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Executive Summary 

Introduction 

Dr Tom TraIl, Umversity ofIdaho Postharvest Institute Program Consultant, was requested to 
develop a sus tamed plan to dehver the developed technologIes to the end-users m Uganda The 
requested plan IS buIlt on the cntical mass that has been generated by government programs and 
enhanced by donor funds on postharvest loss preventIOn and mcome generatIOn actIvItIes, WhIch 
IS developed m conformIty wIth the decentralIzed extensIOn servIce m Uganda 

The specIfIC ObjectIves of the consultancy were 

1 IdentIfy productIOn, consumptIOn, and marketmg statIstIcs on cereal grams and 011 seeds m 
Uganda 

2 Identify major causes of postharvest losses m cereal grams and 011 seeds m Uganda and how 
they are bemg addressed by stakeholders 

3 Assess technology transfer capabilItles of major players m the cereal grams and 011 seed 
mdustnes such as those m the pnvate sector, research mstltutes and Non-Governmental 
OrgamzatIOns (NGOs) 

4 Inventory relevant techmcal skills and farm eqUIpment manufacturers m Uganda 

5 IdentIfy avaIlable credIt programs m support of Improved productIOn and postproductIOn 
technologIes m Uganda 

6 Wnte a decentralIzed, attamable, and sus tamable plan to produce and delIver the reqUIred 
postharvest technologIes to the end-users 

Dr TraIl revIewed relevant project documents He VIsIted four of the target dIstncts and met 
wIth the major stakeholders mcludmg dIstnct offIcers of the recently decentralIzed extensIOn 
servIce In addItiOn, Dr TraIl met wIth KARl researchers, NGO, and pnvate sector 
representatIves 

Major Postharvest Constramts and Losses m Cereal Grams and 011 Seeds m Uganda 

Postharvest losses range as hIgh as 30% for maIze, and losses for beans, soybeans, and sunflowers 
vary from 10-20% These represent major losses, not only for the farmers, but Uganda as well 
In addItIOn, some of the postharvest losses can be counted m the poor quahty products that are 
sold to traders and mIllers The MTEA Project m the Iganga DIstnct m maIze productIOn 
teaches farmers to reduce postharvest losses through Improved drymg techmques utilIzmg the 
dryers developed by the PHHS KARl umt The Improved qualIty maize results m an added 
15s /kIlo pnce to the farmer Several farmers mtefV1ewed m the 19anga DIstnct reported makmg 
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100,000s (Uganda shIllmgs=1300s to US$l 00) profIt by adoptmg the new mUltl-purpose dryer 
postharvest technology 

A number of Improved postharvest technologIes and techmques for low value added crops has 
been mtroduced by the PHH KARl Umt The most ImpressIve technology at thIS tlme IS the 
dryer Over 100 dryers have been bUilt Strong techmcal assIstance support IS provIded by 
extenSIOn at the dIstnct level wIth the Postharvest Subject Matter SpeCIalIsts (PHSMSs) FIeld 
workers from Uganda Cooperatlve Alhance (UCA) , ATU, Uganda NatIOnal Farmers AsSOCiatIon 
(UNFA), Uganda 011 Seed Processors AssocIatIOn (UOSPA), and several NGOs work closely 
WIth the Dlstnct Speclahsts and the researchers at KARl 

Relevant Techmcal SkIlls of Farm EqUipment Manufacturers m Uganda 

The KARl/PHH Umt has obtamed promlsmg maIze and bean postharvest technologIes from 
lARCs, foreIgn umversltles, and pnvate compames These technologIes have been tested and 
modIfIed under approved technology protocols The development of the multI-purpose 
convectIOn dryer IS a promlSlng mnovatIOn Over 100 dryers have been bUIlt More than 2,000 
maIze hand shellers have been purchased by farmers Dryers, cleaners, and agroprocessmg 
eqUIpment have also been mtroduced mto the pnvate sector 

