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Making agri-food systems work for the poor

Synthesis, lessons and new research agenda for Eastern and Central Africa

Insights from IDRC/ASARECA Side Event at the 2nd ASARECA General Assembly

By Hezron Mogaka & Washington Ochola

Background

he sur i al of many households in frica is ased food produc on from peasantry  he produc on  
processing  distri u on and marke ng of food should e done in a system that contri utes to the well eing 
of the poor  he inter-linkages and increasingly glo alised networks of food produc on  on- and o -farm 
technologies  consump on and regulatory systems are ound together at local  na onal or transna onal 
le els  gri-food systems also focus on the natural resource ase and comple ity of food produc on in ways 
that de ne the reali es of the poor  n this regard rural people s economic eha iour is em edded in a 
comple  we  of social rela ons and issues of cultural iden ty  social capital  gender  and locality  ec e 
agri-food systems research must generate technologies and a ect poor people li es y directly impro ing 
li elihoods at the indi idual and household le els  uch research must also strengthen produc ity as a 
measure of sectoral performance and socio-economic status of communi es while promo ng conser a on 
and unlocking gene c di ersity and natural resources for future genera ons

frica s popula on is pro ected to con nue its upward trend and e en dou le y  his may constrain the 
desire to mo e masses out of po erty  mostly in the rural areas  as a goal for agricultural de elopment under the 

omprehensi e frica gricultural e elopment rogramme  esearch and de elopment e orts in the 
region must remain focused on pro-poor approaches  technology de elopment  dissemina on  use and scaling 
up  n estment in research and de elopment is increasingly focusing on de eloping and nurturing the capacity 
for technology de elopment  dissemina on and adop on  rop-poor research and de elopment e orts are also 
aimed at market-dri en gains which ha e to e consolidated y ma imi ing the num er of the poorest of the poor 
smallholder farmers who access and use the technologies  he nterna onal e elopment esearch entre  
con nues to work with the na onal research and academic ins tu ons and their partners in astern and outhern 

frica to implement research and de elopment  pro ects with a focus on research that fosters sound 
en ironmental management policies and long-term economic de elopment  his research and de elopment 
ini a es are focused par cularly on helping ulnera le communi es  smallholders  women and the youth in 
rural areas o ercome their conte t speci c challenges that con ne them to po erty  he immediate outcome of 
this therefore is to counter the e ects of chronic and acute food and nutri on insecurity pro lems in the region  
ood and nutri on insecurity in the region is caused y a comple  com ina on of factors including declining soil 

fer lity  degrada on of natural resources  ine cient markets  weak ins tu ons and ine ec e policies  

Annex I
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he ssocia on for trengthening gricultural esearch in astern and entral frica  held its nd 
eneral ssem ly and cien c onference from th to 13th ecem er 13 in u um ura  urundi  he 

theme of the high le el regional gathering was ransforming griculture for conomic rowth in astern 
and entral frica  he  supported side e ent was con ened under the su -theme Making gri- ood 
ystems ork for the oor in u - aharan frica  t the e ent 1  di erent research teams shared their 

lessons  challenges  and recommenda ons from on-going and recently concluded -funded pro ects  
essons were shared under road thema c areas of pro ect o er iew  technology and dissemina on  going 

to scale and natural resources go ernance  his synthesis paper summari es the highlights  lessons and 
recommenda ons for new design  programming  in estment and implementa on of pro-poor agri-food 
systems research

Session Outputs and Main Findings

his synthesis report recogni es aried outputs from the  research pro ects presented during the side 
e ent and proposes a generic framework as well as speci c direc ons for enhancing  research through 
pro-poor targe ng and going to scale with technologies and approaches that work for poor smallholder 
farmers  he following papers were presented

Project Overview and Design:

1  Upgrading omen s food alue hains in igrey egion  thiopia  Lemlem. S Mekonnen 
 caling ustaina le and management nno a ons  he frican ighland ni a e  e olu on 

Model. Dr Joy. Tukahirwa, 
3  ntegrated management of wetland resources for impro ed food security and enhanced li elihoods  

er iew of the pro ect  y Dr. Nelson Turyahabwe
 onne ou ernance des ressources naturelles  collec es y Sylvain Mapatano et Déo Niyunkuru

Technologies for Productivity and Resilience:

1  terminants de la p rennit  des syst mes an rosifs au urundi  Deo Niyunkuru
 mpact des technologies de ges on de l eau et de fer lit  des sols sur le rendement du ma s dans les 

r gions semi-aride  cas de la plaine de la u i i  E. Bagula
3  inancial losses due to soil erosion in the Mt  lgon hillsides  Uganda  a need for ac on  Onesmus  

Semalulu
 ice cul a on prac ces y smallholder farmers in rain fed lowland ecologies of astern Uganda  

areas for poten al inter en on y David Nanfumba N. Turyahabwe, J. Ssebuliba and W. Kakuru
Value Chains:
1  Understanding pro-poor market dynamics of a tradi onal crop within a resource poor producer 

community - E.M Kihoro, I.Maina, Q. Diba, E. Chelimo , K. Mutea and F. Murithi.
 alue chain analysis for enhanced commerciali a on of neglected minor crops among rural poor 

farmers- K. Odongkara, B. Mbilingi and A. Nasuuna
3  nalysis of orghum alue hain in hikhwawa  ilongwe and asungu istricts in Malawi - Joseph 

Djanja



5
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

 he marketa ility of ag silage among smallholder farmers in im a we - Nyashanu, R; Mugabe P
 nhancing adop on of technological inno a ons for orphan crops among rural poor farmers - Omadi J.

Going to Scale:

1  rocessus d alua on des incidences de la gou ernance des ressources naturelles par la m thode  
matrice d in uence  au urundi et sud i u  Serge Ngendakumana

 e olu on -  mechanism for scaling adop on of sustaina le land management in astern frica 
highlands  J. Nakanwagi, 

3  nno a on pla orms for the esta lishment and management of community nurseries in the central 
highlands of Ethiopia Yosef Ameha, Kassahun Bekele, Mehari Alebachew 

 rade-o s to etlands ontrol and Management in Uganda  a Mul - ec e ecision nalysis 
Approach- Willy Kakuru

 armer perspec es on scaling up orphan crops in Malawi armer perspec es on scaling up orphan 
crops in Malawi - Frank Tchuwa  Lilongwe University of Agriculture and Natural Resources (Bunda 
Campus)

 eterminants of ide Adop on of M echnologies on the slopes of Mt  Elgon  J. Bushoborozi
 ri ers of the Agricultural ystems of the ural oor  A ynthesis of essons from Malawi - Daimon 

Kambewa and Mayamiko N. Kakwera
 Enhancing adop on of technological inno a ons for orphan crops among rural poor farmers - Omadi 

J. R

Natural Resource Governance:

1  ommunity par cipatory sustaina le land management ylaw formula on in the ighlands of 
central Ethiopia Chilot- Yiga

 and care y laws can increase adop on of soil erosion control technologies  e idence from Mt Elgon 
highlands in eastern Uganda

3  a dynami ue de gou ernance des ressources naturelles collec es au urundi  Astère 
Bararwandika

 a dynami ue de la gou ernance des ressources naturelles dans la r gion des grands lacs - Paulin 
Polepole

 Enhancing coping and adapta on to food insecurity among mall cale ural armers in Uganda - 
Bwambale Mbilingi, Odongkara K, Omadi R, Nasuuna A, Mutenyo H, Mugimbi A

 rade-o s to etland ontrol  Management in Uganda  a Mul -o ec e ecision Analysis 
Approach - Willy Kakuru and Mwrifsteam

 mplica ons of market access on soil and water conser a on in estment in the highlands of eastern 
Uganda - R. Gidoi, Dr. F. Mugagga, Prof. M. Buyinza, Dr. W. Wagoire 

 he Users  ed rocess  a rokerage mechanism to uild mul -stakeholder partnerships in A   
Jonas Mugabe
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he lessons o tained from the side e ent in turn are useful in de ning impact pathways and intermediate 
research and de elopment outcomes for poor smallholder farmers  he synthesis report iden es 

e main ndings  from which it deri es speci c and corresponding recommenda ons for indi idual 
researchers  research organi a ons  A A E A   other nding agencies and players in the A  research 
and de elopment arena  E amples are also listed from some of the research pro ects  hese ndings are 
highlighted elow

Main Finding 1: Understanding and Actualizing Agricultural Research for Development

n order for Agricultural esearch for e elopment A  to e closer to smallholder farmers  it must 
e concei ed as a system comprised of not only the research protocols and also socio-economic and 

ecological elements pre ailing at the community le el and eyond  his is principally ecause research must 
pro ide solu ons tor challenges of po erty and hunger  ransforming agri-food systems will thus re uire a 
transforma on of agricultural research to deal with the comple ity of the challenges facing farming systems  

he side e ent appreciated that

 Agri-food systems research must allow sol ing a speci c pro lem in a gi en area  “Research should 
not be for the purpose of research or for publica on  and also not only be content to bring new 
technologies to farmers  it must also support and promote local inno a ons since the comple ity of 
the challenges re uires mul ple responses based on an integrated and par cipatory approach

 t makes sense to in ol e the farmers as they are con nuously engaged in uni ue local and 
independent research process that ha e safeguarded crop species  preser ed and enhanced hybrid 
igor and performance of crop arie es and animal breeds through selec on and management

 nforma on ow is best facilitated between research and farmer and other actors in agricultural 
alue chains  

he papers presented  to aried degrees  capture some aspects of integrated agricultural research for 
de elopment  n par cular the lessons indicated that pro ects were designed to integrate the perspec es  
knowledge and ac ons of di erent stakeholders around the common theme of pro-poor agri-food systems  
Most pro ects used a broad working alliance to enhance chances of in uencing po erty and food security 
desire by stakeholders  he pro ects were also concei ed to allow learning that stakeholders by working 
together  here remain di cul es in pro ect coordina on to achie e a realis c social learning process  he 
learning has remained at the le el of partners working together rather than on tangible solu ons to the 
research and de elopment challenge targe ng the poor which is easily scalable  here also e ist unclear 
procedures of ins ga ng and monitoring learning at arious le els - indi idual  organi a onal and ins tu onal 
le els  E en weaker are the mechanisms that researchers put for learning by communi es or farmers

t emerged in discussion sessions that research tailored to the needs of poor households and self-mo ated 
farmers groups has the highest probability of success in terms of real change in food security and income 
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status  uptake by other farmers and access to markets  or A  research to deli er tangible outputs leading 
to adop on of impro ed technologies and policies in the region  the design and implementa on modali es 
should be assessed against the alterna es for achie ing broad de elopment  esearch that also supports 
broadening poor farmers  asset base as a predicate of li elihood support and pro ides access to market 
is key to achie ing rural po erty alle ia on  his will in turn s mulate demand for and adop on of new 
agricultural technologies  in puts and ad isory ser ices  n estment in this kind of research is iable e en for 
go ernments and pri ate sector  he sessions had discussions on where A A E A  A s and  focus in 
research in estment for ma imum pro-poor bene ts and de elopment outcomes  he discussions concluded 
that tracking change among the poor will be gauged well if there is an research assessment if informed 
by the collec on and analysis of up-to-date and conte tual datasets on key ariables for socio-economic 
pro ling of the poor li ing in speci c agro- ecological geographic areas  knowledge about the agricultural 
alue chains and farming systems as well as other household li elihood ac i es  here is also need to 

capture infrastructure and market informa on coupled with the realis c prospects for the research raising 
agricultural produc ity under these condi ons

Main Finding 2: Project Design

o make research signi cant  researchers must iden fy speci c outcomes that their research has in uenced 
in order to map ariables and dynamics that are signi cant in the outcome- impact pathway  y so doing  the 
research will capture succinct uan ta e and ualita e data to support documenta on of outcomes to 
build a dataset o er me in a way that represents the broader emerging pa ern analy cally and encourages 
researchers to consider how they can inten onally contribute to the most profound transforma on possible 
including addressing the per ading issue of food security  ro ects must be designed to achie e integra on 
and broaden opportuni es for target groups to reali e de elopment aims  peci cally the design issues 
include

 Adapt approaches to di erse conte ts for ease of going to scale
 uilding ins tu ons and empowering stakeholders
 uppor ng pro-poor local  na onal and interna onal ac ons by policy makers  pri ate sector  

researchers  academic ins tu ons and other ser ice pro iders
 ostering farmer-led partnerships at di erent le els

he lessons also re ealed that A  research will not work for the poor unless they promote household le el 
agricultural produc ity and market opportuni es as well as di ersi ed li elihoods on and o  the farm and 
reduce risk and ulnerability

he design of research pro ects supported under A  program  on paper had inten on to address the main 
constraints to pro-poor growth  he designs of most pro ects howe er  failed to bridge the persistent 
gap between poor rural households and public and pri ate ins tu ons for research  e tension  marke ng 
and nance  e er designs are needed for e ec e roles to be played by alue chain actors and address 
weaknesses in ins tu onal arrangements that con nue to limit the e tent to which poor people can be 
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engaged in A  Also e ident is the inappropriateness of research designs whose de elopment outcomes 
depend on agricultural ser ice loca ons nance  informa on  markets  inputs  and stakeholder capabili es 
not resident in lead ins tu ons or research teams  orking partnerships should be deployed to create 
opportunity to le erage capaci es and linkages within pro ects to address these shortcomings

 and A A E A should create capaci es and support research programming that address these 
weaknesses through fundamental realignment of the ins tu ons that support and conduct A  research 
related to ser ices to poor rural households  More inno a e ins tu onal arrangements are needed  
including partnerships among public  pri ate and ci il society organisa ons within the research set-up  

he arrangement should be matched with research processes and tools that encourage prac oners and 
researchers of those organisa ons to work with poor households and to build their capaci es to do adopt 
and con nuously use the technologies generated while supported doing to scale  

A  research designers must be cogni ant of the fact that poor rural households are further constrained by 
the degraded natural resources that they depend on  esearch should ensure produc ity gains alongside 
adap e capaci es to stall further degrada on  herefore A  must  of necessity  pay greater a en on to 
sound stewardship of en ironmental goods and ser ices

Main Finding 3: Pro-poor Technology generation, dissemination and use

iscussions around the studies and related A  pro ects re ealed some cri cal elements that should be 
addressed for pro-poor A  and technology genera on  dissemina on and wider uptake  here are

1  areful and conte t  based de ni on of target group the poor  as a pre-re uisite for A  research 
pro ects and programmes that hope to bene t the poor and alle iate po erty  A clear di eren a on 
and characteri a on of the poor should embedded in the research design to allow e en more subtle 
targe ng so that research addresses their speci c needs  in ol es special groups in research ac i es 
and ade uately meets their dissemina on re uirements

 Appropriate mainstreaming of gender through more e plicit address to gender ine uality in design  
implementa on and dissemina on of A  research and de elopment ini a es  

3  caling up the in ol ement of the poor in A  research pro ect design  ele ant stakeholders 
including the poor  should take part in research design to s mulate par cipatory technology 

genera on  y introducing mechanisms that allow small holder poor  farmers to in uence A  
research ia channels like organised consulta ons  representa on of the poor in research groups and 
dissemina on fora and introduc on of research funds that speci cally target and in ol e the poor  

 mpro ing access by the poor to A  research results in terms of informa on  knowledge  skills  
materials  facili es  infrastructure  markets and nance  
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he technology genera on and use aspects of the side e ent papers did indicate the goal of most research 
pro ects was clear on pro-poor outcomes but the abo e elements for pro-poor A  research were only 
addressed to a limited e tent and not fully translated into the implementa on and communica on strategies  

nly a few countries included comprehensi e components that relate to targe ng the poor  gender ine uality  
in ol ement of the poor and access to informa on and technologies

he session discussion generated sugges ons for transforming the plight of the poor ia agri-food systems 
research  he genera on  dissemina on and use of such technologies is cri cal in this regard  he technology 
genera on process in agri-food systems research should  according to pielman  at the ery least

 uild pla orms to iden fy opportuni es  assign roles and responsibili es
 ommit resources to both  the pro ect ac i es and coordina on e orts
 reate formal and informal strategies to manage and mi gate pro ect risks
 esign mechanisms to facilitate knowledge e changes and resol e con icts
 e elop benchmarks and decision-points to e aluate progress and choose to con nue or terminate
 Ensuring mpact and oing to cale
 E plicit analysis of the impact pathways through which pro ects a ect po erty

n conduc ng research with technologies generated targe ng the poor  it is important to consider how the 
technologies will be adopted  hether poor households bene t from research outputs depends on many 
underlying socioeconomic condi ons that should be factored in research and other technology de eloped 
processes  uch enabling condi ons include an e uitable distribu on of land and income  secure ownership 
and tenancy rights  e cient input and output markets that ser e all farmers  research and e tension systems 
that are geared toward small and large farms  and scale-neutral technologies ollier and ercon   
Although A  cannot research directly in uence this strategies for suppor ng ac on by rele ant actors should 
considera on in the research design  implementa on processes  partnership arrangement  communica on 
and dissemina on e orts

Main Finding 4: Going to Scale with AFS Research and Development

he side e ent gathered many lessons that e plain why many research pro ects fail to go to scale  mpacts 
of present research e orts remain isolated and far-between due mainly to lack of purposeful design and 
implementa on strategy that directs e orts toward going beyond pilo ng  here is an urgent and cri cal 
growing need for up out-scaling based on increasing understanding of models and concepts  As discussed in 
the side e ent scaling up should be understood to a collec on of strategies and plans for wider dissemina on 
of a new techni ues  prototype product  prac ces or processes  growing  of results from small to bigger 
and new le els  and transla ng a small scale ini a e into a spa ally e pansi e scale and wider go ernment 
policy  mportant in this regard is for Agri-food systems research to be clear on  the model  inno a on or 
pro ect to be scaled up  what is being scaled up  the methods of going to scale  the how of scaling up  the 
organi a onal roles in ol ed in scaling up  the who of scaling up  the dimension s  along which scaling up 
occurs the where  of scaling up  
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 has been funding a wider array of research and de elopment  he main components of research and de elopment 
pro ects funded by  and other donors in their category include  pilot or  pro ects  demonstra on pro ects  
capacity building pro ects  and campaigns  t should be a re uirement to ha e in the design of the pro ect strategies  
plans and budget for going to scale with the research ndings regardless of its type

he elements of successful scaling up were noted in the discussions including the length and planning 
during lead-up me during which locally e ec e and appropriate technologies and processes are re ned  

ther factors rele ant to the success of scaling-up e orts include determined e orts at simpli ca on and 
documenta on of lessons in order to demonstrate the pro ect s e ec eness as a best prac ce  he 
approaches to mapping the progress of going to scale in di erent dimensions are based on documented 
e idence and applica on igure 1

Figure 1: Factors influencing technology scaling

Source: Jim Hancock (2012)

essons from presented papers indicate narrow understanding and applica on of going to scale for wider 
impact  he main dimension of scaling up prominent in the papers is e pansion geographically  caling 
up  howe er  goes beyond the geographical scope  esearch should be designed and implemented 
in such a way that lessons are gathered to scale it out to othe geographical areas as well as other 
dimensions including  e tending ser ices and technologies to more farmers within the original community 
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breadth of co erage  sharing detailed agri-food systems knowledge and informa on depth of ser ices  
widening the target popula on to include  for instance  all ulnerable groups li ing in water stressed 
ecosystems client type  or applying the approach to address other issues other than the original 
problem problem definition

            

 Ability to replicate and e pand the ins tu onal characteris cs that were key to the outcomes 
achie ed

 Acceptance and reali a on of the need for the up-scaling model by the 
rele ant stakeholders  poten al partners  and intended target group

 Clarity of inherent and apparent economies or diseconomies of scale
 ocumenta on of the model  including the process component  and assessment of its cost-

e ec eness
 oes needed funding e ist for replica ng the model on a large scale
 Understanding of the pre ailing special or uni ue social or poli cal conte t or general 

circumstances of the research pro ect including cultural  ethnic  or religious alues
characteristics  distribution of power  homogeneity  economic condi ons that would cataly e the 
replica on

Main Finding 5: Governance of AFS

o ernance remains a cri cal issue in A  research in so far as it in uences alue of research  o ernance 
dictates the interceding in uence of enabling condi ons for poor farmers to access and use agricultural 
research technologies and the natural resource base  Agri-food systems research should also pro ide 
answers to go ernance ues ons and especially guide decision making at all le els  essons on natural 
resource go ernance must be inten onally captured in A  research owing to the importance of natural 
assets and their management to the poor  t is impera e to address any gaps in policy frameworks and 
ins tu onal arrangements for natural resource go ernance e en as agri-food systems research is designed 
and implemented  he use of natural resources as basis for agricultural produc on demand a clear strategies 
within the research and out-scaling models that address issues of go ernance of natural resources  his 
should be in order to promote coopera e solu ons for e cient management and e uity with respect to 
socio-economic bene ts o er scale  me and space as well as co ering ulnerable and poor people

Future research should be designed to address current shortcomings in inclusion of natural basis to ensure 
more lessons are compiled on what dictates who accesses to and use of household and community water  land  
forests and other resources  ntegra on of go ernance studies and de elopment in uence in future research 
must be a seamless coupling not through current isolated approach by go ernance e perts and organi a on  
Further research and support is also necessary on the role of non-local decision making en es as well as 
processes and power structures in rela on to di erent poli cal  social  economic and administra e systems 
that a ect poor farmers need for accountability of for the sake of food security and other outcomes of 
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research  hese go ernance issues play out as conte t factors that usually trigger or deter wider adop on 
and sustainable u li a on of resource management

Moving Forward

Innovating AFS Research
er nent and persistent issues for making AF  research work for the poor s ll remain and should be 

addressed by researchers  research organi a ons at na onal and regional le els and by research funders
partners like C  he issues if well integrated in design  implementa on  funding and monitoring of AF  
research procedures will undoubtedly impro e research uality for impact and ease of going to scale with 
pro ects that directly bene t the poor in terms of food security impro ement and wealth crea on  he issues 
include capacity building  approaches to scaling up  out-come-output orienta on and models for research 
management  business promo on  scaling up and general agricultural transforma on

           

a  esearch  capacity building and de elopment ini a es to con nue to promote the understanding 
of and increase in labour produc ity through mechani ed and C -propelled agriculture at all le els 
with special focus on engaging the youth and women in agriculture

b  etermina on of appropriate business model that can a ract the youth to pro tably and 
compe e engage in agriculture alue chain learning from successful models such as the e pansion 
and prolifera on of the boda boda  cell phone and other emerging models

c  caling up and increasing the wider commerciali a on of under-u li ed crops through inno a e 
ways that incen ise small scale farmers  engagement

d  mpact orienta on  understanding the missing links  iden fy speci c inno a ons to make a 
di erence  how the results will be used  pro ect should ha e clear partnerships across sector and 
disciplines  clear graduated outcomes  learn from models that ha e worked to learn how to scale up  
sustainability as part of pro ect design  en ironmental and implementa on sustainability

t also emerged that inno a on is not necessarily what is new but that which presents new opportuni es for pro-poor 
prospects through the 3 s  deas  nno a ons and mpacts  here is need for where resources allow pro ect s to 
conduct uick sur ey to assess outcome and impact le el results  his should be factored in the research design and 
budget  esearchers should design simple tracking tools to ensure con nued monitoring and enable the results and 
outcomes from the pro ects to be shared widely to in uence policy and prac ce  ustainable transforma on is hinged 
on ins tu onal aspects such as local alue system  markets  policy  social capital and stakeholder capacity to adapt 
technologies  ro ects should inno a ely incorporate transforma onal channels in the conduct and dissemina on 
of research for de elopment  At the regional le el there is need for bringing to scale emerging posi e results  the 
need to take seriously some of the emerging terminologies  inno a ons  up-scaling to regional research issues
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 Ac on-oriented research  going to scale
 ow to address e ternal supply of more preferred foods which may be a dri er to undermining some 

of the local foods
 esearch on ins tu onal frameworks that create a market-oriented small-scale holders taking into 

considera on en ironmental sustainable basis  nutri on  in ol ement of youth  crea on of obs for 
the youth  business incuba on perhaps to be conducted in the same sphere  youth engagement  
business incuba on  wealth crea on  in ol ement of the rural poor

 esearch that is regional in nature  de ned landscape  based on clear alue chain
 eed system focused on underu li ed high alue crops  linking farmers to the markets  promote 

di ersi ed food reser es  going beyond mai e

A number of strategies can be deployed to reali e inno a e research  these include interroga ng new 
approaches and best prac ces for integrated sustainable intensi ca on  he use of market-oriented 
produc ity-impro ement research and alue chain models will strengthen the compe e ability of 
smallholder farmers in general and the poor in par cular  and as the basis of agricultural produc on should 
be factored in pro-poor AF  research  his will con nue to re uire integra on of research and communica on 
strategies that reduc on land degrada on replenish soil fer lity and also address land tenure and related socio-
economic issues like gender  he use of integrated catchment strategies for natural resource management 
in research design  implementa on and scaling up is e ually instrumental and can be integrated in research 
processes  he applica on of mechanical power  and embracing informa on and communica on technology 
at all le els especially if the largely underu li ed youth popula on in the region is to be deployed

Ideas for IDRC Programming and Support

esearch funding by C should con nue the focus on useful research for de elopment  by ensuring 
and suppor ng the design  implementa on and communica ng in ways that heightens the reach to those 
who can use farmers  ser ice pro iders and policy makers  and other stakeholders  upport should also be 
gi en to ensure researcher design for procedures to track and e aluate the e tent of research in uence  
As partnerships are designed and research usefulness for de elopment is planned uality aspects should 
not the lost  his is with respect to the scien c process including research design  methodology for data 
collec on  analysis and presenta on  A  the same me the C supported research should further con nue 
to emphasi e the impact and rele ance of research beyond ordinary outputs and consider outcomes  pecial 
a en on and components of the research should be paid to how research in uence or changes prac ce and 
policy as well as con nues to socio-economic and ecological changes  ar cipants were howe er concerned 
with the o er-emphasis of impact at the e pense of research uality  his was concluded to be non-issue 
as there e ist sound research pathways that can indicate contribu on to impact on poor farmers while s ll 
maintaining scien c rigour
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he model used by C to support research in the region s ll remains rele ant  ts focus on food security 
and pro-poor research for de elopment will con nue to be ital for the socio-economic transforma on of 
the region  hile agriculture will for some me the main window for po erty eradica on and food security 
enhancement  emerging and new research agenda should be considered for an e en more engaging C 
support  he approach used by C of constant engagement and direct partnership with scien sts and 
research organi a ons should be maintained and strengthened by lessons gathered from the side e ent and 
other follow-up ac i es

here are howe er many missing links in the research-impact pathway  More support and capacity building 
should target the e orts to reali e the impact contribu on of AF  research  his includes research design  
partnership composi on and management  communica on strategies and research outcome monitoring  

he inclusion of baseline se ng and appropriate re iews and e alua on systems will become more useful  
E orts need to be made to adopt a phased approach to ac on research  impact orienta on and scaling up

Failure to go to scale and demonstrate impact remains a ma or area of concern  he deployment of appropriate 
models this was not apparent in all research papers  will ensure research ndings are brought to scale  ast  
current and future success cases and their ndings can be modelled to trigger ac on by wider communi es  
pri ate sector and other actors to mul ply the bene ts and e en commerciali e to scale  

ar cular a en on should be paid to the transforma on of agriculture ia youth in ol ement in taking up 
results of studies through incuba on approaches and other models  partnerships and C  dri en inno a ons 
should be supported as well  As part of scaling out  research for de elopment could embody models to target 
the masses youth  women  poor  people li ing in fragile ecosystems  ulnerable communi es across state 
boundaries  small farms and others through research and de elopment inter en ons that also ha e educa on  
food security  market access and other challenges as entry points for going to scale  espite the much needed 
di es ture into new research and de elopment fron ers  concentra on on crops  li estock  agro-food systems 
and commodi es and technologies that ha e uick  returns to in estment and bene ts to poor households 
should be maintained  All in all research supported must demonstrate in both design and implementa on 
conscious s mula on of ma imi a on of farmers  bene ts and natural resource protec on in the alue addi on 
processes  ther key areas for which inno a e research should be targeted and supported include

a  Mechani a on to increased labour produc ity at all stages
b  usiness model to get the youth to be in ol ed in agriculture to actuali e transi on and impact on 

smallholder farmers
c  utri on as an entry point for promo on of research and produc ity in underu li ed crops
d  ocumenta on of working models for scaling up

t should remain a ma or re uirement that new research ini a es must demonstrate the di erence they will 
make in terms of propelling the transforma on of the region s agriculture and its dri ers  here must also be 
a demonstra on of e uitable  en ironmentally sensi e produc ity food security results  n future  pro ects 
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ha e to address the missing links that constrain agricultural transforma on and inno a ons in ways that are 
prac cal for the farmers  conte t

Conclusions and Recommendations

Although the research pro ects under the C support targeted the poor as bene ciaries  the presenta ons 
did not e plicitly demonstrate that this was reali ed  he design of pro ects should directly target the poor 
by ensuring that A  results are rele ant for and applicable to their speci c re uirements  or by using A  

to bene t other target groups  but with secondary bene ts to the poor such as reduced food prices and 
increased food a ailability

C should work with partner ins tu ons and their researchers to ensure they are more e plicit in their 
choice of strategy and systema cally monitor whether the desired prop-poor outcomes are achie ed  

hene er agri-food systems research targets the poor directly  their agro-ecological  socio-economic and 
geo-poli cal conte ts should be considered in designing their par cipa on and outcomes  his works best 
by in ol ing the poor in research priority se ng  design  implementa on and monitoring so that research 
outputs become rele ant to the poor  he con gura on of the poor should also be considered with special 
reference to gender and ulnerability to climate change and other socio-economic changes  omen and 
youth in ol ement in agri-food systems research processes is par cularly important to this end in order to 
impro e accountability of research programmes to the poor  

t is also cri cal to make research outputs a ailable to the poor through accessible dissemina on channels  
he poor are less able to access and use research ndings due to poor connec ity by road  media or inter-

personal contact with intermediaries such as e tension agents and traders  and resource endowment  hey 
also ha e limited access to modern C  pla orms increasingly used by researchers  pecial e orts should 
be made to ensure that the channels for research dissemina on and uptake en ironment are conduci e 
to the poor  his re uires appropriate infrastructure and policies that enhance the u lity of dissemina on 
mechanisms by catering for the speci c needs of the poor

         

 den fying more e plicit A  agenda and funding modali es that accommodate strategies and 
inter en ons that are directed at the poor  his should include an opera onal de ni on of the poor

 Ensuring that including and tackling food systems challenges of women and the youth become a core 
part of AF  research

 Ensuring that research targets the poor much more speci cally in the dissemina on of results with 
messages  media  materials  inputs and ser ices that are tailored to their speci c needs  C s can 
speci cally ery a rac e to the rural your

 e elopment aspects of iA  should include capacity building for the poor to organise themsel es 
and ac ely take part in agricultural alue chains as well as in pla orms that shape the AF  research 
agenda  
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 As a re uirement research proposals must include e -ante analysis of e pected impact on po erty  
and independent e -post analysis of whether this has been achie ed through broad-based analysis 
of social  economic  poli cal and technical conte t in which the pro ect is to operate  and in uence 
impact on po erty and food security

er and abo e these recommenda ons  the mind sets of researchers must be shi ed by raising awareness 
about demand-led and pro-poor research approaches and the de elopment of so  skills  communica on  
nego a on  facilita on  and capacity building on the use of ualita e research methods that complement other 
research techni ues for addressing needs of the poor here may be a need to design good prac ce guidelines 
for making AF  research results work for the poor peci c a en on should be paid to suppor ng learning among 
researchers and other AF  actors as well as other in ol ed in planning and implemen ng pro-poor AF  research 
and de elopment programmes to share e perience from clear eld e amples  where emphasis is gi en to the 
how to  in terms of approaches and tools used against the pre ailing conte t and costs

n responding to the need for AF  research to work for the poor  C funding should target programmes that 
speci cally enhance research u lity by the poor and other agri-food systems actors  his should in ol e any 
new areas of new research and scaling up of current and past research ndings  he merit of AF  research 
should be gauged by e tent of reaching di erse users including the poor and policy decision makers  he 
side e ent pro ided some direc ons for making AF  work for the poor  a  Making e is ng informa on more 
accessible to the poor  b  Analysing and synthesising research to pro ide tailored informa on ser ices  and c  
More harmonised and e ec e communica on of research  here is also a need to track outcomes and learn 
lessons from AF  research conduct and communica ons ac i es  Ade uate support should target mainstream 
research communica on work or mainstreaming of communica ons and scaling up within other  ini a es
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Abstract

Markets play a signi cant role in reducing rural po erty  owe er markets fail the rural small-scale farmer where 
the risks of par cipa on and the related costs are high  or where social and economic barriers abound  his study 
carried out in iriogo oca on in yandarua County  enya  sought to empower farmers to par cipate in both 
the local and e ternal markets  A Farmer Par cipatory Market e elopment FPM  approach was designed 
to help the farmers o ercome the constraints of inade uate markets and poor market infrastructure  and to 
support farmers to learn how to interact and bargain more con dently  he FPM  approach aimed at reducing 
farmers  ulnerability by ensuring that they integrate marke ng in their produc on plans  he paper presents a 
retrospec e assessment of the applica on of the FPM  approach within one of the pro ect sites of the enya 
Agricultural esearch ns tute A  nterna onal e elopment esearch Centre C  funded pro ect Making 
agri-food systems work for the rural poor in Eastern and outhern Africa  he paper discusses the inno a e 
si -step FPM  approach  forma on of umbrella C  from independent farmer groups; par cipatory  gender-
sensi e choice of priority alue chains  forma on of marke ng commi ees  market opportuni es iden ca on  
enterprise design and business planning  collec e marke ng  and con nuous partnership building  he key 

ndings are also presented  E periences with applica on of the FPM  approach indicate that building marke ng 
infrastructure from the grassroots lays a strong base for building resilience in rural communi es and it enhances 
farmers  ability to o ercome the challenge of inade uate markets and marke ng infrastructure that commonly 
face the enyan farmer he FPM  approach holds great poten al for farmers when they learn and implement 
that which they percei e is bene cial and which could bring pro t to them  he approach increases farmers  
apprecia on of market dynamics and of buyers  preferences and the need to produce for the market  

  markets  farmer par cipatory market de elopment  agri-food systems

Annex II
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Introduction

his study was carried out in iriogo oca on of yandarua orth ub-County  one of the pro ect sites of 
the enya Agricultural esearch ns tute A  nterna onal e elopment esearch Centre C  funded 
pro ect Making agri-food systems work for the rural poor in Eastern and outhern Africa  he ac i es in 

iriogo oca on contributed to the pro ect ob ec e to test  adapt and scale up technology and market 
inno a ons for promo ng orphan crops that enhance food security  increase incomes and ecosystem 
integrity  he ac ity was informed by the fact that poor markets and market linkages hinder the func oning 
of the linkages that enhance adop on of agricultural technologies and constrain scaling-out and scaling-up  

a onally  inade uate markets and marke ng infrastructure ha e been listed as challenges facing the enyan 
farmer today  11  Markets are important for rural transforma on and po erty alle ia on  hey 
pro ide the direct means through which the poor farmer can par cipate in economic ac ity as a producer  
labor pro ider and as a consumer of goods and ser ices  his farmer is howe er  o en constrained by lack of 
agro-entrepreneurial skills  poor understanding of market dynamics  limited business and nego a ng skills  
and lack of the necessary business group organi a onal skills that could gi e them the bargaining power they 
re uire to interact on e ual terms with other  larger and stronger market actors  

Farmer Par cipatory Market e elopment FPM  approach was therefore designed to empower the 
farmers to o ercome the aforemen oned constraints so that they can learn how to interact and bargain 
more con dently in both the local and e ternal markets  he approach as preferred because ppar cipatory 
approaches increase the le el of farmer ownership in the process and enables producers and er ice pro iders 
to de elop new types of rela onships  he process in ol es a step by step par cipatory and prac cal training 
process along the marke ng segment of the APVC aimed at reducing farmers  ulnerability by ensuring that 
they integrate marke ng in their produc on plans  Farmer Par cipatory Market e elopment FPM  is an 
inno a on that enables farmers to adopt a market-oriented agricultural approach  t is a guided prac cal 
approach to de elopment of agro-entrepreneurial skills and agri-food market de elopment  Farmers are 
trained on how to link up their produce with markets for their produce  he farmer learns to produce what 
the market demands and in the desired uan ty  uality and packages  

Many authors ha e cited lack of markets as one of the key draw-backs in adop ng would be lucra e agro-
enterprises among resource poor farmers  he lack of inter en ons or policy changes geared towards increasing 
female farmers  access to produc e resources has also been highlighted uisumbing and Pandolfelli  

1  Markets ha e been shown to interface posi ely with human capital  gender issues and in estment 
in natural resource management aaria et al   tate inter en ons in suppor ng agricultural market 
de elopment ha e also been discussed orward  et al   he agricultural de elopment policy of enya 
is designed to support market-led agricultural de elopment  compe eness of smallholder producers and 
commerciali a on of small-scale produc on o  11  Farmers  aspira ons  research outputs and policy 
inform the de elopment of iable and remunera e market linkages  ndeed  the underlying factors for the 
de elopment of the Farmer Par cipatory Market e elopment in the Agri-food ystems Pro ect  arose mainly 
out of three concurrent situa ons  farmers  demand  current research outputs and policy dispensa on  

Justification
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uring stakeholders mee ngs held in the beginning of the Agrifood ystems Pro ect and also during 
subse uent plan ng seasons  marke ng was cited as a ma or draw back in agricultural produc on in the study 
site  Farmers sought to be helped to o ercome this problem and subse uently the pro ect team adopted 
market oriented approaches in their programming  uilding marke ng infrastructure from the grassroots 
lays a strong base for building resilience in rural communi es and it enhances farmers  ability to o ercome 
the challenge of inade uate markets and marke ng infrastructure that commonly face the enyan farmer  

Objective of the Study

he aim of engaging in Farmer Par cipatory Market e elopment FPM  was to reduce farmers  ulnerability 
by ensuring that they integrate marke ng in their produc on plans  he speci c ob ec e were to

a  Use the se en steps in FPM  in e uipping the iriogo farmer with marke ng skills
b  uild ownership by in ol ing the farmer in de eloping their own marke ng strategies through FPM
c   Empower the farmer in genera ng knowledge and making decisions based on market emand

Par cipatory approaches increase the le el of farmer ownership in the process and enables producers and 
er ice pro iders to de elop new types of rela onships  FAC A

