of the adult population facing dietary 
energy undernourishment is mostly above 40% (Table 11) and cassava can play a major role in alleviating 
dietary limitations. 

The caloric and protein level of cassava roots and leaves are presented in Tables 12 and 13. A daily intake 
of 1 kg of cassava can provide the basic daily energy requirement of an adult. To address food nutritional 
requirements within the cassava producing communities, recipes using combinations of roots and the leaves 
must be promoted, since the roots are rich in carbohydrates and  the leaves are rich in proteins and minerals.
 

Of all possible uses, quality requirements are probably highest for fresh cassava.  Criteria are often based on 
long tradition and familiarity with locally available varieties, including root form, color of skin and flesh, ease of 
peeling, cooking time, aroma, and taste.  
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Cassava leaves can be eaten as a fresh vegetable, ground fresh and frozen in plastic bags, or dried and 
ground for sale in plastic bags. Leaves are more nutritionally balanced than the roots and are important in 
helping to prevent certain deficiency diseases. They may contain high levels of hydrocyanic acid, which can be 
reduced to safe levels when the liquid is squeezed out after grinding and through evaporation during cooking. 

Employment: The agriculture sector employs almost 80% of the working force in many East African countries 
(Plate 6). In DRC, eastern Uganda, western and coastal Kenya, southern Madagascar, Rwanda, and Burundi 
where cassava is an important crop, it plays a central role as a source of employment in rural areas, and along 
the trade chain. Promoting interventions in the sub-sector that contribute to increased growth would have a 
positive impact on- and off-farm. In Burundi, 83% of the farming households are engaged in cassava production 
and 5% of the working population are estimated to derive their incomes directly from the cassava industry. The 
contribution of cassava to employment can be enhanced by strengthening the emerging industrial use of the 
commodity in the region to expand both off-farm and on-farm employment.

Incomes: Cassava has the potential to contribute to household incomes with improved marketing structures. In 
Burundi, it is estimated that 27% of household incomes and 19% of agricultural GDP come from cassava. Since 
cassava does well in marginal areas where other forms of agriculture do not perform well, promoting it as an 
income-generating crop can transform these households. In order to improve incomes, efforts must be directed 
at identifying and solving market failures that have contributed to low commercialization. Producers need to 
start adopting improved practices that assure increased yields and production targeted to the markets.

Agro-industrial growth: Cassava has the potential to contribute to agro-industrial development in the region 
as well as to contribute as a raw material to existing industries through substitution. The types of agro-industries 
or existing industries that can be linked to cassava depend on the country. The animal feeds industry is of 
immediate potential in Kenya. In Uganda and Madagascar cassava is already in use in feeds industry. The 
food industry is also emerging as an important industrial user of cassava (biscuits, processed meats, bread, 
jams, pastes, and sauces).  The potential use of cassava in these industries has not been fully tapped. Use of 
cassava in industry is currently frustrated by the poor supply system, lack of quality and standards, and lack 
of policy support. Cassava development goals in the region should aim at addressing constraints limiting its 
industrial use. 

Export earnings: While cassava has played a major role in terms of export earnings in Thailand where it is 
grown as an export crop, its contribution to export earnings for the ECA region has been near zero because 
the crop has not only been seen as a food crop but also as one suited to the marginal areas where other food 
crops do not do well. This does not mean that the crop cannot contribute to export earnings in the region.  

Plate 6. A farmer and his family in Wakiso district, Uganda gainfully employed in cassava production.
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The potential exists and can be tapped with the necessary policy and promotional support.  In Tanzania, export 
earnings from cassava rose from zero in 1998 to US$168,000 in 2001.
Cassava has not contributed to any significant export within the EARRNET member States although it used to 
be an important export crop in Madagascar during the pre-independence days. Due to high production costs 
in the region, the crop is unlikely to compete in the international markets in the near future. High transactions 
costs including bulking and transport and the lack of grades and standards would have to be addressed before 
cassava can enter international markets.

Enhanced productivity
The development of new varieties of cassava has increased the options of genotypes that farmers have in 
meeting the varied requirements for home and market. In Uganda, mean on-station yields have shifted from 
about 8 t/ha in local cultivars to about 50 t/ha in the improved genotypes over the last 10 years (Table 14). 
Although IITA has developed improved varieties which are now available across the region, adoption has 
been rather slow as a result of limited capacity for multiplication and distribution. Regional NARS have formed 
partnerships with local and international NGOs to accelerate the phase of multiplication and distribution of 
the material (Plate 7). Sustainable arrangements, however, need to be put in place to ensure the continuous 
availability of planting material.

Diseases, pests and poor agronomic practices are other factors that have contributed to limited yields of  
10 t/ha. To feed the ever increasing population and emerging industrial demand there will be a need to increase 
cassava production through increases in area and productivity.

Table 14. Shift in mean root yield in Uganda from 1993 to 2002.
Year Cultivar Names  Mean yield (t/ha)
1993 Local Bao and Teraka 8–10
1994–1995 Improved Nase 1, 2 and 3 18–22
1999–2000 Improved Nase 10, 11 and 12 31–35
2002 Improved MH96-97 series Excess of 55

Source: EARRNET 1998.

Plate 7. Improved varieties being multiplied in Uganda (a) and in Burundi (b).
(a) TME 204 in Wakiso, Uganda.                b) MM96/7688 in Moso, Burundi.
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Social welfare 
A review of overall strategy for development of cassava in Africa reveals two principal elements, namely, 
reinforcing cassava’s role as a food security crop in existing rural production and consumption systems 
and developing cassava’s market and income generation potential in areas where markets exist (De Vries 
2001). The cassava improvement strategy in the region should therefore underscore the fact that the target 
is uniquely smallholder systems and that a research strategy to expand cassava markets and develop the 
crop’s commercial potential should at the same time reinforce cassava’s role as a food security crop. Increased 
productivity linked to more efficient processing methods could increase farmers’ incomes at the same time as 
improving the security of the subsistence food base.

The percentage of hungry people and the hungry-person-days (i.e., the days on which a number of persons 
are hungry in a year) should be reduced. The improvement of the health of the populace through adequate 
dietary calories will help to provide a good labor force for operating the economy as a whole.  In DRC and 
Central African Republic, cassava constitutes over 50% of average staple foods. Women play a significant role 
in the production, harvesting, processing, and marketing of the crop and its products (Mbwika 2001). The role 
of men in cassava is positively correlated to the operational scale.

Environmental quality 
Continuous cultivation of cassava is widespread where fallow is used and hence farmers use the crop to close 
a rotation cycle. When fallow periods are reduced below a critical minimum, soils are degraded, resulting in 
a breakdown in structure, a decline in organic matter status, nutrient loss, increased acidity and aluminum 
toxicity, water logging, runoff, and erosion. Cassava may delay intensification by enabling farmers to produce 
a crop under marginal circumstances instead of shifting to crops that require higher production inputs. On 
the other hand, where there is stable demand, cassava could be grown intensively as a cash crop for urban 
consumers.

Analysis of the COSCA data and other studies (Berry 1993; Nweke, 1994; Gossens 1996) shows that the 
primary response to the growing population pressure in cassava growing areas of SSA is still the expansion 
of the area under cultivation. As indicated earlier, cassava is replacing fallow, and farmers are cultivating 
their plots more intensively. The simultaneous cultivation of newly opened land and old fields may lead to 
overall extensification (i.e., a declining labor to land ratio because of a more rapid growth in land area than in 
population), and land degradation. 

Degradation of land is a reduction in its productivity that may result from soil loss, breakdown in soil structure, 
salinization, water logging, nutrient loss, and pollution from toxic substances. The fallow period serves to 
suppress weeds, reduce pests, and restore soil fertility. In most soils in SSA, organic matter is a key component 
of soil fertility, a reservoir of nitrogen, phosphorus, and sulfur, the main source of cation-exchange capacity, and 
a major promoter of aggregate structural stability. When fallow periods are reduced below a critical minimum, 
the soils degrade very rapidly, associated with a substantial decline in organic matter status; nutrient limitations 
become apparent, acidity and aluminum toxicity are increased, and structural coherence is diminished, resulting 
in runoff and erosion, unless adequate corrective measures are taken.

The factors above do not necessarily imply that the expansion of cassava cultivation in SSA will lead to land 
degradation. Rather, the expansion may be in response to demographic and other pressures causing land use 
intensification. These may be causing a shift to cassava as a less labor demanding crop tolerant of low soil 
fertility. It might even be suggested that cassava intensification increases the farmers’ flexibility in the face of 
agro-ecological and socio-economic instability. 

On the other hand, in the case where land use intensification is dominant, and there is a stable demand, 
cassava could be grown intensively as a cash crop for urban consumers. Ruthenberg (1980) predicts a shift 
from traditional cereals to higher yielding roots and tubers under increasing intensification. Data from the 
COSCA study gives some evidence of this scenario.
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There is thus the need to know whether a growing dependence on cassava will ultimately lead to stagnation, or 
whether cassava can be the key to land use intensification once the land frontier is reached. Particularly, once 
the transition to land use intensification is made, there is a need to know whether cassava will be replaced by 
other cash crops such as maize, groundnut, cotton, or by perennials on the higher slopes and rice in the lower 
areas (Fresco 1993). 

Improved technology could also affect all of these factors. In the different cassava regions, the varying degrees 
of land scarcity, labor and capital availability, as well as market access suggest that divergent technical 
pathways may be emerging. Before land in a given area becomes absolutely scarce, one would expect the 
replacement of expansion of land by the introduction of higher yielding varieties and inputs such as fertilizer. In 
highly populated areas, cassava is following an intensification pathway (Fresco 1993). 

In the area of processing, there are potential risks of pollution depending on location and the structures used 
in the milling of cassava flour. The fine flour particles are said to pollute the environment in which mills are 
located. In Bujumbura, most of the cassava milling is done in congested low income residential areas and there 
is evidence of pollution. Designing dust trap covers for the mills limits the extent of pollution. EARRNET will 
advocate cassava production and processing practices that conserve the environment.

Value addition 
In Africa 30% of cassava produced is for fresh consumption. The rest is either cooked or processed into a 
variety of products which are then used for food preparation at home or sold to urban consumers and industrial 
processors. Industrial processing of cassava is still underdeveloped in Africa, especially in the ECA region.
Increased understanding of the cassava chain in each of the member countries has paved the way for value 
addition. New cassava varieties, machines for processing and techniques have led to better incomes for the 
same amount of farm investments. COSCA studies have indicated that where processing technology and 
market innovation have taken place, such as for gari in Nigeria, adoption levels of improved technologies have 
been higher. 