The KARl/PHH has successfully worked WIth pnvate sector mIllers m mstallatIOn of dryers and 
cleaners These technologIes have been adopted Four farm eqUIpment manufactunng compames 
have bUIlt prototype postharvest technologIes The PHHS umt has also tramed local artlsans to 
bUild multI-purpose dryers 

Technology Transfer CapabilItIes of the Major Stakeholders 

BuIldmg up the postharvest capacIty of Uganda's human resources of agncultural profeSSIOnals, 
fIeld workers, and farmers IS cntIcallf the target to reduce postharvest losses, Improve food 
quahty, and Improve farm famIly mcome IS to be achIeved Early m the ProJect, It was recogmzed 
that essential to success of orgamzatIOns reqUIred commItment and support 

The Government ofU ganda (GOU) currently budgets about 025% of ItS budget for agncultural 
research At the start of the Project, ten key speclahsts at the KARl/PHHS were engaged m 
some phase of postharvest (PH) work Of these, five were conSIdered key project personnel 
Many of the speclahsts ongmally workmg WIth the Project have been aSSIgned to other dutIes or 
promoted smce the start of the Project To compound the human resources shortage, the GOU 
has mandated PH researchers to transfer the generated postharvest technology to fIeld workers 
and farmers A major constramt has been madequate GOD counterpart fundmg The m-cash 
fund earmarked for the PHHS came to a halt early m the Project The PHHS has been operatmg 
completely usmg Its own funds and resources to keep statIOn and fIeld actiVItIes operatmg 

An Important aspect toward project objectives IS bUIldmg the capaCIty of the Dlstnct PHSMSs, 
the pnvate sector and the NGOs The UGO has greatly reduced support for Uganda Agncultural 
ExtenSIOn ServIce (UAES) Agncultural personnel are now aSSIgned dIrectly to the dlstnct 
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governmental umt The five target dlstnct PHSMSs have been key contacts at the dlstnct level 
for the PH program To date, five SMSs have received trammg from KARI/PHH specialIsts, and 
they m turn are trammg subcounty agncultural agents, NGO field workers, and farmers m 
postharvest technologies This has been an mlportant fIrSt step m bUlldmg capacity at the dlstnct 
level 

Development of the pnvate sector capacIty IS the best opportumty for long term sustamablhty 
of new postharvest technologIes PresIdent Musevem congratulated the U gandaNatIOnal Farmers 
AsSOCIatIOn and the Uganda Cooperative AllIance for their roles m provIdmg farmers With 
agncultural advIsory servIces, and noted that by offenng servIces on a demand-dnven and cost 
recovery basIs, that these orgamzatIOns are empowenng farmers to ensure agncultural 
sus tamabllI ty 

The UNFA and the UCA represent about 25% of the farmers m the country The KARl PH 
project has tramed a number of fIeld officers of both orgamzatIOns The UNF A leadership has 
proposed asslgnmg fIve of theIr dlstnct field offIcers to work a substantial part of the tIme 
transfernng postharvest technologIes ThIS offer needs to be explored It tentatIvely demonstrates 
the commItment of a leadmg farmers' orgamzatIOn m the pnvate sector 

The NGOs espeCIally ATU, EnVIronmental ProtectIOn and EconomIC Development (EPED), and 
Food Secunty and Marketmg Project (FOSEM) are actIvely promotmg postharvest technologIes 
The KARI/PHH researchers have provIded trammg for these NGO field workers NGO 
orgamzatIOns contmue to conduct effective PH programs, however, a major constramt IS 
uncertamty of NGO fundmg WhICh depends upon external donors and pnvate CItIzens 

AvaIlable Credit Programs III Support of Improved Production and Postharvest Technologies 

Farmers m the rural sector encounter severe dIffIcultieS m trymg to obtam credIt for 
agroprocessmg and postharvest technologtes Womens' access to credIt IS dIffIcult because of 
educatIOnal hmitatIOns, SOCial, and low economIC status 

Hlstoncally, accordmg to studieS conducted by the Bank of Uganda, almost all credIt schemes 
have performed poorly Major problems have been poor repay!pent records, development of 
attItudes that money loaned IS m fact a grant, dIverSIOn of loan use, and loan delmquencies 