Research Questions

he ues ons the study addressed were
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Formation of 

umbrella CBO for 5 

farmer groups

Formation 

of marketing 

committees

Market opportunities 

identification
Collective marketing

Participatory, 

gender-sensitive 

choice of priority 

value chains

Building of 

partnerships

Enterprise design and 

business planning

 1          

Materials and Method

Study Site

his study was carried out in a pro ect site  iriogo oca on  daragwa i ision  yandarua orth sub-County 
of enya  yandarua orth ub-County falls in the highland sa annah one with e pansi e grasslands but in 
ele ated areas there are thick forests and thick undergrowth  Most of the egeta on has been cleared gi ing 
way to man made en ironmental ha ards hence presen ng a crisis to natural resources management  ainfall 
in the district ranges from a high of 1 mm to a low of mm per annum  with an annual a erage rainfall 
of mm  he land poten al is classi ed into three ones depending on general fer lity and use  hese 
ones are high  medium and low poten al areas  ut of the total district popula on of  indi iduals  

 li e in absolute po erty and  are considered as food poor   hus  this district has an 
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une ploited poten al for agricultural produc ity and represents an area that is generally considered as food 
secure but with low resilience  here is poten al in promo ng high alue hor cultural crops  encouraging 
farm agro-forestry-fodder tree species as well as in facilita ng marke ng structures for agricultural produce  

he ues on is how to unlock this poten al  he target farmer groups iden ed oil crop produc on as a 
alue chain with great poten al

     8
71 5 719 3583 99 53 885  

Methodology

he paper presents a retrospec e assessment of the applica on of the FPM  approach  he following 
si  steps describe the Farmer Par cipatory Market e elopment approach as it was applied in Agri-Food 
ystems Pro ect

Step I: Formation of CBO from independent farmer groups

he ini al step in ol ed support to e independent farmer groups to come together as one Community 
ased rgani a on C  for e ec e group collec e marke ng  he researchers in the company of the 

Ministry of Agriculture Field E tension cers met with indi idual groups for a series of discussions on the 
op on of oining the e groups into one C  n these consulta e forums  ad antages and disad antages 
of forming one bigger group were outlined and discussed  All this pointed to collec e produc on and 
marke ng  he groups were able to en ision market opportuni es a ailable to the C  
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Step II: Participatory, gender-sensitive choice of priority value chains

he marke ng ac i es began with mee ngs with the members of the C  to strategi e for marke ng  Pair 
wise ranking was used to priori e the marke ng poten al of the crops and li estock on their farms  uring 
the e ercise gender separa on was done to allow freedom of choice  

 1           

Step III: Formation of marketing committees

A marke ng commi ee was then cons tuted through elec ons  heir roles  responsibili es and rules of 
engagement were also agreed upon at C  le el  

 2          
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Step IV: Market Opportunities Identification

Market pportunity den ca on is a process of genera ng knowledge and making decisions based 
on emand  aking clients to the market is o en a real eye opener  n this step of the FM  approach 
farmers made isits to di erent poten al markets to gain hands-on e perience and understanding of market 
dynamics  Prior arrangements were made with the traders  he researcher trained the farmers on how to 
carry out the e ercise before they went out to the market  he role of the researcher was to facilitate the 
farmers step by step through the marke ng process  he researcher accompanied the farmers to the market 
and monitored the process from aside

he traders isited consisted of those in the county council and municipal markets  supermarkets  and the 
a onal Cereals and Produce oard CP  he farmers dialogued with these traders seeking to understand 

the way the market operated and iden fying poten al linkages for sale of their produce within the respec e 
markets see Plates 3   and 

 3       
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 5         
        
    

         
     

 7          
         

 

 8         
        

Step V: Enterprise design and business planning

iscussion sessions were held with members of the C  and the selected marke ng commi ees where 
farmers were guided in de eloping their own business plan he business plan outlines the following key 
sec ons  

1  ntroduc on - ho they are  intended products  ision  produc on cycle  physical and contact 
address

 usiness organi a on - Membership  descrip on of group in purpose  age of group  alues of group  
gender  leadership  legal status  

3  Product- hat do farmers want to produce or what are they ser ices they want to pro ide
 Market strategy  ntended customers  marke ng channels  customer rela onships  
 and e pected income
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 Market risks- key challenges and possible mi ga on
 usiness pera on Plan- he ow of opera ons 
 Produc on Costs- abor and materials cost
 Marke ng Costs- planned sales cost or pro t and loss accoun ng 

1  Pro t and oss- ross margin  
11  Financial re uirements- Capital funds a ailable 

Step VI: Collective marketing

A Field day was organi ed where the farmers displayed their skills in marke ng  processing and packaging to 
the par cipants  uring the eld day a machine from the neighboring eshau loca on was borrowed from 
one inno a e farmer for demonstra on purposes

Partnerships Building

Partnerships  building is the central principle in the FPM  process and it in ol es iden ca on of the roles 
and responsibili es of all those players in the marke ng chain and par cularly those that directly a ect the 
farmers  produce  

hese stakeholders were in ited to par cipate in the incep on workshop at the beginning of the pro ect and 
were also in ited to stakeholder mee ngs that preceded the implementa on of the market de elopment 
strategy as pro ect implementa on progressed

Con nuous engagement with the partners in the pro ect including A  researchers  the pro ect donors  
local administra on  o cials of the Ministry of Agriculture  local opinion makers  the farmer groups was 
encouraged throughout the implementa on process

Results and Discussions

hese are the results of applying the Farmer Par cipatory Marke ng e elopment FPM  approach in 
iriogo oca on of yandarua orth ub-County  

Step I: Formation of CBO from independent farmer groups

he iriogo Farmers Federa on was born out of oint e orts and planning of the following pre iously 
independent farmer groups  uman E ort omen roup  ionereria elf elp roup  ahigaini elf elp 

roup  Mugomoini elf elp roup and irioka Farmers  group

Step II: Participatory, gender-sensitive choice of priority value chains

he priority se ng ac i es were carried out in a mee ng with the members of the C  Pair wise ranking 
was used to priori e the market poten al of crops and li estock on their farms  uring the e ercise gender 
separa on was done to allow freedom of choice  he enterprises fell under the categories listed below



28
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL POOR IN 
EASTERN AND SOUTHERN AFRICA

Table 1: Priority crops by Males

   

Maize un ower Cabbages Cow s milk 

Potatoes now peas unner beans Ca le 

eans obacco Garden peas Chicken

Table 2: Priority Crops by Females

   

Carrots un ower unner beans Cow s milk

Kales obacco wheat Chicken

orghum Pyrethrum Maize Eggs

Table 3: Priority Crops by Males and Females

      

Female Carrots un ower unner beans Milk

Males Maize now peas unner ean Milk

he farmers ga e sun ower and runner beans rst priority for commercial enterprises

Step III: Formation of marketing committees

he marke ng commi ee was cons tuted through elec ons  he o cials took up their roles and responsibili es 
as gi en by the C  and undertook the market sur ey  A er nishing the market iden ca on sur ey they 
presented their ndings to a plenary sessions of all other members of the cons tuent C  farmer groups  

ome of the important ndings were that -

 here was a ready market for runner beans in the local market
 ocal traders are not ready to enter into contractual supply due to the risk of buyers taking 

ad antage of market uctua ons to eece farmers
 Product preferences di er from place to place  n yeri consumers preferred beans of mi ed arie es 

since they were less costly while consumers in yahururu preferred pure arie es e en though they 
went at a higher price  he consumers in yeri argued that once beans were cooked they looked 
more or less the same and they were all beans anyway

Step IV: Market opportunities identification

Table 4: Information collected by farmers from the open markets
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1       

he packaging material

Cleanliness of product

uan es of package 

Variety of goods

o they ha e what you want to sell

o packaging  All goods were 
displayed from open gunny bags

Polishing was done on re uest 
when trader was free  his was on 
customer rela onship and not at 
any fee

Goods were displayed from open 
gunny bags and uan ty generally 
depended on how much had been 
sold from the bag

At the wholesale shops traders 
specialized in one kind of goods e g 
legumes alone  hile the retailers 
had a ariety of legumes at one side 
and a ariety of green egetables on 
another side

early all the agrifoods produced at 
Kiriogo were in the market and they 
were in demand

As in yahururu

As in yahururu

As in yahururu

Market se ng had 
areas with both 
wholesalers and 
retailers  his made it 
easier for the retailers 
and also for the 
consumer who could 
also easily access both 
traders

As in yahururu

2        

a  ow far is it from the market

Around yahururu

Meru

holesalers tra el in teams to areas 
of produc on like Meru about  
kms or the surrounds of di erent 
distances of up to kms  hey go 
up to usia for cooking beans  o er 

kms 

Meru

Endarasha  Kimahuri

holesalers tra el 
in teams to areas 
of produc on like 

yandarua 1 kms  
Meru  kms 
Kimahuri  kms hey 
go up to usia for 
cooking beans  o er 

kms 
3          Usually wholesalers go for the 

goods  but e en at the points of 
collec on they at mes deal with 
brokers

As in yahururu

         hey at mes tra el by bus but they 
also higher lorries depending on size 
of luggage

orries  Matatus  uses 
and oda odas for 
short distances

5         
  

Gunny bags As in yahururu

        
  

Grains are usually in kgs bags As in yahururu
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7      For the wholesaler retailers and 

ins tu ons are the target  

etailers sell mostly to women for 
feeding their families

As in yahururu

8          
   

uring the plan ng season farmers 
also buy for seed

As in yahururu

9         Prices increase as we mo e out of 
the har est me and peaking up at 
plan ng me

holesalers sell at about Kes  -
1  per kg  and retailers at Kes 1 -
1 kgs depending on season

As in yahururu

he price was more or 
less the same in both 
markets  yeri tending 
to be slightly more 
e pensi e

10       
   

here is usually ne er too much of 
runner bean for the wholesalers 
and retailers may miss the supply 
depending on season 

hey are in high 
demand

11         
     

hat arie es would they prefer

hat uality and what prices would they 
o er

ow o en 

e nitely

Purchases are per kg

he speckled arie es are most 
common but white ones are 
becoming rare

hose interested in plan ng seem 
to prefer the shorter types and the 
price depends on current market 
price

Cannot be able to gi e de nite 
mes because they can predict the 

consump on

e nitely

Purchases are per kg

oth white and 
speckled are liked as 
long as they are clean

Clean ones and disease 
free

Price depends on 
current market price

All the me

12       
 

Contrac ng is not prac ced at local 
markets  hoe er comes with clean 
goods when needed is taken

Contrac ng is not 
prac ced at local 
markets  hoe er 
comes with clean 
goods when needed is 
taken

13        
 

hey are not aware of any grade 
but the product must be free from 
diseases and cha

As in yahururu

15       
        

Carrots  maize  kales  beans  
soybeans  pumpkins  dolichos  peas 
beetroots and many more

erms and condi ons are as those of 
runner beans

As in yahururu
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n the supermarkets the farmer representa es obser ed cooking oil displays and learnt the dynamics of 
packaging and branding  hey were also able to see packaging and display of the runner beans  n yahururu 
the farmers learnt about the dynamics of purchasing  processing and storage of grain  

Step V: Enterprise design and business planning

A er se eral enterprise design and business de elopment sessions  the Kiriogo Farmers Federa on usiness 
plan was dra ed  

Table 5: Business Information

rganiza on Kiriogo farmers Federa on A Community ased 
rganiza on C

ype of Entreprise Produc on Processing and 
Marke ng

Growers and processors of 
un ower and unner beans

Produc on Cycle Main season

hort season

April eptember

ctober-February

Address Post ce o Kiriogo Farmers Federa on

P  o  1

daragwa

Contact Mobile umber Mary arutumo- 3  
Chairperson

tephen Kihato- 33 3  
ecretary

Step VI: Collective marketing

A Field day was held on 1 th uly 13  he total a endance was 1  consis ng of 1  farmers   females 
and  males and  agriculture students 1  males and 1 females from the hos ng school  he farmers 
displayed their skills in marke ng  processing and packaging to the par cipants  he farmer from eshau 
demonstrated a simple oil lter made from locally a ailable plas c water ars and slee es made with cloth 
material from the shops  his inno a e e ort was lauded and could be scaled up to other groups interested 
in processing

Building Partnerships

Partnerships  building is an important aspect in the FPM  process and it in ol es iden ca on of the roles 
and responsibili es of all those players in the marke ng chain and par cularly those that directly a ect 
the farmers  produce  he Ministry of Agriculture played the role of linking the researchers to the farmers  

he Ministry of Culture and ocial er ices guided farmers on registra on procedures for farmer groups  
heir community o cer also taught about the importance and ad antages of collec e ac ity  he local 

go ernment o cials helped impro e structures like roads in the area  and the local traders at iyumiririe 
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trading Centre  the nearest market stocked the farmers  produce in their stores  raders in yahururu 
town  the nearest town council head uarters and those in yeri town pro ided poten al e ternal outlets  

heir in ol ement in the marke ng process led to its success  Egerton Uni ersity strengthened the market 
de elopment process through the Graduate pportunity for nno a ons and ransforma on G  that 
trained the researcher on how to apply inno a ons through the PM  process  hese stakeholders were 
in ited to par cipate in the incep on workshop at the beginning of the pro ect and were also in ited to 
stakeholder mee ngs that preceded the implementa on of the market de elopment strategy as pro ect 
implementa on progressed

Conclusions

he Farmer Par cipatory Market e elopment process supported capacity de elopment of human capital 
as shown by farmers  administra on of ues onnaires and collec ng of informa on gathered as well as 
repor ng back to their peers  ith the ues onnaires  the C  members now ha e the skills and capacity 
to undertake a market sur ey without assistance  hey ha e the con dence to approach poten al buyers 
of produce and make contacts with persons with the poten al to add alue to their farming  Farmers  now 
appreciate market dynamics and buyers  preferences and the need to produce with the market in mind  A 
case in point is where they learnt that the preferences of buyers from di erent locali es di er totally  For 
e ample in yahururu km away  the consumer preferred the pure arie es of beans for their domes c 
consump on  implying a higher cost while the consumers in yeri kms  preferred the mi ed arie es 
because it was less costly and would not show much di erence once cooked anyway  

hrough the Farmer Par cipatory Market e elopment process  the farmers in Kiriogo were able to build 
con dence and bring out poten al from within them  his empowerment allowed farmers to e press 
themsel es e ec ely in the market  make contacts with poten al buyers and to seek ser ices from per nent 
o ces  ince they were able to compare di erent prospec e buyers  the farmers are now able get the best 
market for their products and therefore are fetching be er prices  For e ample the farm-gate price of runner 
beans is currently Kes  howe er  when the farmer packages and deli ers to the supermarket they will be 
selling it at double the farm gate price

he farmers were also able to uickly and e ec ely build a research-de elopment link  ut of this  there are 
three dis nct outcomes

i  he farmers nego ated for an oil pressing machine from their local Member of Parliament within a season 
of the training  his was a ery crucial stakeholder that came out as a result of the farmers  ini a e  his 
e uipment is now in the process of installa on  
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 9                  
    

 10         
   

 11        
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ii  hrough this process other partners were incorporated for capacity building that had trickle down e ect  n 
one such case we see Mr  Karuri a farmer con dently taking the G  e alua on team through his sun ower 
plots e plaining the farming systems he had in place  ne of the things he demonstrated was the di erence 
made in bird damage with and without maize intercrop

PM  created a forum for farmers to interact with the uni ersity  e changing iews with the lectures helped 
build linkage between the community and the uni ersity  his created a great impact on the a tudes of the 
farmers  

iii  kills gained through the FPM  led the Community ased rganiza on C  to nego ate for the building 
of a local market  at their local Assistant Chiefs  camp  his may not ha e been possible when each group 
operated alone  t is easier to a ract funding as a bigger group 
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Abstract

esearchers ha e de eloped a number impro ed arie es as well as appropriate management prac ces for 
the orphan crops  but only a handful of farmers ably ha e access to and use these technologies  n order to 
introduce and promote orphan crops  impro ed technologies adapta on trials were conducted from second 
cropping seasons of 1  to rst season of 1  with farmers groups  1  trials were established in the 
target districts at the start of the study in ororo  Mukono 3  and tungamo 3  n the rst season 
of 13  tracking of adop on was carried out where 3  farmers were inter iewed in the pro ect parishes  

espite the randomiza on  ma ority of the inter iewed farmers 1 3  were those who par cipated in 
the trial phase of the study compared to only  who were non-members  implying that there was high 
adop on and some spill o er  here was high le el of adop on of technologies for the selected orphan crops 
in the study area  implying that the methods used to introduce the technologies were e ec e and could be 
considered for increasing of adop on of other technologies  

  Adop on  technologies  food security  poor farmer

Introduction

Background 
ne of the global challenges in ub- aharan Africa is ensuring food and nutri onal security and sustainable 

li elihoods for an increasing popula on  n Uganda  about 3  of households are food insecure and 1 3  
are at risk of becoming food insecure orld Food Program   hese characterize the e tent of po erty 
in the country  which is s ll se ere  especially in rural areas closely linked to marke ng problems and low 
produc ity in the agricultural sector Appleton  1  MFPE 1   Empowering rural small scale farmers 
to impro e agricultural produc ity and increasing access to markets for their produce could be a ma or 
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milestone towards gh ng po erty in country MAA F  and MFPE   his is possible through promo on 
and di usion of high uality seeds of impro ed crop arie es and their management prac ces  A wide range 
of crops are cul ated in Uganda yet most households depend on a few tradi onal crops for food and income 

zuma et al   his is likely to eopardize food and nutri onal security for many households  Crops such 
as cowpeas  yams  sweet potatoes  among others that are o en categorised as orphan crops ha e poten al 
to enhance food and nutri onal security for rural poor households in the country ubaihayo   if 
appropriate technology is a ailed to farmers  hey are alued culturally  adapt well o er wide range of ad erse 
condi ons such as low soil fer lity  low rainfall and are important for the subsistence of local communi es 

aylor et al   he role of orphan crops in food systems cannot be ignored if Uganda is to realise the 
contribu on of agriculture in achie ing ision  n addi on  these crops are ma or source of income to 
the resource poor farmers a ributed to e ually high rates of returns from sales Akibode and Maredia  11  

esearchers ha e de eloped a number impro ed arie es as well as appropriate management prac ces for 
the orphan crops  but only a handful of farmers ably ha e access to these technologies including access to 

uality seed Agri food systems aseline sur ey report 1  his is because seed sector in Uganda is 
largely pri ate and the policies remain unsuppor e to minor crops as the seed companies prefer to deal 
with staple or ma or food crops like maize MAA F  1  ther constraints such as inade uate land 
area for cul a on  en ironmental hazards  low income  labour shortage  degraded soil condi on  among 
others were iden ed  t was against this background that this pro ect was established with the purpose of 
increasing produc ity of the orphan crops that will translate into increased access to food and incomes  
hence contribu ng food security among rural small scale farmers  

Objectives

he study ob ec es included  1  impro ing farmers  access to impro ed technologies for the selected orphan 
crops   strengthening capacity of farmer groups and indi idual farmers to manage agricultural ac i es and 
3  track the le el of adop on of introduced technologies

Materials And Methods

Project location and materials 
he study was conducted in two phases adapta on phase and adop on phase  in three sub-coun es per districts 

of Mukono  tungamo and ororo located in the central  western and eastern part of Uganda  respec ely  ased on 
the order of importance  challenges faced and farmers  interests yield  taste  colour grain size  and maturity period  
one to three arie es of e  crops were selected for the study able 1  wo orphan crops were studied per 
district  namely cowpea and sorghum for ororo  groundnut and yam for Mukono  and groundnut and sweet potato 
for tungamo  

Host farmer selection and establishment of trials

ost farmers were selected by members of each farmer group using the criteria  amount of land a ailability  
willingness to host and manage the trial  willingness to allow access to trial gardens by other farmers to 
learn and ac uire skills  pro imity access road  membership to a farmer group and le el of in ol ement in 
the group  A total 1  host farmers were chosen to host trials for the adapta on phase of the study  rials 
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were planted in host farmer s garden in a non-replicated plot for two seasons during which the technologies 
were introduced and adapted  he size of the plots depended on the land a ailed for the study  which ranged 
from 3  to  uare Metres  wo to three impro ed arie es of each crop were e aluated against the local 
arie es at each trial site following recommended crop management prac ces  he local arie es were used 

as controls  Plan ng was done ointly by farmer group members  e tension workers and researchers  ith 
the e cep on of sweet potato which was planted in mounts  row plan ng was used for the crops

Farmer training

Farmers were trained on a wide range of topics including produc on and management of selected orphan 
crops  par cipatory local monitoring and e alua on of farmer trials  food security for rural farmer households 
de ni on  indicators of food insecurity and possible inter en ons  strengthening farmer groups through 

simpli ed pro ect planning monitoring and e alua on training and market access for orphan crops  Classroom 
approach and eld prac cals were used to conduct the training

Local participatory monitoring and evaluation 

ocal par cipatory monitoring and e alua on commi ee members were selected by farmers from their 
groups in order to monitor pro ect ac i es at grassroots farmer le el and as such agreed on ac i es that 
needed to be monitored  indicators of progress and monitoring melines  Each of the 1  groups in the 
pro ect implemen ng sub coun es elected a monitoring commi ee member to monitor group members  
ac i es in line with the re uired agricultural prac ces  

Tracking of adoption of technologies for orphan crops

racking of adop on of technologies was carried out in the second phase of study with indi idual farmers 
in the study area from the me introduc on  A tracking tool  unit ues onnaire  was designed pretested 
and administered  As in the pre-tes ng  face to face inter iew with a larger number of randomly selected 
farmers was used to administer the ues onnaire  nforma on captured included farmer bio-data  farming 
e perience  engagement in farming groups  par cipa on in Agri-food system pro ect ac i es  produc on 
and marke ng of orphan crops  and access to ser ices such as e tension and nancial ser ices  ata generated 
was analyzed using P  and M  E cel computer sta s cal packages  

Results and discussions 

Introduction of improved technologies for the selected orphan crops
Farmers ac ely par cipated in the trials as well as the training sessions with enthusiasm  uring the trial 
phase  four training sessions were conducted for a erage of  farmers per district  At the end of each 
training session  trainees iden ed key areas of the training they ha e understood and were willing to apply  

f the farmers who par cipated in the training   liked crop produc on and management skills session 
followed by accessing markets  household food security 3  and strengthening farming groups 

 

A par cipatory preference assessment was also conducted at the close of the trial phase and based on 
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knowledge and skills ac uired the following arie es were farmers  preferences  EC   ekedo  erenut 
1  3  and aspot   11 for cowpea  sorghum  groundnut and for sweet potato  respec ely  o preference 
could be made for yam because only the local ariety was planted  his informa on was later used to design 
adop on tracking tool

Tracking of adoption of technologies for orphan crops

his phase of the study was meant to assess the adop on of the introduced technologies and relate it to 
possible factors that could ha e in uenced the adop on  hree hundred si ty 3  farmers were inter iewed 
during the sur ey carried out to determine the propor on of farmers who ha e adopted the impro ed 
technologies a er introduc on in the tudy target districts  he inter iew was conducted randomly so that 
both farmers who directly or indirectly bene ted from the trial phase of the study were captured  espite 
the randomiza on  ma ority of the inter iewed farmers 1 3  were those who par cipated in the trial 
phase of the study compared to only  who were non-members  his is an indica on that the ini al trial 
phase  where impro ed technologies were introduced  was e tensi ely done in the study area and ma ority 
of the farmers in the study area bene ted

Par cipa ng farmers in the adop on study were also asked about u liza on of the orphan crops arie es 
they ha e cul ated and the results showed that ma ority of farmers used the crops arie es  both for 
consump on and commercializa on Figure 1  his clearly shows the poten al of these crops to meet food  
nutri onal needs and income of rural poor farming households in the country MAA F  1  U  1

he percentage propor on of farmers using the introduced technologies and their percep on was used 
to measure the le el of adop on  hese approaches were successfully used by Kebede  Gun al and Co n 
1  Adesiina and aidu-Forson  1  and ornhom  1  A signi cant aria on in le el of adop on 

of the technologies was obser ed with most of the farmers  a eraging at  who par cipated in the trial 
phase ha ing adopted at least one of the impro ed technologies Figure  

he results also showed that there was spill o er in adop on as farmers who did not par cipate in the trial 
phase were found to ha e taken up the new technologies implying that the farmers liked the technologies 
that ha e been introduced and the method used to introduce the technologies par cipatory adapta on 
trials  was e ec e and could be considered for increasing of adop on of other technologies  Farmers 
growing cowpea and groundnuts were the most adopters as o er  of those inter iewed adopted the 
impro ed arie es as well as crop management prac ces such as plan ng line  appropriate plant spacing  
and spraying to control pests

Most of the farmers who adopted the technologies were found to ha e par cipated in the trial phase Group 
members  and recei ed the ad isory ser ices  For e ample  for those who adopted cowpea technologies 

  and  of the farmers group members  recei ed the e tension ser ices  par cipated in 
the M  E  and accessed nancial ser ices  respec ely able 3  Meaning that par cipa on in trial phase  
trainings  and recei ing e tension and nancial ser ice were in uen al on adop on of the technologies 
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able  his is in agreement with buo et al  report where farmers opera ng in groups learn and 
adopt faster as they support each other by sharing knowledge and skills ac uired  ther factors which had 
some in uence included membership to a farmer group  access to market and farmer percep on  esides 
e ternal factors  characteris cs of the technologies such as compa bility with the e is ng alues and norms  
comple ity  obser ability  trialability  and rela e ad antage is also at play in in uencing adop on by farmers 

ogers  1

n addi on  mechanisms for small farmers to o ersee their food security inter en ons were established  For 
e amples  a structure ocal M  E commi ees  tool and capacity for farmers to monitor and e aluate their 
pro ects were established  his ini a e was obser ed to be helpful in promo on of impro ed arie es and 
crop management packages  esults of local monitoring and e alua on commi ee members are presented 
in gure 3  

ocio-economic characteris c of the sampled farmers such as age  se  marital status  size of household  
le el of educa on  residency in the study area  ownership of land for agriculture  period of prac cing farming 
especially the study crops  and membership to a farming group were collected and analysed  hough 
not signi cantly di erent as compared to farmer par cipa on in trial phase and training recei ed  these 
socio-economic characteris cs of the farmers were found to a ect the le el of adop on of the introduced 
technologies  Most of the prac cing inter iewed farmers who adopted the technologies were aged between 
3  and  years and married with a erage of  people per household  Most of them ha e prac ced farming 
for o er 1  years and the study crops ha e been used as staple though local arie es were most cul ated  
Ma ority of the farmers were residents and therefore owned the land used for farming a eraging from less 
than half an acre   acres  to o er three acres  3 acres  owe er  younger farmers appeared to ha e 
adopted the technologies that re uired energy such as line plan ng and spraying than older farmers  n 
their study  contribu on of Uganda Coopera e Alliance to farmers  adop on of impro ed agricultural 
technologies Mugisha et al., a  Mugisha and the colleagues reported that younger farmers were more 
dynamic in the adop on of new farming techni ues  while older ones are more e perienced and skilful but 
less energe c  he older farmers tend to a oid technologies that demand for energy  n this study as reported 
earlier Mugisha et al., 1  Mugisha et al., a  the more educated the farmers the easier to learn and 
adopt new technologies  his was clearly e plained by in  1 1  that the educated farmers easily synthesize 
informa on a ailed and apply them to the farming situa on  

Conclusion

here was high le el of adop on of technologies for the selected orphan crops in the study area  ome 
adop on was noted among farmers who did not par cipate in trial phase  owe er  par cipa on in farmer 
group trials  training  par cipatory monitoring and e alua on at the adapta on phase were obser ed to 
be crucial in determining adop on of the inno a ons  ther factors which had some in uence included 
membership of a farmer group  access to market  ad isory and nancial ser ice  mplying that the method 
used to introduce the technologies  par cipatory adapta on trial  was e ec e and could be considered 
for increasing of adop on of other technologies  n addi on  mechanisms for small farmers to o ersee their 
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food security inter en ons were established  ocal monitoring and e alua on commi ees of e members 
per sub-county were formed that ensured regular monitoring and e alua on  his helped in promo on of 
impro ed technologies and could be adopted
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Tables and Figures

Table 1: Varieties used, plot size and spacing for the crop trials

  

Cowpea ecow 1  ecow   ocal ariety Ebelat 3 cm

orghum ekedo  Epuripur and ocal ariety 3 cm

am Dioscorea spp igeria yellow and ocal ariety Balugu) 1 1 cm

Groundnut erenuts 1  3   and ed beauty 1 cm

weet potato aspot1  aspot  aspot11 and local ariety 3 ines per mound 
Adopted from Agri food systems Baseline survey report 200 10

Table 2: Distribution of project trials in the three districts in the cropping seasons of 

2010-2011

   

Mukono 1 1 3

ororo 3 3

tungamo 1 1 3

 30 30 30 15 15 120

Figure 1: Utilization of crops/ varieties by farmers in study area
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Figure 2: Rate of adoption of improved crop varieties and their management packages 

by members and non group members where yes = member and no = non members.
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Table 3: Percentages of farmer per crop either in a group or not that received services

Crop Farmer category

Percentage farmers per er ices ecei ed
  

es o es o es o
Cowpea Group Members 3 1 3

on-group members 3 3 1 3 1
orghum Group Members 11

on-group members 3 3 1 3 3
weet Potato Group Members 1 1 1

on-group members 33 3 3 3 3
am Group Members 1 31 3 1 3

on-group members 1 1 1

Groundnuts
Group Members 1 3 1 1

on-group members 3 1 1

A erage
Group Members 3 3 1 3

on-group members 13 1 1 3 33

Fig 3: Farmers performance according to the results generated from Local Monitoring 

and Evalution committee monitoring
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Table 4: Respondents who adopted technologies

 
mpro ed 
ariety

ine plan ng ecommended 
spacing 

Pro ect group member EC 3 3 3

 EKE
 A P 3

 E E U 3
 AM 1 1 3

 A erage 3
A ended training EC
 EKE

1 1

 A P 3 3

 E E U 3 1

 AM 1 1 33 3

 A erage 3
Access to seed market EC
 EKE 1 1

 A P 1 1

 E E U 3
1 3

 AM 1 1 1

 A erage
Access to market EC 3 3 1
 EKE 1 1
 A P 1
 E E U 3 1 1 3
 AM 1 1 33 3
 A erage 3
Access to seed supply EC 1

 EKE 1 1
 A P 3 1
 E E U 3
 AM 1 1 33 3
 A erage
Guided by e tension worker EC 1
 EKE 1 1
 A P 3 1
 E E U 3
 AM 1 1 33 3
 A erage
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mpro ed 
ariety

ine plan ng ecommended 
spacing 

Guided by PM E commi ee EC 1 1
 EKE 1 1
 A P 3 3
 E E U 3 3
 AM 1 1
 A erage 3
Access to nancial ser ices EC 1 1

 EKE 1 1 3

 A P 1 1

 E E U 3 1

 AM 1 1 33 3

 A erage 1 3



46
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL POOR IN 
EASTERN AND SOUTHERN AFRICA

Tchuwa Frank1, 

E tension Department 
Lilongwe University of Agriculture and Natural Resources (LUANAR), P.O Bo  21 , Lilongwe

Kambewa Daimon

E tension Department 
Lilongwe University of Agriculture and Natural Resources (LUANAR), P.O Bo  21 , Lilongwe

Dzanja Joseph, L

Department of Agribusiness Management 
Lilongwe University of Agriculture and Natural Resources (LUANAR), P.O Bo  21 , Lilongwe

 Masangano Charles

Department of E tension 
Lilongwe University of Agriculture and Natural Resources (LUANAR), P.O Bo  21 , Lilongwe

 
Kachule Richard

Department of Agriculture and Applied Economics 
Lilongwe University of Agriculture and Natural Resources (LUANAR), P.O Bo  21 , Lilongwe

Abstract

ecently de elopment prac oners ha e focussed on inter en ons that aim at scaling up orphan crops such 
as bambara nuts  pumpkins  okra and amaranthus  hese crops ha e been neglected by research  e tension  
policy and de elopment programs yet they play a signi cant role in li elihoods of smallholder farmers in 
terms of nutri on  food security and incomes  his paper pro ides ndings on farmer perspec e on scaling 
up orphan crops in Malawi  Par cularly  it focuses on types of orphan crops preferred by farmers as well 
as opportuni es and challenges that need cri cal considera on when scaling up orphan crops  ata was 
collected from leaders and members of 1  farmer groups producing orphan crops through focus group 
discussions using a checklist in Chikhwawa  Kasungu and ilongwe districts  he study re eal di erse and site 
speci c farmer preferences on orphan crops in uenced by biological  physical and social economic factors 
such as agro ecological suitability  resilience to clima c shocks  a ailability of inputs  e istence of indigenous 
knowledge  and a ailability of markets  he opportuni es e is ng for scaling up orphan crops include 
a ailability of natural resources  farmer  indigenous knowledge and social capital  owe er  farmers lack 

Farmer perspectives on scaling up 
orphan crops in Malawi



47
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

capacity to fully u lise these opportuni es  E istence of di erse and dynamic challenges such as una ailability 
of inputs and farm tools  lack of knowledge on modern prac ces and poor market infrastructure are barriers 
to scaling up orphan crops  he paper concludes that if orphan crops are to be scaled up into the mainstream 
agriculture  farmer in ol ement is cri cal  his will only be possible if a local inno a on pla orm for orphan 
crops is established through which farmer preferences are taken on board  Further  farmer capacity building 
that focuses on social mobilisa on  pre and post har est handling training and e tension as well as marke ng 
is essen al to enable farmers u lise e is ng opportuni es for scaling up orphan crops  

Key words: Orphan crops, scaling up, farmer preferences, opportuni es, challenges. 