As the industrial use of cassava becomes a major focus, the demand for special varieties with high starch, 
longer preservation, or high soluble sugars is expected to rise. Recent evidence suggests that marker-assisted 
selection may be effective in selecting for these traits.

The region can benefit from further commercialization and the improvement of home, village-level, and 
larger scale processing of animal feeds, starches for the food and other industries, e.g., the improvement of 
processing and presentation of chikwangue in DRC and Burundi.

Home or village-level processing: In many countries of Africa and Latin America, cassava is processed at 
home or at the village level to produce a variety of products such as toasted flour/farinha in Brazil, gari in West 
Africa, chickwangue in DRC and Burundi, ugali in Kenya and Tanzania, and baked products in Madagascar. 
Cassava chips and other forms of dried roots are also processed at home for sale in urban areas and to 
industrial processors. 

Future potential: The focus for the household level should include improving the quality of cassava chips that 
are processed for marketing. Additional attention should also be given to the training of farm households to 
diversity their processed cassava products which may include baked products and compounding home-based 
animal feeds. etc.  Due to the fact that each individual household only manages small quantities of cassava 
chips for markets, community level bulking and grading should be encouraged.

Starch: Cassava starch is used directly in different ways or as a raw material for further processing.  Special 
features of cassava starch are its viscosity, resistance to shear stress, and resistance to freezing. The main 
classes of starch-based products are (1) unmodified or native starch; (2) modified (physical, chemical, 
biological) starches for industrial purposes; (3) sweeteners, including high fructose syrup, glucose (dextrin, 
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monosodium glutamate, pharmaceuticals, etc.); (4) speciality markets—baby foods, non-allergenic products, 
food for hospitalized persons; (5) other uses—alcohol, butanol and acetone, manufacture of explosives and 
carpets, and the coagulation of rubber latex.

Within the region, cassava starch is mainly produced in Kenya and Madagascar. However production levels 
remain below demand and have to be supplemented with imports. In Kenya, the produced starch mainly goes 
into glue making for the packaging industry. It is supplemented with imports from Thailand.  The Kenyan starch 
factory has an annual capacity of 400 t and processes starch from dried chips.

Future potential: Cassava starch has high potential for growth, both for industrial and human uses. Unmodified 
starches might be changed by using microorganisms to meet specific market needs (Hershey and Henry 1997).  
For the East African region, the focus should be the promotion of the production of cassava starch for the food 
industry and industrial use such as in the packaging industry. Interventions that assure starch processors of 
access to the quality and quantity of cassava they need would encourage investment in this area. Again, this 
calls for strong linkages between producers and industrial users of cassava.

Flour: Cassava flour is made by grinding dried storage roots. Cassava flour is used as a partial replacement 
for wheat flour in bread and biscuit making and perhaps may lead to different grades of breads and biscuits. 
Since cassava flour is cheaper than wheat flour this should translate to lower prices for cassava-based breads 
and biscuits. However, none of the baking firms in the region would reveal that they are using cassava in their 
baking due to the prejudice against cassava among local consumers. Cassava flour is also used in the region 
in other industrial applications such as the plywood industry (Malawi) and in the animal feed manufacturing 
(Uganda).

Future potential: Flour has potential in many developing countries, particularly in Africa where there is a large 
consumption of bread made from 100% imported wheat. The use of cassava flour in the bakery industry is 
currently affected by inefficient market supplies, lack of quality and standards, and the poor image of cassava, 
especially among urban consumers. Interventions should focus on improving the quality of cassava flour 
supplied to the baking industry by addressing processing technologies for cassava chips, drying, storage, and 
transportation to avoid contamination. Research will be needed to evaluate different proportions of cassava/
wheat flour, working in partnership with the bakery industry. 

The other potential intervention is to support flour millers to package the flour attractively for sale in 
supermarkets. This will also require the introduction of grading and standards of the flour and the chips from 
which the flour is milled.

Strategic concerns: Given the variability of sources of growth, there will be a need to pay attention to 
different aspects of the cassava system. Will national governments be willing to make the change to a partial 
replacement by cassava flour, even when research shows it is feasible and may conserve foreign exchange?
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Animal feeds: Animal feeds derived from cassava, mostly meal and pellets, have been a major success 
in Thailand and China.  Brazil and Paraguay use perhaps as much as half or more of their total cassava 
production in non-intensive swine, poultry, and fish farming production  On-farm feeding of fresh or dried 
cassava has been practiced for a long time, and its use in balanced rations is gaining as it adds value and 
results in more marketable livestock products. Technical details for using dried cassava in rations are well 
established, both in terms of milling and blending and in animal nutrition (Plates 8 and 9). Main constraints for 
greater use in animal feeds are lack of constancy of supply of cassava chips throughout the year, inconsistent 
quality, and price competitiveness with grains. 

Since animal feeds derived from cassava compete with grain crops in particular, lowering the costs of 
production is of great importance. Cassava is already being used in the animal feeds industry in Kenya, 
Uganda, and Madagascar and there is potential for its expansion. In Kenya, a total replacement of maize by 
cassava in the feed manufacturing would require 560,000 t of fresh storage roots.

Future potential: FAO (2000) estimates that about 25% of the world cassava output in 1992–1994 was 
devoted to feed in the form of pellets and chips, representing a 2% increase over the 1970s.  Trade 
development by the EEC at global level and in countries such as Japan and the Republic of Korea that do not 
produce cassava is helping to promote the use of cassava as feed.  

Strategic concerns: The major strategic concern relates to the need for research and development institutions 
to help to make cassava feeds competitive with grains in private sector markets. This will involve cost 
reductions and the targeting of specific markets, e.g., the chips industry could evolve to one of complete mixing 
of rations or by contracting the production of swine and poultry to farmers. There will also be need to intervene 
in the area of ensuring that cassava targeted at the feeds industry is processed in a form that it is easily used 
in compounding the feeds. Pellets or shredded cassava has been suggested as the ideal product by feed 
manufacturers in Uganda. The other area of concern is the carotene levels, especially if the feed is for laying 
hens. EARRNET needs to undertake trials for high beta-carotene varieties with selected manufacturers to find 
out if this will address the carotene deficiency problem.  Assurances for regular supplies of cassava to the feed 
millers at competitive prices also need to be put in place. One way to increase competitiveness is to address 
market inefficiency problems and increasing productivity without necessarily increasing production costs.  

Institutional support
There is an extensive lack of institutional support for cassava in most countries in the region.  Where support 
exists, it is mainly limited to research, multiplication, and distribution of planting material (Kenya, Uganda, DRC, 
and Burundi). These efforts are however limited as the institutions (NGOs and research institutes) undertaking 
the activities are limited in capacity and national outreach.  The areas of postharvest support, including the 
provision of market information and linkages, improved processing technologies, quality control and standards, 
are the most neglected.

Plate 8. Pelletized feed: Incorporating cassava in such 
feed requires private sector partnership

Plate 9. Broiler chicken being fed on cassava formulated 
feed at Ugachick, Uganda

20



21

Most of the efforts being put in place appear disjointed, and lack synergy, clear feedback, and responsive 
mechanisms to address emerging constraint experiences. In Uganda, where cassava is already in use in 
animal feeds industry, the feed millers and their suppliers face problems that can easily be solved through 
establishing institutional linkages, developing and supporting farmers’ organizations, refocusing research 
agenda, and providing a supportive policy environment. But these problems remain, because the country has 
not established the right institutional framework to detect and resolve the emerging problems. In Madagascar, 
where there is industrial interest in the use of cassava in the confectionery and other industrial sectors, lack 
of institutional and policy support has remained the main stumbling block. The industry cannot get sufficient 
supplies of the raw material on a regular basis and a lack of standards and quality control exists for cassava 
products.
By promoting research, private sector, NGOs, and government sector partnerships in its future research work, 
EARRNET will ensure that research results are targeted at identified niche markets and consumer demands. 
The institutional linkages will not only inform the research agenda but will also ensure that a feedback 
mechanisms exists for addressing emerging issues along the production–utilization chain. 

Proposed interventions
Research: EARRNET’s research agenda will be built around research and private sector partnerships. This is 
deemed vital if public sector research is to have an effective role in the commercialization of farming. Currently, 
the private sector and agricultural research organizations are working in two different realms.  Research is 
almost entirely geared towards food security and has not adapted to meet the needs of the emerging private 
sector. Radical institutional reform is required in most NARS, including both research and extension (including 
NGOs), to bridge the current gap in services and needs. The process of change can be accelerated with 
greater investment in a marketing/agribusiness unit that has sufficient resources to provide sound information 
that can be used to redirect the research agenda, into areas that benefit greater income, for farmers rather than 
simply enabling farmers to produce more into glutted markets.

Value-added traits, e.g., for high insect and/or disease resistance, high yielding along with high starch  •
content and recoverability, paying particular attention to identified users needs.

Put more investment in research on evaluation for specific traits.− 

Focus research in areas which have immediate and medium-term demand from consumers and − 
other potential clients. 

Production: At the production level, farmers need to produce more competitively. Gaining economies of 
scale is one of the most important factors towards being more competitive. This can be achieved via collective 
marketing / trading / action that enable farmers to gain from reduced input costs and increased output prices. 
Many observers view the lack of cooperation among farmers in Africa, as one of the key factors in their inability 
to engage in the liberalized marketplace effectively.

Improved production systems  •

Produce more per unit of land.− 

Reduce costs of production per unit of output.(How much does the farmer get per $ invested?) − 

Increase product value while keeping costs of production the same or lower.− 

Improve agronomic practices.  − 

Service backup •

Improve the multiplication and distribution of farmers’ preferred varieties.− 

Improve the dissemination of extension messages.− 
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Improve linkages with other agencies, such as NGOs, donors, the private sector, and − 
international research agencies

Improve the research funding base− 

Support the formation and capacity building of farmers to engage in collective marketing and also − 
purchasing of farm inputs

Postharvest

Improve drying technologies for cassava chips. •
Improve processing technologies for cassava chips and flour to achieve desired attributes. •
Improve linkages between farmers and processors in urban centers. •

Marketing interventions: At the market linkage level, all development partners are required to assist 
producers and processors towards a more cohesive, competitive, market-led agricultural sector. Therefore 
establishing a marketing analysis unit in each of the selected countries to undertake market analysis and 
provide market intelligence will be one of the interventions.  

Improve access to market information: This is a necessary, cost-effective, and simple means of providing vital, 
decision-making information on market dynamics to the millions of small-scale farmers who supply African 
markets.
  
Devise an educational scheme for farmers: In many countries that have undergone market liberalization many 
farmers continue to believe that the Government sets market prices. This belief needs to be replaced through a 
simple national education system for farmers to understand the basic principles of liberalized markets and the 
new role that they need to play in this environment.