CredIt for farmers IS aVailable through some of the UNF A groups The Damsh InternatIOnal 
Development Agency (DANIDA) IS provIdmg some fmancmg m a pilot loan project UtIlIzmg 
group pressure, UNF A leadershIp reports almost 100% repayment of loans DANIDA plans on 
expandmg support for the program m 1999 

DCA represents more farmers than any other orgamzatIOn m the rural sector Members can 
obtam loans m about 600 of the pnmary SOCIetIes Loans are made for agroprocessmg and 
postharvest technologIes 

Forty VIllage Banks, Postal Credit U mon, and Uganda S avmgs and CredIt U mon are other credIt 
orgamzatIOns There are a number of foreIgn based NGOs whIch have program subcomponents 
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to support micro-enterprIse development The PrIvate EnterprIse Support, Trammg, and 
OrgamzatIonal Development Project (PRESTO), which IS USAID supported, strengthens the 
mstItutIOns that provIde savmgs and credit servIces for micro enterprIses PRESTO assIsts 
programs such as World VlSlon, Oxfam, Plan InternatIonal, and many others A complete 
mventory of all credit sources, avaIlable wlthm each dlstnct, would be a valuable resource for 
DIstnct PHSMSs and other field workers wIth postharvest technology responsIbIlItIes 

Development of a Decentrahzed, Capacity BUlldmg and Sustamable Postharvest Technology 
Transfer Plan 

The current PHHS Project has made good progress m development of postharvest technologies 
at KARl Fundmg for the project termmates at the end of December 1998, however, a proposal 
for a no-cost extenSIon to the end of December 1999 IS currently bemg developed by MISSISSIppI 
State Umversity The extenSIon would enable long term techmcal assIstance (TA) to contmue 
WIth general project support However, hmlted technology transfer activItIes, due to manpower 
lImItatIOns and lack of GOU fmancIaI support, WIll contmue to constramt the Project from fully 
realIzmg Its objectives 

ThIS consultant developed a plan with SIX components These mcluded project desIgn and strategy 
bUlldmg, leadershIp and ImplementatIOn, fmanclal sustamablhty, momtormg and evaluatIOn, 
benefICIary partICIpatIOn, and structured fleXibilIty ImplementatIOn steps are mvolved m all SIX 
components A speCIfIC lIst of steps, stakeholders, and responsIbIlIties are outlmed A budget to 
support the plan IS noted m SectIOn VII, along with a lIst of proposed short term consultants 

SpeCIfIC fmanclal commitments to ensure project sustamabIlIty were outlmed SpeCIfIC sources 
of fundmg that mIght be conSidered were also noted Agam, the plan IS speCIfIcally developed 
to enable the KARI/PH Umt and major stakeholders to effectIvely buIld mcreased program 
capaCIty and sustamablhty CondItIOns that faCIlItate sus tamable development and support 
partICIpatIon of benefiCIarIeS IS an Important part of the Plan The process needs to start m the 
deSIgn phase where the stakeholders can IdentIfy and artIculate theIr ObjectIves to Improved 
sus tamable development 

The PHHS Project has demonstrated a POSItIve Impact m the Improvement of economic 
condItIOns and quahty of lIfe for farmers ThIS IS well Illustrated WIth several case studIes m 
AppendIX D 
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Dr Tom TraIl, Postharvest Institute, and Margaret Angom, ExtensIOn SpecIalIst 
(Lira DIStriCt), examme a charcoal burner for mUlti-purpose dryers 

Multi-purpose dryer for maize and other crops 
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Improved maIze storage sIlo/Crib KARIlKwanda 

Dr Ulysses AcasIO and colleagues demonstrate a portable cleaner 
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Ox-drawn plow developed at a research mstItute m Uganda 

Solar dryer used for dryIng pmeapple and other crops 
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SectIon I IntroductIon 