1.0 Introduction 

he term Orphan crops synonymously used with terms such as minor, underu lised or neglected species 
refers to crops that barely recei e ins tu onal support in terms of research and e tension  hey are not 
produced widely around the world  they are not traded to any signi cant e tent in interna onal markets 
and hardly earn recogni on in interna onal in estments nterna onal e elopment esearch Centre 

C   aylor and Manning   Most of these crops are indigenous and include crops such as 
sesame (Sesamum indicum)  bambara nut (Vigna subterranean)  yam (Dioscorea)  pumpkin (Cucurbita) and 
amaranthus (Amaranthus cruentus)

ust as at the global le el  in Malawi orphan crops bare the low status among crops considered as ma or 
in the mainstream agriculture such as tobacco  tea  sugar  co on  maize and rice  hey ha e been denied 
ade uate a en on with respect to research  e tension and marke ng by e is ng agricultural ins tu ons 
and barely recei e recogni on in na onal agricultural policies and de elopment strategies Go ernment of 
Malawi GoM   

espite being neglected  orphan crops are cri cal for feeding the world s most disad antaged regions 
including Malawi  hey are alued culturally  o en adapted to harsh en ironments  nutri ous and di erse in 
terms of their gene c  agro clima c and economic niches aylor and Manning   t is further argued 
that orphan crops are important for the most ulnerable rural households  par cularly women as regards to 
food security and income genera on C   

he Making Agri-Food Systems Work for Rural Poor in Eastern and Southern Africa is an C funded pro ect 
that aims at scaling up orphan crops into the mainstream agriculture in Malawi  t is being implemented in 
Chapananga  imulemba and Malingunde areas of Chikhwawa  Kasungu and ilongwe districts respec ely  

he implemen ng ins tu ons of the pro ect include unda Campus of the ilongwe Uni ersity of Agriculture 
and atural esources UA A  the Malawi Enterprise one Associa on MA E A  and the Associa on for 

trengthening Agriculture esearch in Eastern and Central Africa A A ECA
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he pro ect recognises the importance of ac ely in ol ing smallholder farmers at grass root le el in 
promo ng orphan crops C   his is based on the fact that smallholder farmers are the custodians 
of indigenous knowledge on orphan crops  hey ha e also preser ed the orphan crops from one genera on 
to another  n ol ing the smallholder farmers at grass root le el would therefore ensure sustainability of the 
ini a es to scaling up orphan crops in Malawi

his paper presents farmer perspec e on scaling up orphan crops in Malawi  t speci cally focuses on the 
types of orphan crops preferred by farmers and then iden es the opportuni es and challenges encountered 
in the process of scaling up orphan crops into the mainstream agriculture  

2.0 Methodology

2.1 Study areas
his study was conducted in Chapananga  imulemba and Malingunde areas of Chikhwawa Kasungu and 
ilongwe districts respec ely  he study in ol ed farmer groups that produced at least one of the orphan 

crops as indicated by adele  C  as well as aylor and Manning  

2.2 Sampling of study units

he farmer groups e is ng in the study areas were di ided into 3 clusters  he rst cluster had farmer groups 
that belonged to an associa on  the second with farmer groups that belonged to a coopera e while the 
third cluster had farmer groups that did not belong to any larger organisa onal body  he groups in the third 
cluster were named individual farmer groups in this study  

Using simple random sampling  farmer groups were selected from the cluster with groups belonging to 
the associa on  From the cluster with groups belonging to the coopera e  3 groups were selected  From 
the cluster with indi idual groups   groups were selected  his resulted to a total of 1  farmer groups  his 
number of farmer groups was chosen in order to make possible an in depth analysis of the groups  

2.3 Data collection

ata was collected through focus group discussions conducted with the sampled farmer groups  A total of 1  
focus group discussions with the leaders and again 1  focus group discussions with the ordinary members 
were conducted using a checklist  

o address the ues on on types of orphan crops preferred by farmers  the leaders and members of the 
farmer groups were pro ided with a list of orphan grains  tubers  fruit and egetables de eloped by the 
researchers  his list was further impro ed by the local par cipants by adding names of orphan crops e is ng 
in communi es that were missed on the researchers  list  he leaders and members were then asked to rank 
the orphan crops from the most preferred to the list preferred  able 1below shows the list of orphan crops 
that were sub ected to farmer ranking  
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Table 1: List of orphan crops subjected to farmer ranking

        

orghum orghum bicolour am ioscorea

Peal millet Pennisetum glaucum Pumpkin Cucurbita

Finger millet Eleusine coracana Amaranthus Amaranthus cruentus

Pigeon pea Ca anus ca an Cat s whiskers Cleome gynandra

esame esamum indicum lack ack idens pillosa

ambara nut Vigna subterranea oselle ibiscus sabdarrifa

weet potato pomea batatas kra Abelmoschus esculentus

o address the ues on on e is ng opportuni es and challenges for scaling up orphan crops in their 
communi es  the leaders and members of the farmer groups were asked to indicate the opportuni es and 
challenges they face or would poten ally face when working with orphan crops in their groups  

2.4 Data analysis

Analysis of ualita e data was done by genera ng narra e cases following the procedure highlighted by in 
3  he classical content analysis was then used to analyse each narra e case as ad ocated by eech et 

al.  Analysis of uan ta e data such as preference scores in ol ed genera ng descrip e sta s cs  
he descrip e sta s cs included fre uencies  percentages and means  o test sta s cal di erences within 
ariables and between groups  a ne- ay A VA was used  o separate means  the uncan Mul ple 

Comparison est was used uncan  1  he uan ta e data was entered  managed and analysed in the 
ta s cal Package for ocial ciences P  

3.0 Results

3.1 Farmer preferences on types of orphan crops to scale up
Prior to farmer ranking  the orphan crops under study were categorised into  crop categories  grains  tubers  
fruits and egetables  able  below shows farmer  preference scores on orphan grains  tubers and fruits  

esults show that while in general terms  farmers assigned high preference scores to sweet potato  
sorghum 3  bambara nut 3  and pumpkin 1  there were aria ons in scores assigned to orphan 
crops across districts  Farmers in Kasungu assigned high preference scores to nger millet 1  and bambara 
nut 1  in ilongwe pumpkin 3  and sweet potato 3  and in Chikwawa they assigned the highest score 
to orghum 1  and sweet potato 1  
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Table 2: Farmer preference scores on orphan grains, tubers and fruits

rphan 
crop

All districts

n  1

Kasungu

n

ilongwe

n

Chikwawa

n
A erage preference scores

Grains orghum 3 a 3 b ab 1 a

Peal millet bc c 3bc 3 ab

Finger millet ab 1 a bc c

Pigeon pea ab b 3ab 3 ab

esame 3c c c bc

ambara nut 3 a 1 a 3 ab c

ubers weet potato a 3b 3a 1 a

ams c 3c c c

Fruit Pumpkin 1a b 3a bc

F alue 1 1 1 1

 signi cant at 1  Values with di erent superscripts are signi cantly di erent at  

esults in table 3 below show that there were no aria ons on the types of orphan egetables that farmers 
assigned high preference scores in all districts  he orphan egetables that were assigned high preference 
scores included okra 1  and amaranthus  

Table 3: Farmer preferences on orphan vegetables

  

 10 2
A erage preference scores

kra 1 a 1 a 1 a 1 a

Amaranthus b b b ab

Cat s whiskers 3 c 3 c 3 c 3 b

lack ack 1d 3 c d c

osalle e d d c

F alue 11 1 3 1 3 3

 signi cant at 1  Values with di erent superscripts are signi cantly di erent at 

From the discussions with farmers  it was learnt that farmers preferred orphan crops that sa s ed the following 
characteris cs  were agro ecologically suitable in their area  were resilient to harsh clima c condi ons such 
as dry spells and erra c rainfall  plan ng materials were locally a ailable  farmers had indigenous knowledge 
and skills on eld husbandry  processing and prepara on for household consump on  and demand on local 
markets was a ailable to enable farmers earn income  
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3.2 The opportunities and challenges to scaling up orphan crops 

he leaders and members of the groups were asked to indicate the opportuni es and challenges to scaling 
up orphan crops in their communi es  able  below shows that the opportuni es e is ng in communi es 
were mainly related to a ailability of natural resources  farmer  indigenous knowledge  social capital and to 
a lesser e tent e istence of markets for some of the orphan crops

he leaders and members of the groups indicated that land was a ailable for cul a on of orphan crops  n 
addi on  some of the orphan cops adapted well in intercropping systems  For e ample a eld of maize was 
intercropped with pumpkin and okra  et lands (dimba) with ade uate water also e isted in communi es  

his would enable them to e tend the season for orphan crops to dry periods when there are no rains by 
using irriga on  he farmers also e pressed their ast indigenous knowledge on cul a on and u lisa on 
of some of the orphan crops  hey ac uired this knowledge from their parents and were in the process of 
passing this knowledge to their children as well  

he members from Kasungu and Chikwawa indicated that some orphan crops especially sorghum were 
good for them since they are tolerant to drought or erra c rainfall  his means that they could grow these 
crops e en if their areas e perienced such clima c hazards  he members and leaders of the groups also 
recognised the roles that their farmer groups could play in working with orphan crops  hey highlighted 
that their groups had already started producing some of the orphan crops such as sweet potato and nger 
millet  hrough these groups farmers shared knowledge and e periences as well as plan ng materials for 
orphan crop produc on  he market opportunity was not common and was only percei ed by farmers in 
ilongwe  hese farmers indicated that markets for orphan crops were a ailable in their areas especially at 

Chigwirizano trading centre which is close to the city of ilongwe

Table 4: Opportunities perceived by farmers for promoting orphan crops

Kasungu - and is a ailable

- ndigenous knowledge on cul a ng orphan crops

- olerance of orphan crops to erra c rainfall

- ater for irriga on is a ailable

-e istence of farmer groups working with farmer groups

ilongwe -Markets a ailable 

- and is a ailable

- ater for irriga on is a ailable

- ndigenous knowledge on cul a ng orphan crops

-e istence of farmer groups working with farmer groups
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Chikhwawa - and is a ailable

- ndigenous knowledge on cul a ng orphan crops

- ater for irriga on is a ailable

-e istence of farmer groups working with farmer groups
he results in table  below show that farmers percei ed a number of challenges to scaling up orphan crops  
hese challenges were related to una ailability of ade uate inputs and farm tools  lack of modern and 

technical knowledge and skills for managing orphan crops both in the eld and post har est stages as well as 
una ailability of markets

 n all the study areas the members of the farmer groups indicated that they had insu cient access to inputs 
such as seed for bambara nut and sweet potato  Pes cides for egetables such as okra and amaranthus 
which are hea ily a acked by both pests and diseases in the eld  storage pes cides for grains like bambara 
which is a acked by wee ils in storage (sitophilus spp.)  hey also lacked farm tools such as sprayers for 
spraying pes cides  watering canes as well as e uipments such as treadle pumps for irriga on in winter 
season which is a dry season in Malawi  

he members also indicated that they had insu cient modern and technical knowledge and skills for 
impro ed husbandry of orphan crops such as plant spacing  nutrient management  pests and disease control  

hey also did not know how to store some of the orphan crops such as sweet potato for a longer period  
Una ailability of reliable markets was another challenge highlighted by the farmers  he farmers e plained 
that some orphan crops like okra are cul ated by almost e ery household in the rain season  and therefore 
reducing market demand within the community  At the same me some areas like imulemeba in Kasungu 
district are ery far not less than 3 km  from main markets and ha e poor transport infrastructures which 
make it di cult for farmers to access markets with high demand for orphan crops  

Table 5: Challenges perceived by farmers to promoting orphan crops

 

Kasungu - nsu cient access to impro ed seed especially for ambara

-Una ailability of reliable markets especially for kra

- nsu cient technical knowledge and skill to increase produc on

-Field pests infes ng on egetables especially Amaranthus

- irds ea ng sorghum in the eld

ilongwe -Field pests infes ng on egetables especially Amaranthus

- nsu cient irriga on e uipment for egetable produc on in winter

- nsu cient spraying e uipment for pest control in egetable elds

- nsu cient knowledge on storage of weet potato 



53
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

 

- nsu cient technical knowledge and skill to cul ate some orphan crops

- torage pests for ambara

- nsu cient access to seed for weet potato

-Una ailability of reliable markets for crops like Pumpkins

Chikhwawa -Field pests infes ng on egetables especially Amaranthus

-Una ailability of reliable markets

4.0 Discussion

he ndings of this study re eal that farmer preferences on orphan crops are site speci c  hese preferences 
are mainly based on the suitability of the orphan crop to the agro-ecological condi ons of the site  how the 
crop would be u lised in terms of food and income genera on as well as knowledge on husbandry of the 
crop  his calls for a crop di ersi ca on approach in the process of promo ng orphan crops  o single crop 
can be e ec ely promoted across sites  t also calls for the need to ac ely in ol e famers in iden ca on of 
target orphan crops in de elopment pro ects that aim at promo ng orphan crops  his opposes the prac ce 
of de elopment prac oners who without farmer in ol ement introduce crops in a community under a 
pro ect on the basis that the introduced crop has good traits and performed wonders elsewhere  he ndings 
in this study further imply that for orphan crops to be successfully promoted at smallholder le el there is 
need of u lising the indigenous knowledge that farmers ha e generated from their forefathers  owe er this 
has to be enriched by making a ailable scien c knowledge to farmers  impro ing their access to inputs as 
well as linking them to reliable markets  

he ndings also show that opportuni es for scaling up orphan crops do e ist in communi es and that the 
farmers are aware of these opportuni es  o a certain e tent farmers are already u lising these opportuni es  
For e ample farmers are able to nd land for cul a ng orphan crops by integra ng them into the e is ng 
intercropping systems  ith this prac ce farmers do not always need to ac uire e tra land for produc on 
of orphan crops  he increasing intensity and occurrences of the impacts of climate change also pro ide an 
opportunity for scaling up orphan crops  Farmers will be op ng for crops that are resilient to the impacts of 
climate change and most of these crops are orphan crops such as sorghum  millet and sweet potato  he 
increasing number of inter en ons aimed at promo ng irriga on farming is also an opportunity to scaling 
up orphan crops  he results in this study re eal that e en farmers now realise that irriga on is not only for 
mainstream crops such as maize  but also orphan crops such as okra and amaranthus  he increasing demand 
for indigenous food in growing urban areas is also another opportunity  his emanates from increasing health 
campaigns for consump on of indigenous food  here is a wide percep on especially in urban areas that 
indigenous foods are less hazardous to health and can increase one s life span  Farmers ha e to therefore 
respond to this market demand by growing more of the orphan crops  he fact that the farmers are mobilised 
in groups is also another important opportunity  hrough the farmer groups farmers would mobilise inputs 
for produc on of orphan crops  pro ide uality e tension and market ser ices  in est in processing and alue 
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addi on as well as ad ocate for orphan crops on na onal policy agenda  hile these opportuni es o er a 
window to scaling up orphan crops in Malawi  there is a need to facilitate farmers  capacity building so that 
they fully u lise these opportuni es and enhance their li elihoods  

he study also re eals that e en from the farmers  perspec e  there are di erse and dynamic challenges in 
all the rele ant stages of the orphan crops  alue chain  As such no one solu on is in a posi on to address 
the dynamic challenges to scaling up orphan crops  his calls for an integrated approach that incorporates 
all actors in the alue chain of each orphan crop if orphan crops are to be promoted into the mainstream 
agriculture  At the same me  for such di erse challenges to be fully addressed  an inno a on pla orm for 
orphan crops that include stakeholders such as farmer organisa ons  pri ate sector  G s and public sector 
is una oidable  his inno a on pla orm would be in ol ed in iden fying and understanding the emerging 
challenges to promo ng orphan crops  genera ng solu ons for addressing the challenges  and e perimen ng 
and e alua on of the generated solu ons  

5.0 Conclusion 

his study nds that farmer preferences on orphan crops are di erse and site speci c  Farmer preferences on 
orphan crops to cul ate are in uenced by biological  physical and social economic factors such as suitability 
of the crop to the agro ecological zone  crop resilience to harsh clima c condi ons such as dry spells and 
erra c rainfall  a ailability of inputs for the crop  e istence of indigenous knowledge and skills on eld 
husbandry and processing of the crop  and e istence of demand on local markets for the crop  he di erse 
and site speci c farmer preferences  entails that there is need to ac ely in ol e farmers in the process of 
inden fying orphan crops to be targeted in any research and de elopment inter en on  n this par cipa e 
process of iden fying target orphan crops  a en on should be paid to e is ng biological  physical and social 
economic factors that in uence farmers preferences on orphan crops  

he study also nds that farmers are aware of the e is ng opportuni es for scaling up orphan crops in 
their communi es  uch opportuni es are related to a ailability of natural resources  farmer  indigenous 
knowledge  social capital and to a lesser e tent e istence of markets for some of the orphan crops  espite 
their awareness on e is ng opportuni es  farmers lack capacity to fully u lise these opportuni es for 
enhancement of their li elihoods  his calls for facilita ng capacity building of farmers especially the farmer 
groups to enable them e ciently u lise the e is ng opportuni es  

From the farmers  perspec e  scaling up of orphan crops into the mainstream agriculture is hindered by di erse 
and dynamic challenges e is ng in all the stages of the orphan crops  alue chain  hese challenges are related to 
una ailability of ade uate inputs and farm tools  lack of pre and post har est modern and technical knowledge and 
skills for handling orphan crops as well as una ailability of reliable markets  e ng up local inno a on pla orms 
that should be addressing these di erse and dynamic challenges is an essen al step to scaling up orphan crops  
uch an inno a on pla orm should embrace a holis c and integrated approach to problem iden ca on  

e perimenta on and e alua on of solu ons for addressing challenges  Further  it should be comprised of 
mul disciplinary stakeholders including farmer organisa ons  G s  pri ate and public sectors
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Abstract 

educing food insecurity in ub- aharan Africa can be done through increasing agricultural produc ity of 
smallholder farmers and crea ng rural o -farm employment opportuni es  he Agri-food systems pro ect was 
part of such inter en ons and was implemented in ororo  tungamo and Mukono  Pro ect baseline results 
that in ol ed sample sur ey ues onnaires with 3  farmers and FG s with up to 1  par cipants indicated 
that only  of the respondents had enough to eat but not always the kinds of food they wanted  Food 
insecurity was as a result of inade uate land holdings  declining soil produc ity  climate change e ects  
big family sizes  con nued use of old faming technologies as well as the e ects of pests and diseases  o 
enhance food security  some farmers applied recommended soil and water management prac ces  such as 
crop rota on and mulching  Growing uick maturing crops and selling house hold assets to buy food were 
some adapta on strategies used  n order to enhance their adap e capaci es  some farmers were trained 
on the applica on of impro ed agricultural technologies  household food security  

  Food insecurity  coping mechanisms  adapta on strategies  rural farmers  inter en ons 

Introduction

For too long the face of ub- aharan Africa has been one of dehumanizing hunger  More than one in four 
Africans is undernourished  and food insecurity is per asi e yet ub- aharan Africa has ample agricultural land  
plenty of water and a generally fa ourable climate for growing food U P  1  he causes of chronic food 
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insecurity include  po erty  insu cient access to health and educa on ser ices  as well as poor go ernance  
en ironmental damage  climate change and the mismanagement of natural resources EC   

n Uganda the propor on of the popula on that is food insecure reduced from 3 percent in 1 3 to 
 percent by 1  before rising back to 3 percent and  percent in 3 and  U  

 t is argued that more produc e agriculture will build food security by increasing food a ailability and 
lowering food prices  impro ing incomes and impro ing access  P  1

n order to contribute to reducing food insecurity  the Agri-food systems pro ect was implemented in three 
districts of tungamo  ororo and Mukono  he o erall goal of this pro ect was to s mulate the adapta on of 
pro-poor Agri-food systems inno a ons as a contribu on to impro ing food security  incomes and sustainable 
natural resource management in Uganda  he pro ect focused on orphan crops  or minor crops  which are 
belie ed to be locally important for food and household nutri on  and pro ide income opportuni es for the 
most ulnerable and women in par cular  his was because most food security inter en ons tend to focus 
on promo ng technologies for a limited number of ma or crops  

Materials and methods

ample sur ey ues onnaires were enlisted with a total of 3  respondents  males and  
females  Clustered sample sur ey  where three clusters  namely ororo  Mukono and tungamo districts 
were used to represent the food insecure  moderately food insecure and food secure districts of Uganda was 
used  A combina on of purposi e and random sampling techni ues were used  whereby the 3 districts   
sub-coun es and 1  parishes were chosen purposi ely for the sur ey while the respondents were randomly 
selected e cept for the female respondents  n addi on  Focus Group iscussions FG s  were also carried out 
with up to 1  farmers including females in each pro ect sub county  he FG  results helped to elucidate some 
of the uan ta e data results  uan ta e data was entered into ta s cal Package for ocial cien sts 

P  where fre uencies  percentages and means were generated  ome of the generated data was input 
into E CE  where graphs were generated  Content analysis was used in ualita e data analysis

Results and discussions

Status of food security 
he food security status of the respondents was e amined with respect to food a ailability  u liza on and 

access  

Food availability

A ailability was analysed in terms of su ciency of uan es of food for a household  espondents were 
gi en four statements and asked to select what best described the food eaten in their households in the 
last 1  months and results are summarized in table 1  erall  most respondents in Mukono  and 

tungamo  indicated that although they had food most mes  it was not always the kinds of food 
that they wanted to eat  ororo respondents were worse o  as  reported that they some mes did not 
ha e enough to eat  he most common reason why some respondents did not always ha e enough to eat 
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was that the har ests were too li le to last the season  followed by insu cient money to buy food 
from the market 

Food Access

his in ol es stable markets  a ordable prices for local popula ons  decent incomes and ade uate purchasing 
power  thus enabling households to co er their food needs EC  

espondents were asked to respond to food access statements that based described their food situa on 
and results are summarized in table  erall  o er  of the respondents indicated that their household s 
some mes lacked enough money to buy the necessary food items and some mes relied on low cost food 
items  According to A  1  although the poorest households in ub- aharan Africa spend -  of 
their income on food  the cost of an ade uate diet e ceeds the household income

Food utilization

his in ol es supplying an ade uate and balanced diet in a way that sa s es the physiological needs nutri on  
of popula ons and enables people to lead healthy and ac e li es EC   

n order to get some indica ons of the di ersity in their diet  respondents were asked to recall if they or 
someone in their households consumed the di erent types of food the pre ious day or night  he results 
of the main foods eaten are summarized in table 3  erall  the foods consumed by the ma ority included 
grains  roots  tubers and egetables  he least consumed foods were eggs  meats  sh and itamin A-rich 
fruits  his implies that they did not balance their diets which could result into malnutri on which according 
to A  1  is an obstacle to human de elopment and may cause irre ersible damages on indi iduals

Causes of food insecurity 

FG s ga e the following as the causes of food insecurity  a  nade uate land and inappropriate rights o er 
land  b  use of poor farming methods c  laziness  especially among the youth and men d  crop and li estock 
pests and diseases e  e ects of climate change g  selling o  all or most household produce and i  high 
prices of food stu s in the local shops markets  t is important that inter en ons aim at addressing some of 
these challenges in order to enhance food security  he a onal e elopment Plan for Uganda recognises 
some of the abo e causes and indicates that e orts will be made to address them P  1  

Groups of people who were prone to food insecurity

FG s re ealed the following as the groups that were more prone to food insecurity in the pro ect areas  a  
he poor b  the youth due to laziness c  the elderly because they were less energe c d  people with big 

families with ma ority being elderly  children and youth e  the sick and f  people li ing with disabili es  

Coping and adaptation strategies to food insecurity

   n order to impro e produc on  most respondents  that is  1  and 1  
for crops and li estock respec ely sought e tension ser ices  Figure 1 shows that e tension ser ices were 
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mainly pro ided in areas of  mulching  crop rota on  minimum llage and terracing whereas g  shows 
that areas where they recei ed e tension were the ones which were most carried out  Failure to apply a er 
seeking the ser ices was due to inability to a ord  recommenda ons not being new 1  and lack 
of interest 1  P 1  indicates that impro ing e tension ser ices leads to be er produc on and 
will be a ma or focus under Uganda s a onal e elopment Plan for 1 11- 1

  n order to widen incomes and enhance food access  most respondents  
kept some li estock which were mainly ca le  chicken  goats and pigs  he other ad antage of keeping 
li estock was that their wastes were used as manure  P  1  a ributes failures in sustaining soil 
produc ity partly to the high cost and limited a ailability fer lizers so the use li estock manure helped to 
pro ide a cheap source  he use of such household-made manure helped to reduce e penses that would 
ha e otherwise been spent on buying manure fer lizers  uch sa ings would cater for food items among 
other things  

  alterna e employment mainly in formal  informal and o -farm helped to generate 
incomes to buy food  he main ac i es were farm laboring 1  trading farm produce 1  formal 
salary earning  and wage earning  ther ac i es were  brewing  brick making  tailoring and 
construc on among others  t was howe er noted that in ol ement in alterna e employment was minimal 
as it was prac ced by less than 3  of the respondents  

     elonging to groups also helped to downplay food insecurity  
Generally  o er  of the respondents belonged to groups  A series of food security programmes including 
the a onal Agriculture Ad isory er ices AA  which pro ided seeds and agriculture trainings made 
inter en ons through groups which forced many to oin  er  of the respondents who belonged to 
groups indicated that the organiza ons were ac e  FG s also re ealed that belonging to groups helped 
to ght food insecurity through sharing knowledge both new and indigenous  and ac uisi on of skills that 
helped them boost agricultural produc ity  hey also indicated that group members some mes pooled 
labour and helped to sol e the problem of labour shortages  ome group members who sold their produce 
in bulk had the ad antage of ha ing be er bargaining power that would result into be er prices and incomes 
which they would use to buy other food items  elonging to groups has been indicated to o er a cost-
e ec e ehicle for ser ice deli ery eather and Ann  1  

   : ne of the ways of ensuring food security was to ensure that one does not 
miss out on e ery plan ng season  n order to ful l this  farmers had to ensure that they had seed  o preser e 
seed for the season  FG s re ealed that the following were done  selec ng good uality seed from pre ious 
har est and hanging it either in the roof or at the re place in order to protect from pests or keeping seed 
normally in sacks but periodically displaying it on the sun especially e ery fort night to reduce the moisture 
content  he other methods re ealed through FG s were mi ing seeds with goat s droppings  antana 
camara and ash as preser a es  For egeta e propagated crops like cassa a and sweet potatoes  small 
por on gardens would be maintained for purposes of ge ng plan ng materials  t was howe er indicated 
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that o er  of the farmers had not adopted the use of impro ed seeds  his was partly contributed to 
failure to combat food insecurity  FG s also re ealed that some farmers who did not want to go through 
huddles of preser ing seed for the ne t season and who were interested in growing impro ed seeds opted 
to sell and keep the money for buying seed when the season started  

       Farmers indicated through FG s that since the formerly 
known seasonal pa erns had changed  they also had changed their way of opera ng for e ample  wai ng 
and therefore plan ng only when there was rain or plan ng in an cipa on of rain a er recei ing weather 
forecast informa on mainly on radio  he a onal e elopment Plan for Uganda has plans of automa ng 
the meteorological instruments in order to enhance the predictability of the weather and climate parameters 
and increase reliability of forecasts P  1  he FG s also re ealed that due to pre alence of more 
prolonged droughts  some farmers had switched to growing more of drought resistant and uick maturing 
crops which also they planted in ariety in order to spread risks  Plan ng fruit trees to regulate the climate 
but also pro ide fruits was another prac ce

Interventions 

ased on some of the abo e research ndings  the pro ect made inter en ons by training  farmers in 
areas of  Crop produc on with the aim of impro ing produc on and food security with the aim of enhancing 
the understanding of food security dynamics  thers trainings held were  farmer group management with 
the aim of impro ing group bene ts that can promote food security and orphan crop marke ng with the aim 
of enhancing market access  raining notes for all the trainings were gi en to farmers in form of bronchures 
in local languages and english for those who were able to read it for referrence  n add on   farmers 
were also supplied with at least two or more arie es of impro ed seed arie es as a way of enahcning 
mul plica on  adop on and uptake  t is e pected that the trainings pro ided coupled with the arie es 
of seed pro ided will help to impro e produc on and marke ng but abo e all impro e the food security 
situa on
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Tables

Table 1: Statements that describe the food eaten in the households in the last one year

e always ha e enough to eat and the kinds of 
food we want

1 1 1 1

e ha e enough to eat but not always the kinds 
of food we want

ome mes we don t ha e enough to eat 1 3 3 3

en we don t ha e enough to eat 3 1 1 3
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Table 2: Responses to food situation statements

   

 am worried whether our food would run out before we got money 
to buy more

1 1

he food that we bought ust didn t last  and we didn t ha e money 
to get more

1 3 3

e couldn t a ord to eat balanced meals 3 1

e relied on only a few kinds of low-cost food to feed the children 
because we were running out of money to buy food

1 3

e couldn t feed the children a balanced meal because we couldn t 
a ord that

1 1 1

he children were not ea ng enough because we ust couldn t 
a ord enough food

1 3

Table 3: Types of foods that respondent/anyone else in household ate the previous day or 

night

    

Millet  sorghum  maize  rice  wheat  or any other locally a ailable grain

Pumpkin  carrots  sweet potatoes that are yellow or orange inside

hite potatoes  white yams  cassa a or any other foods made from roots or 
tubers

3

ark  green  leafy egetables such as cassa a lea es  bean lea es  spinach  
pepper lea es and amaranth lea es

ipe mangoes  ripe pawpaws or any other locally a ailable itamin A-rich fruits

eef  pork  lamb  goat  rabbit  chicken  duck  or other birds  li er  kidney  heart  
or other organ meats

3

Eggs 13

Fresh or dried sh or shell sh 1

Foods made from beans  peas  or len ls

Cheese  yogurt  milk or other milk products 3

Foods made with oil  fat  or bu er 3 3
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 Figure 1: Soil water and environmental conservation methods practiced by respondentsFigure 1:1  Soil water and environmental conservation methods practiced by respondents

Figure 2: Main recommendations received from the agencies in the last one year
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Abstract

he work upon which this paper is based aimed at iden fying the ma or dri ers and dynamics that make 
the farming systems work for the smallholder rural poor farmers in Malawi  he smallholder farming sector 
in Malawi and de eloping countries  especially in sub- ahara region are characterized by high po erty and 
high popula on  he sector account for o er  percent of na onal popula ons and it contributes about  
percent to the total agricultural produc on

Using the agri-food systems framework  the paper synthesizes the data gathered by the C funded Agri-
Food ystems Pro ect and the McKnight Founda on funded caling Pro ect implemented by unda College 
of Agriculture in Malawi to iden fy the dri ers and dynamics of the agricultural food systems  he results 
show that smallholder farming systems consist of a ariety of technologies  which are based on farmers  local 
prac ces and knowledge  Farmers combine the local knowledge and prac ces with modern technologies 
as a response to inade uate inputs  ut these systems do not operate to their poten al  Generally  the 
smallholder farming system lacks ser ices such as e tension  research and markets  
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t is concluded that it is the combina on of modern and local knowledge and prac ces that dri es smallholder 
farming systems  ne cannot therefore bo  smallholder farmers into either modern or local knowledge or 
prac ces  a typical case of no knowledge is abo e the other  olding this conclusion as true  it is argued 
that smallholder agricultural systems will only work for the poor if they are built on a combined technologies 
approach  as prac ced by the farmers  Any support in form of markets  e tension and research would make 
the systems operate to their poten al

  mallholder farming systems  combined technology  agricultural produc ity

Background

Agricultural produc ity in the eastern and southern Africa region is impaired by declining soil fer lity  
degrada on of natural resources  ine cient markets and weak ins tu ons and policies  his decline is mostly 
manifested in deteriora ng food security situa on  Crucial in addressing this situa on is the agricultural 
produc ity of the rural poor in the smallholder farming system as they cons tutes the larger popula on 
and play a signi cant role in the agriculture sector  he rural poor in Malawi and most de eloping countries 
are characterized by high po erty and high popula on  he farmers account for o er  percent of na onal 
popula ons  hey contribute o er  percent of total agricultural produc on  Most of the agricultural work 
is done by women as they pro ide o er  percent of the labour force

espite this signi cant role the rural poor are poor and ulnerable and they mostly rely on safety nets  A 
ma or reason for this status is that food security research and e tension rarely reaches these poor farmers 
with technologies and prac ces that would impro e produc ity of their farming system

n an e ort to s mulate the adapta on of pro-poor agricultural food systems inno a ons two pro ects ha e 
been implemented by unda College of Agriculture in Malawi from  to 1  ne pro ect was funded 
by the C and it was tled Agri-Food ystems and the other one was funded by the McKnight Founda on 
and it was tled caling Pro ect  ome speci c ob ec es of these pro ects included  1  to iden fy and 
promote local inno a ons and adapta on strategies that work for the poor rural men and women to cope 
with food security ulnerabili es  and  to adapt and scale up sustainable inno a ons for promo ng orphan 
or tradi onal high alue crops that enhance food security  increased incomes and ecosystem integrity in 
selected areas  
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Methodology

he pro ects upon which this paper is based adopted an agri-food system framework Figure 1  to e amine 
the inter-linkages between produc ity  farmer prac ces  e cient markets and policies and their long- and 
short-term de elopmental impacts  Agri-food systems refers to the network of economic and non-economic 
actors  and the linkages amongst these actors that enable technological  organiza onal and social learning of 
the kind needed to de ise agriculture conte t speci c solu ons U C A  1

Figure 1: Agri-food systems framework. Adapted from GECAFS (2006)

hrough repeated cycles of ac on research  the pro ects facilitated farmer e perimenta on to test  adapt 
and scale up a range of technologies and inno a ons for impro ing agricultural produc ity and marketability 
of orphan or minor crops  hese crops ha e the poten al to enhance food security  promote nutri on 
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security  pro ide income opportuni es and di ersify farming systems to become more resilient to clima c 
ulnerabili es

he pro ects were implemented by a mul -disciplinary team of researchers and de elopment professionals 
in selected sites of Chikhwawa  ilongwe and Kasungu in Malawi  he sites were selected based on food 
security situa on  agricultural poten al and ulnerability le el  ilongwe represented food secure areas  
while Kasungu was considered to be border line food insecure and Chikhwawa represented areas with acute 
food shortage and li elihood crisis

A ariety of methods such as obser a ons  ues onnaire sur eys as well as focus group discussions and key 
informant inter iews were used to collect the data on the dri ers and dynamics of the smallholder farming 
systems in the pro ect sites  An e tensi e literature search was also used to understand the dri ers and 
dynamics

Results

Agricultural production in Malawi
A re iew of e is ng literature shows that agriculture remains important to Malawi s economy  accoun ng 
for o er 3  of na onal income   of the labour force and  of e port earnings GoM  11  ithin 
the recent past the country has e perienced surplus maize produc on and food security  Generally  millions 
of Malawians ha e been li ed out of po erty and the children described as underweight has fallen from 

 to 1  an Gresmer  et al   his impressi e produc on is in part due to good rains o er most 
seasons  although some areas such as the lower hire and some districts in the outhern and orthern 

egions e perience early cessa on of rains  ome areas ha e also e perienced highly intensi e rain showers 
which ha e a ected crops in the eld

esides weather related factors  Go ernment policies ha e played a ma or role in Malawi s shi  from a 
maize consuming  impor ng country  to a producing  e por ng one  he Malawi Growth and e elopment 
trategy GoM  11  and the Agricultural ector ide Approach GoM  11  both target agriculture as 

the dri er of economic growth and po erty alle ia on  he Agricultural e elopment Program also guides 
de elopment ac i es and in estment programs in the agricultural sector GoM   All the policies aim 
at food security and food self-su ciency which is deemed to be achie ed by increasing maize produc ity  
reducing post-har est loses  di ersifying food produc on and managing risks through na onal food reser es

A program supported by policies and poli cians is the na onal agricultural farm input subsidy program F P  
by the Malawi Go ernment  his program has o ershadowed other agricultural sector policies and it has 
caught the a en on of policy-markers and donors at home and abroad  he program has increased access 
by smallholders to purchase inputs to increase incomes and achie e self-food su ciency  Generally  the 
program has increased a ailability of inorganic fer lizers  hybrid and PV maize seed to smallholder farmers  
Undoubtedly  the subsidy program has made huge contribu on to agricultural produc on har est o er the 
years  argeted at small-scale farmers  the program has resulted in increase in maize produc on from 1  
million metric tonnes in  up to 3  million metric tonnes in 1  GoM  11
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hilst the agricultural input subsidy program has undoubtedly made great contribu on to the o erall food 
security in Malawi  it presents considerable economic  social and en ironmental sustainability challenges for 
police-makers  he nancial cost of the F P is now o er  billion Kwacha due to price hikes and program 
e pansion  he program actually takes more than two thirds of the agricultural budget alloca on  ince the 
Go ernment is hea ily aid-dependent the F P relies hea ily on the donor support  which is sub ect hea ily 
to policy shi s

Dualism in the smallholder farming system

he situa on described abo e is an e ample of typical situa on where go ernment is bo ing  farmers 
into technologies such as hybrids and chemical fer lizers  As e pected only few farmers who can a ord or 
access these technologies par cipate in this farming system  ut literature on agricultural systems in Malawi 
indicates that the agriculture sector is di ided into commercial and smallholder sectors  ith this picture 
both sectors are treated as homogeneous  hile this might be true for commercial sector  it may not apply 
to the smallholder sector  which is heterogeneous and dualis c  he smallholder farming system is dualis c 
in the sense that on the one hand there are those farmers who ha e access while on the other hand there 
are those who do not ha e access to modern technologies

his dualism has to be recognized in order to a oid bo ing farmers into technologies that are beyond their 
reach  n other words  failure to appreciate dualism has made researchers  de elopment prac oners and 
e tensionists unable to come up with a menu of technologies from which farmers can choose according to 
their capacity and capability  uch is the case in Malawi where the ma ority of farmers about  percent  in 
the smallholder sector is poor and incapable to use modern technologies such as chemical fer lizer and hybrid 
seed unless it is subsidized  hese farmers li e in remote areas  esearchers nd it di cult to reach these 
areas  e elopment programs easily us fy pro ects but rarely work in these areas  Agricultural produc on 
in these areas is highly di ersi ed with local li estock breeds and underu lized or neglected or orphan crops 
such as millet  sorghum  ome crops and li estock are mostly said to be for women due to cultural posi on 
and also the fact that crops are considered low alue or less important

Drivers of the smallholder farming systems

espite poor access to modern technologies life s ll con nues for the rural poor  his sec on presents li ing 
e periences on how the rural poor run agriculture using their own prac ces and knowledge  As indicated 
earlier  these prac ces are a response to situa ons when farmer do not ha e access to chemical fer lizers 
and hybrid seeds or when inputs are inade uate  hese prac ces de ne the type of farming system that 
would work for the rural poor in Malawi  here called the combined technology

he rst case of a combined technology  comes from an obser a on that in the smallholder farming systems 
the rural poor indulge in integrated soil fer lity management and prac ces FM  An integrated soil fer lity 
management is a set of soil fer lity management prac ces that include the use of fer lizer  organic inputs 
and impro ed germplasm combined with the knowledge of how to adapt these prac ces to local condi ons  
aiming at op mizing agronomic use e ciency of applied nutrients and impro ing crop produc ity Fairhurst 
et al  13  he FM prac ce is common among the rural poor farmers in Kasungu and ilongwe  Farmers 
mi  kgs of compost manure with kgs of ca le or chicken manure and kgs of chemical fer lizer Urea  
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and apply this as basal dressing and top dressing on a  s uare meters plot

Fi e farmers who followed the FM prac ce in 1 13 season indicated that they har ested between 3 and 
 kg bags of maize  which is e ui alent to 1  to kgs  his har est was much higher compared to less 

than 1 kg bag they would ha e har ested if they had not mi  the inputs  n Karonga one farmer mi ed  kg 
of Urea fer lizer with  kg of maize bran and  kg of bokash manure and applied to a 1  s uare meters 
plot and har ested 3 by kg bags of maize Kambewa  th une  13  personal communica on

he farmers reported that they mi ed compost and li estock manure together with Urea fer lizer because 
they did not recei e ade uate fer lizer under the subsidy program  n fact one bag of fer lizer under the 
subsidy program was being shared among  or 3 farmers  haring is common as it is a solu on to situa ons 
when there is inade uate fer lizer  he farmers share because they feel it is not good for members of the 
same illage to ha e fer lizer when others do not ha e anything  A er sharing  the li le fer lizer a ailable is 
not enough to co er a larger area  hence mi ing the inputs is the only way to spread the fer lizer on a larger 
area

esides combining chemical fer lizer and manure  farmers are aware of the need to enrich soils with combine 
organic soil fer lity measures  including manures and compost  biomass transfers and green manures  n 
Kasungu  farmers opt for basal micro-dosing with compost  incorpora ng groundnuts residues  plan ng 
legumes  using chemical fer lizer as a top dressing ellard and Kambewa   n Kenya and Malawi 
research has shown that ade uate soil organic ma er can impro e the e ciency of fer lizer from  kg of 
grain per kg of nitrogen fer lizer applied to double or triple this response Place et. al  3

esearch has also shown that speci c mul purpose legumes such as pigeon peas o er the opportunity to 
impro e both soil fer lity and family nutri on  and ha e been widely adopted in the outhern region of Malawi  
earning from the farmers that ha e adopted mul purpose legumes a double up grain legume technology  

has been de eloped and tried by farmers in Kasungu and Mzimba districts in Malawi  he technology in ol es 
rota ng maize with a double up grain legume  system  where pigeon peas are intercropped with groundnuts 
or soyabeans in year one  n year two  maize is grown and bene ts from the dual legumes residues that 
ha e been incorporated napp et al   his technology has been tried and able 1 shows results of a 
doubled up legume and con nuous fer lized maize trial in e illages in Kasungu

Table 1: Maize grain yield (Kgs) following legume systems in five villages, Mkanakhoti 

EPA. Kasungu

Maize  1 3 877

Maize + Urea 3 11 171 13 3 1

PP + G 1 1 17 1 17 8 1 33

PP + 1 3 1 7 1 17 17 1
Key; pp= pigeon pea, GN= groundnuts, SB= soya bean

Source:Kanyama-Phiri et al., (201 )
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he results show that there were no signi cant di erences in maize yield following doubled up legumes and 
con nuous fer lized maize +   ha-1  he a erage yield was 1  ton ha-1  his yield might be lower due 
the sporadic rains in the areas that might ha e a ected a ailability of  to plant as there was not enough 
moisture to make the applied nitrogen a ailable for plant use  ield of unfer lized maize a eraged 8  ton 
ha-1  much lower than in doubled up legumes  

he second case of a combined technology  comes from an obser a on that the smallholder farming system 
is highly agro- bio di ersi ed  Agro- bio di ersity refers to the ariety and ariability of animals  plants and 
micro-organisms used directly or indirectly for food and agriculture FA  1  his is the case with the 
smallholder farming systems where cropping systems enable farmers con nue to grow a ariety of local 
crops in form of mi ed cropping and keep a ariety of local li estock as the case of mi ed farming despite 
these crops and li estock registering lower produc on compared to hybrids and the impro ed ones  hese 
local crops are now referred to as orphan crops because they do not recei e a en on from policy  research 
and e tension such that their poten als are not known chuwa 1  ome of the notable orphan crops 
include millet  sorghum  ambara nuts and most indigenous egetables

he reasons why farmers di ersify are ast and they include una ordability of hybrid seed  local preferences  
resilience to clima c ariability  good storage characteris cs and easy to recycle chale  11  owe er  
this di ersity is ge ng eroded as research  de elopment programs and e tension ser ices tend to 
encourage farmers to specialize in hybrids and impro ed li estock  he e idence on this is the prolifera on 
of technologies that encourage mono cropping such as the asakawa plan ng method instead of mi ed 
cropping  here is also a growing presence of sole farming systems  Already seeds for most of local crops such 
as local sweet potatoes are becoming scarce  f the erosion is le  unchecked it might create more hunger in 
the smallholder farming system as the important characteris cs such as resilience to clima c ariability  good 
storage characteris cs and recyclability get lost