Establish appropriate market infrastructure in main urban centers (space, storage, sanitation, etc.). •
Promote the industrial use of cassava such as in large-scale milling, confectionery production, etc. •
Focus on niche industries for support, such as animal feeds, cassava starch, and flour for the food  •

industry.

Utilization
Diversify consumable cassava products. •
Improve the quality and standardization of existing products through improved technologies. •
Promote the industrial use of cassava, especially in the animal feeds, food, and other industrial  •

applications.
Develop and disseminate appropriate feed meal formulations for different stock. •
Develop and disseminate cassava recipes and extension manuals for use in nutrition training by  •

extension staff.

Policy

Improve the legal framework for trade and enforcement of regulations to build trust and equity in the 
marketplace and especially along the commodity chain.

Investigate options to improve rural finance, including loans to farmers’ associations and venture capital 
arrangements with specialist organizations, traders, and processors.

Ensure that Government policy supports access to improved transport via road and  rail and that access to 
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information is also improved in the rural areas, via radio, telephone, and the internet.  Other measures would 
include a reduction of number of roadblocks and other forms of control that increase the cost of marketing.

Improve physical market infrastructure in the major urban centers, to reduce transactions costs at the market 
level.

Develop private sector support groups and work closely with private sector associations so that this sector can 
work in a more cohesive fashion and be in a position to lobby with Government and donors.

Other specific policy measures include the following.
Promoting cassava for food security •
Making a deliberate attempt to promote improved processing technologies for cassava •
Revising punitive taxes that discourage the cassava trade •
Promoting market efficiency through the provision of information •

Environmental concerns 

Reduce soil erosion, increase research on motivation and practices •
Reduce pollution, especially in the production/processing of starch •
Prevent the destruction of ecosystems and forests, shifting cultivation •

Institutional support 

Develop essential public/private sector partnerships, e.g., for herbicide resistance, response to plant   •
 nutrition practices, research infrastructure, training of scientists, farmers’ organizations, and cassava  
 networks.

Develop and support institutional links along the commodity chain to promote market efficiency. •
Coordinate all cassava activities among various institutions in the country through the establishment of   •

 a Cassava Working Group

3. Evaluation of past research results
Evaluation of existing results is aimed at assessing what has been accomplished to address the sub-sector 
constraints identified. This section therefore outlines of the major findings that have relevance to the goal of 
EARRNET. It does not provide the full details of all that is known on these themes across the world. The goal of 
EARRNET is to achieve enhanced productivity, value addition and competitiveness of the cassava sub-sector 
in the ECA region. To address this goal, six themes had been identified during the last phase for research for 
development. 

Socioeconomic studies, technology transfer, and monitoring and impact assessment
The emphasis in this theme is on market-driven technology development and dissemination.

Market-oriented technologies. A definition was provided by the REDSO/ESA team: “technologies that respond 
to a market opportunity, are developed at the behest of and with potential users, based on previous market 
experience and are economically viable in a significant number of market settings”.

The leading producer of cassava in the region is DRC although production there had been declining in the eight 
years before 2000.  Uganda and Madagascar follow in that order. The yield levels are still low compared to the 
potential and increased production can be achieved without an increase in the area under the crop. The level of 
improved planting material adoption has been limited by the lack of efficient multiplication and distribution of the 
material.
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The cassava commodity chain is a complex one with seven potential chains identified:  1) Foods in varied 
forms, especially boil and eat roots; 2) Feed for livestock; 3) Chips (dried part or whole peeled roots); 4) Flour 
from processed dry chips or fermented matter; 5) Starch; 6) Leaves only; and 7) Forage (stems + shoots). 
These have not all been developed to the same extent as far as the production to utilization continuum is 
concerned (Fig. 6). This scheme is the same as in West Africa. However, the operation varies on the emphasis 
given to each sector because of the differential development of these from one locality to another in the 
countries that produce cassava.

To ensure that there is the availability of cassava to meet the domestic and industrial demand for the crop 
necessitates an improvement in the quality of produce so that industries use cassava rather than importing 
costlier alternatives. Even if a 10 % replacement of wheat flour by cassava is assumed, there will be enough to 
meet the demand and more. Table 15 provides some record of the potential demand for cassava products in 
Uganda.

Cassava Production to Utilization: Desirable situation
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Figure 6. Cassava production to utilization: desirable situation.

Source: IFPRI (based on FAOSTAT (2003).
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Table 15. Potential industrial use of cassava in Uganda.
Industry Cassava alternative Existing market Market potential (t) Fresh root 

equivalent
Animal feeds Chips 37,500 t carbohydrates 18,750
Plywood Flour 72 t cassava flour 216
Paperboard Starch 223 t SBA, 54 t cass flour 670
Textiles Flour 36 t cass flour 108
Bread Flour 88,000 t wheat 26,400
Biscuits Flour 2,000 t wheat 600
Processed foods Flour/Starch 50 t NMS ?
Pharmacy Starch 198 t NMS None
Industrial alcohol Cassava derived 1 million liters None
Alcohol Sugar syrup Spirits
Laundry Starch 1 t  NMS; 0.25 t None
Starch Soluble starch

47,744
Total (1.9% of 1999 production)

Assumes 10% replacement of wheat flour with high grade cassava flour
NMS: Native maize starch

A study was conducted on traditional processing and utilization of cassava and its products in Nyanza and 
Coastal provinces where cassava is mainly grown in Kenya. The study covered processing methods, storage, 
nutritional issues, storage and storage pests, desired quality attributes for food, and seasonality of supplies. The 
study revealed that farmers in western Kenya cultivate bitter and sweet local cultivars signifying various end uses 
and processing methods. Processing is at subsistence level using one-or two-stage heap fermentation followed 
by pounding and drying. The dried cassava is the main form in which cassava is traded for food, it is often mixed 
with maize or sorghum before being ground into flour for making ugali. At the coast, cassava is boiled, mixed with 
beans and coconut. Deep fried chips are important snacks in the urban areas. Dried unfermented chips are sold 
to cassava processing plants, giving it a potentiality in the industries. Major production constraints include the 
cassava viral diseases and market availability, indicating the narrow utilization base of the crop.

Development of improved post-harvest technologies to expand cassava utilization and markets
CARE International, Madagascar, has trained a number of sub-sector stakeholders in the use of high quality 
cassava flour (HQF) for making bread. Trials have also been concluded with industries in the use of HQF in 
bread making. Results indicated that there is an interest among the industries for the venture. The profit margins 
of these enterprises in the country are yet to be documented to demonstrate their superiority (technically and 
financially).

Characterization of the DRC’s national collection consisting of 145 genotypes for post-harvest qualities (dry 
matter, total sugar, crude protein, pulp color, taste, and cyanogenic potential) was completed in 2000. Wide 
variability was recorded in dry matter content, crude protein, and sugar. The predominant pulp color was white 
with less than 10% containing high carotene. The distribution of CNp in the population was as follows: 10% 
low, 50% medium, and 40% high. This will permit and ease the selection of genotypes to meet the differing 
requirements of home and industry. Cassava is consumed as chikwangue in most of the country. But to fortify it 
with protein-rich foods, mixtures were tried as shown in Table 16.

Table 16. Average crude protein content of chikwangue that has been mixed with varying amount of protein-rich crops.
Percentage Maize Soybean Cowpea Mean
Manioc + 00 1.83 1.83 1.83 1.83 
Manioc + 20 3.15 9.27 5.77 6.06
Manioc + 30 3.67 10.32 6.65 6.88
Mean 2.88 7.14 4.75 4.92
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Table 17. Gari output of some improved cassava clones in Uganda.
Clones Unpeeled root 

wt*
Peeled root
wt*

Wt after 
grating root*

Wt after 
squeezing*

Finished 
product*

Wt of
peeled root
to 1 kg gari

I92/0057 30 20 19 11 7 2.7
TME12 26 18 18 11 6 3.0
MM95/0414 25 16 16 10 6 2.5
TME14 27 16 16 10 6 2.7
MM96/0580 40 24 24 13 7 3.4
Abbey Ife 34 20 20 12 7 2.9
I92/0427 35 20 20 11 7 2.9
MM96/0161 39 24 24 17 10 2.4
I91/02327 40 23 23 16 8 2.8
I92/0067 26 12 12 8 5 2.5
I91/2627 23 13 13 9 5 2.6
I91/2324 17 10 10 6 4 2.5
Migyera 39 23 23 16 9 2.6
SS4 41 24 24 15 8 3.0
*Figures are in kilograms

Plate 11. Improved cassava drying technology for quality assurance at Ugachick

Plate 10. Cassava chips of uniform particle size produced by manually 
operated chipper.

*
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Until the acceptance of the mixed chikwangue increases, use will be low. It Their storse remains soft for three days but 
not afterwards. This is an area of research to make the product more nutritionally balanced.

Gari as a processed product from cassava is gaining ground in parts of the network (Table 17). This is a good trend as 
the loss in storage root production can be reduced to a minimum as most of the roots can be processed and stored. 
This will involve the use of machines and equipment that will also reduce drudgery.

Labor-saving equipment and tools (graters, de-watering devices, sifters, stoves, chipping machines, and grinders) that 
reduce the drudgery of processing by women and children, while minimizing crop losses and improving the quality 
of processed products, are being integrated into the process (Plates 10 and 11). Private sector industries are being 
targeted to develop, test, and promote cassava-based products using appropriate cassava genotypes and processing 
methodologies. Starches derived from improved cassava varieties have compared favorably with corn-based starches.

The potential use of cassava in food processing in the region has not been explored although there are thriving 
biscuit, bread, sauce, and beer manufacturing industries especially in Kenya and Madagascar. These industries use a 
substantial amount of imported starch that can easily be sourced from an increased production of cassava.  

Studies in other parts of the world have shown that, in making biscuits, up to 35% of cassava starch can be substituted 
for wheat without any detectable changes in the taste or appearance of the biscuits. In bread making, the replacement 
of wheat by cassava starch could go up to 10. Table 18 indicates the characteristics of cassava starch compared to 
maize starch. Cassava leaves are increasingly being consumed in the region. The use of leaves in livestock feeds 
has great potential and this is not yet fully exploited. The protein levels in cassava leaves are much higher than 
protein levels in the storage roots and therefore a combination of the leaves and storage roots improves the nutritional 
importance of cassava. 

Germplasm evaluation was carried out at six locations in 1999 with different edapho-climatic conditions in DRC to 
assess the reactions to biotic stresses, agronomic performances, yield, and quality characteristics of storage roots and 
leaves. Dry matter varied between 30 and 41 % while mean flour production varied between 20 and 26% of the dry 
yield. Significant differences were noted among clones for color, consistencies, taste, and odor of fufu prepared from 
their flours and pondu from their leaves.. Clones 92/337 and 92/278 gave fufu of the highest quality compared to RAV 
and Mpelo-longi. The best pondu was obtained from RAV.