OvervIew 

Agnculture accounts for over 90% of Uganda's export earnmgs and well over 50% of Gross 
DomestIC Product (GDP) About 90% of Uganda's populatIon earn theIr hvehhood from 
farmmg UntIl drastIC changes, begmmng m the 1972-1973 perIod, cotton and coffee constItuted 
most of the agrIcultural exports AgrIculture remams the pnmary baSIS for much of the mdustry 
m the country 

The mdustrIal sector m the past has been relatIvely small In 1963, the mdustrIal sector 
contrIbuted 78% to the GDP, rIsmg to 82% by 1971 The economIc war waged by the Idl Amm 
Government agamst the prIvate busmess sector resulted m a declme m Industry's share of GDP 
by the year 1977 to 6%, and a further declme by the end of the second Obote admimstration to 
4% SInce 1988 the economy has experIenced a very healthy 65%-90% growth and the 
Industnal sector contrIbution has grown to about 8% of GDP The reductIOn of the roles of 
parastatals and the lIberalIzatIon of the economy to the prIvate sector have contrIbuted 
sIgmficantly to the development of a growmg economy 

As a matter of fact, Uganda has achIeved the hIghest level of manufactunng growth of all the 
least developed countrIes In the world accordIng to a report released In October 1998 by Umted 
NatIons Conference on Trade and Development The UNCTAD reports that despIte the many 
problems that stIll eXIst In Uganda, It IS one of the few poor developmg countrIes WhICh has 
proven successful In Its attempts to dIverSIfy from an almost total relIance on prImary 
commodIties 

UNCTAD's fIgures show that average manufactUrIng growth In Uganda has nsen from 151 % 
In 1994 to 17 3% In 1995 and a staggenng 19 7% In 1996 The manufactUrIng growth fIgures are 
also one of the reasons that Uganda has one of the hIghest levels of Investment growth among 
the least developed countnes at 9 6%, 385% and 147% from 1994 to 1996 DIverSIfIcatIon 
remaInS vItal If Uganda IS to contmue ItS economIC reVIval 

Coffee has been Uganda's most Important export crop over the past four decades Coffee 
overtook cotton In value of exports In the mId-1950's By 1965, coffee contnbuted 65% of export 
value compared to 35% for cotton In 1993 over 22 mIllIon bags of coffee were exported, valued 
at about US$145,000,000 In 1997 coffee accounted for about 56% of total domestIC exports WIth 
a value of almost US$400,000,000 

The value of cotton peaked In 1973, WIth 450,000 bales of hnt exported Cotton seed at that tIme 
contnbuted about 80% of the vegetable 011 reqUIrements of the country DUrIng thIS time 
Uganda was self suffICIent m vegetable 011 for domestIC purposes The AmIn and Obote regImes 
destroyed the cotton Infrastructure, and In 1993 fewer than 50,000 bales of hnt were exported 
The World Bank and the GOU SIgned an agreement In 1993 to rehabIhtate the cotton 
Infrastructure The Bank, through UNlInternationalFund for Agncultural Development (IF AD), 
has Invested more than US$30,000,000 In the rehabIlItatIon process StIll, In 1997, the country 
only exported about 100,000 bales of hnt ThIS represented only about 2 15% of exports Cotton 
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wIll contInue to develop as an IncreasIngly Important crop, however, It IS dIffICult to see It 
regaInIng Its Importance of the early 1970's Some cotton seed WIll be utIhzed for vegetable 011, 
and cotton seed meal WIll be utIhzed for the expandIng lIvestock Industry Cotton wIll remaIn an 
Important actor In the vegetable 011 market 

In 1994, Uganda Imported 90% of It reqUirements for domestIc vegetable 011 The Uganda 011 
Seed ProcessIng Program reported that SInce the early 1990's, USAID, through fInanCial support 
of the PL 480 funds, has assIsted the GOU In promotIng productIon and processIng of sunflower 
and soybeans Today, UOSPP estimates that 70% of domestIC vegetable 011 needs are Imported 
Of the 30% raised domestically, cotton seed contnbutes about SO%, sunflower 40%, and 
soybeans 10% of the domestIC production StudIes mdicate that sunflower and soybean 
postharvest losses range between 10-1S% 