Discussion

t appears what is working for the rural poor is the combined technology  thus a combina on of approaches 
and a combina on of technologies  he combina on of technologies e ploits the ad antages and o ercome 
the constraints of both the one that is technologically ed and the one that is di erse  owe er  the 
combined technology  has not recei ed the a en on it deser es from the de elopment programs such 
as F P  research and e tension agendas  hese agendas focus on either increasing a ailability and use and 
accessibility of inorganic fer lizers or organic or sustainable agriculture technologies  As it is  these programs 
and agendas tend to bo  farmers into one approach where they ha e to use chemical fer lizer or not  hey 
ha e to use impro ed seeds or not  hey ha e to use organic or sustainable agriculture technologies or 
not  Contrary to these programs and agendas farmers obtain economic returns from chemical fer lizer and 
impro ed seeds if combined with organic ma er impro ing technologies  such as grain legume rota on  
compost and green manures

Elements of combined technology  are already being prac ced in the smallholder farming system  ut a 
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successful combined technology  re uires more support from research and e tension to generate and 
disseminate knowledge on those technologies and prac ces that work and impro e those that seem not 
to work to help them do it be er  Policy and poli cal will also need to be re isited  For e ample  instead 
of pu ng all the money into the F P to buy fer lizer and impro ed seed for smallholder farmers  some of 
the budget would be used to support research and e tension on technologies that are necessary to ha e a 
meaningful combined technology model  ome important issues and challenges to be considered in the 
combined technology  approach include the following

1  ow to increase crop response to inorganic fer lizer  For e ample crop di ersi ca on that impro es 
soil structure and biological fer lity of the soil  micro-dosing  residue and compost management

 Making biological soil fer lity op ons as well as orphan crops more a rac e to smallholder farmers  
For e ample  through compos ng in- eld  mul purpose legumes  output markets for impro ed grain 
legume and orphan crops

3  Pro iding a range of biological and inorganic fer lizer op ons  together with ways of adap ng these 
to indi idual farm situa on  For e ample  large scale on farm tes ng of technology  pro ision of 
e tension materials

 ncreasing nutri on of the poor people and ulnerable groups at the same me increasing soil 
fer lity and o erall food a ailability  For e ample  through double -legume technologies  recipe 
tes ng and nutri on groups

 ncreasing resilience of smallholder farmers to e ternal shocks such as climate ariability through 
knowledge enhancement and promo ng crop di ersi ca on systems

 e eloping markets for orphan crops through alue chain and market studies

7  ith farmers  tes ng  adap ng and de eloping husbandry prac ces for orphan crops through 
agronomic trials and entomological studies

Conclusion

n conclusion Malawi has made ad ances in food security in mes of good and fa ourable clima c condi ons 
and the F P  owe er  there is no one shoe that ts all  hence not all farmers should be considered worthy 
the F P  Elements of combined technology  are already being prac ced in the smallholder farming system  
Adop on of technologies to sustain the combined technology  approach is low  his re uires priori za on 
of research  e tension and de elopment programs towards a combined technology  model as this is an 
alterna e to make smallholder farming system to be more self-reliant for the poor
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Abstract

e eral indigenous minor crops are o en neglected under de elopment and research programmes and 
by farmers themsel es due to the limited economic impacts associated with them  despite their role in 
household food and nutri on security and income and resilience to clima c aria ons and climate change  
Value chain analysis approach was applied to iden fy in estment and market opportuni es for the neglected 
minor crops to enhance their commercializa on among rural poor farmers  he methodology in ol ed 
sur eys and focus group discussions focusing on cow pea  sorghum and groundnut as the target crops in 
ororo  Mukono and tungamo istricts in Uganda  esults re ealed a simple alue chain structure for the 

neglected minor crops  with producers  traders and processors being the key players  supported by ser ice 
pro iders and regulatory agents  he largest propor on of alue went to the producers 7  because of 
the cost and price structures  i erent key players had in uence on price determina on and producers did 
not consider themsel es to be disad antaged  Contractual sales were also obser ed  in ol ing credit and 
pre-har est buying of crops  uality assurance remained a concern  due to lack of knowledge  facili es and 
incen e for its implementa on and ine ec e regulatory framework  Value addi on was prac ced by a few 

 in ol ing milling  shelling or packaging  due to lack of in estment resources and facili es  imited 
market informa on and technical ad ice was pro ided by public e tension agents 3  and preference 
was for messages to be deli ered erbally at community mee ngs in ernacular  ackward and forward 
linkages were iden ed  which represented in estment opportuni es

  neglected minor crops  alue chains  commercialisa on  linkages  economic opportuni es
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Introduction 

Background
he ub-saharan Africa A  region has o en e perienced pockets of acute food insecurity  a ributed to 

inade uate adop on of produc ity inno a ons  degrada on of natural resources  ine cient markets  weak 
ins tu ons and policies  n order to contribute to alle ia ng these challenges  the pro ect Making agri-food 
systems work for the rural poor in Eastern and outhern Africa  was implemented in Uganda  Kenya and 
Malawi  ts o erall goal was to s mulate the adapta on of inno a ons for the pro-poor agri-food systems as 
a contribu on to impro ing food security and sustainable natural resource management  t focused on the 
rural poor  with emphasis on promo on of neglected  minor crops  hese were considered important for 
household food and nutri on security and income  par cularly for the ulnerable groups such as the women  
elderly and the youth  hey had the poten al to di ersify the farming systems  could be adapted to spread 
risks and were resilient to clima c aria ons and climate change  

he paper applied alue chain analysis to iden fy in estment and market opportuni es to enhance 
commercializa on of orphan crops  Value chain refers to the range of ac i es that brings a product or a 
ser ice from its concep on to end use  changing hands in the process Campbell 11  he alue chain 
players produce  transform  store  transfer or market the product  adding to its alue at each step in the 
process  

he focus of the paper has been on three of the neglected minor crops promoted under the pro ect  namely 
cow pea  sorghum and groundnut  he results would promote the entry of neglected minor crops into the 
market systems and help in iden fying economic linkages of the alue chain players internally and e ternally  
for impro ed economic opportuni es

Objectives 

he o erall ob ec e e of the paper was to contribute towards commecialisa on of the neglected minor 
crops among rural poor farmers by iden fying the cri cal bo lenecks  opportuni es and incen es along the 
alue chains  he speci c ob ec es were as follows

a  den fy the key market players along the alue chains 
b  Assess the distribu on of alues along the alue chains
c  E amine price determina on 
d  Assess uality assurance and alue addi on
e  Establish mechanisms for market informa on and technical ad ice
f  Assess economic linkages 
g  den fy measures for impro ing commercializa on

Justification

Agriculture con nued to be the dominant sector in Uganda s economy  although its contribu on to Gross 
omes c Product G P  declined o er the years to 1 percent of the total G P in  at current prices and 
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accounted for  percent of the total e port earnings U  1  t also pro ided appro imately 8  percent 
of the employment and supplied raw materials to most industries and ser ices in the country  Furthermore  
about 8  percent of the popula on  e ui alent to 7 million people  deri ed their li elihoods from the sector  

owe er  Uganda con nued to e perience persistent food challenges  with  million people reported to be 
malnourished McKinney  n 7  food insecure people increased from 1  to 17 7 million from the 
pre ious year and  of the 8  istricts re uired food relief for their residents  n 8  agricultural growth 
rate declined to  from 7  in  here had also been persistent decline in uality of soils  wetlands  
forests and sheries EMA 1  n 11  in a on in food prices hit a record high of  with ma or food 
conse uences for the people  

t was  therefore  the ob ec e of Uganda s agriculture sector de elopment strategy and in estment plan 
to focus on increasing rural incomes and li elihoods and impro ing food and nutri onal security MAA F 

1  n order to achie e this  players along agriculture commodity alue chains needed to iden fy market 
opportuni es  uality assurance mechanisms and ensure alue addi on for their produce  he paper 
would  therefore  pro ide the necessary informa on basis on the alue chains  necessary for iden fying the 
economic opportuni es for rural poor farmers

Methodology 

he study was carried out in ororo  tungamo and Mukono istricts of Uganda during the months of uly to 
eptember  1  he data collec on methods included secondary data search to establish e is ng knowledge 

and iden fy gaps to be addressed by the study  A sample sur ey  using a semi-structured ues onnaire  was 
enlisted with 1 1  respondents consis ng of input dealers  producers  commodity traders and consumers  
Focus Group iscussions FG s  were held with 18 groups of 1  to 1  persons to obtain their iews on how 
to impro e market access and increase the bargaining power of the rural poor farmers

ata analysis in ol ed alue chain analysis to iden fy the key market players and distribu on of alues along 
the alue chains  escrip e analysis  using P  and E cel so ware  was done to generate fre uencies  
means and ariances  checked using Chi-s uare test and tandard e ia on  Content Analysis was used for 
the FG  data  displayed using matrices and synthesized to obtain summary results

Results and discussion

Key players along the value chain 
he key players along the alue chain were iden ed as the produces  traders and processors  ther players on 

the market included the input suppliers and consumers at the upstream and downstream ends respec ely  
here were also other ser ice pro iders as shown in Fig 1 they included the farmer groups which pro ided 

social support  nancial ser ices as well as fora for pro ision of technical ad ice by the e tension agents  
nancial organiisatons  including sa ings and credit co-opera e organisa ons ACC  micro- nance 

ins tu ons MF  and banks were there to pro ide nancial ser ices  E tension agents  both public and non-
go ernmental  pro ided technical ad ice  Go ernment ins tu ons  namely the Agriculture epartment and 
Administra on  carried out policy and regulatory func ons
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he socio-demographic characteris cs of the key players re ealed that the input supplies  producers and 
commodity traders in ol ed were middle aged persons whose a erage age was 3 1 years  more of females 

7 7  and of di erent ethnic groups  he ma ority were married 83 1  but some of them were single  
separated  widows and di orcees  heir educa onal achie ement was mostly incomplete primary school 
3  but they also included person with no schooling 13  a condi on that hindered their ability to 

adapt produc ity and marke ng inno a ons  thus limi ng commercialisa on of the neglected minor crops  
hey had been in the business for 1  years on a erage able 1

nput suppliers consisted of both retailers and wholesalers and their opera ons went beyond the inputs of 
neglected minor crops and included the ma or commercial crops  hey dealt in seeds  farming implements 
such as hoes  pangas  slashers  o -ploughs  agricultural chemicals namely pes cides  herbicides and fer lizers 
and packaging materials  hey obtained their seed supplies from farmers  followed by seed companies 
3  while the implements and chemicals were obtained from bigger companies  manufacturers or 

imported  he ma or e penses incurred weekly were on transport hs 111 1  storage hs 1  skilled 
labour hs  and unskilled labour hs 3 3  a erages per respondent  

Producers cul ated neglected minor crops on small gardens of a erage size of  acres on land owned  
rented or borrowed  espondents carried out land prepara on mostly manually  but  where feasible  
o en and o -plough were used  while the use of tractor was negligible  ue to inade uate land 
prepara on  some of the producers were not able to get the best results from their gardens  hey obtained 
their local seed arie es mostly from fellow farmers  while the limited impro ed arie es were bought from 
farm supply shops  nly 37  of producers among the respondents sold some of their har ests of neglected 
minor crops and on a erage  1 1  of the uan es har ested were sold  mostly to small traders  
and direct consumers 8  Although the neglected minor crops were being promoted primarily for food 
security  farmers were ad ised to produce uan es with surplus for sale  he key e ternal factors which 
respondents regarded as a ec ng their opera ons were the seasons 7  long distances to the market 
and ser ice centres 3 3  and the poor road types 8 1

raders obtained their supplies from farmers 3  or from fellow traders 3 1  while a few also traded 
their own har ests  especially of local groundnut ariety 1 7  here were limited supplies from the open 
market or farm supply shops  indica ng that trading in these crops was low and the necessary trade facili es 
not well de eloped  hey bought and sold in di erent units but the ma ority used Kg 3  the unit 
preferred for ser ing the numerous small consumers to whom they sold the commodi es  arger packages 
like kg and 1  kg bags were taken by the large traders for re-sale to smaller traders and retailers  

Distribution of values

n order to gain apprecia on of the economic importance of the di erent players  the propor ons of alue 
along the alue chain were es mated  based on the prices recei ed less prices paid  prior to considering 
costs and olumes  he results re ealed that the highest propor ons of alue went to producers  followed 
by traders and retailers  aking the three crops together  the es mates were 7  1  and  for 
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producers  traders and retailers respec ely able  

Factors that in uenced propor ons of alue were the produc on costs  market structures and demand  otal 
costs of the opera ons at each stage a ected the propor on of alue along the alue chain  ith respect 
to market structures and the resul ng compe on  lower prices were recei ed on a compe e than a 
monopolis c market for the commodity  arge numbers of producers  traders and retailers dealing in small 

uan es made the neglected minor crop markets fairly compe e  astly  higher alue was realised where 
there was higher demand for the commodity  n this respect  producers  traders and retailers all regarded 
demand for their commodi es to be high

Price determination

Most producers belie ed that the prices for their neglected minor crops were determined by themsel es 
1  by the traders 3  by their groups 3  and by others such as large customers 1  Producers 

set prices whene er they took the commodi es to the open markets and sold directly to consumers or small 
traders in small uan es in kilograms  ns or cups  

raders set the prices when producers deli ered the commodi es to their stores  imilarly  processors such 
as our millers and large consumers such as schools also set the prices  n almost all cases  howe er  there 
was bargaining within a small margin to arri e at the prices actually paid  

Collec e marke ng  common for ma or crops  was s ll under considera on by the producers  Under the 
arrangement  producer groups would agree on prices to charge and the commodi es would be sold by 
brokers on behalf of the members for their con enience and to ensure compliance with the agreed prices

easons were a ma or factor for prices of the neglected minor crops  Prices were at their lowest a er har est 
and gradually rose as har ests became used up and supply dwindled  he period before plan ng was usually 
the highest price period because of the addi onal demand for seed for plan ng for the new season  

ome producers obtained credit from processors or traders which were reco ered from sale of the 
commodi es a er har est  hese were in the forms of seeds  chemicals  implements and e en cash to pay 
labour  he farmers  commitment was to sell to the credit pro ider  here was  howe er  no e idence that 
the credits a ected the prices at which the farmers sold the commodi es to credit pro iders  owe er  
only about 1  of respondents acknowledged in ol ement and this was a ributed to the small scale of 
opera ons on these crops  imilarly  traders had li le incen es to lend to farmers for these crops  with 
preference for more important crops

ome traders booked or e en bought gardens of the neglected minor crops prior to har es ng  t was 
belie ed that farmers obtained the ad antage of uick re enue but the buyers from gardens could ha e 
realised nancial gains from this arrangement  in form of lower prices  Prices along the alue chains are gi en 
in able 
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Gross margins

Gross margins for the neglected minor crops were de ned as the di erences between selling and buying price 
as percentages of buying prices  hey were important pointers to commercializa on because a commodity 
would enter the market if there was pro t to be made out of it and commodi es with low gross margins 
would not be traded

 Gross margin were generally higher for input suppliers 3  than for the commodity traders 3 3  
able 3  his was because input suppliers sold mostly during plan ng seasons when supply on the market 

was low and were also e pected to deal in high uality seed  among the input suppliers  the seeds with 
highest gross margins were sorghum local 7  and cowpea local 7  a ributed to the high demand 
for these seeds  Among commodity traders  the highest gross margins were for sorghum impro ed and local 

 and groundnut  which were also in high demand

Quality control and value addition

ue to the marginalized nature of the neglected minor crops  limited resources and a en on were put into 
uality control  Few farmers ac uired impro ed seed arie es with higher commodity a ributes  reported 

at  for cow pea  8  for sorghum and 18  for groundnut  his was a ributed to lack of knowledge of 
impro ed arie es  poor accessibility and high costs compared to local arie es  ther challenges included 
the substandard seed uality on the market and the failure of farmers to realize higher prices for impro ed 
ariety commodi es  

ite selec on  whereby gardens with suitable soil fer lity and drainage  was o en not made in fa our of 
the neglected minor crops but the best gardens went to the priority household crops  imely plan ng  
recommended for disease and pest minimiza on  was not possible due to demand on household  E en 
when pests were detected  the crops were not sprayed due to resource constraint  ar est immediately 
a er maturing was o en not possible due to labor constraint  he crops were not well winnowed before 
marke ng  i erent arie es were o en mi ed up in the consignments  tores were not a ailable  not clean 
or bags were not placed on raised pla orms  Furthermore  the regulatory framework was unclear and its 
implementa on weak

imited alue addi on was obser ed  applied mostly for groundnut but least for cow pea able  he 
alue added products were targeted at middle income consumers  prompted by the nutri onal alues of the 

commodi es and the uality assurance associated with them  hey were con eniently packaged and could 
be easily transported and stored

owe er  challenges a ec ng alue addi on were that many farmers did not produce specially for alue 
addi on  hence did not meet the standards re uired in produc on and handling  here was li le in estment 
in the alue addi on due to the limited and irregular supply of the input commodi es  A ailability of other 
inputs such as power  skilled labour  packaging materials and transport were limited  here was low demand 
for alue added products due to the small middle class in the country  Prices of the products were signi cantly 
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high compared to the fresh or processed products  he products also faced compe on from imported 
products which were cheaper or of higher uality

Market information and technical advice

Agricultural informa on ow along the alue chains re ealed that the ma ority of respondents sought ad ice 
on produc on 78 1  while only 1  went in for marke ng ad ice  he main sources of informa on 
included public e tension agents 3  of respondents  neighbours and fellow farmers 8  and G  
agents 1  and others 8

he main a ributes why respondents choose to use these par cular informa on sources were accessibility 
to the people 1  and reliability  able  

Ma ority of respondents were sa s ed with the performance of arious agricultural e tension ser ices 8  
while some were neutral  and others dissa s ed 8  owe er  only 3  reportedly applied 
them and those who did not apply them a ributed this to inability to a ord them 8 7  recommenda ons 
not being new 1  and the bene ts not being clear 18  ther concerns were that the deli ery of 
was not mely  messages were repe e and agents were not knowledgeable about the informa on they 
were dissemina ng  he mean distance from respondents  homes to e tension centres was  kilometers  
close to the walking distance of  kilometers recommended for rural ser ice loca ons  

espondents preferred the informa on to be disseminated on radio 1  print media such as brochures  
pamphlets  lea ets 1  and others such as tele ision and internet 7  he language most preferred 
was ernacular 88  with low preferences for Kiswahili 1  and English 

Economic linkages

he study e amined economic backward and forward linkages of the alue chains and their poten al for 
crea ng de elopment opportuni es  nternally  the di erent components along the alue chains were linked 
through ow of the commodi es from producers through processors and traders to the consumers and 
e port markets Fig  1  Cash  on the other hand  owed in the opposite direc on  A signi cant feature of 
economic linkages within the alue chains was that er cal integra on was common  his was e hibited by 
producers who also traded their produce by taking to the market place  Many traders were also farmers and 
part of the commodi es they traded were own har ests

E ternally  the alue chain players had backward linkages in obtaining supplies of implements and chemicals 
from large input suppliers in towns 7  and o -ploughs from local manufacturers 33 3  hey were 
also linked with ser ice pro ides for energy  transporta on  communica ons and packaging materials  heir 
forward linkages were with large traders  ins tu ons and e porters who bought their processed or alue 
added products  
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Conclusion

Value chain analysis approach was applied to iden fy in estment and market opportuni es for the neglected 
minor crops to enhance their commercializa on among rural poor farmers  he indigenous minor crops  o en 
neglected under de elopment and research programmes and by farmers themsel es  had important role in 
household food and nutri on security and income and resilience to clima c aria ons and climate change  A 
sample sur ey and focus group discussions were conducted  focusing on cow pea  sorghum and groundnut 
as the target crops in ororo  Mukono and tungamo istricts in Uganda  esults re ealed a simple alue 
chain structure for the neglected minor crops  with producers  traders and processors being the key players  
supported by ser ice pro iders and regulatory agents  he largest propor on of alue went to the producers  
because of the cost and price structures  i erent key players had in uence on price determina on and 
producers did not consider themsel es to be disad antaged  Contractual sales were also obser ed  in ol ing 
credit and pre-har est buying of crops  Gross margins were higher among input suppliers than commodity 
traders for these crops and su cient to pro ide incen e for commercializa on of the minor crops  uality 
assurance remained a concern  due to lack of knowledge  facili es and incen e for its implementa on and 
ine ec e regulatory framework  Value addi on was limited to milling  shelling or packaging  due to lack of 
in estment resources and facili es  imited market informa on and technical ad ice was pro ided by public 
e tension agents and preference among farmers was for messages to be deli ered erbally at community 
mee ngs in ernacular  ackward and forward linkages were iden ed  which represented in estment 
opportuni es that could be e ploited  o promote commercialisaton  therefore  there is need to in est in 
alue addi on  impro e informa on and technical ad ice ser ices and strengthen regulatory framework for 
uality assurance
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Tables 

Table 1: Social characteristics of respondents

    

A erage age 
years  

 38 1 38 3 3 1

e Male 77 38 3 3
 Female 1 8 1 7 7
 otal 1 1 1 1 1
ribe Muganda 1 3 13 1

 apadhola 1 1 3 1 13 13
 Munyankole 3 31 3 3 1 33 3
 tesot 1 7
 thers 7 1 3 11 8 13
 otal 1 1 1 1 1
Marital status Married 8 83 87 8 83 1
 ingle 3 3 3 1
 eparated  8 3
 idowed  3 3
 i orced  1 7 1 1
 otal 1 1 1 1 1 1
Educa on o schooling 3 1 7 13 13
 ncomplete 

primary
3 3 7 7 8 3

Educa on Complete 
primary

1 17 8 7 1 17 7

 econdary 1 1 3 7 31 3
 er ary 8 3 7 7 3
 Uni ersity 8 1 1
 otal 1 1 1 1 1
ears of 

opera on
 7 17 7  1
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Table 2: Prices and share of values along the value chains for selected neglected minor 

crops

 
Price hare of 

alue
Price hare of 

alue
Price hare of 

alue
hare of 
alue

Producers 1 7 1 7 8 8 7
raders 1 8 1 8 1 8 1 1 3 11 1
etailers 1 3 1 1 3 3 8

Table 3: Gross margins of input suppliers and commodity traders by crop variety

       

nput dealers
Cow pea local 3 1 7
Cow pea impro ed 8

orghum ocal 1 1 1 7 7
orghum impro ed 1 33 3

Ground nut local 8 3
Ground nut impro ed 11 3
All 3
Commodity traders
Cowpea local 147 1 1 8
Cowpea impro ed 33 1 1 8

orghum local 1 1
orghum impro ed 3 1 1

Ground nut local 44 8 3
Ground nut impro ed 3 3 3 1 7
All 3 3

Table 4: Types of products from the neglected minor crops marketed

    
Cow pea ea es 

Fresh pods

eed --

orghum -- Grains Flour 
Groundnut Fresh poded

oiled fresh poded

oasted fresh poded

eed oasted seed

Pounded our

Paste

il 
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Table 5: Attributes why respondents chose the service providers

    

N 310 1 99 63 60 3 739
1 9 13 1 100 0

Figures

Fig. 1: Value chain for neglected minor crops
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Abstract

Pearl millet Pennisetum glaucum   r  is na e to Africa and is a main cereal crop grown in the semi-
arid parts of eastern Kenya including Mbeere outh district  his crop is principally grown in the sorghum-
millet-e tensi e li estock and Use ystem U  located in the ower Midland M   and nland owland  

 Agro-Ecological ones AE  he main crop produc on constraints in these areas are low erra c rainfall  low 
water holding capacity of the soil  high transpira on and low in ltra on of some of the compacted soils  Use 
of drought tolerant escaping crops and arie es has pre iously been iden ed as one of the farmers  strategy 
to o ercome these constraints  his study was therefore ini ated to allow farmers e aluate new pearl millet 
cul ars with an aim to iden fy drought tolerant cul ars that posses superior agronomic traits and also meet 
the farmers  u liza on and marke ng preferences  he study was conducted in Kiambere loca on of Mbeere 
outh district  Farmers listed the a ributes that they consider important when choosing a pearl millet cul ar 

o er another as  yielding ability  drought tolerance  threshability when dry  threshability when green  taste
palatability and resistance to bird wee il damage  Using both pairwise as well as matri  ranking  farmers 
indicated that drought tolerance is the most important arietal a ribute for pearl millet in this area  he 
second and third most important a ributes were shown to be the yielding ability and earliness  respec ely  
Agronomic e alua on showed that the local cul ar  Mugombe  yielded signi cantly lower P  grain 
than Kat PM-3 but ga e a comparable yield to Kat PM-1  ut of the se en arietal a ributes that the farmers 
listed  Kat PM-3 out-ranked both Kat PM-1 and Mugombe in  out of 7 a ributes  

  Smallholder farmers; Pearl millet; Varietal a ributes; Ranking; Drought tolerance; Enhanced 
u liza on 



86
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL POOR IN 
EASTERN AND SOUTHERN AFRICA

Indigenous vegetables and spices their diversity and use in 

Tigray, Northern Ethiopia

Negash Aregay a *  , Fetien Abay b  , Sarah Tewolde-Berhan c

a Department of Dry-land Crop and Hor cultural Science, Mekelle University, P.O. Bo  2 1, Mekelle, Ethiopia. E-mail: 
negash20 yahoo.com

b Department of Dry-land Crop and Hor cultural Science, Mekelle University, P.O. Bo  2 1, Mekelle, Ethiopia. E-mail: 
fe en.abay yahoo.com

c Department of Land Resources and Environmental Protec on, Mekelle University, P.O. Bo  2 1, Mekelle, Ethiopia. 
E-mail: saratbge gmail.com

Abstract

Ethiopia is home to a lot of uni ue plants which are used by the local communi es  Unfortunately due to the 
fact that they are neither well known nor promoted  and due to en ironmental degrada on these plants are 
being marginalized  are declining and going toward e nc on  a onal and regional studies indicate that 
there are a lot of these plants in igray  o document and assess the poten al of plant species categorized 
as tradi onal egetables  and spices an assessment was done in selected districts of igray  i  districts were 
purposely selected  A total of 1  households were included for this par cular study  he study loca ons 
were selected purposi ely based on plant species record and uan ta e and ualita e data were collected 
from randomly selected respondents using a semi-structured ues onnaire  38 di erent egetables were 
found in the study  with Kola embien ha ing the highest le el of uni ue egetables 1  in number  here 
were 17 spices found  out of which only aya Azebo had one uni ue spice  he study re ealed that proper 
u liza on of these plants can ha e a paramount importance on the social and economic welfare of the 
community

Introduction

Ethiopia is one of the countries known for their high biodi ersity distribu on  t is also one of the Va ilo ian 
Centers of origin di ersity for many crop species and their wild rela es Va ilo  1 1  he ora of Ethiopia 
is es mated to ha e between  and 7  species Cufodon s  1 3-7  f these  about 4  of the 
species are endemic to Ethiopia eweldeberhan  1 1  ome of the endemic species yield edible egetables  
spices although of limited commercial alue  espite the fact that the world knows Ethiopia for its recurrent 
drought resul ng in famine

e eral studies of the egeta on in Ethiopia ha e shown that food domes ca on happened in Ethiopia with 
uni ue crops like te  Eragros s tef and enset  Ensete entricosum Edwards  1 1  which are found only 
in Ethiopia  n addi on to this se eral of the interna onal crops like wheat and barley ha e also had me and 
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condi ons allowing for their own uni ue di ersity to de elop arlan  1  ike the cereals and legume 
crop species  Ethiopia is endowed with di erent types of leafy egetables  aroma c plants  spices and edible 
fruits rich in micronutrients  ut again  these are not considered important to cul ate and eat - unlike e o c  
imported cabbages - so they are slowly becoming endangered from the Ethiopian landscape  Cul ated elds 
are used for cereals and legume crops  owe er  some farmers  especially women  ha e been obser ed to 
grow these uni ue species in a small home garden plots  he wild rela es of these crops are also found in 
Ethiopia  indica ng that it is actually a centre of domes ca on and di ersi ca on of the aried food crops 
used Edwards  1 1  

 ence  documen ng the ethnobotany and indigenous knowledge of the edible wild plants is ital  ystema c 
e orts should be done to compile informa on on lesser known species tradi onal crops  Moreo er  it is 
important that greater research focus should be gi en on   trengthening capacity of the community to 
ma imize sustainable u liza on of di erse plant species  hus  the study was ini ated to document plant 
species consumed as tradi onal hor cultural plants and to iden fy and understand be er the importance of 
these plants in the li elihood sur i al strategies adopted by rural people in food insecure areas of the study 
region igray  ith this the o erall ob ec e of the study was to document and promote tradi onal leafy 
egetables  and spices used by women and children

Materials and Methods

Description of the study area
he study was conducted in si  woredas of the igray administra e region  he woredas where the study 

was undertaken are Alage  aya Azebeo  Gulo Mekeda  Kilte Awlalo and Kolla abmien  he study sites were 
selected based on the representa on of the di erent agro-clima c and cultural conte t within igray  n 

igray there are three ma or agro-clima c regions  the highlands  mid-al tude and the lowland areas  he 
rainfall pa ern also aries in that it gets drier as one goes eastward  and the eastern escarpment and the 

aya Azebo alleys get bi-modal rain  n the cultural setup  the aya Azebo people ha e a di erent culture 
with respect to fumiga on using smoke from selected woody species and aroma c bea ca on  aking 
these facts into account the following sites were selected  to represent the aria ons within igray  he 
characteris cs of the woredas selected is summarised in able 1
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Table 1. Characteristics of the woredas selected

Woreda   

Alage Mid al tude a e a speci c culture in aroma c bea ca on 
and fumiga on

 owland a e a speci c culture in aroma c bea ca on 
and fumiga on

 Mid al tude o culture of fumiga on but e perience with 
egetables

 Mid al tude a e a culture in aroma c fumiga on and 
tradi onal irriga on

 owland o culture of fumiga on but known for di erse 
wild fruits and u lisa on of wild egetables

ighland a e a culture in aroma c fumiga on and 
tradi onal irriga on

Sampling and Data collection Procedures 

he sur ey was conducted using household le el ues onnaires  Prior to household sur ey P A tools were 
applied to understand the contribu on of women in egetable domes ca on  spices and aroma c plants 
planted or used  ome plants a ailable during the study were collected  dried  mounted and iden ed  Key 
informant inter iews and a case study were conducted to document the detail knowledge and management 
of species that are uni uely grown by few farmers  A er the selec on of the woredas  in the second stage  
one illage was randomly selected from each woreda  nce the study sites were selected  a purposi e 
sampling method was used to iden fy  women each in the woredas for the indi idual inter iews  and a 
small group of  to 1  women were selected for the group discussions  he iden ca on of knowledgeable 
women in the woredas was undertaken with the help of the home agents in the di erent woredas  

For the egetables a Mul dimensional Unfolding analysis was also undertaken  he inter iewees discriminated 
between the egetables primarily in terms of their taste  me re uired for cooking  fuel sa ing  marketability  
mul purpose func ons and a ailability of the egetables  omen farmers were asked to rate their preferences 
using 1-  scale  depending on the number of egetables listed  where 1 means high preference and the lower 
alue was low preferences  As most of the plants were named only by their English or igrigna the local 

language  names  scien c names of them were determined according to descrip ons pro ided by chippers 
 and Flora of Ethiopia Edwards  1 7  he uan ta e data were analyzed using P  sta s cal 

package release  P  11  and the result was presented with descrip e sta s cs
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Results and Discussion

he marital status and family size of the women in the inter iews are summarised in able  and able 3

Table 2. Marital status of the women in the interview

   

Married 1 4 4

i orced 8 1 4 1

idow 4 8

ingle 4 41 4 1
As can be seen from the table  the highest propor on was made up of married women  followed by single 
women

Table 3. Family size of the women in the interview

Woreda    

1 3 4 7 8 1

ithin woreda 1 4 18 18 1

ithin family 7 13 11 8 1 7 1

 ithin woreda 1 1 3 1 1

ithin family 33 3 8 13 3 11 1 3 3 1 7 37

 
ithin woreda 1 1

ithin family 7 14 3 7 13 1 3 8 3

 ithin woreda 1 4 1

ithin family 8 7 8 3 1

ithin woreda 3 1 1 1

ithin family 14 3 1 4 11 8 1 7

 ithin woreda 3 1 1

ithin family 14 3 7 1 4 11 8 33 3

As can be seen from able 3  the number of families with ust one person is less than 41  showing that 
e en unmarried women are suppor ng more than ust themsel es  he highest fre uency le el is found for 
the family size of 4  followed by  3 and 7 with respec e decline
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Availability and use of Vegetables

o start  let us say a uote from a woman  he cooked grains boast  with the sa ing grace of egetables in the 
rainy season  38 di erent egetables were listed in the study woredas able 4  he fre uency distribu ons 
of within and across woredas is presented in able 4

Table 4. Frequency distribution of traditional vegetables used by women

       
 

Adri rassica carinata ea es tender stem
seeds

8

ilian Amaranthus hybridus ea es tender stem root 3 1

e e Erucastrum abyssinicum ea es tender stem root 4 44 14

irniho Amaranthus graecizans 
sub syl estus

ea es tender stem 47 4 34

ena ch rassica nigra ea es seeds 4 41 44

Asma Asema myricoides ea es seeds 18

Abe ye Cleome gynandra syno 
Gynandropsis gynandra

ea es 1 17 1

uba Cucurbita ma ima Fruit 1 1 81

Misa ea es 1 1 81

hinfafot ea es 8 11

hilan Anethum gra eolens ea es tender stem 8 11

Girbiya ypoestes forskaoli ea es 7 31

Keretsa syris uadripar te syno 
 Abyssinica

ea es 7 31

hinfaie epidium sa um eeds 41

sebhiAbun ycopersicum esculentum Fruit 41

Amiee ea es 4

Kulich ea es 4

Kin shara oletus edulis ea es 4

ebeb ecium grandi orum Flower 4 3

Kumelni ea es 4 3

Muguya nowdenia polystachya ea es seeds 4 3

Agol ithania somnifera 4 3
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Kibie Chenopodium murale ea es  tender stem 4 3

Eif rassica spp ea es 4 3

Alalimo olanum sinaicum ea es 3 7

Gudyibelu isymbrium ar ensis ea es 3 7

Mearkuah Momordica foe da 3 7

a afo Eragros s cilianensis and 
other Eragros s spp

eeds 1 8

Enke iha Mal a par i ora ea es 1 8

ChfriMerat Commelina subulata 1 8

sidiet 1 8

ari areao Cyphia glandulosa oot 1 8

ikune oot 1 8

Merekuah Momordica foe da ea es  fruit 1 8

sebadimu Euphorbia hirta  Kanahia 
lani ora gi en to plants 
with white late

ea es 1

Meanta eli E ol ulus alsinoides or 
Con ol ulus siculus

oot 1

Mazile 1

Fochoka 1

otal 47 4 3 4

Seeds collected, grounded and mi ed with barley our for consump on

As can be seen from able 4 the most commonly used tradi onal egetable is the rassica carinata with 
8  of the respondents saying they use this egetable  e t to that Amaranthus hybridus  Erucastrum 
abyssinicum  Amaranthus graecizans sub syl estus and rassica nigra were the most common egetable with 

3 1  44 14  4 34  and 41 44  of the respondents respec ely saying the used these egetables  
imilarly  the study by Gebremedhin and Mulubrehan 7  focused on home gardens  and this study 

looked at domes c  semi-wild and wild egetables  he respondents of this study had said they some mes 
grew ena ch in their home gardens  yet it was not men oned by the study done   he di erence may be 
due to the fact that the study sites were also di erent  and goes to show that there may be di erent le els 
of domes ca on of these egetables in di erent sites of the region
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From the woredas Kollatembin has 1  uni ue egetables  Ala e has two  Kilte Awlalo has one  Atsbi womberta 
has one  and aya Azebo had no uni ue egetables  As can be seen in Figure 1  the distribu on of egetables 
aried across woredas  Atsbi emberta and Gulo Mekeda  and Kilte Awlalo and Kolla embien show that 

clustering meaning that they as groups ha e more plants in common that the other woredas assessed  
Merekuah  Alalimo  Kumelini  hinfafot and Kumelini are found in Atsbi emberta and Gulumekeda  a afo 
Abe ye  Amiee  Girbya in aya Azebo  Muggia  Kulich and Agula in Alage  inkuo  hilan and Gudiberlo in 
Kilte Awlalo  Chifrimerat  Mentatelli  Mista and Kerets are found in Kolla embien  and and Adri  Enke ha and 

ilian are common in all woredas

Figure 1. Bi-plot analysis for vegetable distribution by study district

he egetables used were also ranked by the women inter iewed  in Figure  is the mul dimensional 
unfolding analysis for the ranking  he algorithm con erges a er 1 itera ons  with a nal penalized stress 
of 8 1  he aria on coe cients and hepard s inde  are su ciently large  and e arbo s indices are 