Table 18. Starch characteristics of seven cassava starches and four corn starches (ABCD).
Sample SS4 Mig-

yera
mm
96/1603

mm
96/2358

mm
96/2649

mm
96/3152

mm
96/4133

Corn A Corn B Corn C Corn D

% weight loss 
at 70 (av.)

14.41 11.98 10.89 10.72 10.80 10.98 10.60 11.79 12.07 10.46 11.05

% weight loss 
at 100 (av.)

16.19 13.83 12.61 12.75 12.68 12.80 12.42 12.59 12.30 11.14 11.74

% weight loss 
at 130 (av.)

16.32 14.27 13.10 13.32 12.99 13.31 13.10 14.40 14.02 12.89 12.66

average % ash 0.33 0.38 0.30 0.10 0.32 0.21 0.35 0.52 0.43 0.25 0.41
% proteins (average) 0.18 0.17 0.18 0.15 0.17 0.09 0.17 0.17 0.17 0.26 0.24

Swelling volume 4.50 4.75 4.00 4.75 3.75 4.25 5.00 2.75 5.00 3.38 4.25
Swelling power 22.29 23.88 22.90 23.83 25.27 18.52 22.68 19.62 18.55 12.55 11.44
Average % solubility 17.70 20.10 23.40 18.47 18.50 17.84 19.17 15.99 18.37 15.05 12.81
Average pH (20% 
suspension in 
distilled water)

6.84 8.00 6.51 7.00 6.72 6.22 5.37 5.28 4.88 5.25 5.40

Average pH (10% 
dispersion in 10% 
ethanol)

6.95 8.10 6.80 7.31 6.60 7.15 5.43 5.42 4.98 5.35 5.48

Total titratable 
acidity (Average 
NaOH titre (ml))

0.30 0.30 0.30 0.40 0.20 0.35 0.55 0.90 1.00 0.40 0.40
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Table 19. Number of clones being evaluated at different stages in EARRNET member countries (1999).
Stage of evaluation

Country Germplasm 
collection

Seedlings 
nurseries

Clonal 
evaluation

Preliminary 
yield trials

Advanced 
yield trials

Uniform 
yield trials

On-farm 
testing

Multiplication

Kenya 119 100,000 727 37 12 – – 4
Uganda 360 – 860 480 47 12 5 2
Madagascar 170 10,000 675 75 – 35 – 3
Rwanda 280 26,000 593 – – – – 5

Table 20. Number of advanced cassava clones distributed under open quarantine facility since 1997.
Advanced cassava clones
Countries 1997/1998 1998/1999 1999/2000 2000/2001 Total
Rwanda* 506 473 -    5  984
Kenya 503 219 187 400 1,309
Uganda** 128   20   38   90 276
Tanzania – – 497 500 997
Burundi* – –   84 –   84
DRC* – –   81 –   81
S. Sudan – – – 10   10
Total 1,137 712 897 1,005 3,741

* no restrictions on germplasm movement between Rwanda, DRC, and Burundi.
** host country.

Germplasm enhancement, development, and distribution  
Work on the genetic improvement of cassava genotypes is ongoing in different countries but at different levels 
as shown in Table 19. 

The generation of improved genotypes is made possible as advances made in any one of the EARRNET 
countries benefit from genotypes introduced from another or hybridized in locations outside the country.
A number of genotypes have been disseminated (Table 20) through established national open quarantine 
facilities for farmers’ participatory evaluation, multiplication, and distribution. Fresh yields of these genotypes 
range from 35 to 70 t/ha with 35–45% dry matter in on-farm evaluation. Participatory evaluation schemes using 
a number of methodologies have accelerated their uptake.

The effort to obtain farmers’ perceptions on the released varieties of cassava is a necessary step toward 
the rapid acceptance of the released varieties. The farmers would have had a fair chance to assess the 
new improved genotypes so that they can be multiplied after due evaluation (see Table 21 for an example in 
Uganda).

Clones after release from quarantine supervision have formed the basis of multilocation farmers’ participatory 
evaluation in the receiving country, the latest being from Ethiopia. 

The plague of CMD across the region is not evenly distributed among the countries. A search for genotypes 
more resistant to the most damaging strains of the pathogen is ongoing.

In Rwanda, the performance of 202 clones was evaluated in trials at Rubona (1800 m asl.) and Karama (Table 22). 
Cassava mealy bug was more serious in Karama than cassava green mite and bacterial blight disease. Indicative 
root yields were generally low at both locations. Soil variation caused by steep slopes and shading were noted in 
Rubona; in Karama, the soil was shallow and stony. These factors in combinations could have contributed to the 
low yield in all the introductions. A total of 84 clones were selected for transfer to DRC and 81 to Burundi. Some 
75 clones were advanced for further evaluation in three locations while 10 clones are being multiplied for on-farm 
trials.
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Table 22. Summary of the yield data of clones evaluated in two locations in Rwanda.

Parameter
Karama Rubona
Min.a Max.b Average Averagec Min.a Max.b Average Averagec

MktNod 0.00 58.0 13.1 27.0 0.00 80.0 29.1 45.4
nMktNoe 0.00 102.0 29.6 29.1 6.00 80.0 37.2 34.7
MktWtf 0.00 20.0 3.2.0 8.5.0 0.00 26.0 9.8.0 17.4
NMktWtg 0.00 13.0 2.5.0 3.0 0.50 29.0 5.3.0 4.5
TbNoh 2.00 117.0 42.6 56.1 9.00 126.0 66.3 80.0
TbWti 0.02 1.08 0.14 0.21 0.09 0.78 0.22 0.27
Yieldj 0.13 28.8 7.09 14.4 1.9.00 52.5 18.9 27.5
aMinimum; bMaximum; caverage for the check; dnumber of marketable tubers; enumber of non-marketable tubers; fweight of marketable 
tubers; gweight of non-marketable tubers; hnumber of tubers; iweight per tuber; jfresh yield (t/ha).

Table 23. Country-specific biotic constraints.
Disease/Pest Kenya DRC Rwanda Madagascar Burundi
CMD 30.4% 52.7% 64.9% 25.2% 54.2%
CGM 16.3% 11.2% 35.1% – 8.1%
Scales 7.7% -- -- – –
Termites 7.1% -- -- 10.8% 0.8%
CMB – 60.2% 13.5% 17.9% 27.1%
Rats – -- -- 36.7% –
Crickets – -- -- -- 3.8%

Ecologically sustainable plant protection
The results of research to resolve the biological constraints (Table 23) are tied to the development of superior 
cassava varieties. The field application of integrated pest management methods exists but is sparsely in use. 
Experiments carried out to investigate the effects of M. incognita on sprouting, field performance, cyanogenic 
glucoside (CNp) and the effects of CNp on nematode development were concluded as follows:

Nematodes considerably reduced and delayed sprouting and this can seriously affect plant vigor and early •	
establishment. The trial revealed varietal differences that could be attributed to rooting behavior. Breeding 
programs should consider the ability to sprout in nematode infested soils in selecting superior genotypes. 
Where rapid multiplication is used to produce large amounts of planting material, efforts should be made to 
keep the multiplication blocks nematode free.  

Both storage root numbers and yield were significantly reduced for the two clones MH95/0161 and •	
MH95/0324 when inoculated with nematodes.

The larger grain borer (LGB), Prostephanus truncatus (Horn), is a serious pest of dried cassava in storage. 
Chip weight losses of 70% after 4 months of storage have been reported (Hodges et al. 1985). In Kenya, LGB 
is reported in Coast, Eastern, Rift valley, and Central provinces (Koech and Farrell 1994). Full information on 
its spread and damage on dried cassava chips countrywide is not available Thus, a survey was conducted and 
showed that farmers used cassava tuberous roots in various ways, including home consumption, for cash, as 
animal feed, a famine crop, and a vegetable, and for soil conservation (Table 24). The major stored form is 
dried chips, stored for 1–12 months (Table 25) and this has influence on the outbreak of LGB in an area. The 
study reported no LGB in western Kenya (Table 26), except widespread damage caused by the storage weevil 
Sitophilus zeamais. Low levels of extension services and uneven coverage caused by inadequate transport 
(Table 27) call for a complementary delivery pathway to the Government extension service. 
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Table 24. Uses of cassava in Coast, Eastern and Western provinces of Kenya.
Province Percentage of farmers

Home 
consumption

Sale Animal feed Famine 
crop

Leaves Soil conservation

Coast 100.0 100.0 93.1 100.0 3.5 3.5
Eastern 100.0 95.6 21.7 97.3 0.0 0.0
Western 100.0 100.0 5.0 100.0 0.0 0.0

Table 25. Storage form and duration of storage of cassava chips.
Province Percentage of farmers

Cassava stored 
as chips

Period of storage of the chips

One month Two months Over one year

Coast 58.6 57.1 37.9 5.0
Eastern 28.3 91.3 8.7 0.0
Western 95.0 19.0 29.2 51.8

Table 26. Seriousness of damage by larger grain borer
Province Percentage of farmers

Serious Moderate Slight Not serious No LGB

Coast 13.8 3.4 10.3 27.6 44.9
Eastern 10.9 21.7 6.5 0.0 60.9
Western 0.0 0.0 0. 0.0 100.0

Table 27. Dissemination pathways for pest control in cassava farmers’ opinions. 
Province Percentage of farmers

Extension 
agents

Prefer 
women

Prefer men Women’s 
groups

Farmers’ 
Association

Extension teach 
pest control

Coast 51.7 10.3 6.9 93.1 75.9 44.8
Eastern 36.9 19.6 23.9 52.2 39.1 17.4
Western 47.2 9.6 32.4 67.2 43.2 29.5

The study drew out the following: 
In Eastern and Coast Provinces, LGB is not a serious pest of stored cassava as cassava is not often stored •	
as dry chips and storage is for less than 2 months, which does not favor LGB establishment.

In Western Kenya, although LGB was unknown to the farmers, there is a great potential for it to become a •	
serious pest of cassava in this region due to the current storage systems. This can be aggravated by the 
presence of another storage weevil, Sitophilus zeamais, already reported to be causing damage to stored 
chips.