94
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL POOR IN 
EASTERN AND SOUTHERN AFRICA

su ciently low  to suggest that there are no problems with degeneracy  n the oint plot of the common space 
allows the horizontal dimension  and this appears to discriminate between Adri a planted egetable  e e  

ilian  irnihio and other naturally grown egetables  he er cal dimension dimension  does not ha e 
clear discrimina ons  his creates clusters of popular and less popular types of naturally grown egetables  
For e ample  ilian  e e and irnhio are forming a cluster closer to Adri showing they are more popular
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Figure 2. The multidimensional unfolding analysis for the ranked vegetables

n addi on to the abo e informa on  the women inter iewed were asked about their preference of the 
tradi onal ersus modern egetables with regards to their taste and marketability  he summary of their 
responses is presented in able  and able 7
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Table 6. Vegetable preferences of women to the group modern versus traditional 

vegetables with respect to taste

  
Ala e Count 1 1 11
  within woreda 1 1
  within taste 3 3 1 3
Atsbi Count 3 17
  within woreda 1 8 1
  within taste 1 1 18
G mekheda Count 1 1
  within woreda 1
  within taste 3 3 3 18
Kilteawlaelo Count 7 13
  within woreda 3 1
  within taste 3 3 1 18
Kolla emben Count 13 7
  within woreda 3 1
  within taste 43 3 8 18

aya Azebo Count 1
  within woreda 7 1
  within taste 1 7 18 18
otal Count 3 81 111

 within woreda 7 73 1
 within taste 1 1 1

As can be seen from able  the preferences for modern egetables are higher in all woredas  e cept for 
Kolla emben where tradi onal egetables take up  of the preference  ne of the reasons may be the 
fact that Kolla emben is remote and sheltered from the in uences of mainstream foods

Table 7. Vegetable preferences of women to the group modern versus traditional 

vegetables with respect to marketability

   
Ala e Count 3 8 11
  within woreda 7 3 7 7 1
  within marke ng 1 1 1 1 8
Atsbi Count 7 13
  within woreda 3 1
  within marke ng 14 3 4 1
G mekheda Count 1
  within woreda 7 1
  within marke ng 1 8 3 1
Kilteawlaelo Count 7 7 14
  within woreda 1
  within marke ng 14 3 13 13 7
Kolla emben Count 11 17
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  within woreda 4 7 3 3 1
  within marke ng 4 11 3 1 7

aya Azebo Count 1 4
  within woreda 8 1
  within marke ng 3 7 7 1
otal Count 4 3 1

 within woreda 48 1
 within marke ng 1 1 1

As can be seen from able 7  the marketability of the products was amazingly similar  t was surprising to see 
that the tradi onal egetables s ll had a market  despite the fact that most of them ha e to be collected from 
the wild and the labour demands for collec on are high  f they were to be domes cated and grown  their 
marketability could impro e  he women were also asked if they found that the a ailability of the egetables  
especially those collected from the wild had declined  

Spices availability

e enteen di erent spices used by women were listed in the study woredas able 8  he fre uency 
distribu ons of within and across woredas is presented in able 8

Table 8. Frequency distribution of spices

         

eseg cimum basilicum ea es fruit 8 84 4
saeda higur Allium sa um uber 3 4 4

Abaekhe rigonella foenum eeds 48 4 48
chenaAdam uta gra eolens ea es fruit

ower
41 4 7

Kehih higur Allium cepa uber 3 37 11
selimKimem eeds 4 4 74

Awesuda igella sa a eeds 1 1 4
Kamun Caminun cyminun eeds 1 1 4
Azmud rachyspermum 

cop cum
eeds 11 11 34

ena ch rassica nigra ea es seeds 1 1 31
hifnae epidium sa um ea es eeds 1 1 31
esne hymus ulgaris ea es 1 1 31

Mokmoko Anethum gra eolens ranch 1
sakda Fuits 3 3
in ibil ingiber o cinale uber 3 3
erbere Capsicum frutescens Fruit
imblil Coriandrum sa um eeds 1 1 3

371 38 47



97
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

As can be seen from able 8 the most commonly used spice is the eseg with 84 4  of the respondents 
saying they use it  his plant is followed by saeda higur  Abaekhe  ChenaAdam and Kehih higur  as the 
most common plants with 4 4  4 48  4 7  and 37 11  of the respondents respec ely saying they 
used these plants

n Gebremedhin  and Mulubrehan 7 s study eseg  seada higur  Abaekhe  Chana Adam  Kehih 
higur  Awasuda selim Awaseda and seada Awaseda  Kamun  esne  sakda  and erbera are men oned  

while selim Kemem  Azmud  ina ch  hinfae  Mokmoko  in ibil  and imbilil are not men oned  Ades  
Awasen  amli Adri and hirba were also men oned in the study of Gebremedhin  and Mulubrehan 7   
that ha e not been found in this study  his goes to show that a comprehensi e study of the whole of igray 
could re eal a more comple  and aried assortment of spices grown

As can be seen in Figure 3 the fre uency of distribu on of the spices was ariable across woredas  he 
analysis shows most of the spices are commonly used in all woredas  he spices used in Ala e  Kollatemein 
and Gulo Mekeda are more common than those used in the other woredas  as these three woredas show 
clustering  emblil is men oned only in aya Azebo and in ibil is men oned only in Kilte Awlalo  he results 
of this analysis show slight di erences from the fre uency distribu on tables  as it gi es a weighted response

Figure 3. Simple correspondence analysis result for spices used by women
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Acceptance quality of the plant species

All the species that are edible are not e ually a rac e for consump on  ome of the species ha e recorded 
as good palatability whiles  the others medium or low  For e ample  Brassica carinata, Cucurbita pepo  
Cherry tomato is good and more fre uently used as egetables  owe er  Amaranthus spp  is less palatable 
among the commonly a ailable and selected egetables

Among the plants  there were species used for the same and or di erent consumed parts and species 
purposely cul ated for other uses  but also ha ing parts that are sporadically consumed   Although most of 
the edible plants were safe for consump on  few species that consumed mainly during se ere famine such 
as leaf and seed of Amaranthus spp  were belie ed to cause health problems  ome of the respondents 
indicated plants cause some e ect  the symptoms included e haus on  omi ng  sore throat  stomach ache  
abor on etc  he type and se erity of health problems depend on which part and how much is consumed

Socio-Economic Significance

n addi on to food alue  the iden ed species are marketable and pro ide the opportunity to supplement 
household income  his is indeed obser ed in the study areas where arious wild edible plants were sold at 
local market   Among the local egetables the highest market demand a ributed to the Ethiopian mustard 
two-thirds of produce is sold  followed by cucurbita pepo  f all edible plants produced  only some reaches 

the market and the rest is either consumed at home or presented as gi  to others   Among the farmers 
cul a ng tradi onal egetables  the share of farmers selling in the market is highest in awzen 4  and 
lowest in aya Azebo 

Conclusion

he si  woredas assessed in igray are also endowed with a rich biodi ersity with a range of applica ons as 
food  a ouring of food and beau ca on  All woredas ha e uni ue plants used by women and children  he 
high number of di erse plants used shows the presence of high biodi ersity  n the inter iews all inter iewed 
women stated that the a ailability of these plant resources has declined  he main reason gi en by most 
women is a dryer climate  with a second reason being increased popula on size with increased demands on 
the plant resources  ne uni ue reason gi en was the prepara on of compost  which has now resulted in the 
destruc on of seeds found in the dung of browsing ca le  preading of dung in the backyard had resulted 
in the produc on of these wild plants in the past  with the compost prepara on at the current me this has 
stopped  erall  the declining a ailability of the plants shows the need for methods of conser ing this rich 
biodi ersity
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Abstract

he lower parts of eastern Kenya are characterized by irregular rainfall distribu on leading to soil nutrient 
loss  poor crop yields and increasing po erty le els among smallholder farmers  his has been coupled with 
inade uate understanding of intra-seasonal rainfall ariability  which is necessary to de elop an op mal 
cropping calendar  A study was conducted to e aluate crop yield poten al of Sorghum bicolor  Moench  
and cowpea Vigna unguiculata  produc ity in the drought prone region of Embu County  Eastern Kenya  

he e periment was laid out in Par ally alanced ncomplete lock esign P  replicated three mes  
reatments included three le els of water har es ng ed ridges contour furrows and farmers prac ce   

applied at  and  and 4  Kg  ha-1 with a blanket applica on of P at 4  Kg P ha-1 in all the treatments e cept 
e periment controls  Manure was also applied at   and  t ha-1  he test crops were sorghum orghum 
bicolor  Moench  and cowpea Vigna unguiculata  grown in pure stands or in intercrops  he e ridges 
treatments under sole crop plus soil amendment of 4  Kg P ha +  Kg  ha + manure  t ha had the 
highest grain yield of 3 4 t ha  he soil fer lity management op ons di ered signi cantly from one another 
p  1  in terms of sorghum and cowpea grain yield  here was some signi cant interac ons between 

water har es ng  cropping systems  soil fer lity management op ons p  1  and cropping systems 
 soil fer lity management op ons p   erall  all e periment controls  yielded low amounts of 

between 3 t ha to  t ha  ntegra ng minimal addi ons of itrogen and organic soil amendment inputs 
on sorghum under rain-fed agriculture is a crop management op on with poten al to contribute to food 
security drought prone areas of Embu County  Eastern Kenya  

  Eastern Kenya, food security, soil fer lity management, rain-fed agriculture and smallholder 
farmers 
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Introduction

Agricultural produc ity has been impaired by climate change  declining soil fer lity  degrada on of natural 
resources  ine cient markets  weak ins tu ons and policies in semi-arid areas of Kenya   er 13 million of 
the 38 million people in Kenya li e below the po erty line of less than U 1 a day source  Agriculture is the 
mainstay of the Kenyan economy contribu ng appro imately  of Gross omes c Produc on G P  he 
sector further pro ides 8  employment  accoun ng for  of the e ports and 4  of the go ernment 
re enue  he go ernment in Kenya has put in place the Agricultural nput ubsidy Program A P  to 
support farmers so that they can access inputs such as inorganic fer lizers  n its Vision 3  the go ernment 
also spells out the desire to use agriculture as the ehicle to transform the country to industrializa on 1  

Eighty per cent of Kenya s landmass is classi ed as arid and semi-arid areas characterized by low and erra c 
waterfall  high e apora on rates and fragile soils that are unsuitable for sustainable rain-fed agriculture 
in Kenya 1  he decline in food produc ity has been as a result of inade uate understanding of intra-
seasonal rainfall ariability to de elop op mal cropping calendar 3   Understanding spa o-temporal rainfall 
pa erns rainfall has been directly implicated to comba ng e treme po erty and hunger through agricultural 
enhancement 3  e eral recent studies ha e yielded li le e idence on po erty le els and occurrence of 
dry spells to increase the fre uency of rain water use e ciency in semi-arid areas of the whole Africa 8  

his has been contributed by mi ed crop-li estock systems being currently pro ected to see reduc on in crop 
produc on as a result of drought throughout most East Africa  regions due to climate change ariability by 

 

herefore  semi-arid areas in Kenya con nue to e perience ele ated rainfall onset  aria ons   length and 
cessa on  persistent dry spells  prolonged droughts and high annual poten al e apo-transpira on  of  
to 3  mm year-1 14  here is generally enough water on the total  owe er  it is poorly re-distributed 
o er me 11  with  of the annual rain o en falling within a couple of rainstorms  that crops su er from 
water stress  o en leading to complete crop failure 8   here e ist informa on gap  on inter intra seasonal 
ariability of rainfall in Embu County despite its cri cal implica on on soil-water distribu on  ater Use 

E ciency UE  utrient Use e ciency UE  and nal crop yield  

his con nues to pose a challenge on how to ma imize any drop of rain water which falls on the ground to 
increase agricultural produc on in these drought prone areas  he food security situa on is e pected to 
con nue deteriora ng and could worsen in future if water har es ng and integrated soil fer lity technologies 
are not adopted by these communi es  Along side with soil and water management in these areas  highly 
alued tradi onal crops such as sorghum and cowpea should be considered as the crop for the future  3  
owe er  impro ing agricultural produc ity is crucial for resol ing food crises  enhancing food security and 

accelera ng pro-poor growth in these areas  

Most food security research and de elopment programmes tend to focus more in high and medium poten al 
areas by promo ng maize and beans  and neglect sorghum and cowpea which are drought tolerant  et  
these crops are locally important for food and household nutri on  and pro ide income opportuni es to 
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most ulnerable people and women in par cular  owe er  these premium crops ha e poten al to di ersify 
the farming systems  adapt to spread risks and are more resilient to clima c ariability  herefore  this 
study assessed crop yield poten al of Sorghum bicolor  Moench  and cowpea Vigna unguiculata  
produc ity in the drought prone areas of Embu County  Eastern Kenya  

Materials and methods

Study sites location
he gure 1  below shows the map of Kenya and Mbeere outh ub-County showing study area in Embu 

County

Site description

he study was conducted in Kiri ri i ision  Mbeere south istrict which lies in the southeastern slopes of 
Mt  Kenya on la tude of 1 7  and ongitude 37 47 8  to the orth and between a tude 4733  
degrees and ongitude 37 1 38 E to the outh at an al tude of 8  m a s l  t recei es an a erage rainfall 
of 7  to  mm  temperature of 1 7oC to oC  he soil type is ferralsols  he study was conducted in 
agro-ecological zone M  in ong rains 11  1  and short rains 1   

Experimental design

he e periment was laid out in a Par ally alanced ncomplete lock esign P  with si  incomplete 
blocks per replicate each containing si  treatments gi ing 3  treatments  replicated 3 mes making a total of 
1 8 plots   here were 3 le els of water har es ng techni ues ied idges  contour furrows and con en onal 

llage farmers Prac ce   le els of cropping systems ole sorghum Gadam  orghum and cowpea M  
intercrop and  le els of soil fer lity amendment op ons Control  4  Kg P ha + 4 Kg  ha  4  Kg P ha +  
Kg  ha  4  Kg P ha + 4 Kg  ha + Manure   t ha  4  Kg P ha +  Kg  ha + Manure   t ha and manure  

t ha  reatments were assigned to blocks randomly with plot size of  m  4 m                  

Data analysis

he biophysical data on crop yield was analyzed using sta s cal Analysis of Variance A VA  and mul ple 
analysis using A  ersion 8  he means were separated using east igni cant i erences  of means at 
p   i erences between treatment e ects were declared signi cant at P    

Field experiment results 

he results able 1  underscore the scien c crop e alua on from the eld e periment during long rains 
11  1  and short rain 11 in Mbeere outh ub-County  

he soil fer lity management op ons di ered signi cantly from one another p 1  in terms of sorghum 
and cowpea grain yield  here was some signi cant interac ons between water har es ng  cropping systems 
 soil fer lity management op ons p  1  and cropping systems  soil fer lity management op ons 

 he three le els of water har es ng and the two cropping systems did not di er signi cantly in terms 
of grain yield among themsel es p 8 13  and p 7 1  respec ely  he total dry ma er amount aried 
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signi cantly among le els of cropping system and fer lizer applica on p  111 and 1  respec ely  
owe er the total dry ma er amount did not ary signi cantly across water har es ng methods p 333   
he sorghum biomass were signi cantly di erent among cropping system p  while water har es ng 

and fer lity le els did not di er signi cantly p 38  and 8 4  

Combination Effect

he results further indicated that sorghum without manure applica on did not di er signi cantly in yield 
produc on with treatments that did not recei e fer lizer applica on  he plots that recei ed fer lizer and no 
manure ga e slightly higher sorghum yield as compared to plots that recei ed manure and no fer lizer able 1  

he highest sorghum yield 3 4 t ha  was recorded from ed ridges and contour furrows both under sole sorghum 
and intercrop cropping system with e ternal nutrient replenishment of 4  Kg P ha +  Kg  ha + Manure t
ha  he top eight treatments  yield did not di er signi cantly from one another p  he lowest sorghum yield 

  t ha  was obser ed in treatments regarded as control  with neither fer lizer nor manure regardless of other 
inter en on water har es ng methods or cropping systems   he total dry ma er and biomass were highest in 

ed ridges under sole cropping of soil fer lity amendment of 4  Kg P ha + Kg ha +Manure t ha 4 t ha  
and 3  t ha  respec ely  

Discussions

Treatment performance
here is a consistently results able 1  on high grain yields  biomass and total dry ma er at 3 4 t ha  3  t

ha and 4 t ha respec ely in ed ridges under sorghum alone with a minimum combina on of organic 
and inorganic inputs at half dose applica on of itrogen and manure  here was also signi cant interac ons 
between water har es ng  cropping systems  soil fer lity management op ons p  1  and cropping 
systems  soil fer lity management op ons  his is all an indica on that soil fer lity degrada on is 
one of the ma or problems facing crop produc ity in Eastern Kenya  t is de ned by 7  as the loss of soil 
physical and nutri onal uali es o er long me in period  t has been an issue of concern that these soils 
re uires minimal nutrient replenishment throughout Eastern Kenya and this cuts across many di erent soils 
and crops 4  

ntegrated soil fer lity management FM  has been cited by many authors  including 4   and  as 
the key approach in raising produc ity le els in agricultural systems while maintaining the natural resource 
base   t is described by 31  as a set of soil fer lity management prac ces that necessarily include the 
use of fer lizer  organic inputs  and impro ed germplasm combined with the knowledge on how to adapt 
these prac ces to local condi ons  aiming at ma imizing agronomic use e ciency of the applied nutrients 
and impro ing crop produc ity in this region  ecause of the pressing need for global food security  many 
ar cles ha e been published which relate FM to the produc on of annual food crops like maize 11  and 
rice  gi ing lesser a en on to perennial crops like co ee  t is no longer wondering then that the role 
of FM for sorghum and cowpea in central Kenya and the socio-economic percep on of it ha e not been 
studied to any signi cant detail  his was an indica on that minimal nutrient replenishment was re uired in 
all the season in Mbeere outh ub-County  
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tudies by 18  1  and 4  ha e also reported that farms in drought prone areas of Embu County re uire 
nutrient replenishment e ery season from manures  fer lizers and from of crop residue return in their farms  t 
has also been reported by  3  and 13  that soil fer lity can be also be accessed through isual obser a on 
on crop performance and yield   he results able 1  further shown that water har es ng technologies and 
integrates soil fer lity management technologies played a ma or role in moisture conser a on and increased 
crop produc ity  his is in agreement with what 1  and 17  has further found that by incorpora on of 
water har es ng and legumes on-farm the can enhance crop produc ity in Eastern Kenya  

he results further shows that the third and the fourth treatments of ed ridges and contour furrow under 
sorghum and cowpea intercrop with the same soil fer lity management op ons were dominated by their 
sole cropping systems  his could be as a result of nutrient compe on since cowpeas are hea y nutrient 
miners as they are associated with interspeci c compe on in mi ed stands  he same results ha e been 
reported by 1  that crop yield reduc on can be e perienced in intercrops where they are associated with 
interspeci c compe on in mi ed stands and the absence of interspeci c compe on in the monocrops  

he results further indicate that probably intercropping sorghum with cowpea depressed sorghum yields and 
this in uenced farmer s decision on crop performance  his outcome for sorghum able 1  could be in line 
with reports for maize from Kenya 1  and in anzania 7  where maize grain yields reduc on of 4 - 7  and 

 occurred when maize was intercropped with cowpea due to the compe on for moisture between the 
two crops  Alterna ely due to slow mineraliza on of manure which needed a number of seasons to met the 
le el of nutrient compe on 1  

he results by 1  ha e also shown that cowpea was also a nutrient compe tor for maize produc on in semi-
arid areas of eastern Kenya  he e periment control farmers prac ce under sorghum and cowpea intercrop 
was the lowest in grain yield   his is in line with con nuous cul a on of the same piece of land as this 
will lead to nutrient deple on and re uires nutrient replenishment  his has lead to land degrada on 
contribu ng to reduced crop produc on as a result of failure of rainfall distribu on in semi-arid areas of 
Mbeere outh ub-County   owe er  farmers are discouraged from adop ng these water conser a on 
structures as a result of labour shortage and land tenure uncertainty in their farms   herefore  land 
produc ity can be impro ed by employing of appropriate agricultural technologies which suit these semi-
arid areas of Mbeere south ub-County  Eastern Kenya   

Conclusion

he results reported in the study demonstrate clear e idence from the study that there is need to incorporate 
water har es ng and integrated soil fer lity management technologies on sorghum and cowpea produc ity 
in drought prone areas of Embu County  Eastern Kenya  his will also suggests that only low-input technologies 
are currently suitable and need to be adopted through a known crop intensi ca on technologies that could 
be enhanced in these areas  he results ha e also demonstrated a ery clear message to smallholder farmer  
e tension ser ices and other stakeholders that there is need for nutrient replenishment on-farm on e ery 
season to enhance sorghum and cowpea produc ity  herefore  integra on of minimal organic and inorganic 
inputs under arious water har es ng technologies could be considered as an alterna e food security ini a e 
towards climate change mi ga on for Mbeere outh ub-County  Embu County in Eastern Kenya
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Table 1: The effects of water harvesting, cropping system and soil fertility regimes on 

sorghum yields in Kiritiri Division 

Water 
ar e  

r  
te  

 er t  
a a e e t re e

ta  r  
a er a

a    a ra  e  
a

ied idges ole crop 4  Kg P ha + Kg ha 
+ Manure t ha

4 3 3 4

Contour 
furrows

ole crop 4 Kg P ha+ Kg ha 
+Manure t ha

4 3 3 4

ied idges ntercrop 4 Kg P ha+ Kg ha 
+Manure t ha

4 3 3 4

Contour 
furrows

ntercrop 4 Kg P ha+ Kg ha+ 
Manure t ha

4 3 3 4

ied idges ole crop 4 Kg P ha+ Kg ha 3 3
Contour 
furrows

ole crop Manure t ha 1 3

ied idges ole crop 4 Kg P ha+4 Kg ha+ 
Manure t ha

1 3

ied idges ole crop 4 Kg P ha+4 Kg ha 8 3
Contour 
furrows

ole crop 4 Kg P ha+4 Kg ha 
+Manure t ha

8 8 3

ied idges ntercrop 4 Kg P ha+4 Kg ha 
+Manure t ha

7

Contour 
furrows

ole crop 4 Kg P ha+4 Kg ha 7

Contour 
furrows

ole crop 4 Kg P ha+ Kg  ha 4 8

ied idges ntercrop 4 Kg P ha+4 Kg ha 7
Contour 
furrows

ntercrop 4 Kg P ha+4 Kg ha 1

Contour 
furrows

ntercrop 4 Kg P ha+ Kg ha 4

ied idges ole crop Manure t ha 4 4
Contour 
furrows

ntercrop Manure t ha 4 8 3

ied idges ntercrop Manure t ha 4 8 3
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Water 
ar e  

r  
te  

 er t  
a a e e t re e

ta  r  
a er a

a    a ra  e  
a

Farmers 
Prac ce

ntercrop 4 Kg P ha+ Kg ha 
+Manure t ha

4 4

Farmers 
Prac ce

ole crop 4 Kg P ha+ Kg ha 4 4

Farmers 
Prac ce

ole crop 4 Kg P ha+4 Kg ha 4 3

Farmers 
Prac ce

ole crop 4 Kg P ha+ Kg ha 
+Manure t ha

4 4 1 3

Farmers 
Prac ce

ntercrop 4 Kg P ha+4 Kg ha 4 3 1

Farmers 
Prac ce

ntercrop 4 Kg P ha+ Kg ha 4

Farmers 
Prac ce

ole crop 4 Kg P ha+4 Kg ha 
+Manure t ha

4 1 1

Farmers 
Prac ce

ntercrop 4 Kg P ha+4 Kg ha 
+Manure t ha

3 1 8 1

Farmers 
Prac ce

ntercrop Manure t ha 3 1 8 1

Farmers 
Prac ce

ole crop Manure t ha 3 7 1 7

ied idges ole crop Control 1 7 1
ied idges ntercrop Control 1 1 1

Contour 
furrows

ole crop Control 1 1 1 4

Contour 
furrows 

ntercrop Control 1 4 1 4

Farmers 
Prac ce

ole crop Control 1 3 1 3

Farmers 
Prac ce 

ntercrop Control 1 1 8 3

Means 4 3
CV 17 8 4

  1 1 41
est sta s cs F 1 37 81 p F 1 37 8 p F 1 37 81 p



109
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

Figure 1: Shows the location of study site in Mbeere South Sub-County in the map of 

Kenya  
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Abstract

Informa on on nutri onal status of children under ve years is a indicator of nutri onal situa on in 
society. Iden ca on of core factors in uencing nutri on of this popula on supports plans to alleviate 
child malnutri on and its conse uences. This study sought to determine the nutri onal status of children 
under ve years and associated factors in Mbeere South District. This cross-sec onal descrip ve study 
used a structured ues onnaire and measurements of weight and height. A total of 1  households were 
randomly sampled. Nutri on status of one child from each of the sampled households was assessed using 
anthropometric measurements.  The World Health Organiza on (WHO) reference standard was used to 
interpret the nutri on status. ENA for SMART was used to compute z-scores; and SPSS was used for descrip ve 
and correla on analyses. The results show that  of the children were stunted; .  were wasted; and 
the underweight prevalence was 22.0 .  The prevalence of stun ng and was ng was signi cantly higher 
in boys than in girls (  = . , df =2, p =.0 ) and ( = 1 .0 , df =2, p = .0 ), respec vely. The individual 
dietary diversity score showed that the most consumed food group was cereals. Eggs and meat were the 
least consumed foods. Low diversity scores were recorded for 1.  of the children (   food groups); .  
had medium scores ( -  food groups) while 22.  had high scores ( -  food groups). There was signi cant 
associa on between household size and nutri onal status (P=0.0 ). The ndings indicate that malnutri on 
and dietary diversity are major challenges in Mbeere South District. Future interven ons should focus on 
improving food access and availability for enhanced diet diversi ca on for the rising popula on.

Keywords  utri on status  dietary di ersity  associated factors
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Background

utri onal status of children is an indicator of the le el of de elopment and future poten al of the community  
he nutri onal status of infants and children under e years of age is of par cular concern since the early 

years of life are crucial for op mal growth and de elopment 1  utri onal de ciencies a ect long term 
physical growth and de elopment and may lead to high le el of illness and disability in adult life  Moreo er 
high pre alence of malnutri on eopardizes future economic growth by reducing the intellectual and physical 
poten al of en re popula on 

Undernutri on among children remain common in many part of the world  About 178 million children under 
e years worldwide are too short for their age group while 11  million are underweight  tun ng rate 

among children is higher in Africa and Asia 3  n Kenya  3  percent of children under e are stunted  while 
the propor on se erely stunted was 14 percent  1   are underweight low weight-for-age  and 4  are 
se erely underweight  4

here has been agreement among researchers on factors contribu ng to malnutri on  he primary 
determinants as conceptualized by se eral authors relate to unsa sfactory food intake  se ere and repeated 
infec ons  or a combina on of the two   7  he interac ons of these condi ons with the nutri onal 
status and o erall health of the child and by e tension of the popula ons in which the child is raised ha e 
been shown in the U CEF Conceptual framework of child sur i al  he model characterizes the correlates 
of malnutri on as factors that impair access to food  maternal and child care  and health care  t is these ery 
factors that impact the growth of children  Conse uently  the assessment of children s growth is a suitable 
indicator for in es ga ng the wellbeing of children  and as well as for e amining households  access to food  
health and care 8  

Factors associated with malnutri on di er with countries or e en regions around the world  he ob ec e 
of this study is therefore to determine the three common indicators of malnutri on stun ng  was ng and 
underweight  among children below the age of e in Mbeere outh istrict M  and analyze on some of 
the demographic and socio-economic factors that others studies suggest are associated with malnutri on  

hese include characteris c like household size  marital status of household head  le el of educa on of the 
mother  household income and child dietary di ersity  

he result of this study will support the plans to formulate appropriate policies and e idence based 
inter en on aimed at addressing factors a ec ng malnutri on in M  Ul mately  the incidence of child 
malnutri on and its conse uences can be reduced  

Materials and Method

Study site
he study was conducted in Mbeere outh istrict in Eastern pro ince of Kenya  he istrict lies between 

la tudes   and   south and longitudes 37  1  and 37   and co ers a total area of  km  

with a popula on of 1  persons 4
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Study design
A cross sec onal sur ey  both descrip e and analy cal in nature was carried using structured ues onnaire 
and measuring the height and weight to determine the nutri onal status of children aged -  months  t 
was conducted in Mbeere outh istrict

Sampling 

According to mul ple indicator sur ey M C  conducted in Embu istrict in 8  propor on of underweight 
children in the istrict was 1   his assump on and con dence inter al C  of   were taken into 
considera on to determine sample size for popula on greater than 1  1  A total of 144 households 
with children -  months were randomly selected for the study  ouseholds with a child aged -  months 
and were permanent residents of the study area were included in the study  ousehold without a child aged 

-  months and those with children below  months but not permanent resident of the study areas were 
e cluded from the study  A child aged -  months was purposi ely selected for the study from each of the 
selected household  ousehold with more than one child aged -  months  only one child was selected 
for the assessment randomly by toss of a coin  t was assumed that children in the same household are 
sub ected to the same condi on hence any selected child can represent the household  

Data collection method

esearch assistants were trained on taking of anthropometric measurements and basic inter iewing 
techni ues  he ues onnaires and anthropometric tools were pretested for alidity  he data collec on 
took two weeks

Socio-economic and demographic data

he respondents were inter iewed to gi e details on their household pro les like age  se  educa on le el 
and occupa on of household members  household size and marital status of the household heads  ata on 
sources of income and dietary di ersity were also collected

Anthropometry

Anthropometric measurements taken for children aged -  months to determine their nutri onal status  
tandard techni ue and e uipment were employed 11  as follows

Date of birth: he date of birth for each child was in uired from the care taker  mother and cross checked 
from immuniza on cards and recorded in months

Length  height  ength for children - 4  months was measured lying at and centrally on measuring boards 
placed on a hard at surface on the ground  he length was read to the nearest 1 cm head and feet against 
the base of the board and foot piece respec ely

Height of children aged abo e 4 months was measured standing straight on measuring board placed on 
hard at surface against a wall with line of sight perpendicular to the horizontal surface  he child s height 
was measured to the nearest 1 cm
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Weight: the child was put in the weighing pants and was gently lowered on the standardized alter scale with 
the strap of the pant in front  he scale was hanged from a secure posi on  the child s weight read to the 
nearest 1 Kg a er the scale needle stabilizes   

Data analysis

Emergency utri on Assessment for tandardized Monitoring and Assessment of elief and ransi on E A 
for MA  was used to compute -score weight-for-age  height-for-age and weight-for-height  according to 

 reference standard 1  taking -  as cut-o  points underweight  stun ng and was ng  P  ersion 
 was used to enter and analyze data on demographic and socio-economic data  ata cleaning was done by 

running and tabula ng all ariable fre uencies  

Fre uencies and cross tabula on were used to gi e fre uencies  means  standard de ia on in descrip e 
analysis on socio-demographic characteris cs of households and study children

Measure of dietary di ersity score of the children was based on simple counts of number of food groups 
consumed by the child in the past 4 hour 8 food groups by FA  for indi idual dietary di ersity  13

Correla on analysis was conducted in P  to establish any associa on  strength and direc on of such 
associa on between demographic and socio-economic characteris cs and nutri onal status of children

E A for MA  was used to con ert raw anthropometric data weight  height and Age of the children  into 
anthropometric -score that was used to classify children into le els of nutri onal status stun ng A  
was ng  and underweight A  he classi ca on of the nutri onal status was done according to the 

 1  cut-o  points recommended by the world ealth rganiza on  For all the condi on  children 
were classi ed into categories of nutri onal status as follows  elow -3 - cores  e ere  etween -3 and -  
- cores  Moderate  -3 to -   scores  Global   - - cores  ormal
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Results

Characteristic of study population
he sur ey was conducted among 144 households from 1  di erent illages in  loca ons  Kiambere 7  

and Mutuombare 33  of Mbeere outh istrict  he household size ranges from two to ele en people with 
a mean size of  people per household  Age distribu on of the household members was highly aried  he 
propor on of children aged between -17 years was compara ely higher 7 8  he children under e 
years target popula on  comprised  of the total popula on  he ra o of male to female in the study 
popula on was appro imately 1  1 1  he dependency ra o of the popula on was 8  he ma ority of the 
study popula on a ended primary school or was in primary school 71  About 3  a ended secondary 
school while only  a ained abo e this le el  he main occupa on was farming 43 1  nly a ery small 
propor on 3 7  of the study popula on had salaried employment ta e 1   

ne out of e ery 1  households was female headed  Ma ority 8  of the household heads were married  
Ma ority 7  of the household heads were farmers  nly a ery small propor on 1 4  of household 
heads had salaried employment  About 1   were self employed or engaged in small business and 13  
were casual laborers   he others were either student 7  or had no employment 1 8   Although the 
study shows that all the household heads had some formal educa on  the highest educa on le el a ained 
by ma ority of the household heads was -8 years of primary educa on 3   nly 4 3  a ended college  

he main source of income among the study popula on was sale of crop 4 7  followed by sale of li estock 
7 1  he mean monthly household income in the study popula on was Ksh  41   81  he 

minimum monthly income among the study popula on was Ksh   while the highest income was Ksh  
 Ma ority  of the households earn less than Ksh   per month  

Malnutrition among the children

4   of the study children were boys and 8  were girls  he mean age of the sampled children was 8 4 
months   17 7  with the youngest child being  months old and the eldest  months old  f the children 
e amined  1  had normal height for their age  he pre alence of stun ng among the children was 3  
About 8  of these were moderately malnourished while the rest 11  were se erely stunted  1  of the 
children had normal weight for their height  Pre alence of was ng was 7    about 3  moderately while 
1  se erely wasted  

Pre alence of underweight was assessed using weight- for- age z-scores for 144 children aged -  months  
here was no e idence of pre alence of underweight obser ed among 17 children below the age of -  

months  owe er  for children aged -  months  the pre alence of underweight was  of whom 
1  were moderately underweight while  were se erely a e 2  

he pre alence of was ng and stun ng was higher in boys than in girls  13 3  df 1  p  3  and  
7  df  p 34  respec ely  A chi-s uare test on the di erence in the pre alence of underweight 

between the di erence gender found no signi cant di erence p  n all the three indicators of nutri onal 
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status  the pre alence in the rst year of life was obser ed to be low  tun ng reaches it s peak in the third 
year and reduces as age progresses

Dietary diversity of the children 

ndi idual dietary di ersity assessment was carried out for children aged -  months using eight food 
groups as s pulated by FA  13 he mean dietary di ersity was 4  food groups  1 7  he minimum 
number of foods was  food groups while the ma imum was 8 food groups   Most 4  of the children 
consumed 3 food groups while only 4 7  ate foods from the 8 groups  Cereals was the most popular food 
group consumed by the children  followed by legume  nuts and seeds at 7  and 7 8  respec ely  he 
eggs and meat group was the least consumed food group at 3   and 1  respec ely   

Classifying the number of food groups consumed re ealed that ma ority of the children 41  had low 
di ersity  4 food groups  About 3 7  of the children had medium di ersity 4-  food groups  while only 

 had high dietary di ersity score - 8 food groups  

Association of selected variable with child nutrition status 

i- ariate analysis was performed on arious selected ariables with nutri onal indices of the children 
to determine possible associa ons  A posi e and signi cant correla on was found to e ist between 
underweight  stun ng and was ng  ega e and signi cant correla on was obser ed between children s 
age and nutri onal status based on was ng and underweight  A posi e and signi cant rela onship was 
found between household size  stun ng and was ng ta e3  

 here was no signi cant associa on between the three indicators of nutri onal indicators and gender and 
educa on le el of the household head  here was no direct signi cant associa on between household 
income and nutri onal indicators  owe er p  there was a signi cant associa on between number of 
food groups consumed and household income

Although poor dietary di ersity is e ident among the children  at p  there was no sta s cally signi cant 
rela onship obser ed between dietary di ersity and the nutri onal indicators

Discussion

utri onal status of children under e years of age is an outcome of immediate  underlying and basic causes 
of malnutri on 14  Analysis of nutri on status in this study is according to the new   standard

he nding of this study shows that generally pre alence of stun ng was high but lower than that reported 
by K  for Eastern pro ince 4  Pre alence of was ng was similar  while that of underweight was higher 
compared to that of Eastern pro ince  Pre alence of all the three indicators were higher in this study as 
compared to M C  conducted in former Mbeere istrict 1  o e idence of o erweight was obser ed in 
this study
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he obser a on that the pre alence of stun ng in the rst year of life is low is similar to nding of a sur ey 
conducted in the year 8 in Mbeere istrict   Pre alence of stun ng is higher among children 1 -
3  months  his could be a ributed to poor weaning  and complementary feeding prac ces resul ng to 
inade uate energy and protein intake  ega e and signi cant rela onship obser ed between children s 
age and nutri onal status based on stun ng and underweight could be e plained by the fact that as the 
child grow older he she becomes more dependent and access di erent  food than the younger infant who 
depend on what is pro ided by the caregi er mother  1  owe er in this study the pre alence of was ng 
and underweight seem to increase a er the 48 months of age  his is probably due to increased physiological 
ac i es of the child at this age which necessitate more nutrient intake to support growth and de elopment  A 
person ac ity le el will a ect their nutri onal re uirement  igh ac ity le el impro es metabolic e ciency 
and increases nutrient re uirement  ther factors could be due to the fact that most children at this age 
are outside homes either in school or playing  failing to feed regularly to replenish their energy  Finding that 
pre alence of stun ng and was ng being higher in male than female concurs with that of na onal pre alence 
4  ther studies are re uired to e plain the rela onship between se  and nutri onal status

ega e signi cant rela onship between household size and stun ng and was ng could be e plained by 
the fact that family meal is distributed among large number of people resul ng to inade uate diet for an 
e tended period e entually causing chronic malnutri on

Contrary to other studies 17 18  this study did not nd signi cant associa on between nutri onal status 
and dietary di ersity  Malnutri on may be caused by other factors other than ust ha ing a di ersi ed diet  
Addi onal studies are re uired to e plain cooking method and caloric ade uacy of the complementary food 
consumed by children in the study area  he high consump on of food items from mainly cereals obser ed in 
this study only con rms that diets of the children are predominantly based on starchy staples  From personal 
communica on  the diet of children below three years mainly comprise of starchy staple mashed banana 
and potatoes  hile the intake of energy is important in diet  other nutrient such as itamins  proteins and 
minerals are also necessary for healthy li ing  esides lacking ade uate nutrient  it is also possible that the 

uan ty of carbohydrates obtained from these cereals group is s ll not ade uate to meet the macronutrient 
needs of the children  Mo ing from a monotonous diet to one containing a more di erse range of foods 
has been shown to increase intake of energy as well as micronutrients in de eloping countries 1  he low 
consump on of egg and meat group con rms that the their diet cons tute ery li le animal protein and thus 
large number of children are de cient in calcium  iron and itamin A  

he study found no rela onship between the nutri onal status and gender of the household head as well as 
their educa on le el  hese could be a ributed to the fact that the o erwhelming ma ority of the household 
head were of the same gender male  and also similar in their educa on le el grade -8  to impact di erence 
in nutri onal status
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Conclusion

n conclusion the result of this study shows that malnutri on rate among the children under e years is high 
and clearly con rms that malnutri on is s ll a wide spread health problems   i ersity and uality of the meals 
of par cularly children below 3 yrs is poor   ess than  of the children consumed highly di ersi ed while 
o er 4   consumed poorly di ersi ed  herefore  ndings specify that malnutri on and dietary di ersity are 
ma or challenges in Mbeere outh istrict  Future inter en ons should focus on impro ing food access and 
a ailability for enhanced diet di ersi ca on for the rising popula on
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Table 1: Characteristics of study population

ara ter ta

otal households 144 1
e  distribu on

Male 

Female

3

3 1

3

47
e  ra o

Male to female                                                                  1 1 1                               
 Educa on le el