There is a need to create awareness among women involved in food production at the household level that •	
LGB is a major pest of stored cassava. Short training on managing LGB is essential as a complement to 
the Government extension service.
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Table 28. Total area of major crops by province in Madagascar (ha).
Crop Antana-narivo Fianar-antsoa Toama-sina Maha-janga Toliary Antsira-nana Madagascar
Rice 218,135 193,909 339,166 288,890 132,223 162,608 1,334,931
Maize 64,294 20,875 18,008 52,512 83,510 4,438    243,637
Cassava 89,708 106,132 66,146 52,411 136,587 8,542    459,526
Sweet 
potato

16,534 26,667 7,792 2,650 32,914 790      87,347

Groundnut 8,646 7,355 11,302 10,595 25,453 389      63,740
Banana 41 12,073 29421 6,204 1,813 5,683      55,235
Source: INSTAT 2000.

Table 29. Total production of major crops by province in Madagascar (t).
Crop Antana-narivo Fianar-antsoa Toama-sina Maha-janga Toliary Antsira-nana Madagascar
Rice 667,541 406,014 455,537 440,293 263,129 251,120 2,483,634
Maize 88,793 17,044 11,266 39,146 105,947 5,025    267,221
Cassava 278,013 520,253 101,442 180,402 371,981 34,248 1,486,339
Sweet 
Potato

30,095 55,758 9,295 1,521 94,819 1,077    192,565

Arachide 15,369 6,484 7,003 7,533 29,276 470      66,135
Banana 318 71,285 61,108 5,919 3,396 28,137    170,163
Source: INSTAT 200

Table 30. Utilization of different types of food crops in Madagascar.
Rice Pulses Maize Potato Cassava Vegetables

Share cropping
For sale
Processing
AssSeeds
Labor use
Animal feed 
Losses
Reserve
Consumed

4.9
24.2
0.8
6.0
2.6
0.1
2.1
17.1
42.2
100

0.2
38.9
0.1
2.5
0.0
--
2.4
8.6
47.3
100

1.3
35.5
0.0
4.4
0.9
1.4
4.6
17.5
34.4
100

2.0
9.6
--
--
3.4
8.0
0.6
4.8
71.5
100

0.6
15.9
0.1
0.0
0.5
3.0
2.6
11.5
65.8
100

--
80.7
--
1.7
0.8
--
0.4
15.2
1.2
100

Source: EPM (Enquête permanente auprès de ménages) – Activités agricoles ; 
INSTAT 1993.

Crop and natural resource management studies 
The management of the crop is dependent on how it is used in each country. Where the emphasis is on 
domestic consumption, there is a need for training in the business of cassava as an enterprise. Cassava is 
an important food crop and most of the crop is domestically consumed. Some is kept as a food reserve. Sale 
or commerce of the crop in all forms constitutes one-sixth of the production. In Tables 28 and 29, area and 
production of major crops show that cassava roots at about 460,000 t contributes some 290,000 t of grain 
equivalents at 10% moisture content coming second to rice and surpassing maize with 243,637 t.

In Madagascar, cassava is second to rice (Table 30) in both area cultivated and in output. Cassava is used in 
a variety of ways for human food directly consumed especially among the rural communities in the south and 
southeastern part of the country. Most of the cassava is not processed, thus, low cyanide types are preferred. 

Improved cassava varieties in distribution (Table 31) increased production in DRC. The emphasis should be to 
initiate and intensify multiplication programs to saturate various cassava growing areas with the new improved 
varieties so that their benefits can be maximized.

The gap in the yields between research station and farmers’ fields is a cause for examination. Better crop 
management is required to obtain the potential of the superior varieties being released.
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Table 31. Cassava varieties released by INERA (DRC).
Variety Year of 

release
Months to 
maturity

Root yield 
(t/ha) RST/farm

Suitable ecological zone Dry matter
(%)

Kinuani (bitter) 1981 9 20/10 Clay soils (Bas-Congo) 30

F100 (sweet) 1984 12 20/10 General 40

Pululu (sweet) 1987 12 20/15 Clay/sandy Bas-congo, 
Kinshasa, not suitable in 
forest areas

40

Tshilobo (bitter) 1984 12 20/10 Kasai 30

RAV (sweet) 1997 12 30/15 General 35

Sadisa (bitter) 2000 12 30/15 Sandy/clay Bas-Congo, 
Kinshasa

35

Papayi (very sweet) 2000 12 25/15 Clay 40
Mvuama (bitter) 1996 15 20/13 Clay (Kinshasa, Bas-Congo) 38
Source: Interviews with PRONAM researchers. 

Table 32. Estimates of planting material from primary sites (bags) distributed in 17 districts in Kenya during the long 
rains (1999–2000). (1 bag = 1000 planting sized-cuttings). 

Western Province Nyanza Province
Area (ha) Bags Area (ha) Bags

SS4 68 485 64 480
Migyera 38 315 33 422
Total 106 800 97 902

Rapid multiplication and distribution of improved planting material
All EARRNET member countries are implementing the rapid multiplication and distribution of improved planting 
material to accelerate impact at farm levels in collaboration with various stakeholders as exemplified in Table 32 
for Kenya. The cost of multiplying planting materials for distribution to farmers is very high and does not seem 
capable of being fitted into the funds available to do research for development. Consequently, each country 
would have to prepare to find separate support for such activities.

In 1999, Uganda had about 350,000 ha planted to at least four improved cassava varieties throughout the 
country. This has greatly reduced the spread of CMD and has improved the food security situation in the areas 
earlier affected. Nearly 300 ha of newly released varieties are being rapidly multiplied in selected institutions, 
with NGOs and farmers’ groups. 

In Rwanda, a number of secondary sites (Kibungo, Kanzenze, Kibayi, Makingi Umutaru, Gitarama, Gikongoro 
Butare, and Rutobwe) were planted to varieties Creolina and Gakiza in collaboration with World Vision, CARE 
International, Catholic Relief Service, and the Ministry of Agriculture.
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Evaluation of research results in EARRNET countries by NARS 
There were six participating countries at the time of priority setting: Burundi, DRC, Kenya, Madagascar, 
Rwanda, and Uganda. Strong links exist in technology development and transfer with Tanzania although 
it is not an EARRNET member country. Interest has been expressed from institutions in Sudan, Ethiopia, 
Seychelles, and Eritrea in joining the network. 

Most of the research and development work done was related to various aspects, as follows:

Stems to plant:  Efforts to multiply healthy stems of the best varieties for distribution to farmers.

Soil fertility:  Investigations on the causes and management of the decline in soil fertility with  
 continual cropping of cassava.       

Fertilizer use Suitability of locally available fertilizer types for application to soils under cassava in an 
economic way.   

Field pests  Identification and management of all major field pests of cassava system.  

Field diseases Identification and management of all major field diseases of cassava systems. 

Storage pests Identification and management of all major storage pests of cassava system. 

Storage diseases Identification and management of all major storage diseases of cassava system. 

Marketing Structure, location, flows of cassava produce, and steps of marketing from farm to   
 consumers including their periodicity and fluctuations in price and quantities transacted  
 in relation to transport costs from one region to another within the country. 

Price dynamics Price structure changes in relation to changes in other crops and alternative food and  
 fluctuations in their US dollar values across major markets in the country. 

Trade  Regional and cross border trade operations and their volumes and prices as they 
might affect local cassava systems.    

Good varieties Sufficient on-farm trials of the best research identified genotypes across all cassava 
areas so as to recommend the best for farmers.     

Tools/Equipment Demonstration of selected technology, operational effectiveness, and their pricing in  
 relation to the capacity of local individuals or cooperative groups to acquire and operate  
 them in an economic way.     

Enterprise  Study of how to establish the necessary linkages between different parts of the
development   Production to Consumer Chain so that income generation is established in every area of 

the cassava producing regions in each country.     

Farm environment Data on the soil, weather, population characteristics of cassava growers, infrastructural 
support to farming zones in the cassava growing domain in each country.  

Comparability  Benefit : cost ratios in cassava versus all other crops and enterprises that compete
assessments  for farm resources in the country.      

Processing  Procedures, pathways, and products for a diversified range of post-harvest outcomes.

Utilization Who uses what cassava product? How much, in what form and when? Charting the 
 demand structure of the request over a 12-month season of production.  

Full-Chain study An integration of the cassava system of the countries and within the region.

For the summary status on research results as regards a comprehensive knowledge on how to maximize the 
cassava system in each of the countries of EARRNET, see Table 33. Status scores are as indicated below: 3 = 
full progress, 2 = more work needed, 1 = just beginning, not enough results, 0 = has not started).

On the evaluation of the past research it was concluded that the state of knowledge in the member countries 
is low. Understanding of the full chain is important but the funds to do this will also depend on the human 
expertise available in each of these disciplines in the member countries.
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Table 33. Summary situation on cassava research for development in EARRNET member countries.
Theme Burundi Rwanda Kenya Ethiopia DRC Sudan Uganda Eritrea Madagascar
Stems to plant 2 1 3 0 2 1 2 0 2
Soil fertility 0 0 1 0 1/2 1 1 0 0/1
Fertilizer use 1 0 2 0 1 1 1/2 0 0/1
Field pests 2 2 3 0 2 1 2 0 1
Field diseases 2 2 2 0 2 1 2 0 2
Storage pests 0 0 2 0 0/1 1 1 0 0
Storage diseases 0 0 2 0 1 1 0 0 0
Marketing 2 1 1 0 1/2 1 2 0 0
Price dynamics 2 1 1 0 1 1 2 0 1
Trade 0 1 2 0 2 1 2 0 1/2
Good varieties 2 1 2 2 2 1 2 0 2
Tools/equipment 0 1 2 0 1 1 2 0 1
Enterprise 
Development

2 1 1 0 0/1 1 1 0 1

Farm environment 1 1 1 0 1 1 2 0 0
Comparability 2 1 2 0 2 1 1 0 1
Processing 1 1 2 0 1/2 1 2 0 2
Utilization 2 1 2 0 1/2 1 2 0 2
Full-chain study 2 1 2 0 2 1 2 0 1

4. Constraints and opportunities analysis
There are four important chains for cassava that can be exploited for its development in the region, these are 
food, flour, feed, and starch. The opportunities for each chain depend on individual countries; however, food 
and flour are the most common in all countries. The feed chain is more important in Kenya, Madagascar, and 
Uganda and more recently in Rwanda where Ugachick of Uganda is establishing a broiler business with a feed 
line that is expected to use cassava chips as a feed ingredient.

A number of constraints were identified in the sub-sector analysis conducted across all member countries and 
confirmed with the involvement of several stakeholders. These were economic (related to prices and markets), 
technical (related to the availability of appropriate technologies or methods), biological (related to agroclimatic 
conditions), or institutional (related to the organization of the subsector). All the constraints identified were 
ordered and structured in causal–effect relationships for a better understanding of whether some constraints 
identified were the cause of, or were caused by, other constraints identified. The major constraints identified 
along the different intervention levels are indicated below.

Production level constraints
Low productivity of available planting material•	

Poor soils•	

Poor agronomic practices•	

Inefficient multiplication and delivery system of planting material•	

Processing constraints
Poor processing technologies•	

Lack of appropriate processing technologies for certain products targeting some niche markets, such as •	
animal feeds

Poor capital base among potential investors and existing processors limiting economies of scale•	

Lack of grades and standards•	

Poor quality raw material for processing•	

Limited range of processed products•	



36 37

Market constraints
Lack of market information•	

Poor linkages between markets and producers•	

High costs of bulking and transportation•	

Spoilage, especially for fresh leaves, roots, and dried chips•	

Competition from grains in the food and animal feeds industries•	

Lack of government or institutional support for market development•	

Lack of formal standards and quality control•	

Market opportunities in the industrial sector not fully developed•	

Utilization level constraints
Hydrogen cyanide levels•	

Narrow range of processed products•	

Negative attitude towards cassava by sections of population (a poor man’s crop)•	

Policy constraints
Lack of grades and standards•	

Lack of policy support, e.g., no mention of cassava in food or agriculture policy documents•	

Limited allocation of national resources for the development of the subsector•	

Lack of credit facilities for commercialization activities•	

Low level of government priority for the crop•	

A set of criteria were applied for pre-screening and ranking the constraints in order to limit and put in 
perspective EARRNET’s strategic contribution to ASARECA’s consolidated conceptual framework. These 
included (a) regional importance, (b) contribution to agricultural productivity, (c) contribution to social welfare, 
(d) contribution to environmental quality, (e) within EARRNET, management’s interest in terms of capacity, 
comparative advantage, and mandate, (f) contribution to capacity building, (g) exhibition of creativity, 
innovation, and novelty, and (h) contribution to economic wealth. In general, the following were classified as the 
most important constraints affecting the cassava sub-sector;

Low productivity of the cassava-based system1. 
Narrow range of cassava-based products 2. 
Inadequate information systems3. 
Limited capacity (human, funds, infrastructure, equipment, etc.)4. 
Inadequate institutional linkages or services5. 
Inappropriate storage methods6. 
Inappropriate processing methods or services7. 
Absence of a supportive policy environment8. 
Limited cassava trade (local, regional, international)9. 
Poor R4D delivery systems10. 

11. Shortage of planting material
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Considering the Steering Committee’s decision that the multiplication of planting material is an expensive, 
important undertaking, stakeholders agreed to continue seeking bilateral funds to implement it. Therefore, the 
number of constraints put through the analysis was reduced to ten as shown below. 

1. Low productivity of the cassava-based system

Losses due to biotic stresses y
Low soil fertility y
Low yielding varieties y
Inappropriate agronomic practices y
Inadequate labor availability y
Low mechanization of operations y

Losses due to biotic stresses (pests, diseases, weeds)
a. Inappropriate management system (absence of control measures)

Lack of knowledge •

b. High cost of control of biotic stresses
Poor transport infrastructure •

Poor rail, road, water, and air systems− 
High fuel costs − 

Inappropriate control methods •
Lack of knowledge− 

Small operational scale  •
Limited land− 
Lack of funds− 

Inadequate local supply of inputs •
Poor marketing− 
Poor infrastructure− 

High taxation on control inputs •
Poor government policy •

c. Farmers’ ignorance of control measures
Illiteracy •
Poor extension services •

Poor government policy− 
Lack of operating funds− 
Poor personnel skills− 
Poor research and extension linkages− 

Poor information systems •
Poor government policy− 
Lack of operating funds− 

Poor−  personnel skills
Lack of information infrastructure− 
Absence of appropriate information− 
Poorly packaged messages− 

d. Lack of knowledge on biotic stresses 
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Low soil fertility
a. Soil mining

Continuous cultivation •
Limited land− 

Poor rotation system •
Poor knowledge of appropriate rotation practices− 
Limited land− 
Absence of crops combined− 

Lack of soil amendments •
High cost of inputs− 
Low availability of inputs− 
Lack of knowledge on soil amendments− 

Inappropriate cropping mixtures •
Lack of knowledge on crop combinations− 
Shortage of land to accommodate needed crops− 
Farmers’ desire to minimize/avert risks due to pests, crop failure, and drought− 

High cropping density •
Shortage of land− 
Lack of knowledge of appropriate agronomic practices− 

b. Nutrient loss
Nutrient loss into the air •

Soil exposure− 
Burning during land preparation− 

Nutrient loss in surface run-off •
Heavy rain− 
Inappropriate tillage practices− 
Heavy soil types− 

Nutrient loss into the ground (leaching)  •
Heavy rain− 
Inappropriate tillage practices − 
Light soil types− 

c. Poor inherent nature of soil

Low-yield varieties of cassava
a. Absence of high yield varieties

No genetic improvement work/introduction •
Unsupportive government policy− 
Lack of human capacity− 
Lack of resources− 
Lack of genetic diversity− 

b. Poor dissemination of improved varieties
Poor extension services •
Lack of resources to assist in dissemination •
Lack of human capacity for dissemination •
Poor researcher–extension–producer linkages •
Restrictive quarantine regulations •

Inappropriate amount of red tape due to poor policy− 

c. Ignorance of available improved varieties among producers
Poor extension system •
Poor information services •
Poor researcher–extension–producer linkages •
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Inappropriate agronomic practices
a. Poor extension system

Poor government policy •
Lack of operating funds •
Poor personnel skills •
Poor research and extension linkages •

b. Farmers, ignorance of appropriate agronomic practices
Illiteracy •
Poor extension services •

Poor government policy− 
Lack of operating funds− 
Poor personnel skills− 
Poor research and extension linkages− 

Poor information systems •
Poor government policy− 
Lack of operating funds− 
Poor personnel skills− 
Lack of information infrastructure− 
Absence of appropriate information− 
Poorly packaged messages− 

c. High cost of inputs
Poor transport infrastructure •
Inappropriate agronomic methods •

Lack of knowledge− 
Small operational scale •

Limited land− 
Lack of funds− 

Inadequate local supply of agronomic inputs •
Poor marketing− 
Poor infrastructure− 

High taxation on agronomic inputs •
Poor government policy− 

d. Inappropriate recommended packages
Lack of knowledge •

Inadequate labor availability
a. Outmigration of able-bodied workers

Pressure on land •
Family/community strife •
Search for better opportunities •

b. High cost of labor
High demand for labor •
High cost of labor •

c. Low skilled labor
d. Human health problems (HIV/AIDS, malaria)

Ignorance among workers− 
Culture in locality− 
Inadequate health education− 
Lack of human capacity− 
Inadequate health facilities− 



40 41

e. Household labor allocation (gender)
Culture in locality •

Low mechanization of operations
a. High cost of hiring machinery

High operational costs •
High fuel and lubricant costs (consumables)− 
High cost of spare parts− 
High cost of operators− 
Lack of subsidy on consumables− 

High maintenance costs •
High cost of spare parts− 
High cost of labor− 

Availability of suitable spare parts •

b. Availability of machinery
High initial cost of purchase •
Lack of credit •

High interest rates− 
Lack of collateral security− 

Lack of supportive policies •

c. Small holdings of farms
Population pressure on land •
Land tenure system •
High cost of land acquisition •

2. Narrow range of cassava-based products
a. Lack of awareness on utilization

Inadequate extension services •
Poor research, extension, processors, private sector linkages •
Lack of information •

b. Inadequate processing technologies
Lack of awareness on processing technologies •

Inadequate extension services− 

Poor research, extension, processors, private sector linkages− 

Lack of information− 
Unaffordable processing technologies •

Limited number of recipes− 

Competition from other commodity products− 
Unsupportive policy •

c. Limited number of recipes
d. Competition from other commodity products
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3. Inadequate information systems
Poor information media system •
High cost of inputs into information media systems •
Lack of knowledge of existing information •
Government policy biased against cassava •

a. Poor information media system
Limited operational funds •

Absence of  donor support− 
Poor allocation of resources to information systems− 
Absence of supportive Government policies− 

Poor extension system •
Poor government policy− 
Poor funding level for operating the system− 
Low staffing level− 
Personnel have poor skills− 

Inadequately trained personnel •
Low allocation of resources− 
Lack of personnel− 
Attitude of Government to advanced training− 

Poorly packaged messages. •
Poor research–extension–farmer linkages− 
Incompetent personnel− 

Incomplete information on themes− 
 

Lack of information infrastructure •
Inadequate Government policy− 
High cost of equipment− 
Lack of funds− 
Unavailability of appropriate components of the infrastructure− 

b. High cost of inputs into information media systems
High taxation on media equipment.. •

Inadequate Government policy.− 

High cost of maintenance.  •
High cost of spares.− 
Lack of highly skilled personnel.− 
High cost of energy.− 
High charges by repair staff.− 
Local absence of repair staff− 
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Absence of locally available media equipment •
Lack of local patronage− 
Few capable demands for this type of equipment− 

c. Lack of knowledge of existing information
Barrier in languages used in Extension •

Illiteracy in the language used for information dissemination − 

Poor dissemination of information •
Poor extension system− 
Unskilled personnel− 
Poor infrastructure− 
Restricted information coverage− 

Ignorance among sub-sector stakeholders •
Poor linkages among stakeholders− 

Illiteracy •
Poverty (lack of school fees)− 
Culture (negative attitudes towards women)− 

Absence of appropriate information •
Information does not exist in all respects− 
Information not updated− 
Poor information storage and retrieval− 
People not aware of the use of information− 

d. Biased government policy
Lack of operational funds •

Alternative needs are more favored− 
No counterpart funds to utilize donor funding •

 Alternative needs are more favored
Influence of negative external pressures •

4. Limited capacity (human, funds, infrastructure, equipment, etc.)
a. Poor government policy

Poor allocation of resources •

b. Lack of donor support for capacity development
Inappropriate government policy •
Negative public image of a country •

Lack of democracy.− 
High level of visible corruption− 
Land tenure systems− 

c. Problems in land tenure system
Limited land per farming unit •
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Population pressure− 
Land inheritance pattern− 
Communal ownership of land− 

Culture (women do not own land) •
Foreigners may not farm on land− 

d. Inadequacy of relevant training 
Lack of funds for relevant training •
Inappropriate training systems •
Lack of incentives for trainers •
Culture (women do not go to school) •

e. Inadequate technology
Inappropriate equipment •
Low level of higher degree training •
High cost of technology development •
Lack of stakeholders’ involvement •

f. Human health problems (HIV/AIDS, malaria)
Inadequate health education •
Ignorance among workers •
Culture in the locality •
Poverty ( limited access to health care) •
Imbalanced nutrition •
Inadequate health facilities •

g. Lack of collective effort among actors along the chains
Poor linkages among the stakeholders. •
Lack of actors’ organizations. •
Weak lobbying groups. •
Lack of credit. •