Uni ersity

College

econdary

Primary

lliterate

1

114

34

17

1 8

3

71

3
ccupa on 

alaried employment

Farmers

elf employment

tudent

Unemployed

17

1 8

3

173

7

4

3 7

43 1

7 8

37 7

1
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Age distribu on

 

-17

18-

-3

3 -4

4 - 4

4

183

18

78

13

7

13 

81

7 8

11

11

1

ependency status 

-14 dependent popula on

1 - 4 Produc e popula on

dependent popula on

34

337 4

3
ependency ra o                               8

Selected characteristics of the household heads

e  ea  ara ter                                                            1
Se  of household head                                             
Male                                                            8

Female                                                           

Marital status of household heads

Married                                                        8                

eparated                                                       8

idowed                                                       7

ingle                                                             3

i orced                                                        7     

Occupa on of household heads

alaried employment 1

Farmer 7 7

elf employed 1

Casual labor 14 1

tudent 7

Unemployed 1 4
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Table 2: Prevalence of malnutrition

Wasting (%) Underweight (%) Stunting (%)

Global 7.9 22.0 39.0
Moderate 6.3 16.5 28.0
Severe 1.6 5.5 11.0

TTaTTablble 2: PPrevallence fof m lalnutriitiion

Wasting (%) Underweight (%) Stunting (%)

Global 7.9 22.0 39.0
Moderateeeeeeeeeee 6.3 16.5 282828.000
Severe 1.6 5.5 111111.00.0

Figure 1: Dietary diversity score

Figure 2: Distribution of children by food group consumed
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Table 3: Correlation coefficients of selected socio-economic factors and nutrition status

ar a e W W
r r

A 1 4 8 8
A 4 1 - 47

8 8 - 47 1
ousehold size 11 - 1 -

Educa on of household 
head

- 4 3 -

Gender of household 
head

- 1 13 - 13

Age of the child - 44 - 43
 ousehold income - - 7    7
Child dietary di ersity - 34 31 4

 Correla on signi cant at 0.01 level (2 tailed). Correla on signi cant at 0.0  level (2 tailed)
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Abstract

 ilage bagging technology is more adapted to smallholder farm condi ons compared to bulk silo methods 
and can also facilitate sale of silage as a commercial product  A sur ey was carried out in Chikwaka and 
Mariragwe farming areas to e aluate the marketability of bagged silage in the imbabwean smallholder dairy 
sector   4  smallholder dairy farmers where purposi ely sampled and inter iewed through semi-structured 

ues onnaires to assess the characteris cs of the farmers  needs and percep ons on using bagged silage  
he ma ority of the farmers  owned less than e dairy animals with  of them taking dairy as a 

serious business enture  8  of the farmers are already using silage as a dairy cow feed but the ma ority 
make own silage while others buy from neighboring commercial farms  83 7  of the inter iewed farmers are 
willing to buy bagged silage if a ailable in the market  t was concluded that there is a market opportunity 
for bagged silage in Chikwaka and Mariragwe area but the product and distribu on model must ha e a 
compe e ad antage o er the current silo silage by used by the communi es  

Introduction 

n de eloping countries of the tropics and subtropics  li estock produc on is o en restricted by inade uate 
feed supply during prolonged dry seasons eiber et al  1  n much of imbabwe  li estock keepers face a 
4 to7 months dry season in which feed is scarce and e pensi e  his par cularly a ects smallholder farmers  
About   of smallholder farmers e en cease milking during the dry season due to feed shortage eiber 
et al  1  According to arui et al 11  maintaining access to ade uate uan ty and uality of feed 
resource is crucial for milk produc on in dairy ca le Forage conser a on in the form of silage is an op on to 
increase dry season feed a ailability  owe er  in the tropics silage adop on among smallholders in general 
has been low eiber et al  1

mportant factors to impro e adop on of silage by smallholder farmers in the tropics are low in estment costs  
low risks and the poten al of rapid and signi cant returns on in estment Machin   o el techni ues 
are re uired so that farmers without access to tractors  forage har esters or bales can ha e access to silage 

eiber et al  1  tudies ha e shown that plas c silos can produce silage of acceptable uality from 
di erent crops or crop combina ons  uch studies suggest that bag silage is a suitable low-cost technology 
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for smallholder farmers i erton et al   because of its low re uirements for ini al in estment and 
manpower  agged silage would also be e ible in handling and feeding according to indi idual farmer needs  
t also has a great market poten al because it is easy to transport  Unlike in pit silos  there is reduced risk 

of aerobic deteriora on during feeding since only a small number of bags are opened eiber et al  1  
t has  been reported to be widely used and marketed in smallholder dairy farms in hailand and but there 

are no such reports in imbabwe and other de eloping countries in outhern Africa eiber et al  1  he 
ob ec e of this study was therefore to e aluate the marketability of bagged silage in the small holder dairy 
sector of imbabwe

Methodology

he study was conducted in Chikwaka and Marirangwe area of Mashonaland East Pro ince  imbabwe  he 
pro ince is in atural egion b  recei ing an a erage annual rainfall of 7 mm to 1 mm  A total of 4  
households were purposi ely sampled and inter iewed through pre-tested semi-structured ues onnaires  

ata on the characteris cs and needs of the market  preferred pricing op on  general percep ons on silage 
usage and willingness to buy bagged silage was collected  he data was analyzed using ta s cal Package for 

ocial ciences Version 17

Results

Characteristics and needs of the market
All farmers in the popula on of study were either a member of the Mariragwe or Chikwaka dairy associa on  

he correla ons between dairy associa on and some demographic characteris cs were analyzed  For herd 
size it was found to be 1 8  3  for uali ca on held and  for milk produced per day  o there 
was no strong associa on between those characteris cs and the dairy associa on the farmer belonged to  

f the 4  farmers inter iewed  3  did not ha e any form of ter ary educa on in agriculture or anything 
else  4   of the farmers had some form ter ary training either through Master Farmer raining 34 7  
Cer cate in Agriculture  iploma in Agriculture  or some non-agriculture training 8   erd 
sizes ranged from 1 to 1 3 animals with a mean alue of 1 17 1  he ma ority   of the famers own 

e or less animals Figure 1  with a ery small propor on of farmers 4  ha ing a herd size of more than 
 animals  

he ma ority  of the farmers keeps dairy animals for income genera on alone and insists that all 
the milk is sold with li le or no milk sa ed for household consump on  nly 4 1  of the farmers keep dairy 
animals for both income and home consump on  his group of farmers shares their milk between household 
needs and sales  without depri ing themsel es milk for consump on  

Farmers also characterized a number of produc on challenges  hese included disease outbreak  limited feed 
a ailability  poor breeding systems  poor market linkages  lack of e tension and insu cient labour Figure  
imited feed a ailability and lack of e tension ser ices were iden ed as the most outstanding produc on 

challenges while labour a ailability was found to be the least constraining produc on factor  
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General perceptions on silage usage 

All famers in the area supplement their animals in mes of need and they also know about silage as a 
conser ed feed for dairy animals  Most farmers 8 8  ha e used silage in their feeding systems with only 
1   depending on the natural eld and other commercial supplements only  f the 8 8  farmers who 
use silage as a feeding resource  3 1  make their own silage  8   buy from neighboring commercial 
farms and 8  make their own but also buy when they cannot meet own demands  hose who buy silage 
purchase it in bulk from surrounding large scale farms  he commercial farmers selling silage do so in bulk 
with a minimum purchasing amount being 1  kilograms  As such farmers combine their needs and the 
silage is transported to the milk collec on centre in trucks for distribu on  At the milk collec on center  
sharing of the silage is done among farmers  who then  pack and transport the silage in  kilogram bag 
containers to their homesteads  nly 18 4  farmers are tra elling for more than 1 km to silage collec on 
points able 1  he ma ority 3  of the famers are either with km or making silage at ther homesteads  

Willingness to buy bagged silage and preferred bag 

Asked whether they would be interested in buying already bagged silage  83 7  of the farmers said yes  with 
only 1 3  not interested as they percei e it as a low alue product which should not be bagged  owe er 
the demand of silage seems to be seosonal with the ma ority of consump on being reccorded in the late dry 
season Figure 3   f the farmers who are prepared to buy bagged silage the ma ority 3 3  would prefer 
to buy kg units  followed by 8 8  preferring to buy  kg units  14 3  preferring 1 kg units and only 

1  preferring kg units Figure 4  E en though most farmers preferred kg units  ery few farmers 7 7  
 indicated more than 1 kg silage consump on per day  alf of the farmers  are using between 4 to kg 

per day  followed by those using 7 to 1  kg 4  and 1-3kg 1 4

Preffered pricing options

Currently farmers are purchasing silage from the neighbouring commecial farmers at an a erage price of 
8 per kilogram   he farmers were asked to o er prices on the di erent bag size  op ons gi en that they 

know the going price  As shown in able  famers were generally not able to o er prices with no price o ers 
at all for the kg and 1 kg bags  he few farmers who o ered prices for the kg  1 kg  kg and kg bags 
had price ranges of  - 3  per kg  he kg bag had be er responses in terms of price o er  with only 
37  of the responcendes failing to gi e an o er

Discussion

he fact that most of famers produce mainly  milk for selling means that they iew their dairy ac i es 
as a business enterprise as opposed to a subsistence ac ity  crea ng an opportunity to encourage to 
buying of silage  ith the ma ority of the famers owning less than e animals  bagged silage becomes 
more appropriate as farmers can purchase or make bag sizes appropriate to their herd sizes   According to 
Eyers  1 8  bale silage is especially useful when small uan es of silage are needed  which is usually the 
situa on in smallholder farming situa ons  uch an inter en on will also reduce cost of produc on in the 
smallholder sector as bagging silage is said to be of a low cost with e ibility in storage capacity ernades 
and Chizzo  1  his would ensure that the uality is kept and maintained at acceptable le el  Currently 
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most famers using silage as a dairy feed  are depending on buying pit silage from nearby commercial farmers   
Gi en the distribu on model  there is a possibility that the uality of silage is compromised before e en the 
ini al feeding process  According to   ernades and Chizzo  1    uality losses during unloading and 
feeding depend on the dura on of the e posure of the silage to air  he current distribu on model e poses 
silage to o ygen  thus risking deteriora on in uality  ith such a challenge in the distribu on system  it may 
be appropriate for farmers to use bagged silage as this would help in minimizing e posure of silage to o ygen  
According to riehuis 13  the most important pre en on strategy for silage deri ed mycoto ins is to 
restrict e posure of silage to o ygen   As such this creates an opportunity to sell bagged silage to farmers  

Although 3  of the farmers making own silage in pits  forage outsourcing is becoming a more common trend 
interna onally for dairy farmers  Gillespie et al  1  states that dairy farmers are be er of outsourcing 
silage because the impro ed management associated with a specialized milk-producing farm and a second 
specialized forage-producing farm poten ally allows each to produce milk or forage at lower cost per unit than 
would one farm producing both products   esistance to buying bagged silage is not likely to be a problem 
in this community as e idence by willingness to but the product if a ailable  owe er since the product is 
already there in the market  bagged silage would ha e to be compe ely priced to enhance pro tability 
of their opera ons because farm pro tability is posi ely correlated to adop on of any forage technology 

urinawe and Mugisha  1  Moreo er farmers are not tra elling long distances to buy silage and as such 
the bagged silage would ha e to be made as close to the targeted buyers as possible  o support adop on 
of the bagging technology  e tension ser ices would ha e to be a ailable because farmers iden ed poor 
e tension ser ice as a challenge in their produc on system  uch ser ices would ha e to be rele ant to the 
bagging of silage to encourage adop on of the forage technologies  he fact that all the farmers belonged 
to a dairy associa on can also facilitate adop on or usage of the bagging technology because urinawe and 
Mugisha 1  obser ed that membership to farmer groups had a signi cant and posi e in uence on use 
of new technologies  

Famers preferences of bigger packages seem not related to any uality factors but to the current prac ce of 
using  kilogram bag containers to carry silage home  As such the farmers were be er able to o er a price 
for a  kilogram bag than a 1  or  kilogram bag which could be more rele ant for most of their feeding 
circumstances  Gi e that most of the farmer use between 4- kgs a day  it means farmers are not rela ng 
keeping uality and consump on rates  his is not surprising as most of them are not technically uali ed 
and e tension ser ices in the areas are poor  here howe er would need to be a check on the uality of their 
silage from days of purchase to last day of use as the described distribu on channel increases e posure of 
silage to o ygen  t is not clear how farmers arri ed at the prices o ered for a kilogram of silage as their o ers 
are not in some cases close to their current purchase price  his gi es an impression of farmers who ha e no 
decision making criteria as one would ha e e pected o er prices ranging around the current purchase price  
regardless of bag sizes  owe er there is a general decline in the minimum and ma imum prices o ered with 
an increase in bag size
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Conclusion

t can be concluded that there is a market opportunity of bagged silage gi en the herd sizes  the possible 
silage uality constraints to milk produc on associated with the current distribu on model and the posi e 
a tude of the farmers towards silage in general and willingness to try using bagged silage  owe er the 
product must be compe ely priced and located gi en the compe ng op on of buying silo silage from the 
nearby commercial farms  ntroduc on of the bagged silage into the communi es must howe er be backed 
with good e tension ser ices to support uptake of the technology and ensure that farmers make informed 
decision with regard to bag size and their consump on needs   
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Table 1: Frequency of farmers’ distance from silage source

ta e tra e e  t  a e r e t re e
ess than km 3 3
- km 1
-1 km 1

More than 1  km 18 4

Table 2: Price offers by the farmers for the proposed different bag sizes

a  
e 

re e    r e er   er r e 
ra e er 

o 
o er

1 1 3 3 4 8

1 - - - - - - - - - -

3 4 1 - - - - - - - - 3

1 1 - - - - - - - - -

1 1 8 4 1 - - - - - - 7-

8 7 1 - - - - - - - 1

3 7 - 8 1 1 1 4 - 1
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Figure 1: Dairy herd sizes for farmers in the Chikwaka and Marirangwe Dairy schemes

Figure 2: Dairy production challenges encountered by farmers
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Figure 3: Seasonal demand of silage

Figure 4: Farmers’ preference of bag sizes
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Abstract

his paper presents the results of alue chain analysis for sorghum in Malawi  espite being an important 
source of food and farm income for smallholder farmers  recent studies ha e iden ed the crop as one of the 
orphan crops in the Malawian food system  he paper was aimed at iden fying opportuni es for smallholder 
farmers to di ersify into alterna e agricultural commodi es  such as sorghum as a basis for impro ing their 
incomes and food security  he analysis was based on sub-sector data regarding the structure and func on 
of the sorghum alue chains  he data were gathered through inter iews with farmers and arious alue-
chain players  

he results indicate that there is scope to promote the produc ity and compe eness of sorghum sub-
sector  owe er  the pro tability of the crop is being constrained by low produc ity at farmers  le el and 
lack of e ec e structured markets   he mean yield for sorghum across the three districts was 741 8  Kg ha 
for Chikhwawa  11 kg ha for Kasungu and 148  Kg ha for ilongwe  he mean yield across the three areas 
was 33 4 kg  which was only 8  of the poten al yield for unimpro ed sorghum arie es  Although  the 
yield in Chikhwawa is rela ely higher than the na onal a erage of kg per ha  it is far much lower than 
the poten al yield of 1  kg per hectare for unimpro ed arie es  under good management   Produc ity 
is an issue that needs to be impro ed if farmers are to realise ade uate surpluses for the market  n addi on  
the sorghum alue chain su ers from signi cant power asymmetry among the alue chain players and 

1    
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farmers are ust price takers with no le erage to nego ate for be er output prices

he study recommends the promo on of the crop by encouraging the adop on of impro ed arie es for 
increased produc ity and collec e marke ng to bene t from economies of scale  

Introduction and Background

orghum is an important source of food and farm income for smallholder farmers in Malawi  which can be 
enhanced especially if linked to e cient markets  ecent research chale  1  has howe er iden ed 
the crop as one of the orphan crops in the Malawian food system  rphan crops are de ned as crops with a 
poten al  not fully e ploited  to contribute to food security and po erty alle ia on but ha e a strong link to 
cultural heritage and tradi onal uses  owe er  they are produced with li le or no e ternal inputs  weak or 
non-e istent seed supply systems  poorly documented and researched  e en though they are well adapted 
to speci c agro-ecological niches GFU   

orghum usually has a lot of poten al as it thri es in infer le or di cult terrains that are not well suited to 
large-scale commercial agriculture  uch areas are usually inhabited by poor communi es  ence sorghum  
along with other orphan crops pro ide poor farmers with alterna e sources of food and income -paths out 
of po erty aw n  7  he easiness to grow in en ironmental condi ons where ma or crops such as 
maize and wheat would not thri e is one factor that in uences rural poor communi es to con nue to grow 
sorghum and other orphan crops Esfeld et al.,  n addi on  most orphan crops usually demand reduced 
labour inputs and are resistant to diseases compared to ma or crops lench  1 7  n this way  sorghum 
has the poten al to support po erty reduc on e orts in the de eloping world  especially in ub- aharan 
Countries of which Malawi is part  Unfortunately  signi cant produc ity enhancements are impeded by low 
access to impro ed technologies such as high-yielding seed arie es  esides  ine cient marke ng systems 
and lack of policy support tend to reduce the nancial bene ts that farmers could realise  hese challenges 
ha e pushed the crop into further obli ion and ha e rendered it almost in isible in the research and policy 
debate in most of de eloping world including Malawi

his research was conducted in the conte t of the Making agri-food systems work for the rural poor in 
eastern and southern Africa  regional research pro ect funded by the nterna onal e elopment esearch 
Centre C  ural Po erty and En ironment Programme ni a e  he pro ect was implemented by 
uni ersi es  go ernment and non go ernmental organisa ons in Kenya  Malawi and Uganda  he goal of the 
regional research pro ect was to enhance the adapta on of pro-poor inno a on systems to impro e food 
security and sustainable natural resource management in Eastern and outhern Africa E A  region  his 
alue chain research was a component of the regional research program implemented in Malawi to ful l 

ob ec e number two which was to adapt and scale up technology and market innova ons for promo ng 
orphan crops that enhance food security, increase incomes and ecosystem integrity in selected areas of 
Malawi, Kenya and Uganda  

he main ob ec e of the paper was to iden fy and characterise the di erent actors in the sorghum alue 
chain  and to e amine how these actors relate to one another and how these rela onships a ect the e ciency 
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of the sorghum alue chain  n addi on  the paper iden es the e is ng markets and uan es the olumes 
demanded by such markets  Finally the paper suggests the strategies that could be put in place to impro e 
the compe eness of sorghum in Malawi in order to enhance its contribu on towards food security and 
household income

Methods

he study was conducted in three areas in Malawi see Appendi   namely imulemba in Kasungu district  
Malingunde in ilongwe district these are in the central region of Malawi  and Chapananga in Chikhwawa 
district in the outhern egion  he characteris cs of the study sites are presented in below  

Table 1: Characteristics of the study sites

t  rea ara ter Mean 

ann a  ra n a

Mean ann a  
te erat re

t  te 
1

imulemba 
Kasungu

A 8 mm to 1 mm 1  C to 3  C  Mkanakhothi

Malingunde 
ilongwe

M P P 8 mm to 1 mm C to C  Malingunde

Chapananga 
Chikhwawa

UP  17 mm to 
7 mm

7 C to 37 C   Kalambo

Note: Une ploited high poten al area (UHP), Semi-arid lands (SAL), Low Poten al Area Medium to high poten al 
area with declining poten al (MHPDP)

imulemba represented areas of semi-arid lands A  t is located in the range of 8 m to 1 m abo e 
sea le el  ts topography is generally gentle to moderate gentle slopes  n selec ng imulemba the main 
considera on was that it is a sorghum growing area and represents areas with high food de cit with a poor 
natural resource base but with poten al for impro ed produc on through use of appropriate and a ailable 
technologies such as high yielding drought tolerant arie es of crops  such as sorghum

Malingunde represented Medium to high poten al areas with declining poten al M P P  t lies at mid-
al tude topography between 1 m to 14 m abo e sea le el  zalanyama forest forms part of this study 
site  

Chapananga represents an area with une ploited high poten al U P  t lies in the lower at basin of the hire 
i er which is along the Great African i  Valley characterized by meanders Chikwawa istrict Assembly  

 t lies on an al tude of between m to 4 m abo e sea le el Chikwawa istrict Assembly   
Chapananga  like the whole district has a great ariety of soil types  For this study Chapanaga was chosen to 
represent areas that are pockets in which the poten al is either underu lized or locked due to a number of 
constraints
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Sampling Design

his study followed a baseline study  which had been conducted by a team of researchers of the ilongwe 
Uni ersity of Agriculture and atural esources UA A  he baseline study was one of the rst ac i es 
in the regional Agri-food ystems nno a on Pro ect  he baseline line study reported sorghum as being one 
of the orphan crops in the areas of study  he alue chain study was thus aimed at e ploring further the 
structure  conduct and performance of the sorghum alue chain   hile the baseline study mainly targeted 
the farming communi es in the study areas  the alue chain study went further by contac ng all the main 
actors in the sorghum produc on and marke ng system

A total of 1 1 farmers were inter iewed across the three study areas  From this 1 1  34  were sorghum 
farmers 14  were nger millet farmers and 17  were pear millet farmers  he rest grew other tradi onal 
crops such as sweet potatoes  ambara nuts and pigeon peas   orghum traders  mostly located in the local 
markets were also contacted  eing a minor crop  there were not many traders that were found  wenty ne 

1  traders were contacted in the areas of study Eight traders ( ) were contacted from Chikhwawa District, 
seven ( ) in Lilongwe and si  ( ) in Kasungu   

A combina on of ualita e and uan ta e techni ues was used  A check list was used as a guide in all 
key informants while structured ues onnaires were used to collect uan ta e data  A detailed literature 
re iew was also undertaken to e amine pre ious alue chain studies  the methodologies used and the results 
and conclusions and policy implica ons deri ed  n this way  secondary data were collected from arious 
documents and organiza ons  ubse uent to the data collec on and preliminary analysis  agricultural e perts 
were consulted to alidate the dra  results and seek feedback on ma or bo lenecks and recommenda ons 
for impro ement  he analysis for sorghum rst began by mapping the chain for the crop as iden ed key 
informants at cri cal nodal points in the alue chain and then followed these on to the ne t le el  n addi on  
site isits of the study area par cularly the input and out market facili es were made and in-depth inter iews 
held with key informants  his helped to cross check data gathered through ues onnaires  

e eral analy cal techni ues were applied on the data collected  Value chain analysis was the main analy cal 
methodology that was used  Value chains ha e been de ned by ebber et al., 1  as an important  tool 
for understanding how inputs and ser ices are brought together and used to grow  transform  or manufacture 
a product  how the product then mo es physically from the producer to the customer or nal consumer and 
how the alue increases along the way   n alue chain analysis all inputs and outputs carry forward there 
inherent alue from the pre ious to the ne t stage in the chain  his concept is called alue adding  alue is 
therefore transmi ed along the stages

he concept of alue addi on as pointed out by Keyser   is important where the focus is on the analysis 
of accumulated costs at di erent stages as the key determinant of trade compe eness  he compe eness 
of e ery domes c product is said to depend on the e ciency of alue adding ac i es such as input supply  
farm produc on  assembly  processing and logis cs un l the product reaches the nal consumer
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Gross margin analysis was also used to measure the pro tability of sorghum at produc on le el  Gross margin 
analysis is a tool for assessing enterprise s contribu on to ed costs and pro t a er ariable costs ha e 
been paid Kay and Edwards  1 4  he gross margin of a farm ac ity is the di erence between the gross 
income earned and the ariable costs  t is probably the most commonly used measure in farm analysis and 
planning   A  trength  eakness  pportunity and hreats  analysis was also conducted to iden fy 
the opportuni es and strengths of the sorghum sub-sector in Malawi  

Results 

n Malawi sorghum is an important staple food especially in the hire Valley area and is a food security crop 
in other marginal rainfall areas GAP   orghum is also reported to be more drought tolerant than 
maize  this makes the crop more adaptable to these areas  he Go ernment of Malawi aims are to increase 
smallholder yields to up to 3  kg per hectare with use of impro ed arie es and 1   kg per hectare for 
unimpro ed arie es under good management  t is therefore the ob ec e of the Go ernment of Malawi to 
increase yields to these le els to meet food re uirements and surplus for sale in the marginal rainfall areas  

According to chale 11  sorghum in Malawi is used for a number of delicacies as follows

a. Mtsonyole Chapananga  fresh sorghum roasted  pounded to make a paste and salt is added to taste

b. Chigodo Chapananga  raw sorghum or pearl millet pounded  remo ing the husks  then pounded 
into a paste a er adding water  ugar is added to taste

c. Msoswe Chapananga  fresh sorghum cooked like rice

d. Thobwa all sites  sorghum or nger millet sprouts milled into our  A thick maize porridge is 
prepared to which the sorghum nger millet sprout our is added and then le  to ferment for at 
least o er night  t is important to note that whilst in Chapananga and Malaingunde they use millet 
and sorghum to produce thobwa  in Malingunde they use fermented maize  his could e plain the 
minimal le el of produc on of millet and sorghum in Malingunde

e. Opa ue beer  sorghum or nger millet fermented with maize our porridge to make opa ue beer

orghum produc ity remains rather low  able 3 below shows the mean produc on yields per ha in the three 
districts  he mean yield for sorghum across the three districts was 741 8  Kg per ectare for Chikhwawa  
only 11 kg for Kasungu and 148  Kg per ectare for ilongwe  he mean yield per ha across the three areas 
was 33 4 kg  which was 8  of the poten al yield for unimpro ed sorghum arie es  
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Table 3: Production Yields in Kg per ha

tr t a
Chikhwawa 741 8
Kasungu 11
ilongwe 148

From the produc on uan es  it was found that only 34  83  and  of total sorghum produced goes to 
the market in Chikhwawa  ilongwe and Kasungu respec ely  At na onal le el the mean har ested amount 
that goes for sale was es mated at 141 Kg  As noted  the propor on of sorghum marketed in Chikhwawa is 
rela ely smaller than the other districts  his is probably because the crop is largely used as a staple food in 
Chikhwawa  as such  most of it  is consumed at home  

At na onal le el the general trend of sorghum produc ity has been ariable  as depicted by Figure 1 below  
his is likely to be due to the droughts in the south where 8  of the crop is grown U A   n drought 

situa ons like in the case of the growing season 4  there was a drop in the produc on of sorghum  
he loss  howe er  was not as se ere as was the case with other cereals since it is a drought-tolerant grain 

with a strong adap e ad antage and lower risk of failure  

Figure 1: Yield trend for sorghum production (1996-2008)
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Gross margins for each farmer were calculated as the di erence between the re enue per hectare and total 
ariable costs  Family labour was also priced using the e ui alent market alue 3 his analy cal techni ue 

was used to es mate the return to land and return to labour  able 3 below shows the results of the gross 
margins analysis for sorghum  he es mated gross margin per ha was found to be MK 4 4  

n terms of labour re uirements  Chikhwawa had the highest demand for casual labour in the produc on 
of sorghum  while ilongwe had the least  his would suggest the emphasis that this crop is gi en in these 
districts  As a ma er of fact Chikhwawa is the ma or growing and consuming area for sorghum in Malawi  he 
ac i es that demanded more labour were land prepara on  ridging and weeding

Table 4: Gross Margin for sorghum across the study areas

t   n t  a a  a n   n e  era e 
 irects nputs      
 eed MK A
 Chemicals MK A - - - -
 Fer lizer MK A - - - -
 abour      
 and prep MK 1 4 1 17 3 3 1 4 4 7
 idging MK 8 8 34 3 7
 Plan ng MK 3 74 178 8 313 3
 eeding MK 1 81 3 3 1 7 33
 Fer lizer MK - - - 3 4
 anking MK 3 4 3 - 3 7
 ar es ng MK 7 8 8 7 178 7
 Processing MK 3 1 3 3
otal abour Cost MK 43 37 7 4

 otal nput Cost MK 8 3 3 187 3 8 4
 ther costs      
 torage MK 7 - 38
 ransporta on MK 1 - - 1
 otal Variable Cost MK 8 77 3 37 3 8 3
 Produce old MK 3 1 41 1 34
 elling Price MK 4 8 44
 Gross Value MK 18 7 8 1 1 47 8
 Gross Margin  MK 4 - 437 8 1 81

uan ty old KG ha 3 8 74 13 14 87

3           17              
           1      9 
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t   n t  a a  a n   n e  era e 
 Gross Margin MK KG 3 87 - 31 1 1 48 34

 Gross Margin a 1 MK A 8 1 3 -3 3 8 1 8 4 4
 eturn to ariable MK 1 - 7 8
 reake en price MK 11 8 7 1 3 4 7
3 eturn to labour MK P 147 -73 8 3 -14 3

Supply and Value Chain Mapping for Sorghum

his sec on details the results of the supply and alue chain mapping of sorghum   he study has shown that 
sorghum displays a ery characteris c ow from producer to the nal consumer  e eral actors ha e been 
iden ed to be playing a role a arious stage of the product chain  producers  middlemen or rural assemblers 
and of course the consumers  hrough this chain  price transmission takes place  which in a way in uences 
what producers should get at the beginning of the chain and what consumers nally pay for at the end of it

Figure   and 3 below depict the supply chain of sorghum  orghum is being mainly marketed by traders who 
manage larger olumes ranging from 3  to 1   Kgs per year  hile Figure  shows the chema c iew 
of the main stakeholders in the sorghum supply-chain  gure 3 depicts the arious market channels through 
which the commodity ows from one actor to another  n this case the horizontal and er cal linkages e is ng 
in the sorghum marke ng system are displayed  

Figure 2: Schematic view of the main stakeholders in the sorghum value-chain
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Figure 3: Supply chain of Sorghum

Most of the sorghum produced in Malawi is consumed by producing households or sold in informal markets  
primarily for tradi onal beer produc on U A   Farmers usually recycle their own seed to grow in 
successi e growing seasons  his prac ce results in low yields  ome mes sorghum seed is bought from 
fellow farmers in the local communi es or from local markets  Most of such seed is local unimpro ed arie es

A niche market is a ailable for red sorghum with Chibuku Products td CP  who uses it to process secondary 
products such as our and then opa ue beer  he company some mes supplies seed to farmers in some 
parts of the country under contract arrangements  though this does not su ce its annual demand for the 
commodity  he fact that large companies are in ol ed in the supply chain means that the commodity has 
some promising market poten al  orghum is highly demanded by some large agro-companies Chibuku 
Company  which process them into secondary products such as our and then opa ue beer  
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he total annual demand for sorghum alone by Chibuku Company td is well o er 7  metric tonnes  Apart 
from these companies  some G s also buy lots of sorghum seed to distribute to their pro ect bene ciaries  

uch organiza ons include otal and Care  orld Vision Malawi  and Concern Uni ersal  ust to men on a 
few   

Figure 4 below shows the changes in the alue of the commodity as it mo es from one stage of the chain 
to another  t is worth no ng that the price per kg of sorghum at farm-gate is only 1  of the nal price 
that the nal consumer pays  Most of the nal consumers are in the urban centres and the commodity gets 
there through traders middlemen  arge companies such as Chibuku transform the seed into high alue 
products such as beer and sell the beer at premium prices  here also processing of sorghum at local illage 
le el  ome farmers process the sorghum grains into tradi onal beer which they sell to members of the 
communi es and or in local illage markets

Figure 4: Sorghum value flows (Price build-up) from farm-gate to distribution

Note: 1 US  was e ual to MK1  at the me the study

Strengths, Weaknesses, Opportunities and Threats towards the promotion sorghum 

production and marketing in Malawi

A situa on analysis of trengths  eaknesses  pportuni es and hreats  analysis  was conducted 
for the sorghum sector in Malawi to iden fy the ma or constraints that inhibit produc on and marke ng  as 
well as to iden fy the opportuni es that can be e ploited to promote the subsector  his was done through 
consulta ons with input suppliers  farmers and other chain actors such as buyers  traders and e porters  as 
well as other stakeholders such as the Go ernment of Malawi and through the use of secondary data see 
Appendi  1

Discussions and Conclusions

he results of the study indicate that sorghum is s ll a ery important crop in Malawi  though it is mostly 
grown by smallholder farmers in selected areas of the country   Malawians put the crop in many di erent 
uses  Produc on of the crop is howe er constrained by ery low produc ity  arising from persistent use of 
unimpro ed arie es  n other areas such as Kasungu istrict  the ery low yield gures in Kasungu for yield 
can be a ributed to the reason that only a small propor on of land is allocated to sorghum produc on   

Input supply 

($0.24/kg); 11%

Assembly ($0.91/

kg); 40%

Farm production  

($0.36/kg); 16%

Processing 

($1.52/kg); 67%

Distribution 
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Although  the yield in Chikhwawa is rela ely higher than the na onal a erage of kg per ha  it is far much 
lower than the poten al yield of up to 3  kg per hectare for impro ed arie es  and 1  kg per hectare 
for unimpro ed arie es  under good management   Produc ity of sorghum in the districts is therefore an 

issue that needs to be impro ed if farmers are to realise ade uate surpluses for the market  his is crucial if 
sorghum is to be commercialised  

Although the total produc on costs are o en lower than those for maize  the produc ity of sorghum 
measured in terms of returns of labour tend to be low  o make sorghum compe e it is necessary to 
impro e their produc ity with an assured uality of the grain  

orghum marke ng is largely informal  with limited commercial alue addi on ac i es at farmers  le el   
here are a number of key actors in the seed alue chains for sorghum  hey include farmers  research 

ins tu ons  the Ministry of Agriculture and Food ecurity who play key roles in arietal de elopment  
inspec on and cer ca on  and in pro iding e tension ser ices  From the pri ate sector  there are some 
seed companies that mainly deal in maize hybrid seed e en though other cereals such as sorghum are also 
sold  he seed companies perform mul ple func ons which include arietal de elopment  seed produc on  
seed processing and distribu on  he most important seed end users are small scale farmers themsel es who 
are mainly subsistence and mainly use recycle their seed  Collabora on among the actors in the sorghum 
alue chain is limited  as such  the alue chain business model is buyer-driven at the e pense of the small-

scale farmers

Access to support facili es rele ant for agricultural de elopment was rated poor by these farmers  hese 
included poor access to agricultural informa on  modern inputs  and poor uality of seed  lack of processing 
technologies and lack of strong and stable markets  here market linkages are weak  such as is the case 
in many rural areas in Malawi  small and medium sized producers  input suppliers  traders and millers  are 
forced to depend on scanty and skewed informa on and business opportuni es that usually result in low 
le els of pro tability  hey tend to ha e a narrow picture of their sector  which breeds suspicion and mistrust 
among the arious actors and contributes to o erall stagna on of the en re sector

n an e cient  alue chain marke ng system  chain actors are linked together and will work closely based on 
a system of needs and wants  he system will generally work on a no on of demand and supply  For e ample  
farmers will be linked to and respond to the product demands of consumers  and work closely with suppliers 
and processors to design or produce a desired product range    n Malawi for e ample  only one company  
Chibuku Products imited  buys orghum from Farmers in Malawi to process into high alue opa ue beer  
Unfortunately  the company re uires red sorghum  as opposed to white sorghum which the farmers usually 
grow  Most sorghum farmers do not e en know these market preferences

Produc on loca on ma ers  ower hire is be er suited to sorghum produc on  t may be worthwhile to 
consider establishing sorghum produc on zones where the necessary enabling en ironment should be 
pro ided to facilitate farmers  uptake and pro tability from sorghum produc on as an agribusiness
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op priority should be to implement strategies aimed at raising both the produc ity for sorghum in Malawi  
his could be achie ed through promo ng adop on of be er seed technologies  esides  although Malawian 

agricultural policies ha e historically fa oured crop produc on  sorghum has recei ed less a en on  
Conse uently  the subsector somehow lacks policy anchorage to propel its de elopment  n recent mes 
for e ample  maize and legume produc on has been en oying farm input subsidies and nothing of that sort 
has e er been implemented for sorghum  despite the fact that sorghum is a staple food in some parts of the 
country like the hire Valley area  t is against this background that deliberate inter en ons in the sorghum 
sector are being suggested  

n addi on  sorghum farmers need to ha e mindset change regarding the ob ec es of sorghum produc on  
hey need to go beyond subsistence ob ec es if the crop is to be commercialized  Farmers also need to 

di ersify the arie es of sorghum that they grow  Most orghum farmers appear to prefer white sorghum  
yet the commercial ariety is red sorghum  he demand for red sorghum is a ailable by Chibuku Products 
td  which buys o er 7  Metric onnes annually from domes c producers  he company struggles to get this 
uan ty e ery year and has to supplement through imports

ne of the constraints to sorghum produc on is lack of lucra e market access  Good markets are found in 
the urban centres  especially in the produce Markets  here is irtually no sorghum in the retail shop outlets  

ince the ma ority of farmers are in rural areas a number of marke ng bo lenecks arise in the form of 
increased transac on costs transport  informa on gathering etc  he marke ng liberaliza on policies ha e 
o er the last decades seen the go ernment increasingly withdrawing from public sector agricultural ser ices  
As such  only some of these ser ices are being pro ided instead by the pri ate sector  and only in loca ons 
promising nancial returns to pri ate in estors  here er farmers are unable to pay for ser ices  the gap 
between demand for and supply of ser ices widens  ence  there is a need for a greater in ol ement of the 
third sector  to assure that the necessary ser ices are pro ided in an e cient and e ec e manner  ence  

the organized farming sector coopera es and farmers  associa ons  is e pected to take o er local ser ice 
func ons and or to in uence policies to assure access to agricultural ser ices or to impro ing the terms upon 
which such ser ices are deli ered