5. Inadequate institutional linkages or services
a. Poor information systems

Poor infrastructure •

Poor economic resource base− 

Poor government policies− 

Political and social instability− 

Lack of institutional transparency •

Poor policies− 

Business secrecy− 

Protectionism strategy− 
Inadequate human resources •

Capacity building− 
Brain drain− 
Health problems− 
Civil strife− 
Poor institutional policies− 

b. Inadequate coordination in the subsector
Poor infrastructure− 
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Inadequate resources− 
Lack of associations in the subsector− 

c. Inadequate supportive government policies
Government policies biased against cassava sub-sector •

Lack of awareness of cassava’s potential− 
d. Inadequate financial resources

Not perceived as an institutional priority •

6. Inappropriate storage methods
a. Storage pests and diseases

Lack of appropriate storage technologies •
Inappropriate processing before storage •

b. Lack of awareness
Poor research–extension–farmer linkages •
Ineffective information systems •

c. Unaffordable storage facilities
Lack of subsidy on storage facilities •

Biased government policy − 
Lack of collective efforts among actors along the chains •

7. Inappropriate processing methods or services
a. Lack of local manufacturers

Low demand •
Poor quality− 
Expensive− 
Competition from imported equipment− 
Low demand for the processed products− 

Information •
Lack of skills •
Government incentives/policies •

b. Technical know-how
Lack of training facilities •
Lack of information •
Lack of interest in the skills •

Health− 
Lack of entrepreneurship interest− 

c. Lack of improved technologies
Information •
Finance •
Low demand •
Threat to labor-based technologies •

d. Lack of entrepreneurship
Attitudes •
Training. •
Lack of finance. •
Government policies. •
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e. Financial constraints
Lack of credit facilities •
High interest rates •

High risk of lending− 
Lack of confidence in financial systems •
Information •
Poor government policies •

f. Low/lack of demand for processed products
Concept of utilization •

Lack of information/awareness− 
Information •
Competition from cheaper or superior products •
Culture •

Information− 
Purchasing power •
Expensive •

High production costs− 
Inefficient production methods− 

g. Lack of standards
Monopoly •
Quality of raw material •

Lack of standards− 
Poor post-harvest handling method− 

Lack of information •
Financial constraints •
Lack of policy on standards •
Low purchasing power •

8. Absence of supportive policy environment
a. Lack of resources

Poor Government resource base •
Weak donor support •
Allocation of resources biased against cassava R4D •

b. Attitude biased against cassava development
Cassava  has a lower priority than cereals •
Lack of strong lobby groups •

c. Ignorance of research needs of nonbiophysical aspects of cassava R4D
Lack of human capacity •

d. Lack of lobby groups to promote policies favorable towards the cassava subsector
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9. Limited cassava trade (local, regional, international)
a. Lack of information

Illiteracy. •

Culture.− 

Lack of funds. − 

Enabling policy.− 
Extension. •
Lack of resources to generate and transmit information. •

Lack of skilled manpower.− 

Lack of fund.− 

Policies provide no support.− 
Weak linkages among key players. •

Lack of market transparency (caused by middlemen).− 
Selfishness/greed. ∗
Limited supply coupled with high demand. ∗

Lack of infrastructure to transmit information.  •
Lack of resources    •

b. Lack of adequate quantities and quality
Low use of appropriate technologies in production.  •
Low use of appropriate technologies in processing. •
Poor infrastructure (poor roads, vehicles, packaging, storage facilities). •
Perishability of cassava.  •
Lack of market information.  •

c. Narrow range of cassava-based products

d. Poor infrastructure
Poor policy. •
Lack of funds. •
Lack of community effort. •

Ignorance.− 

Culture.− 

Poor governance.− 
e. Poor policy

f. Negative attitude
HCN scare. •

Lack of information.− 

Lack of preferred sweet varieties.− 
Lack of information. •
Cultural beliefs/eating habits. •

g. Lack of competitiveness.
High cost to benefit ratio. •

Lack of subsidies.− 

Use of inappropriate technology.− 
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Inefficient market arrangements. •

Policy. − 

Irregular supply.− 

Few key players on the markets.− 

Inexistence of grades and standards.− 
Globalization. •

Lack of information. − 

Lack of negotiation skills.− 

Lack of cartels.− 

Dumping.− 
Grades and standards do not exist. •

Biased policy. − 

Lack of information.− 

10. Poor R4D delivery systems
a. Limited resources for operating delivery systems

Poor policy •
Bad governance •

b. Weak linkages among keys players (researchers, extension, etc.) = weak liaison
Unwillingness to work in association with others •
Lack of resources to establish linkages •

c. Weak implementation of policies regarding delivery systems
Laxity on the part of those implementing policy •
Lack of resources for the implementation of policies •

d. Unskilled players 
Lack of resources to train players •
Lack of experience •
Lack of refresher programs •
Low standard of education (inadequate standard of human resources) •

e. Lack of motivation for human resources 
Lack of resources for motivation •
Poor remuneration •

f. Low ratio of extension workers to clients
Low funding for hiring Extension staff,  •
Unavailability of training for Extension staff •
Too many commodities demanding Extension services •
Human health problems •

g. Inappropriate extension communication strategies
Frequent changes of communication strategies imposed by donors •
Laxity in government to reinforce extension policy •
Narrow range of communication methods due to limited resources •
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h. Human health problems (HIV/AIDS)
Poor health facilities especially. in the rural areas •
Lack of medical insurance •
Cultural problems, e.g., inheritance •
 

i. Distortion of information along the communication channel
Lack of skills/incompetence •
Information overload on the carrier especially when dealing with many commodities •

5. Defining themes and subthemes for potential research projects
Ten research themes that were culled from the constraints and opportunities analyses included the following. 

Enhancing cassava usage in the region•	

Improving cassava productivity for greater competitiveness•	

Value addition to cassava through improved processing and product diversification•	

Enhancing private enterprise support for increased commercialization of cassava•	

Development of a cassava information system•	

Enhancing human capacities for an efficient cassava sub-sector•	

Public–Private Sector Partnerships for sustained cassava systems•	

Policy interventions for a market-driven cassava sub-sector•	

Strengthening delivery and adoption of cassava technologies •	

Promotion of cassava technologies for better nutrition and health •	

These sub-themes were considered to be too aggregated to show any differentiation among the chains or the 
intervention points along each chain during discussions on projects that had been developed to address them. 
Considering that EARRNET strategic focus is to commercialize the cassava subsector and that there are ongoing 
activities to address some of the constraints along the different chains × intervention points, a 2-step ranking 
procedure was adopted. Step I was to rank the key commodity chains and identify the critical interventions 
points along each of them. These rankings were effected, based on clients’ needs, level/group of constraints, 
geographical scope of constraints, frequency of occurrence of constraints, and the expected economic, social, 
and environmental impact. Out of the initial four chains considered, the food, flour, and feed chains were identified 
as critical for cassava development in the region. Step II involved the ranking of 28 cells composed of four chains 
× seven interventions points. The results of all these rankings are presented in Table 34. Food production was 
ranked first, followed by flour and feed processing, and therefore food production was the most important area 
for focus. 

Table 34. Additive model based on the mean score by stakeholders in the EARRNET priority setting workshop.
a) Market chain
Market chain Mean additive score. Rank
Food 25.8 2
Feed 24.6 3
Flour 26.6 1
Starch 17.6 4
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b) Subsector intervention points
Subsector intervention points Mean additive score Rank
Production 93.3 2
Transport 69.0 7
Processing 100.5 1
Storage/loss reduction 81.3 5
Marketing and trade 88.8 3
Utilization forms 82.5 4
Consumers’ concerns 76.3 6

c) Chain × subsector intervention points
Column by column Food Feed Flour Starch
Production 95.19 89.19 90.15 53.08
Transport 70.12 67.12 67.12 46.08
Processing 89.12 100.19 100.15 75.12
Storage/loss reduction 81.08 74.19 85.08 53.15
Marketing and trade 79.12 85.19 84.15 57.19
Utilization forms 76.12 79.08 80.19 56.19
Consumers’ concerns 78.15 66.12 79.15 57.04

What this means in terms of EARRNET’s research investment portfolio is that, if the focus is on food 
production, EARRNET will focus on research work that increases cassava’s contribution to food security. 
Interventions will include an increase in productivity, policy interventions, and broadening cassava recipes.
In the area of feeds, the focus will be on the improved processing of cassava for the animal feeds industry, 
e.g., cassava with better carotene for layers, or on improving the protein levels of cassava-based feeds by 
incorporating cassava leaves that have a higher protein level content.
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A total of 32 activities were compiled from all the subthemes/projects into a general set of activities (Table 35) 
and attempts were made to apportion them according to their contribution to each of the 28 cells (Table 36). 

Table 35. Activities from the different sub-themes.

Introduce and evaluate improved cassava germplasm for target end uses.1. 
Develop, evaluate, and make available high yielding cassava populations for target end uses.2. 
Formulate appropriate soil fertility and conservation packages.3. 
Develop 4. benign pest and disease control options.
Develop regional core collections for cassava.5. 
Socio-economic and environmental studies: ex-post, ex-ante, monitoring + evaluation of options.6. 
Search and test equipment/machinery/farm tools/animal traction/chemicals for efficient production of cassava. 7. 
Address social organizations to obtain access to capital and to influence policy.8. 
Quality analysis of various genotypes and products of cassava.9. 
Develop and test various cassava recipes.10. 
Develop and test various livestock feed formulations.11. 
Introduce and evaluate equipment for efficient processing.12. 
Upgrade traditional cassava processing methods to foster commercialization.13. 
Develop packaging and storage technologies to minimize losses.14. 
Assist the development of cassava small–medium enterprises (SME) through the facilitation of credit.15. 
Increased availability of and accessibility to various cassava technologies.16. 
Establish and operate an information system in collaboration with existing agencies.17. 
Develop publications on various aspects of the cassava chains in various languages.18. 
Implement study tours and exchange visits to more advanced cassava economies.19. 
Train various stakeholders on relevant cassava related technologies and skills.20. 
Establish a mechanism or forum for actors of the cassava commodity chains to meet.21. 
Facilitate the formation of interest group associations, e.g., feed miller, farmers, traders, transporters, 22. 
processors, and consumers.
Lobby for policies that are responsive and supportive of the cassava sub-sector.23. 
Develop regional grades and standards aiming at high quality for increased competitiveness in the 24. 
cassava commodity chains.
Establish relevant pilot units for the demonstration and transfer of improved cassava technologies.25. 
Promotion of farmers’ participatory evaluation of improved technologies (variety, information, equipment, etc.).26. 
Encourage the formation of associations for the better delivery and adoption of improved cassava 27. 
technologies.
Promote nutritious cassava recipes incorporating protein-rich leaves in the supplementation of cassava-based diets.28. 
Promote improved cassava detoxification technologies.29. 
Promote health education among stakeholders in the cassava community chains.30. 
Promote bio-fortified cassava-based diets among the population in cassava growing areas of the region.31. 
Promote the use of appropriate agronomic practices to reduce labor requirements among smallholder 32. 
actors in the cassava community chains.

The next step in the process was to prioritize the sub-themes/projects based on the 28 operational cells using 
the weighted scoring method as proposed for ASARECA and its NPPs.
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Table 36. Research portfolio for each of the 28 different cells (chain × intervention point).
Cell Activities contributing to cell
Flour processing 6, 8, 9, 12, 13, 15,16, 17, 18, 19, 21, 22, 23, 24, 25, 26, 
Food processing 6, 8, 9, 10, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26
Flour production 1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 32 
Feed processing 6, 8, 9, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26
Food production 1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 16, 18, 19, 20, 21, 22, 23, 25, 26, 32
Flour marketing/trade 6, 8, 9, 15, 17, 18, 21, 22, 23, 24
Food marketing/trade 6, 8, 9, 17, 18, 21, 22, 23, 24
Feed production 1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 32
Flour utilization forms 6, 8, 9, 17, 18, 20, 21, 23, 25, 26, 31
Flour storage loss reduction 6, 8, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 26
Feed marketing/trade 6, 8, 9, 15, 17, 18, 21, 22, 23, 24
Food utilization forms 6, 8, 9, 17, 18, 19, 20, 21, 23, 25, 26, 28, 31,
Food storage loss reduction 6, 8, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 26
Flour consumers’ concerns 6, 8, 15, 17, 18, 21, 23, 29, 30
Feed utilization forms 6, 8, 9, 16, 17, 18, 19, 20, 21, 23,
Food consumers’ concerns 6, 8, 9, 15, 17, 18, 21, 23, 29, 30,
Feed storage loss reduction 6, 8, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 26,
Feed consumers’ concerns 6, 8, 9, 17, 18, 21, 23, 29, 30,
Flour transport 6, 8, 15, 17, 18, 21, 23,
Food transport 6, 8, 15, 17, 18, 21, 23,
Starch processing 6, 8, 9, 12, 13, 17, 18, 21, 15, 16, 19, 20, 22, 23, 24, 25, 26,
Feed transport 6, 8, 15, 17, 18, 21, 23,
Starch production 1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 32,
Starch marketing/trade 6, 8, 9, 15, 17, 18, 21, 22, 23, 24,
Starch utilization forms 6, 8, 9, 16, 17, 18, 19, 20, 21, 23, 25, 26,
Starch storage reduction losses 6, 8, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 26
Starch consumer concerns 6, 8, 9, 17, 18, 21, 23,
Starch transport 6, 8, 15, 17, 18, 21, 23,

6. Priority setting among subthemes/projects
The priority setting committee decided to apply the original criteria, sub-criteria, and their weights developed 
and accepted by ASARECA and its NPPs in prioritizing its sub-themes/projects. The criteria and sub-criteria 
thus used were as follows:
 Economic growth
a) Increased value of production–defined at farm-gate wholesale level).
b) Increased value-added (post-farm)–defined for (perhaps several) channels between farm-gate / wholesale,  
 and domestic consumers/exporters.
 Social welfare
a) Increased food security–including cost and stability of food supply.
b) Improved equity–including gender, youth, and the landless.
 Environmental quality
a) Enhanced soil quality–including erosion, fertility (C, N, P, K, and micronutrients), soil physical properties.
b) Improved water management–Including water use efficiency, water availability, reduced flood/drought   
 impacts, reduced pollution.
 Regionality
a) Number of countries likely to benefit–within, say, 5 years of R4D output.
b) Increased regional integration–facilitates flows of technologies, knowledge, information, data across country  
 boundaries, improves policy harmonization/integration.
 Increased capacity
a) Enhanced research capacity.
b) Enhanced development capacity–farmers, communities, entrepreneurs, traders, processors, exporters, etc.
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The weights used in the prioritization process were as follows:
Criteria Wt Sub-criteria Wt
Economic growth 30 Increasing value of production (farm-gate) 16

Increasing value-added (post-farm) 14
Social welfare 23 Increasing food security 16

Improving equity 7
Quality of environment 20 Increasing soil quality 13

Improved water management/use 7
Capacity building 14 Increasing research capacity 8

Increasing development capacity 6
Regionality 13 Number of countries currently or potentially affected 7

Potential for improved regional integration 6
Total 100 100

These were applied to the 28 chains by intervention point by 26 stakeholders attending the EARRNET 
workshop. Results of the prioritization are presented in Table 37. Seven cells were rated as having high priority, 
11 of medium, and 10 of low priority. Careful analysis of the ranking, however, confirms EARRNET’s initial 
prioritization on and addressing production, processing and utilization, and marketing within the food, flour, and 
feed chains. This therefore led to the development of the consolidated projects (Annex 1). Three task forces 
were set up to address details of production, processing, and marketing across the three selected market 
chains. 

7. Recommendations for implementation
The following recommendations were proposed towards the implementation of the priority activities:

Policy recommendations

Improving the legal framework  
To encourage the increased use of cassava in the industrial sector, there will be deliberate efforts to support 
contractual arrangements between producers (organized) and processors. This will require mechanisms for 
entering into and enforcing contractual agreements. To achieve this, there will be need for policy support on the 
enforcement of regulations to build trust and equity in the market- place and especially along the commodity 
chain.  

The development of grades and standards for various cassava products and mechanisms for their enforcement 
will increase the pace of cassava commercialization in the region. Grades and standards can be developed 
at the national level and then extended to the regional level for regionally traded products. To achieve this, 
some form of institutional framework that brings together all the actors along the value chain will have to be 
established. This institutional body can then be charged with the development and implementation of the 
grades and standards. Initially the standards could be just those acceptable to the industry and consumers, but 
later assume national recognition by the Bureau of Standards. 

Investigating financial options 
There is a need to improve rural financial options, including loans to farmers’ associations and venture capital 
arrangements with specialist organizations, traders and processors. Credit facilities can greatly assist traders 
and processors to expand their economies of scale and hence increase the demand for cassava products. 
Financing could also be explored for supporting farmers to purchase bulk inputs, such as planting material and 
the technologies for processing and drying chips. 
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Government policy supports to improved transport
This would ensure that government policy supports access to improved transport via road and rail, and that 
access to information is also improved in the rural areas, via radio, telephone, and the internet. Other measures 
would include a reduction in the number of roadblocks and other forms of control that increase the cost of 
marketing.

Improved physical market infrastructure 
Improved physical market infrastructure, in the major urban centers will lead to the reduction of transaction 
costs at the market level. This will also reduce losses incurred due to poor storage and trading conditions.

Support to the development of private sector support groups
EARRNET envisages working closely with private sector associations, so that these can work in a more 
cohesive fashion and be in a position to lobby with Government and donors.

Support to import substitution  
Cassava utilization in the industrial sector could greatly increase through import substitution policies. Since 
all the countries in the region are net importers of wheat there should a policy lobby to require baking and 
confectionary industries to incorporate a percentage of cassava flour in their flour. Similarly, the use of cassava 
flour in animal feeds and in the brewing industry should be encouraged.

Deliberate efforts should be made to promote the diversification of cassava products through the promotion 
of improved processing technologies. Cassava should also be given prominence in policies on food and 
agriculture in the region.

Other specific policy measures include the following:

Promote cassava for food security•	

Make a deliberate attempt to promote improved processing technologies for cassava•	

Revise punitive taxes that discourage cassava trade•	

Promote market efficiency through the provision of information•	

Environmental concerns 
a. reduce soil erosion, research on motivation and practices. 
b. reduce pollution, especially in the production/processing of starch. 
c. prevent the destruction of ecosystems and forests, reduce shifting cultivation.

Institutional support 
a. public/private sector partnerships essential, e.g., for herbicide resistance, response to plant nutrition   
 practices, research infrastructure, training of scientists, farmers, organizations, and cassava networks.
b. Develop and support institutional links along the commodity chain to promote market efficiency.
c. Coordinate all cassava activities among various institutions in the country through the establishment of a  
 Cassava Working Group
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8. Conclusions 
Based on ASARECA’s criteria and recommendations for the priority setting process EARRNET identified its 
research themes and sub-themes. In total, nine project areas were categories whose aim is to commercialize 
the cassava sub-sector to assure food security, rural incomes, and socio-economic growth.  

The analysis that led to the identification of these research priorities for EARRNET showed that the potential 
avenues for improving returns to the sub-sector should be ameliorating cassava productivity by enhancing the 
utilization of local and exotic genetic resources, improving plant health through the adoption of integrated pest 
management measures, improving the diversification uses, and enhancing the efficiency and effectiveness of 
the technology generation and dissemination systems. To ensure that the research is in line with the aspirations 
of the stakeholders of member countries by transforming farmers from the subsistence level to commercial 
agriculture, research will have to be undertaken within the context of a market-oriented approach. The focus will 
be development of growth along three prioritized chains (food, flour, and feed). Within each of the chains priority 
areas for R4D have been identified; the necessary activities to achieve growth have also been determined.

The main focus will be to strengthen the private sector, farmers’ groups and create linkages between 
processors and farmers in order to assure efficient market linkages.  EARRNET along with other development 
partners will also lobby for necessary policy changes/ reforms to spur private sector growth and participation in 
the development of the sector.

To achieve this EARRNET will work in partnership with private sector, NGOs, farmers groups, donors, national 
research systems, and regional and international research centers.

For the immediate and near future, this document shall constitute the basis for the formulation of research 
projects on cassava in the ASARECA region.
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Annex 1. Results framework for EARRNET 

Goal: Increased economic growth and improved 
livelihoods in the ECA region while enhancing the 
quality of the environment.  

Strategic Objective: Enhanced productivity, value 
addition, and competitiveness of the regional 
cassava system. 

R1. Demand-driven 
cassava technologies 
and innovations 
generated and 
promoted.

R2. Regional and 
national policy options 
for the transformation 
of commodity cassava 
systems facilitated.

R3. Regional and 
national capacities 
for cassava IAR4D 
strengthened.

R4. Enhanced 
availability of cassava 
information system 
for research and 
development (IRD).