Conclusion and Recommendations

he study mainly employed the alue chain analysis model to in es gate the sorghum sub sector  Value chain 
analysis acts as a social system approach  as the func ons are performed by di erent actors farmers  traders  
processors and consumers etc  he study found that sorghum alue chain is rather weak  Farm yields are 
low 7 ton ha  t has also been found that adop on of impro ed seed and fer lizer is ery low among 
sorghum growers  as such farmers recycle their own seed  which further reduces sorghum produc ity  he 
gap between research sta on yields and farm yields is ery large  he poten al for sorghum under sound 
crop management is 3 kg per ha and this is 77  higher than mean yields realised by farmers   here is 
only a limited number of large sorghum buyers located mostly in the city centres  thus making market access 
di cult
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he area under sorghum will not increase signi cantly unless the produc ity of the grain is impro ed 
substan ally  herefore there is an urgent need to impro e the produc on technologies for these grains and 
to disseminate this knowledge to the farmers elds  nly in this way can these cereals compete locally with 
maize  den fying a few well-researched alterna e uses for sorghum would yield new a enues for increased 
u liza on and thus act as a catalyst to impro e produc on and produc ity
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Appendices

Appendix 1: SWOT Analysis of Sorghum in Malawi

Wea ne e tren t
 imited use of impro ed arie es

 imited and inade uate pri ate sector 
par cipa on  in produc on and market of sorghum

 Unorganized sorghum farmers

 imited collabora on among the arious sorghum 
stakeholders e g  farmers  Go ernment  raders 
and Processors  etc

 ack of organized markets for sorghum products

 imited alue addi on  

 A ach by pests and diseases in led and storage 
greatly reduces farmers  returns

 imited er cal linkages in Malawi s sorghum 
millet alue chains  largely because sorghum 
and millet ha e been considered as low alue 
unimportant crops for de elopment

 ack of market informa on

 ow bargaining power at farmers le el as each 
farmer nego ates on his own for prices with traders

 orghum can grow in drought prone areas  

 A ailability of conduci e agro clima c condi ons 
for sorghum produc on

 esistant to many tropical diseases

 orghum has mul ple uses beer  snacks  building 
materials etc

hreats pportuni es
 Unpredictable clima c condi ons

 ack of cold storage facili es in produce urban 
markets pausing a health hazard to consumers

 ack of clear policies and strategies to promote 
the produc on and marke ng of the crop in Malawi

 imited use of impro ed arie es by farmers

 ecycling of seed reduces yields  

 o credit ins tu ons that o er loans for sorghum 
commercializa on

 and is becoming scarce as the popula on 
con nues to increase

 Presence of limited number of large scale 
processors causes power asymmetry among players 
in the chain  Farmers ha e ery li le power to 
nego ate with Chibuku td for e ample

 E pensi e imported ingredients by processing 
companies such as enzymes  lac c acid and yeast

 ew technologies de elopment and new arie es 
are being de eloped

 igh demand for the li estock and li estock 
products

 abour a ailability

 ocal demand a ailable for consump on and 
industrial uses

 Main stream crops such as maize are struggling 
to cope with the e ects of climate change  his 
pro ides opportuni es for sorghum to gain 
recogni on

 A ailability of e port markets to be used for 
animal feeds

 ncreased donor support for women par cipa on 
raises mo a on for women to take up 
opportuni es and market par cipa on  orghum is 
considered to be a woman crop
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(Footnotes)
1     

 1          1 07  0 6      1 01  

         63   33    31  

        113  190   6 70         

Appendix 2: Chibuku Production Process Flow Chart
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Abstract

Unemployed imbabwe uni ersity graduates are o en ill-prepared for self-employment in the informal sector 
because their educa on system mainly prepares them to be  employment seekers and not employment 
creators  he ob ec es of this pro ect were to de elop  implement and e aluate a business incuba on 
model for graduate li estock feed manufacturing entrepreneurs  he research adopted a single case study 
methodology and used a ualita e approach to in es gate a possible model for incuba on  Pre-pre and 
pre-incuba on ac i es were mainly graduate incubatee recruitment  opportuni es and constrains sur ey  
iden ca on of graduates  entrepreneurial skills needs  training workshops and de elopment and e alua on 
of business plans  Fi een incubatees were recruited and between  and 11 a ended all pro ect training 
ac i es  here is need for be er incubatee selec on to e tend the criteria to assessment of mental a tude 
and a tude towards work  ack of capital  marke ng skills and business entry points were some of the ma or 
training needs   Most incubatees reported signi cant knowledge impro ements a er training in arious 
topics such as general entrepreneurship skills  company registra on and marke ng  Con nuous mul -tooled 
approach of skills need iden ca on was found ery useful  Four of the se en business proposals produced 
by the incubatees had poten al for funding  he narrowing of scope to feed manufacturing made it di cult 
for incubatees to realize immediate entrepreneurial prospects  nno a e capitaliza on op ons ha e to be 
e plored  his business incuba on inter en on has the poten al of sol ing unemployment problems among 
the agriculture graduates but the scope of enterprises and capitaliza on should be broadened

e r  uni ersity graduates  agriculture    business incuba on  

Introduction

imbabwe s educa on system has o en been cri cized for preparing students for white-collar obs in 
the formal sector and failing to e uip them with technical and entrepreneurial skills  chool lea ers and 
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graduates are o en ill-prepared to enter self-employment in the informal sector when they fail to nd paid 
employment in the formal sector uebker  8   here is therefore need to promote employment crea on 
through entrepreneurship de elopment approaches such as business incuba ons

ncuba on is a process of assis ng new and growing businesses to become established and pro table by 
pro iding them with support and ad isory ser ices  networking and access to nance Etzkowitz    

usiness incuba ons are important because as more countries mo e up the alue chain  the na ons that will 
thri e in the global knowledge economy will be those which are not only able to produce the highest- uality 
research  but can also translate this most e ec ely into inno a e new products and ser ices Pa on  

arren and ream  he in ol ement and interest of higher educa on ins tu ons such as the Uni ersity 
of imbabwe in incuba on research is because emphasis is now being placed upon the importance of the 
incuba on process and the more intangible uali es related to business support  access to networks and 
the de elopment of management teams that underpin rm de elopment Pa on  arren and ream 

he aim of this pro ect was to use li estock feed manufacturing training as a tool for entrepreneurial 
de elopment of young ter ary educa on graduates  peci c ob ec es were to de elop  implement and 
e aluate an inno a on incuba on model for graduate li estock feed manufacturing entrepreneurs 

Methods

ne year funding 1 - 13  was secured from nterna onal e elopment esearch Centre C  for 
the incuba on  his research adopted a single case study methodology and used a ualita e approach 
to in es gate a possible model for incuba on of imbabwe uni ersity graduates entrepreneurs  Pro ect 
ac i es were mainly graduate incubatee recruitment  opportuni es and constrains sur ey results of which 
are being published elsewhere  iden ca on of graduates  entrepreneurial skills needs  training workshops 
and de elopment of business plans  hile o en -4 years is considered the most op mal period of business 
incuba on ipos and zab   nfode  1  the focus of this 1 year funded pro ect was on pre-pre 
and pre-incuba on  his report focuses on these two phases which are re uisite to the incuba on model 
de elopment

Project management 

A er the pro ect incep on workshop  a pro ect management team was established from the two Uni ersity 
of imbabwe s departments of Animal cience and Agricultural Economics and E tension and the usiness 

e elopment epartment of the Ministry of mall and Medium Enterprises and Coopera es e elopment   
Coordina on was by r Prisca Mugabe of the epartment of Animal cience  ncubators are more likely to 
succeed when supported by a broadly-based partner-ship of public and pri ate sector sponsors nfode  

1

Selection of incubatees

mmediately a er the pro ect incep on workshop in une 1  an ad er sement for candidate incubatees 
was run in two of the most circulated public newspapers in imbabwe namely the usiness erald and the 

unday Mail  Fi een candidates e pressed interest in the pro ect and had the following characteris cs  
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  females and  males  4 to + years age range  
  achelors degree holders   1 M c  1 achelor of Veterinary cience  1 accoun ng degree and 1 

commerce  and marke ng  mainly from Uni ersity of imbabwe and  other ins tu ons  
  were ointly running an agrochemical business  1 was a farmer  3 were former G  workers  1 was 

an agricultural e tension worker  1 was a pig producer and 3 were in other small business entures

ue to the limited number of ini al applicants and due to the di ersity of their backgrounds  the pro ect 
team decided not to impose tough selec on at the ini al stages  his was also because learning from other 
incubators  e periences  drop-outs of -1  were to be e pected ust at the pre-incuba on stage  herefore 
maintaining the ini al 1  candidates was e pected to lea e reasonable numbers e en in the e ent of drop-
outs  his magnitude is related to the e periences elsewhere  such as the Uni ersity of outhampton ncubator 
in which from its establishment in 3  7  business proposals were seriously considered  subse uently 8 
ery early stage rms had oined the incubator and 1  rms were current members in  Pa on  arren 

and ream 

A half-day registra on workshop was conducted on 3  une 1  in the epartment of Animal cience to 
familiarize the 1  candidates with the pro ect  Main presenta ons were pro ect descrip on  feedback on self-
administered baseline sur ey  entrepreneurs  constraints and opportuni es  e pecta ons from the pro ect 
and a pro ect workplan  A brainstorming ac ity was conducted during the workshop on the needs of these 
poten al incubatees  

An ncuba on Centre manned by a full- me pro ect assistant was set up in the epartment of Animal cience 
as a dedicated room for pro ect mee ngs and trainings

Four approaches for iden fying entrepreneurial skills de elopment needs and hence the content of the 
training modules were used namely  graduate needs that were iden ed in the sur eys  a self administered 
baseline ues onnaire sur ey on candidate incubatees  plenary brainstorming and discussions with the 
candidate incubatees at the registra on workshop  and  training needs assessments during the agribusiness 
training workshops

Four training workshops were conducted for the incubatees with intensi e input from prac oners and 
e perts from agribusiness and the feed manufacturing industry as well as academics from the epartments 
of Agricultural Economics and E tension  and Animal cience at the Uni ersity of imbabwe able 1  
Con nuous feedback and training needs assessment within the training workshops were used to de elop 
the training modules and hard copy ersions of the modules were prepared ust before each workshop

he following monitoring and e alua on ac i es were performed  

a  e elopment of a business plan by  ecember 1 - the incubatees were re uired to make at 
least  class presenta ons of their dra  plans with feedback from e pert training resource persons 
and their peers  
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b  An outcome  e alua on session was conducted on the last day of the last training workshop  he 
students were asked to make a class presenta on on what had changed in their prac ces and 
a tudes to entrepreneurship since oining the pro ect

Results and Discussion 

Most of the incubatees did not ha e access to o ce space and compu ng facili es  hey used the ncuba on 
Centre mainly to de elop their business plans and to access the internet   he dedicated room also enabled 
scheduling the numerous mee ngs and training ac i es without scheduling clashes with the rest of Animal 

cience ac i es and without incurring high enue costs  his was in keeping with the global prac ce of 
hot-desking  for the pro ision of normally a small room with desks and internet connected computers 

that poten al entrepreneurs can use for short periods of research and prepara on of their business ideas  
Permission to use the free facili es is for rela ely short periods that are only renewed if progress is being 
made and the facility is not abused nfode  1

Training impact

raining workshop a endance ranged from   to 11 73  of the ini al number admi ed  his was 
an acceptable rate as those who could not commit to the process uickly dropped out  he incubatees 
con nually reported impro ed understanding and apprecia on of agribusiness reali es as shown in the 
e ample of a training e alua on below  

As indicated in this gure  most gained signi cantly more entrepreneurial knowledge a er training in arious 
topics  he pro ect learnt that entrepreneurial skills iden ca on and design of training modules should be a 
con nuous process of incuba on such that these modules are designed in a manner that allows e ibility in 
mee ng the needs of the cohort of incubatees  Con nuous mul -tooled approach of skills need iden ca on 
also allows for nurturing the incubatees to a point where they are comfortable in e pressing their real needs  

his can take me for some who are more a uned to the straight- acket method of instruc on which is 
typical of the uni ersity systems  he incubator has a role to play in managing the e pecta ons of those 
with interes ng ideas  e plaining how the incubator process can assist in taking the proposals forward 
and pro iding some indica on of the realis c scenarios that might e ol e from their in ol ement with the 
incubator Pa on  arren and ream 

t was apparent that some of the drop-outs had misinterpreted the pro ect as a poten al funding facility and 
not the entrepreneurship de elopment facility that it was meant to be   he pro ect should ha e employed 
be er and pro en incubatee selec on tools  n order to increase the probability of the incubatees  commercial 
success it is indispensable to de elop di erent systems of super ision and control  star ng with the ac ity 
of selec ng and choosing the entrepreneurs in the pre-incuba on stage  hile selec ng future tenants of 
the incubator it is necessary to take into account as many criteria as possible  such as market poten al  
prospects of product de elopment  business e perience of the entrepreneurs  mental a tude and a tude 
towards work ipos and zab  
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he pro ect focused on the de elopment of business plans and to e posing the incubatees to di erse e amples 
and op ons of capitaliza on  wo e amples are the inclusion of a presenta on on franchising by a successful 
graduate businesswoman who runs an rish pub franchise in imbabwe  and a presenta on by A  CM  a 
echnoser e funded feed manufacturing outgrower franshise hub

Business plans

e en incubatees completed the business planning task  he business proposals were gi en to independent 
assessors from two di erent banks with agribusiness units  he assessors used their banks  criteria in assessing 
the pro ects  bankability or fundability o  1   Four of these se en proposals had poten al to be funded 
according to the decision by either one or both of the assessors  Gi en that this was the rst me to do such 
proposals  and the nature of the assessment  it is belie ed that the group has shown a lot of poten al  ith 
more prac ce and indi idual coaching on the iden ed proposal weaknesses  the incubatees ha e poten al 
to produce bankable proposals thus in this regard one of the ob ec es of training  to e uip students with 
skills to de elop business proposals was met  ice  suggested that the rela onship between the 
incubator manager and the incubatee is of some importance to the de elopment of the business proposal  

a ing oined the incubator there is an e pecta on among all par cipants that rms will be able to gain 
access to know-how and resources that will facilitate the de elopment of their proposals

An inno a e lesson here was that of using mock e alua ons of the business plans by e ternal e perts in 
the banking sector  rather than using internal academic  e alua ons  All the incubatees took the comments 
seriously and appreciated the e perience  he comments on non-fundable proposals also pro ide lessons in 
what areas to keep focusing on during the trainings  hese areas include cash ow planning  pro ect focus  
iability and market research  Unfortunately  there was not enough me within the pro ect to follow up 

on the fundable plans to where they would be submi ed to a bank  E en if they were submi ed  most 
would probably face challenges of pre ailing high bank interest rates  re uirement for collateral and lack of 
opera onal space in some cases  A proposed e tension of the incuba on pro ect would address these issues 
a re ol ing-fund supported ini a e at U  Farm will help in building the incubatees bankability

Changes in attitudes and perceptions

Another posi e output of the pro ect was the percei ed change in a tude as reported below

A report on the applica on for the accredita on of the business incuba on training by the Uni ersity of 
imbabwe was produced  he pro ect was gi en 3 op ons of issuing cer cates to incubatees and has 

chosen the Cer cate of Par cipa on which allows e ibility of tailor-making the incuba on ac i es  he 
Cer cate will be a useful bargaining tool for the incubatees when they approach the banks for nancing

Area for further considerations

1  he a ailable pro ect funding was ade uate only for pre-pre and pre-incuba on and hence no 
nal conclusions can be drawn on the incuba on model  n the early stages of the de elopment of 

business incubators it is indispensable to count on stable and long-term nancial resources which are 
o en found in di erent forms of assistance and dona ons ipos and zab  
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 he narrowing of scope to feed manufacturing made it di cult for poten al candidates to realise 
immediate prospects  Future pro ect approach will be to broaden the scope to include not ust 
Animal cience but agriculture graduates and agribusiness situa ons in general  and later e en other 
non-agricultural enterprises

3  Most incubatees did not ha e nancial resources to try-out their business ideas  e en on a small 
scale  nno a e capitaliza on op ons ha e to be e plored  A number of incubatees considered 
chicken produc on as an a enue for rapidly building up their own nancial capital  which would be 
later channelled into the percei ed lucra e feed produc on alue chain

Conclusion

For successful incuba on of agribusinesses for Uni ersity graduates  some of the key skills that need to 
be addressed are inno a eness  how to get started  capital mobiliza on  company registra on  nancial 
management  marke ng and the crucial support gaps are access to nance  access to opera onal space and 
bank risk a erseness   A successful business incuba on model will in ol e  e ible programming  con nuous 
needs assessment  training workshops  super ised incubator farm learning  super ised opera on at own 
space and  e posure and links to di erse capitaliza on op ons  his business incuba on inter en on has the 
poten al of sol ing unemployment problems among the agriculture graduates but the scope of enterprises 
should be broadened
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Table 1: Details of training workshops

orkshop opics co ered 
Agribusiness 1  basic strategic tools used in scanning the internal and e ternal business 

en ironment  iable business ideas  importance and procedures of formalizing 
business entures  basic accoun ng re uirements  nancing op ons  marke ng 
basics

 how to prepare a business proposal  the banks  point of iew of a iable 
business proposal  monitoring the success of a business  market research and 
market planning in the feed manufacturing industry  networking in the industry  
possible business models  human resources issues

Feed formula on and 
manufacturing

 opportuni es for new business in stock feed industry  3 fundamental pillars of 
least cost feed formula on  formula on of simple diets  nutrient re uirements 
of di erent li estock species

 plant e uipment  plant design types  procurement  storage and processing 
of raw materials commonly used in imbabwe  processing  of stock feed plant  
packaging and presenta on  business plan de elopment

Figure 1: Training needs identified at the first training workshop
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Figure 2:  Knowledge levels before and after Agribusiness training
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Fundable business plans comments

 A iable pro ect well demonstrated in its 
cash ow pro ec ons and the assump ons 
accompanying the nancial plan

 Viability is well displayed in the nancials 
i e  the marginal cos ng and the pro ected 
income statement  

 he business model appears to ha e 
been gi en some considerable thought 
and it is one that the bank would consider 
funding

 he business model is small and simple 
enough for a beginner  he bank can be 
interested in funding

 t is well researched but not sta ng how 
much the re uired funding is and also not 
showing how costs and income would 
relate in a cash ow pro ec on

 on-fundable business plans comments 

 

 Poor business model with regard to an unclear 
arrangement with U  and marke ng strategy

 Cash ow assump ons not prac cal in the broiler 
industry and cash ow also not showing repayment 
strategy

 he borrowing en ty indi idual company  not clear 

 he items appearing in the cash ow pro ec ons 
show that the pro ect s monthly ariable costs actually 
outstrip the monthly in ows  an un iable pro ect a bank 
would not fund

 he nancial re uirement not  stated

 he personnel and e per se behind the pro ect not 
clear 

 he nature of the product  its compe on  and its 
markets not mapped out clearly 

 his pro ect on the surface seems iable  but lacks the 
detail that would demonstrate its iability

 ot enough informa on to assess the borrower

 Applicant has not carried out su cient research on 
the en ironment

 Viability of each enterprise is not being clearly brought 
out 

 either the amount nor the purpose being applied for 
is stated anywhere in the proposal and the cash ows 
presented are not ery clear on this aspect  

 here appears to be lack of focus in the way the 
model is structured as the promoters seem to want to 
do stockfeeds for all li estock classes at once

Box  1:   Bankers’ comments on the business plans
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Box 2 Incubatees interim outcomes as reported by them

 Glad that our pre ious loan applica on  was not successful because we now realize that we were not 
ready to handle that money

 My eyes ha e been opened on the business way of doing things

 Used only to keep produc on records e g  mortality of pigs  but now also know the importance of 
keeping nancial records

 tarted keeping records more systema cally

 a e taken a ibrant approach to marke ng my porkers and so far ha e secured a erbal contract 
with a butchery

 ad a closer look at my cost structure and noted that my o erhead costs are too high  

 efore the training  had a lot of business ideas but now am more focused on  broiler produc on

 efore the training  was in the business of buying and selling ca le but ha e now realized that  was 
working for nothing as  could hardly break e en

 hen  oined  wanted to do feed manufacturing and consultancy  now thinking of feed 
manufacturing in focusing on dairy and poultry feed

  now know how to do the business plan so  will not ust plunge into the market

 a e been making broiler feed manually and now  know the basic machinery needed to impro e on 
the uality of the feed

  am also able to calculate pro ts

  also feel ery networked as a result of the training

 e ha e formalized mee ngs and now document more informa on than before

 ow banking all cash in ows before use so as to track ac i es
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Abstract

Globally  there are wide fears of more se ere pending en ironmental impacts stemming from inappropriate 
use and poor management of en ironment and natural resources  par cularly wetlands  n Uganda  wetlands 
ha e been and con nue to be cleared for agriculture  human se lement and other economic purposes  

hough  wetland resources ha e been tradi onally used sustainably by local communi es to support human 
life under arious management protocols  the e er growing human popula on rates and pressures ha e 
o er me outweighed the regenera on capaci es of these wetlands  he situa on has warranted a dire 
need for conser a e en ironmental protec on measures to secure a purposeful future en ironment  

his study assesses the a ailable wetlands control regimes in Uganda against se eral measures of human 
needs and guides policy on the best alterna es  relying on a mul -ob ec e decision analysis approach  
Using a structured random sampling method  1  indi iduals including natural resources policy makers and 
implementers at districts  go ernment o cials  pri ate wetland owners and wetland using households were 
inter iewed from the e districts of akiso  Pallisa  Mbarara  singiro and Kibuku  co ering three agro-
ecological zones of Uganda in 13  he go ernment e clusi e control of the wetlands regime was ranked 
high on se eral measures that were important for the wetlands  economic and en ironmental bene t to the 
community  Common users of wetlands had more trust in the go ernment to be fair is distribu ng bene ts 
from the wetlands as well as ha ing ample resources to maintain wetlands wholesomely bene cial  he 
regime was ranked the best for wetlands management in Uganda  he regime must be more popularized 
to the communi es  as well as in ol ing the communi es in designing be er management prac ces for the 
regime for be er success

1. Background to the study

he world o er about  of land is reser ed for e cep onal purposes of nature including protec on of uni ue 
species  and water and air puri ca on  Pimbert  Pre y  1  espite the di erent conser a on e orts  
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degrada on mainly a ributed to misuse of resources  lack of management controls and nega e impacts of 
global warming and greenhouse gasses are uite e ident C G  7  mpacts of degrada on on wetlands ha e 
been largely associated with mismanagement  including changing of land uses to other purposes  Emerton 
et al  1 8  and e cessi e use  characterised by enormous land fragmenta on anginga et al  4  and
or change of purpose of en ironmental resources  Emerton et al 1 8  adds that most notably  deple on of 
natural resources  par cularly wetlands by local communi es  mostly for economic interests  has not spared 
the en ironmental abili es to support humanity sustainably  uch irra onal use of natural resources has 
par ally stemmed from negligence of their proper management that was in earlier mes adap e and based 
on knowledge that was cultural ecologically sustainable  erkes et al  Golding  Folke   n the recent 
decades  interna onal authori es like the orld ide Fund for ature F  and he orld Conser a on 
Union UC  ha e appro ed more conser a e plans of managing  controlling and using en ironmental 
resources to sa e especially the e is ng forests and wetlands  For instance  UC  has appro ed the use 
of tradi onal ecological knowledge  where resident popula ons  who are the custodians of the resources  
manage resources through cultural rules and norms erkes et al   and par cipatory management  
where go ernment may partner with local communi es in wetlands management Gawler   hese new 
measures  howe er  re uire huge capital in estments in terms of ini al buying capital for these lands and 
maintenance fees in cases where the local communi es may be bought out for e ec e management  for 
instance in the case of pri ately or e clusi ely go ernment owned areas  owe er  these e ec e wetlands 
management prac ces tend to accessibly ic mize the poorest of the communi es Maclean et al  4  As 
such  it has been di cult to e ec ely implement the prac ces in se eral of the world s de eloping countries 
of Asia  Eastern Europe  outh America and Africa  where the local communi es dearly deri e incomes from 
wetlands and want to par cipate in their management  alongside na onal economies that are s ll weak  
Gawler   As a remedy  se eral tradi onal  informal and customary alterna es of using  managing and 

controlling wetlands in these countries ha e been used along the new more e ec e formal alterna es  
hey ha e included e clusi e control of wetlands by go ernment  e clusi e control by pri ate landlords  

shared control between go ernment and communi es and most notably the open access alterna es that 
seem to be the most common in Africa  especially where social se ngs are s ll largely based on customs

n Uganda  while following the decentralized system of go ernance  the abo e methods of wetlands control 
ha e been under use at least since 1 8  when the a onal esistance Mo ement under President Muse eni 
took power  Under decentraliza on that was enacted under the 1  Uganda cons tu on  wetlands control 
regimes that allowed wetland management by local go ernments shared with communi es was also adopted  
adding to the earlier regimes that in ol ed e clusi e go ernment control  pri ate control and communal 
regimes ar er  yan  1  owe er  the rate of deple on of common pool resources  including  
wetlands in Uganda is s ll alarming aldascini   For e ample  it has been reported that Uganda lost 
about 11 8 km  of wetlands  down from 37 7  km  1  in 1 4 to about 3 8 km  1  in 

 represen ng a loss of 3  of the country s wetlands M  et al   o date  this loss is e pected 
to be e en higher gi en the increasing human popula on and use of wetlands for di erent bene ts Kakuru 
et al  13  Corrup on tendencies within authori es where laws to protect wetlands and other resources 
are applied selec ely on di erent users has  among other factors  hampered tangible progress in sa ing 
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en ironmental resources wetlands inclusi e  more so in the Ugandan case where laws ignored speci city in 
local terms and regional and cultural aria ons  anana et al  4  konya et al   ea y clearances 
of wetlands by pri ate wetland owners  in estors and local communi es  for agriculture and for purposes 
of erec ng industrial and se lement premises is widely e ident in Uganda  e en on wetlands closest to 
the capital city and other regional urban areas  n Uganda  as in other regions in Africa  many communi es 
depend on wetlands for mul ple bene ts  including social  economic  ecological and aesthe c alues Kakuru 
et al  13 and uryahabwe et al  13  etland agriculture pro ides a means to reduce crop yield losses 
associated with low and unreliable rainfall and fre uent droughts and thus enhances food security and 
incomes of poor agriculture dependent communi es uryahabwe et al  13

esides agriculture  wetlands pro ide other pro isioning ser ices which are important for suppor ng the 
li elihoods of most poor people  hese include dry season li estock grazing and watering  sheries  wildlife  
building materials  cra s  medicine  fuel wood  clay for po ery  water supply for domes c  irriga on and 
industrial use reen et al  1 7  M  et al   Kakuru et al  13  hilst wetlands play a key role in 
suppor ng the li elihoods of many communi es  their con nuous unguided use for cul a on and grazing 
has a poten al to degrade wetland ecosystems and undermine their capacity to pro ide ser ices in future  
Assessing the tradeo s between use of wetlands for human well-being and their ecological integrity in ol es 

uan fying the impacts of alterna e wetland uses on wetland systems  the ser ices they pro ide and 
human well-being  he main empirical approaches used by Cai  McKinney 1 7  aniels et al  1  and 
Makowski 1  for assessing ecological- economic trade-o s include  i  economic alua on of ecosystem 
ser ices and economic ac i es ii  mul -criteria analysis and iii  integrated ecological-economic models  

his study adopted the mul -criteria approach  Mul - b ec e decision analysis importantly helps assess 
a ailable alterna es of choice to the user and enable him her choose the best alterna e that can ser e 
se eral intended goals composed of arious measures of importance for the resource being assessed  An 
alterna e with the best score generally across all considered measures is ranked the best to achie e the set 
goal  oe   mith  7

1.1 The Problem

e eral recent en ironmental catastrophes for instance the tsunami  global warming and others ha e made a 
serious alarm for the need to use en ironmental resources e ec ely  sparingly and sustainably  nterna onal 
and regional protocols championed by the orld Conser a on Union UC  to protect and sa e the 
en ironment from deple e use ha e been signed and member states urged to e ect these protocols  
under which se eral alterna es of en ironmental resources management are proposed  including those on 
sustainable use of wetlands  erkes et al   owe er  because of the fact that some of the protec e 
measures for wetlands are capital intensi e  some member signatories of these protocols especially 
de eloping countries cannot a ord to e ec ely implement them  Maclean et al  4  hese go ernments 
ha e con nuously let their communi es fully par cipate in wetlands management  use and control  under 
arious control regimes  For instance in 1 88  Uganda passed the Community-based Conser a on Policy of 

managing protected areas that also included etlands  calling for more go ernment e penditure to e ect 
the regula ons  Mugisha   Uganda  being a signatory to the amsar con en on on wetlands has 
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also been promo ng wise use of wetland resources and has included wetland management pro isions in a 
number of policies and legisla on such as the cons tu on  En ironment Act  ater tatute and the a onal 
Policy for the Conser a on and Management of etlands

owe er  there ha e been limited studies on the tradeo  and sensi ity analysis  comparing the arious 
wetlands control regimes in Uganda  uch informa on makes it di cult to e ec ely guide policy makers 
on which wetland use op ons and regimes the rele ant policies should concentrate on  if Uganda must use 
her wetlands e ciently  acceptably and economically  whereas sustainably conser ing the wetlands and the 
en ironment M  et al   his study ser es to add to the e is ng literature by  assessing management 
control regimes of wetlands in Uganda and create a ranking for these alterna es on an intended ser ices 
deli ery criterion to ease policy focus and e ort for wetlands control in Uganda

1.2 Exploration of the Problem

Uganda has o er y ethnic groups that are much grounded on their customs  hese se eral ethnici es are 
located in the arious parts of the country and are generally responsible for day to day use of the en ironmental 
resources found in those areas ar er  yan  1  he mul ple ethnici es create a acuum for uni ed 
decisions o er the use and management of wetlands Mugisha   herefore se eral regimes of using 
wetlands in Uganda ha e been gi en a green light by go ernment most of which ha e been structured on 
customary means since customs are deemed reliable in a oiding con icts o er resource use  anginga et 
al  7  Most notably  the open access control of land  including wetlands is a customary norm for many 
of the communi es in Uganda resident in the northern  eastern and western regions of the country akema 

 yango 1  n these regions safety of the wetlands has been in the hands of the communi es and 
the pri ate landlords in the respec e regions  respec ely running wetlands under clans  local and pri ate 
establishments in conformity with na onal policies  anginga et al  7  Pri ate land ownership  including 
wetlands is also highly prac ced and originates from the customary norms of the ethnici es inhabi ng the 
central region of the country  n addi on to use of wetlands for agriculture  public de elopments such as 
se lements and markets in town centers ha e also largely contributed to the elimina on and degrada on 
of wetlands in Uganda Pender et al   Furthermore  the arri al of the ri sh in Uganda in the late 
18 s  established other land ownership regimes that included land wetlands inclusi e  that was owned 
e clusi ely by the go ernment especially in the capital and regional urban areas  he other alterna e 
that was as a result of a combina on of the customary means and the ri sh inno a ons was the shared 
regime  where land and wetlands inclusi e was co-managed between the go ernment and local community 
authori es  he la er two methods were and s ll are predominant in the central region of Uganda anginga 
et al  7  n the 1 7 s  the president of Uganda  General di Amin  introduced the land decree  where 
all land was e clusi ely owned and managed by go ernment  including wetlands  Under the Amin decree  
no body or indi idual had authority to change use  clear or sale land e cept go ernment Mu bwa  1  

owe er  local communi es were s ll allowed to har est non-deple e uan es of wetland resources for 
home use  for instance papyrus  water  sh  rewood and har es ng of all commercial uan es had to 
strictly be sanc oned by go ernment  uring the period before the 1 8 s  there were no fears of large scale 
en ironmental degrada on interna onally and locally in Uganda  For e ample one of the policies in Uganda 
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to increase agricultural land a ailable for produc on was encouraging drainage of wetlands and this led to 
reclama on of wetlands in south-western Uganda  ince the late 1 8 s  with a new go ernment and the 1  
Uganda cons tu on  a free market en ironment was introduced  which included establishment of proper 
land rights regimes and where na onal policies for conser ing wetlands were embedded  akema  yango  

1  According to the 1  cons tu on  wetlands are held in trust for the good of the people to pro ide 
the important func ons and ser ices  Accordingly  indi iduals  as well as other bodies like resource user 
groups  go ernment  religious bodies  ethnici es  clans and schools are not allowed to parcel out wetlands  
All land owners who had recei ed legal ownership of wetlands before the promulga on of the cons tu on 
are also obliged to use wetlands in line with the laws go erning the en ironment under the super ision and 
monitoring of the a onal En ironment Management Authority EMA  1  EMA has also been tasked 
to always sanc on pri ate in estments through proper en ironment impact assessments if de elopments 
ha e to be done on pri ate wetlands since e en pri ate owners in Uganda to make personal decisions on the 
use of wetlands  anginga et al  7

n Uganda  control  use and management of the wetlands has solely been le  to those with lawful rights to 
manage  control and use these wetlands because e en where the policies are applicable  costs of e ec ng 
these policies hinder go ernment interac on to protect e en those forests and wetlands in gaze e and in 
other instances these policies are too weak for any meaningful penal es  sita  3  ince the ul mate 
short-term goal of most households is economic welfare  much of these natural resources ha e been used 
beyond their regenera e capaci es and ha e in some areas largely cleared the wetlands without accoun ng 
for the loss of the other bene ts Kakuru et al  13  According to M  et al   in certain areas of 
Uganda neither the local leaders nor the residents know the status of the wetlands that they repe ely 
use which most o en lead to misuse  herefore  studying the trade-o s for wetlands control regimes and 
alterna e plans in Uganda is uite important to guide policy inter en ons on sustainable  commonly 
acceptable and e cient use of wetlands  rade-o  analysis will also help to inform the communi es on the 
sustainable  bene cent economic and en ironmentally friendly management prac ces and use of wetlands

1.3 Research Questions

he study a empted to answer the following research ues ons

1  hat are the commonly acceptable pre ailing wetlands control regimes in Uganda and the o erall 
goal of wetland management

 ow much is the importance of indi idual measures under par cular management arrangements of 
wetlands  on the o erall goal of wetland management

3  ow much u lity is contributed by each measure on the o erall u lity from using wetlands
4  hat are the best op ons for wetlands control regimes in Uganda

 hat details make a control regime the best alterna e
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2. Methods

2.1 The Study area
he study was carried out around wetlands areas in three agro-ecological zones of Uganda  singiro and 

Mbarara districts for the southern farmlands agro-ecological zone  akiso district for the ake Victoria 
crescent and Kibuku and Pallisa districts for the Kyoga plains   he districts were selected purposi ely  
considering the fact that they ha e se eral wetlands that are ac ely used by households in the respec e 
agro-ecological zones  he di erent zones were considered to enable understanding the aria on of wetland 
use at regional le el

2.2 Characteristics of participant in the study

Generally  selected par cipants in the study areas had prior knowledge and prac cal e perience of working 
with wetlands  here were two sec ons of the formal sector whose responses were of interest for this 
study  hese were the technocrats  for instance  district en ironment o cers who directly ad ised district 
authori es on wetland use and management  and Go ernment administra on o cers like the district 
produc on o cers who managed sectors including wetlands at a larger le el  Pri ate landlords who claimed 
ownership of wetlands were also a target for the study to ha e responses on the pri ate wetlands control 
regime  ocal communi es  especially households that li ed close to and used wetlands either under the 
open access regime or the community go ernment shared control regimes were also in ol ed

2.3 Sampling Procedures

he research team worked with o cials from the istrict natural esources epartment wetland and 
en ironment o cers  to randomly iden fy respondents from amongst those who were using wetlands for 
social and or economic purposes in the district  he o cials also helped to establish contact with other 
go ernment o cials who were consulted during inter iews  he pri ate wetland owners were few and hence 
only two respondents were selected for inter iewing in e ery district  e zeroed on three agro-ecological 
zones where wetlands were prominently used in Uganda according to M  et al   and uryahabwe 
et al  13  and these were southern farmlands  ake Victoria crescent and Kyoga plains  nter iews were 
conducted with a total of 1  wetlands users from the three agro-ecological zones  - he sample selec on is 
summarized in able 1

Table 1: Composition of the Study Sample Size

r e a  ne er  e n ent  
Go ernment 
Policy Makers

Pri ate and 
wners

echnocrats ocal 
Communi es

Kyoga plains Pallisa and Kibuku 3 3
ake Victoria crescent akiso 3 4 3
outhern farmlands Mbarara and 
singiro

3 3 3

otal 1 7
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2.4 Sample Size, Power and Precision

he study relied on the ability of ogical ecisions for indows  programme to con ert sub ec e or 
ualita e responses into uan ta e alues  espondents were asked for their iews and preferences on 

how wetlands would be used sustainably and economically whereas maintaining their ecological func ons 
and ser ices   o ered this ser ice using single- measure and mul -measure u lity func ons  which guide 
the nal ranking of alterna es Makowski  1 and oe  

Precision was also ensured while using s sensi ity analysis abili es to further study the alterna es 
for each measure  considering any possible changes of the measures  to show what the ranking of the 
alterna es would ha e been  if the alues of the measures used to gi e a nal ranking presented in the 
study were changed  A comparisons ability of  was also used to further assess alterna es per measure 
to further understand how the best ranked alterna e faired against any other  Valida on was also made 
for consistence if this performance was s ll in line with the nal ranking produced by preference sets of 
all responses  Further analysis was done using A A programme that is manually uan ta e on certain 
measures to further assessing the precision and consistence in in uence of these measures on commons 
respondents  preference to control wetlands

2.5 Measures and Covariates

uring the study  respondents were asked for their iews and preferences on how wetlands in Uganda would 
be used sustainably and economically  whereas maintaining their ecosystem func ons and ser ices  hat 
led to se eral sub ec e responses that needed a uan ta e transla on mith  7  e eral measures 
iden ed by alten  McKersie  1  Cai  McKinney  1 7  Makowski  1  and oe   were 
used as the ma or indicators of how sustainable and bene cial natural resources like water resources and 
wetlands are to the local community users and all those owning rights o er wetlands  alten  McKersie 
add that through nego a ons and tradeo s op mal use of these resources can be achie ed  hese measures 
included net income bene ts  a ua c habitats  upland habitats  ini al buying cost and technical acceptance  

hese measures aid in ensuring that all needs of the wetland users are taken care of and are outlined in this 
paper

1  et ncome bene ts  his is the di erence between monthly incomes from wetland use under a 
par cular control plan regime and monthly costs incurred to maintain the wetland  e gathered 
data on net income bene ts of each alterna e plan in monetary terms

 A ua c habitats a ailability of water  li ing organisms and preser a on of a di ersity of water 
species  which considered how di erent plans compara ely preser ed a ua c life  e collected 
the data on a percentage scale from the respondents basing on how they ob ec ely iewed the 
abili es and goodness of each plan to conser e a ua cs

3  Upland habitats a ailability of land shelter due to reser a on and preser a on of land life based on 
e istence of the resource  his measure was used to determine the suitability of the wetland as an 
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ecosystem reser oir or an economic engine for ac i es like shing and tourism

4  ni al uying cost  his was the ini al e pected or e perienced cost of obtaining lawful rights 
o er the wetland  considering each plan control regime  his measure was the primary tool if any 
authority wanted to implement any goals for the wetlands resources

 etland restored  he measure was used to nd out under each plan  how many acres of the 
wetland were e pected to be re erted to wetland use  if it were earlier a wetland and had been 
encroached on or cleared  owe er  this was also di cult to es mate uan ta ely in real terms by 
the common person  ue to lack of proper records in Uganda  we collected data on a percentage 
scale

 echnical acceptance  he importance of the wetland as e idenced or hypothesized by personnel 
with scien c knowledge and understanding of cri cal characteris cs of the wetland  such as its 
scarcity  representa eness  status of disturbance  le el of biodi ersity and use for animals and 
plants  e collected data on a percentage point scale from respondents including technocrats who 
were asked for what percentage of technical personnel in the areas of segments of wetlands that 
they used would okay each par cular wetland control plan

7  Community Acceptance  this measure while relying on the respondents  e perience or e pecta ons 
assessed the acceptability of arious plans to the central and local go ernments  as well as 
community resource agencies and tradi onal cultural se ngs  t was also captured on a percentage 
scale considering the e pected or e perienced popula on

8  E ec eness  this measure captured the respondents  e perience  considera ons or e pecta on 
on a percentage point scale how the par cular wetland control alterna e plan made signi cant 
contribu on to addressing the speci ed restora on problems on the wetland and or poten al 
opportuni es from the wetland to and or from the user local communi es

2.6 Research Design

he study was a follow-up on an earlier one that was aimed at establishing the otal Economic Value 
EV  of wetlands to di erent bene ciaries Kakuru et al  13  which found out that the bene ts that 

accrued to were linked to the management control plan of the wetland  his study was  therefore  designed 
to inter iew wetlands stakeholders in the same districts on the measures that were deemed to sa sfy 
both en ironmental and economic abili es of wetlands  A structured ues onnaire was administered to 
en ironment technocrats  district o cials  landlords and the local communi es to get their e perience and
or e pecta on in the respec e capacity  he collected data were entered into A A so ware to generate 
means and modes which were later used in  to construct a decision matri  for analyzing which wetlands 
management control plan was the best as used by oe  he study further used a binary ogit model to 
assess associated pri ate regime preference to control or not to control wetlands  A mul nomial ogit model 
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M  could not be used o er all the four alterna es because certain plans  like go ernment and pri ate 
control had fewer obser a ons and could not sta s cally stand independent M  analysis

2.7 Analytical Framework and Model Specifications

A er genera ng the decision matri  of the alterna e wetlands control and management arrangements 
and the respec e measures  a single-measure u lity func on that would be used in the tradeo  analysis 
between alterna e plans was de ned  For a par cular measure  its lowest alue across alterna es in the 
decision matri  would generate a u lity U    and the highest alue would generate a alue  1  considering 
the alterna es ability to achie e the o erall goal  n analyzing trade-o  between alterna es  a middle 
preference le el for the par cular measure that would gi e e ual preference for both considered alterna es 
was de ned following the ingle-Measure U lity Func on UF  as in e ua on 1  his generated parameters 
for a smooth cur e passing through the preferred le els of the chosen measures Cai  McKinney  1 7 and 

mith  7

l  m and n are scaling constants  whereas e is a mathema cal constant 718  ha ing a natural logarithm of 
1  and  is the measure alue

e assumed that indi iduals do not cooperate with one another in choosing the best e ploita e plan for the 
wetlands  which is a typical human beha ior  alten  McKersie  1  herefore each measure made its 
indi idual impact to the Mul -measure U lity Func ons MUF  formula dependent to its weight as presumed 
by the using households  and that impact did not hinge on the intensi es of the other measures Cai  
McKinney  1 7  Makowski  1  oe   and mith  7  e modeled the preference associa ons in 

 by using a mul plica e MUF formula  According to mith 7  e ery measure in a mul plica e 
MUF takes on an associated scaling constant weight  A mul plica e formula necessitates an e tra scaling 
constant  K  which describes the kind and amount of interac on among the measures  ut since the weights 
for each measure did not hinge on the intensi es of each other  K was e ual to zero  depic ng a neutral 
interac on in weights amongst measures  An addi e MUF formula was adopted  as illustrated in e ua on 

o assess the consistence and precision of the measures on local communi es  preference for control of 
wetlands in Uganda  a ogit model as de ned by Green 4  as in e ua on 3  was used
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Where

y  binary dependent ariable with alue 1  if preference was to control wetland pri ately and  otherwise

  Vector of e planatory ariables considered measures  including  upland habitats secured by the plan  
community and technical acceptance for the regime  e ec eness of the regime in securing intended goals  
years of stay spent by the respondent around the wetland resource  distance between the respondents  
home and acres of land under wetlands owned

3. Results

3.1 Measures of alternative control of wetlands in Uganda
etlands in di erent loca ons in Uganda ha e di erent ownership  control and uses  he social and 

economic uses of the wetlands are well documented in Kakuru et al  13  he alterna e ownership
controls considered in this study are go ernment  pri ate  community and go ernment ointly  and open 
access  he wetlands generate arious bene ts to the owners or those who control them  and e ec eness 
and acceptance of control are percei ed di erently by the di erent stakeholders  t was on these parameters 
that sta s cs for the par cular measures were generated and used to formulate the decision matri  for 
ranking the best wetlands control alterna es  hese measures include net income bene ts  a ua c and 
upland habitats  ini al buying cost  technical acceptance and commons acceptance able 

Table 2: Means of Measures used in generation of Decision Matrix in LDW

Alterna e 
wetland control

Measures

et n
e 

ene t  

a  
a tat 

 an
a

an  
a tat  

 an
a

n a  
n  

t 
n 

Wet an  
re t re  

 a re

e n
a  
e tan e 

 
n t  

er n

a  

n t  
e t

an e 
er

n

e t
ene  
 
nt

Community  
Go ernment

3 31 3 7 1 4 7 8 4 4

Pri ately owned 3 81 8 3 8 18 4 7 41 1
Go ernment 
owned

 1 1 1 8 1 7 
1 7

7 4 1 7

pen access 71 1 7 31 7 7 3 7 1 38 48 4 8

Source: Authors data 201 . UG  is currency code for Uganda Currency (USD1=UG 2, 00)
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Most notably was the a erage alues of what people e pected go ernment to be earning or what it would 
incur if it were interested in e clusi ely taking the wetlands under go ernment control  Generally  the 
go ernment control alterna e was percei ed to ha e be er ability to reser e more a ua c and upland 
habitats and restore wetlands that had been destroyed or encroached on  he go ernment op on was also 
preferred to be more technically accepted and e ec e  owe er  the combina on of go ernment and 
community control was more rated for acceptability by the local communi es

3.2 Tradeoffs of wetland control under different utility functions

Under di erent regimes of wetland control  di erent u li es are deri ed by di erent users following di erent 
or e en similar u lity func ons  he tradeo s e ercised by users of wetlands amongst compe ng uses de ne 
the alue of u lity deri ed by users and hence the general u lity of the respec e control regime Makowski  

1  oe   and mith  7

3.2.1 Tradeoffs under Single-Measure Utility Functions

et income bene ts were assumed the most important measure to households using the wetlands  hus 
a tradeo  analysis between net incomes that could be fetched in by any alterna e was traded o  with 
preferred le els of other measures to establish an e ually preferred situa on of the compared alterna es  

n this basis  the weights illustrated in Figure 1 were obtained

22.4

Net Income Monthly Benefits

22.4 Initial Cost of Buying Wetland

16.6 Land of Wetlands Possible to Restore

10.2 Aquatic Habitats

9.2 Technical Acceptance

7.9 Effectiveness

7.3 Upland Habitats

4.0 Community Acceptance

Goals for Measures

Using Wetlands efficiently and acceptably whereas maintaining their best possible 
Environmental and Economic benefits to using Households 

Preference Set = Wetlands

Figure 1: Weights or importance (utility) assigned to individual measures
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For recap  the rele ant measures were de ned as in sec on  and u lity a ached to each measure was 
es mated following e ua on 1  from the sub ec e responses of respondents concerning how they bene ted 
from wetlands under each control alterna e  For its paramount importance to the basic needs of households  
monetary measures net income bene ts and ini al buying cost  were rated most important by households 
in achie ing the o erall goal of using wetlands e ciently and acceptably  at the same me maintaining their 
best possible en ironmental and economic bene ts to the using households  hese monetary measures 
generated up to 44 8  of the general u lity that was deri ed from using wetlands  re ec ng how important 
to households was the monetary bene ts of wetlands  ouseholds preferred to earn more from wetlands 
in terms of cash  whereas they preferred to pay less in terms of ini al buying costs  if such households 
wanted to own wetlands  and of wetlands restored was rated ne t  his was because of the higher indi idual 
u lity deri ed by households as compared to the other measures such as a ua c and upland habitats  
which are more of public than pri ate goods  his also e plains why community acceptance was rated least  
and reco ered ga e uick means to the owning households to earn more li uidity through the rampant 

land sales  especially to foreign in estors and market businesses  t is not surprising for a ua c habitat to 
contribute ne t in alue to o erall u lity  Gi en the fre uent daily household cash needs  a ua c organisms 
from wetlands for instance sh including lung sh  sil er sh and others pro ide a formidable and reliable 
alterna e to sol ing such li uidity constraints  Generally  measures a ached to fetching uick li uidity to 
households contribute more at least 1  to the general u lity of households from the use of wetlands  

owe er  measures that also contributes to community wellbeing for instance technical and community 
acceptance  e ec eness of a control plan and upland habitats that can be preser ed for instance grass 
and trees that may be used for grazing by other community members were also contributors at least each 
contribu ng o er 4  to general u lity  he contribu on of such measures re ects that wetland users under 
arious regimes s ll alue the other non-cash en ironmental and social  bene ts of wetlands  esults from 

this study are similar to the ndings of alten  McKersie 1  which indicated that nego a on through 
accommoda ng all natural resource users  interests would bring about op mal use of such resources

3.2.2 Tradeoffs under Multi-Measure Utility Functions

radeo  analysis under mul -measure u lity func ons ga e similar results able 3  he analysis was also 
aimed at understanding the par cular scaling factors that  used to compute the o erall u lity before 
concluding on the best alterna e for wetland management
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Table 3: Scaling Constants for using wetlands efficiently and acceptably whereas 

maintaining their best possible environmental and economic benefits

terna e e ea re We t
et income monthly bene t  4

ni al cost of buying wetland 41
and of wetlands possible to restore 1 1

 A ua c habitats 4 3
echnical acceptance 1 1

E ec eness 17
Upland habitats 78
Community acceptance 731

 
Figure 1and table 3  show a list of the scaling constantshouseholds ha e been relying on the wetlands mostly 
for li uidity cash  opportuni es  measures a ached to increasing household incomes from wetlands for 
instance net income through farming and har es ng other resources  land restora on through purchases 
and controlled use and increase of a ua c habitats through shing or reducing household e penses on 
wetlands for instance reduced buying costs for wetlands which reser es household cash  carried more weight 
to the using households than any other measure  echnical acceptance closely followed the li uidity pro imal 
measures  since for any opera ons to be successful in a gaze e wetland for instance farming  shing  tourism 
and other bene ts measures had to be put in place to allow use through go ernment regula ons that 
were based on technical appro al  E ec eness followed the abo e two categories because a er ensuring 
statutory interests  households then had to ensure safety of their own interests and goals  ince much of the 
en ironmental uality was usually ensured by upland habitats like grass and trees  en ironmental uality was 
only secondary in importance to the uick-cash genera ng measures  Upland habitats therefore weighed 
less than e ec eness and cash-linked measures  ouseholds using wetlands did not bother much about 
how other households were successful in accessing other bene ts from wetlands  a scenario obser ed by 

mith 7  herefore  other members  acceptance of another household s wetland use strategy carried 
least weight of all the measures considered

3.2.3 Ranking Alternative plans of Wetland Control per Measure

Considering the u lity le els using di erent measures clearly shows that the go ernment e clusi e control 
alterna e is the best choice for wetlands control in Uganda Figure 3  For instance  Figure 3 where the 
ranking is based on e ec es shows highest u lity 1  under this regime  but as low as zero under the 
open access regime  he go ernment regime ranked highest in e ec eness because the regime could 
collect substan al re enues from the wetlands that would in turn be used to ser e other goals e pected 
from wetlands  For instance  incomes generated from tourism or shing licenses  would be used to pay 
wetland patrol police the En ironment Protec on Force  to restrict wetland misuse or e en contribute 
to maintenance of the wetland management and conser a on infrastructure such as unblocking wetland 
channels  According to the study  there was no other regime that can be able to collect substan al re enues 
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from wetlands as go ernment e clusi e regime  he open access control performed low in e ec eness  
since they had limited resources to meet all the intended goals from wetlands

Figure 3: Graph for the Effective measure

Considering the need for preser a on of a ua c habitats  the go ernment e clusi e control s ll ranked 
be er than any other alterna es  ther than go ernment control through EMA  which is statutorily 
obligated to preser e such a ua cs  EMA  1  go ernment also had the means in terms of nancial 
and human resources to ensure such preser a on  Go ernment rangers would protect and gaze e wetlands 
from encroachment which would ensure sur i al of the a ua cs  all too supported by the resources that 
go ernment sourced from both wetlands and other sources including donors  he other alterna es are 
more certain o er such pro isions  hence the low performance  For being shared with go ernment  the 
community and go ernment control regime ranked ne t in preser ing a ua cs

Figure 4, Graph for the Aquatic Habitats Measure

Ranking for Effectiveness Measure

Alternative
Government exclusive Control
Community and Government Control
Private Control
Open Access Control

Level
70.2
65.4
61.5
55.9

Utility
 1.000
 0.664
 0.392
 0.000

Preference Set = Wetlands

 
Ranking for Aquatic Habitats Measure

Alternative
Government exclusive Control
Community and Government Control
Private Control
Open Access Control

Level
66.1
31.9
29.8
29.7

Utility
 1.000
 0.060
 0.003
 0.000

Preference Set = Wetlands
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According to this study communi es usually prefer sharing responsibili es for control of the wetlands with 
go ernment  a scenario obser ed by Mu bwa 1  and arter and yan  1  hat fact e plains why 
in gure  community and go ernment control ranked ahead of e ery regime for community acceptance  

ue to the general trust of the community for go ernment  go ernment e clusi e control ranked second 
followed by open access control  which of course would allow community access  owe er  due to the fear 
of deple e misuse of wetlands  respondents ranked the open access regime to be lower than go ernment 
e clusi e control regime  As e pected  the pri ate control regime ranked least in community acceptance 
because it would e clude communi es and generally pri ate owners would sel shly use wetlands without 
respec ng interests of other users or communi es  a scenario obser ed by oe  and mith 7

Figure 5, Graph for the Community Acceptance Measure

For instance during the land decree of the 1 7 s  go ernment anne ed all land without compensa on to the 
former owners Mu bwa  1  All subse uent laws a er the 1  cons tu on s ll re uired and mandated 
close go ernment monitoring of e en pri ate land owners where natural resources were found akema  
yango  1  EMA  1  herefore go ernment could anne  natural resources land without e en paying 

any ini al cost  hence the measure was not that important to the go ernment e clusi e control alterna e 
unlike others as depicted in gure 

Figure 6, Graph for Initial Cost of Buying Wetlands Measure

 
Ranking for Community Acceptance Measure

Alternative
Community and Government Control
Government exclusive Control
Open Access Control
Private Control

Level
64.2
61.2
55.8
41.2

Utility
 1.000
 0.870
 0.635
 0.000

Preference Set = Wetlands  

 
Ranking for Initial Cost of Buying Wetland Measure

Alternative
Private Control
Open Access Control
Community and Government Control
Government exclusive Control

Level
5.18611e+006
5.7529e+006
1.22e+007
2e+010

Utility
 1.000
 1.000
 1.000
-0.198

Preference Set = Wetlands  
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Go ernment has statutory powers to re ert any land deemed to be a natural resource reser e e en when 
it is pri ately owned EMA  1  owe er  e en while using free market forces  go ernment has enough 
resources generated from both wetlands and other sources to pay o  or e en rese le communi es inhabi ng 
wetlands  herefore  the regime scores highest in restoring wetlands  ince there are no clear property rights 
under the open access regime  anana et al  4  there is e tremely limited opportunity to reco er such 
land  hence the regime ranked least on that measure as illustrated in gure 7

Figure 7, Graph for Land of Wetlands to Restore Measure

ince the community and to a large e tent e en the pri ate wetlands owners mostly use the wetlands for 
ser ices like grazing  water for home use and animals  fetching rewood  household food farming and other 
pe y household needs that are not directly cash intended akema  yango  1  anana et al  1 and 

aldascini   regimes ensuring in ol ement of communi es and pri ate owners in wetlands control 
scored less in terms of u lity generated from the wetlands along that measure  n the other hand howe er  
a go ernment e clusi e regime  that e en bears a statutory authority to foresee bene ts from the wetlands  

EMA  1  deri ed more u lity from the measure since it was much in need of the re enues especially 
from tourists  so that enough nancial resources are generated to ful ll both their statutory obliga ons o er 
the sustainable use of wetlands and elsewhere thus ranking highest in gure 8

Figure 8, Graph for Net Income Monthly benefits Measure

 
Ranking for Land of Wetlands Possible to Restore Measure

Alternative
Government exclusive Control
Private Control
Community and Government Control
Open Access Control

Level
72.1
45.2
45
38.6

Utility
 1.000
 0.197
 0.191
 0.000

Preference Set = Wetlands  

 
Ranking for Net Income Monthly Benefits Measure

Alternative
Government exclusive Control
Private Control
Open Access Control
Community and Government Control

Level
1.67e+010
320815
271010
263000

Utility
 0.868
 0.000
 0.000
 0.000

Preference Set = Wetlands  
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echnical personnel would take into considera on the abili es and capaci es of a par cular regime to 
sustainably use wetlands  whereas preser ing the en ironmental and economic bene ts from the resource 

oe   owe er  for this sustainable use of wetlands to be ensured  other resources like nances and 
human personnel were necessary to support  maintain and protect the wetlands  he go ernment e clusi e 
control regime was more endowed in both nancial and human resources than any other regime  hence 
ranking highest on the technical acceptance measure  ecause an open access control regime lacks the 
abo e resources or e en those a ailable are ery poorly mobilized  erkes et al   it ranked least on 
this measure as is illustrated in gure 

Figure 9, Graph for Technical Acceptance Measure

o preser e reasonable amounts of the upland habitats  a regime had to be be er at restoring land formerly 
encroached on  to wetlands use  must ha e had enough resources to monitor and protect the habitats  and 
must ha e had limited urge to kill these habitats for day to day li ing  he go ernment e clusi e control 
regime was be er at all the abo e a ributes and hence ranked best at preser ing upland habitats  pen 
access is mostly all about e ploita e and sel sh use of natural resources  especially where there is high 
pressure on such resources  oe   and aldascini   hence the regime ranked least at that measure 
as well as genera ng zero u lity from the same measure

Figure 10, Graph for Upland Habitats Measure 3.2.6 Using Graph Alternatives

Ranking for Technical Acceptance Measure

Alternative
Government exclusive Control
Community and Government Control
Private Control
Open Access Control

Level
72.4
57.8
57.5
48.4

Utility
 1.000
 0.392
 0.379
 0.000

Preference Set = Wetlands  

 
Ranking for Upland Habitants Measure

Alternative
Government exclusive Control
Community and Government Control
Private Control
Open Access Control

Level
68.6
35.7
32.8
31.7

Utility
 1.000
 0.108
 0.030
 0.000

Preference Set = Wetlands  
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Focusing on the performance of indi idual regimes across all measures considered at ago  gure 11  depicts 
clearly that e cept the ini al cost of buying wetlands  the regime scored substan ally on all other measures 
from which reasonable u li es were obtained more than in any other regime  hence being a more balanced 
regime  Figure 1  that the community and go ernment control regime scored ne t best to the e clusi e 
control across all measures  generally deri ing more u lity than pri ate and open access regimes  he 
go ernment support where go ernment pro ided helping resources enhanced the be er performance of 
this regime  Figure 13  shows that the pri ate regime deri ed substan al u lity at least from four of the eight 
measures considered  Pri ate in estors were also interested in con nued gains from their wetlands  howe er 
the limited resources at their disposal limited their poten al to deri e ma imum u lity from the respec e 
measures  ecause under the open access regime  there is usually no cost a ached to accessing the resource 
and usually the most depri ed popula ons as is in Uganda form the largest part of wetland users  aldascini  

 ar er  yan  1  the open access regime only deri ed substan al bars clearly abo e the base 
line  u lity from the ini al buying cost of wetlands and community acceptance measure

Figure 11: A bar chart or “petal diagram” showing the utilities for the Government control 

alternative on the various measures

 

 

Utility

 1.000

 0.000

Goal Member Utilities for Government exclusive Control for Using Wetlands Efficiently and acceptably whereas maintaining their Best possible 
environmental and Economic benefits to using Households Goal

Net Income Monthly Benefits
Aquatic Habitants
Upland Habitants

Initial Cost of Buying Wetland
Technical Acceptance
Community Acceptance

Land of Wetlands Possible to Restore
Effectiveness

Preference Set = Wetlands
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Figure 12: Displays utilities for the Community and Government control alternative on 

the various measures

Figure 13: Shows utilities for the Private control alternative considering various measures
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Goal Member Utilities for Private Control for Using Wetlands Efficiently and acceptably whereas maintaining their 
Best possible environmental and Economic benefits to using Households Goal

Net Income Monthly Benefits
Aquatic Habitants
Upland Habitants

Initial Cost of Buying Wetland
Technical Acceptance
Community Acceptance

Land of Wetlands Possible to Restore
Effectiveness

Preference Set = Wetlands

Utility
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Goal Member Utilities for Community and Government Control for Using Wetlands Efficiently and acceptably whereas maintaining their 
Best possible environmental and Economic benefits to using Households Goal

Net Income Monthly Benefits

Aquatic Habitants
Upland Habitants

Initial Cost of Buying Wetland

Technical Acceptance
Community Acceptance

Land of Wetlands Possible to Restore

Effectiveness

Preference Set = Wetlands
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Figure 14: Shows the utilities for the Open access control alternative considering various 

measures.

3.2.7 Sensitivity Analysis

n the interest of an alterna e methodology to in es gate the consistence in performance of all regimes 
across a single measure  a graphical sensi ity analysis was carried out  his was meant to help highlight 
possibili es of the robustness and precision of the results in the earlier sec ons  Figures 1  to  generally 
depict that at arious le els of the respec e measures  including the op mal le els showed by the er cal 
middle black line  the go ernment e clusi e control a eragely consistently performed be er that other 
wetlands control alterna es  he nancial and human resources at the e posure of go ernment enabled 
the regime s consistent outstanding performance in achie ing wetlands  en ironmental and economic goals  

uch a nding is not surprising  since under the land decree and the 1  cons tu on  there is usually 
an annual go ernment budgetary alloca on towards ensuring proper and sustainable use of the wetland 
resources  Mu bwa  1  and EMA  1

 

Figure 15, showing sensitivity to the weight for Net income benefits
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Effectiveness

Preference Set = Wetlands
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Figure 16, showing sensitivity to the weight for Aquatic habitants

Figure 17, showing sensitivity to the weight for Community acceptance

Figure 18, showing sensitivity to the weight for effectiveness
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Figure 19, showing sensitivity to the weight for initial buying costs

Figure 20, showing sensitivity to the weight for land restored

Figure 21, showing sensitivity to the weight for technical acceptance
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Figure 22, showing sensitivity to the weight for Upland habitants

he go ernment consistently performed be er to achie ing all goals because it had suppor ng resources  
Financial resources from ta es enable go ernments to replenish  re u enate and re- establish wetland 
resources  Gawler   while monetary human resources of EMA assist in maintaining and protec ng 
such wetland establishments from encroachment and destruc on EMA  1  ther regimes largely 
lacked such pro isions and where they e isted perhaps they were neither well supported nor enforced

3.2.8 Comparison of Alternatives

o be er the understanding behind why the go ernment e clusi e control of wetlands was predictably and 
consistently performing be er than other alterna es  we compared di erent alterna es in an e ort to 
assess their dual performance across the arious measures  Figures  3-  grade the in uence of e ery 
measure to the ariance in total u lity considering the go ernment e clusi e control and the respec e 
other three alterna es

Using etlands E ciently and Acceptably whereas maintaining their best possible en iromental and and 
Economic bene ts to using ouseholds Goal U lity for Go ernment e clusi e Control Pri ate Control

Figure 23, grading the influence of every measure to the variance in total utility between 

the government and private control alternatives

Utility

Percent of Weight on Upland Habitants Measure
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Using Wetlands Efficiently and Acceptably whereas maintaining their best possible enviromental and and Economic benefits to using Households  Goal Utility for Government exclusive Control

Private Control
Total Difference

 0.697
 0.325
 0.372

Total Difference
Initial Cost of Buying Wetland
Net Income Monthly Benefits
Land of Wetlands Possible to Restore
Aquatic Habitants
Upland Habitants
Technical Acceptance
Effectiveness
Community Acceptance

Difference

 0.372
-0.268
 0.195
 0.133
 0.101
 0.071
 0.057
 0.048
 0.035

Private Control Government exclusive Control

Preference Set = Wetlands  
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Figure 24, grading the influence of every measure to the variance in total utility between 

the government and open access control alternatives

Figure 25, grading the influence of every measure to the variance in total utility between 

the government and community /gov’t control alternatives

ndeed e en on a dual comparison  the go ernment e clusi e control regime performed be er than any 
alterna e generally  he total di erence in general u lity deri ed by the control regimes from all measures 
considered was posi e in fa or of the e clusi e go ernment control against any other regime  implying that 
generally the go ernment e clusi e regime deri ed be er purpose economically and en ironmentally from 
wetlands be er than any other alterna e  espite the fact that also others community and pri ate owners  
may be interested in managing wetland resources  erkes et al   akema  yango  1  they may 
lack the resources at the e posure of go ernment to enable substan al gains for both en ironmental and 
economic bene ts from the wetlands  anana et al  4

3.3 General Ranking of Alternative Wetland Control plans/regimes

ased on the weights generated from both the ingle-Measure and Mul -Measure U lity Func ons  the 
alterna es as regards to the a ainment of the o erall goal for wetlands control and management in Uganda 
were ranked  he ranking  displayed in Figure  gi es a guide on a decision for the best alterna e plan for 
achie ing the o erall goal

Using Wetlands Efficiently and Acceptably whereas maintaining their best possible enviromental and and Economic benefits to using Households  Goal Utility for Government exclusive Control
Open Access Control
Total Difference

 0.697
 0.250
 0.447

Total Difference
Initial Cost of Buying Wetland
Net Income Monthly Benefits
Land of Wetlands Possible to Restore
Aquatic Habitants
Technical Acceptance
Effectiveness
Upland Habitants
Community Acceptance

Difference

 0.447
-0.268
 0.195
 0.166
 0.102
 0.092
 0.079
 0.073
 0.009

Open Access Control Government exclusive Control

 
Using Wetlands Efficiently and Acceptably whereas maintaining their best possible enviromental and and Economic benefits to using Households  Goal Utility for Government exclusive Control

Community and Government Control
Total Difference

 0.697
 0.398
 0.298

Total Difference
Initial Cost of Buying Wetland
Net Income Monthly Benefits
Land of Wetlands Possible to Restore
Aquatic Habitants
Upland Habitants
Technical Acceptance
Effectiveness
Community Acceptance

Difference

 0.298
-0.268
 0.195
 0.134
 0.095
 0.065
 0.056
 0.026
-0.005

Community and Government Control Government exclusive Control

Preference Set = Wetlands  



179
MAKING AGRI-FOOD SYSTEMS WORK FOR THE RURAL 

POOR IN EASTERN AND SOUTHERN AFRICA

Figure 26: Final ranking of the four wetland control alternatives

From Figure  go ernment e clusi e control nally ranked highest than any other alterna e largely 
because of the rela ely high net income monthly bene ts and presence of wetlands suitable for restora on  
Considering the u lity le els  the other control regimes had much lower le els less than 4  than the 
go ernment e clusi e control 7  his was because of the rela ely high contribu ons in terms of  among 
others  net income monthly bene t from perhaps tourism opera ons  land of wetlands possible to restore 
that in turn is a ailed to in estors or allocated to markets all of whom go ernment generates ta es  a ua c 
bene ts  especially shing that also fetches re enues if well controlled  like how go ernment usually does  
and upland habitats that may also contribute to the tourism poten als of the go ernment reser ed wetlands 
directly and indirectly for instance through preser a on of other life species a rac e to tourists  technical 
and community acceptance that enhance both community and technical policing on the use of wetlands  that 
usually yields a posi e in uence towards wetlands  use  All these were lacking in the other control regimes  

hat contributed most to the u lity in the community and go ernment  pri ate and open access control 
regimes was the ini al cost of buying wetland areas  which was non-e istent in the go ernment e clusi e 
control regime  pen access regime ranked least because it lacked almost all the key measures considered  
wetlands suitable for restora on  net income monthly bene ts  technical acceptance and e ec eness  

owe er  it e pectedly had higher le els of community acceptance than the pri ate control regime  since the 
community belie ed that they would be more fa ored by the regime than a pri ate one

3.4 Econometric Supportive and Explanatory Analysis

hough the Analy cal abili es of  are more uan ta e in u lity terms which makes  an e cellent 
help decision making so ware  we further were interested in understanding the  output while using a 
directly uan ta e so ware like A A and also assess the consistence of the results  hile using A A 
we modeled some measures and other ariables considering a household basis on a binary preference of 
commons to own and control wetlands under the pri ate alterna e  his would help us understand more 
why  had ranked go ernment as the best wetlands control alterna e as opposed to pri ate ownership 
in a liberal free market en ironment as is e is ng in Uganda  able 4  presents the results of a ogit model 
against a preference of local communi es to control wetlands

Ranking for Using Wetlands Efficiently and acceptably whereas maintaining their best 
possible Environmental and Economic benefits to using Households Goal

Alternative
Government exclusive Control
Community and Government Control
Private Control
Open Access Control

Utility
 0.697
 0.398
 0.325
 0.250

Initial Cost of Buying Wetland
Aquatic Habitants
Upland Habitants

Net Income Monthly Benefits
Technical Acceptance
Community Acceptance

Land of Wetlands Possible to Restore

Effectiveness

Preference Set = Wetlands
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Table 4: Logit Model estimates for preference for choice of Wetlands Private control

e en ent ar a e re er r ate et an  ntr  e   1    0
Variable Coe cient td  Err P- Marginal td  Err P-

Value E ect Value
Upland abitat - 1 4 1 - 4 13
Acceptance 1 34 8 14 7
E ec eness 1 4 7
tay length ears - 14 1 11  - 3 7
istance meters 3 3
and acres - 7 4 3 - 1 1

Constant -1 47 1 48 187 y  Pr wish own    8
 re re n

 2   17 03

 e   21 7739

er    52

r   2  0 0092

e  2  0 2811

From able 4  acceptance and land under wetlands owned were sta s cally signi cant  hen an indi idual 
wished to own land  his acceptance to sustainably control and use wetlands under pri ate regime increased 
by 7  owe er  this was no surprise since pri ate owners wished to earn more e clusi ely as households 
from the pri ate regimes rights  including changing purpose and or selling the wetlands altogether  Actually  
Pender et al   established that wetlands had been largely depleted due to establishments of new 
market places  coming as a result of wetlands owners wishing to ma imize economic and en ironmental 
bene ts through leasing parts of their wetlands though actually not selling them for total change of purpose  

owe er like any other alterna e  pri ate control also had some measures where its in uence was posi e 
like e ec eness and distance to wetlands though not signi cant  he more the distance increased from 
household town residen al centers to wetlands indi iduals were more willing to own wetlands  his 
was because land in and near town centers was more prime and needed for se lements and market 
establishments  Pender et al   konya et al   thus pri ate landlords were only willing to spare 
wetlands as their loca onal distance increased away from town residen al centers

More interes ngly is the understanding behind measures whose direc on of in uence was nega e as 
indi iduals wished for pri ate control  ith an increasing number of indi iduals who preferred pri ate 
wetlands ownership  the land under wetlands owned decreased by  his was because establishment 
of industrial centers and markets was more possible on pri ate land due to clear property rights than any 
other regime  consistent with  anana et al  1  Pender et al   Furthermore  the in uence of 
pri ate wetland ownership on upland habitats was also nega e  Generally wetlands could mostly e ist if 
there was reser ed land and naturally mul plying habitats to ful ll both economic and en ironmental goals  

owe er  pri ate control had a nega e in uence on these indicators  Finally  though the model speci ca on 
e plains only about 8  of the aria on in the choice to own wetlands pri ately  the constant for all other 
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unconsidered measures in this model is nega e  his implies that the more people would prefer to own 
wetlands pri ately  the posi e choice would generally ha e a nega e in uence on unobser ed wetland 
measures

4. Discussions

his study used a benchmark of the best ranked alterna e the go ernment e clusi e control  in rela on 
to other alterna es  From the results  measures were alued important by households closely in rela on 
to the respec e measure to a ract be er alue cash opportuni es  his is because households that mostly 
li e near wetlands are poor households and cash a ailability is ery important in ensuring household security  
Pender et al   ar er  yan  1  ecause the go ernment had the highest ini al buying costs  

the measure contributed the least u lity for the alterna e  he highest ini al costs also stemmed from 
the fact that the go ernment usually needs to buy o  large areas of wetlands corresponding to large ini al 
costs  intended to make her in estments bear economies of scale  his adds to the fact that usually due 
to corrup on tendencies within go ernment procurement and other o cers  go ernment usually ac uires 
property at in ated rates  owe er  some mes go ernment also has a statutory right of taking care of any 
wetland if users did not respect en ironmental laws  EMA  1

he go ernment e clusi e control alterna e sa ed more a ua c and upland habitats in terms of water 
and land organisms li ing in the wetlands icinity  because the alterna e was able to establish and enforce 
wetland reser es that could support the regenera on of the wetlands natural ecosystem which fa ored the 
proper mul plica on of both inhabi ng water and land animals  he alterna e also restored more land 
formerly under wetlands from encroachers due to the fact that go ernment had direct access to security 
organs like the police that would ensure restora on of such land consistent with anana et al  4  konya 
et al  

Addi onally  the alterna e was more e ec e  meaning that households trusted it more in ful lling the 
economic and en ironmental opportuni es of the wetlands and sol ing wetlands problems  his was 
because go ernment was more endowed with facili es like ehicles  human resource  access  publicity and 

nancial resources to put in place and monitor interest goals o er the wetlands  as pro ided for under the 
1  cons tu on  EMA  1  he go ernment was also more accepted by the technical and community 
personnel because most of these thought that the alterna e was generally fair to all wetlands users  
Pri ate landlords repeatedly displaced other local communi es and the open access regime had no proper 
regula on to ensure sustainable wetlands use  herefore  the go ernment alterna e was more acceptable 
for its fairness and a sense of responsibility that it had to ser e e ually all the interests of wetlands users  

hat also implied that technical and common persons added together were more willing to work with the 
alterna e which would enhance easy sustainability and accessibility of the alterna e bylaws  hence making 
the alterna e more e ec e

Finally and most importantly  the go ernment alterna e had the highest net monthly incomes from the 
wetlands  his was because the go ernment could reser e wide areas of wetlands  which could ser e as 
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reser oirs of se eral plant and animal resources and these ha e con nuously a racted foreign earnings 
from both local and interna onal tourists  Furthermore  the go ernment earns legally and con nuously from 
se eral other economic ac i es on her controlled wetlands for instance shing licenses  market endors 
residing on these wetlands and many more  EMA  1  Pender et al   Further s ll in the recent wake 
of in estors  go ernment is also in ol ed in selling and or leasing huge parts of wetlands to these in estors for 
loca ng their industries  hese in estors in turn pay ground rate fees for the land and also con nue remi ng 
ta es to the go ernment  From all these re enues the go ernment would be able to re-in est in se eral of 
the wetlands inter en ons such as land restora on  demarca ng protected reser es for endangered habitats 
for water and land animals and many more  a ing the highest monetary resources earnings also made 
the go ernment able to pro ide ser ices to the people as this was a go ernment obliga on unlike for other 
alterna es  his e plained why the alterna e was more acceptable to the people

Finally the alterna e had a cumula e posi e total di erence in u lity compared to all others  because it 
was scored more posi ely in se eral measures by the households that were using the wetlands as opposed 
to other alterna es  herefore the alterna e ranked rightly best and was more preferred by households to 
achie e the o erall goal of ha ing en ironmentally and economically bene ng wetlands in Uganda that are 
managed e ciently and acceptably

5. Conclusions

ouseholds prefer that there is a func onal wetland control regime to manage and control these resources  
For its ability to generate enough resources from wetlands  sa e more water and land  wetland ecosystems  
wide acceptability amongst the people for perhaps its fairness  and e ec eness in seizing opportuni es 
and sol ing problems around wetlands  he go ernment e clusi e control regime is the best alterna e in 
Uganda to manage wetlands for sustainable en ironmental and economically bene ng wetlands to using 
households and the country at large
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Months Date Principal IRR: 2% 
(SACC0) 

Total Principal IRF: 13% 
(Other lending 
institutions) 

Total 

1 28-03-2010 500,000 60,000 560,000 500,000 390,000 890,000 
2 28-04-2010 500,000 50,000 550,000 500,000 325,000 825,000 
3 28-05-2010 500,000 40,000 540,000 500,000 250,000 750,000 
4 28-05-2010 500,000 30,00 530,000 500,000 195,000 695,000 
5 28-05-2010 500,000 20,000 520,000 500,000 130,000 630,000 
6 28-06-2010 500,000 10,000 510,000 500,000 65,000 65,000 
 TOTAL 3,000,000 210,000  3,000,000 1,355,000  
IRR= Interest Rate (Reducing rate) IRF= Interest Rate (Fixed Rate). Source: UMSC report 2010 
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