Uganda has yet to capture the wealth that hes In Its agnculture sector Recent studIes have 
demonstrated that, WIth fertIle soIls, plentIful water resources, a vanety of chmatIc condItions, 
several growIng seasons a year, and InexpenSIve labor, Uganda has the ablhty to grow a number 
of hIgh value crops at costs that compare favorably In the overseas markets The regIonal market 
for e'q)orts of low-value, bulk commodIties such as maIze and beans has barely been tapped For 
example, most ofthe surroundIng countnes Import maize and beans In 1996-97, a total of87,000 
MT of maize, valued at about US$18,000,000 and 40,000 MT of beans valued at about 
US$lS,OOO,OOO, were exported to surroundIng countnes ThIS made up about S% of total exports 
Kenya Imports over SOO,OOO MT of maize/year, but conSIders Uganda maize as second class, 
lackIng quahty and umformlty needed to meet fIrSt class Import standards 

In 1995, the USAID funded IDEA Project (Investment In DevelopIng Export Agnculture) 
started a cooperative maIze and bean research program WIth the NatIonal Agncultural Research 
Orgamzatlon (NARO) IDEA funded research has concentrated on target screemng, on-farm 
testIng, multIplyIng and dISSemInatIng Improved maize and bean seed vanetIes, IdentIfyIng pest 
and dIsease control measures, and techmques for redUCIng postharvest losses Technology 
transfer to end-users IS now a mandated charge for NARO 

The Postharvest HandlIng Storage/ANEP Project 

The PHHS Project subcomponent of Agncultural Non-TradItional Export PromotIon Program 
alms at helpIng Ugandan farmers Increase theIr Incomes through reduced postharvest losses ThIS 
IS achIeved by aSSIstIng producers to Increase the total amount of theIr produce avaIlable for 
market ThIS IS done through reduction of postharvest losses attnbuted to Improper handlIng and 
storage of the commodItIes The goal and objectIves of the program are to be achIeved through 
four major actIVIties (a) techmcal asSIstance, (b) generatIOn and transfer of appropnate 
postharvest technologIes, (c) traInIng of target groups, and (d) capaCIty bUildIng 

These actIVIties are bemg carned out by two sub-components ofPHHS (a) postharvest handlmg 
and storage ofgrams (maize aoo beans), and (b) postharvest handlmg of hIgh value crop~ (frUlts, 
spIces, vegetables, etc) 
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The PHHS has developed many appropnate postharvest technologIes applIcable to cereal grams 
and Ollseeds whIch are now bemg dissemmated m fIve dIstncts for target groups The postharvest 
technologIes mclude (a) threshers and shellers, (b) mechamcal gram cleaners and sorters, (c) 
small and medlUm scale blO-mass dryers, (d) commercial gram dryer, (e) hand tractor wIth traIler 
for rural transportation and tractlOn, (f) hybnd solar drymg technologies, (g) small scale bulk 
storage structures, and (h) envIronmentally safe pest management techmques 

The project IS located at the Kwanda Agncultural Research Institute outsIde of Kampala It IS 
part of the Agncultural Engmeenng and Appropnate Technology Research Institute (AEATRI), 
establIshed through the NatIonal Agncultural Research OrgamzatlOn (NARO) The aim of the 
mstItute IS to Improve the quahty of rural lIfe through development, adaptatlOn, and outreach 
dissemmatlOn, as well as trammg ThIS trammg IS m appropnate technologIes m the fIelds of 
Farm Power Sources and Implements, Agncultural Processmg and Storage, Household Energy 
EnVIronment and Water Supply, and SoIl ConversatlOn, IrngatlOn and Dramage 

The mstItute IS among the eIght research statlOns establIshed under NARO of Uganda The 
NARO statute authonzed ItS creation together WIth the InstItute for Food SCIence and 
Technology Research The two mstItutes address engmeenng and food SCIence technology 
constramts m productlOn, processmg and utIlIzatlOn of crop, lIvestock, flshenes as well as some 
forest products 

BeSIdes ItS mvolvement m research, AEATRI IS mvolved m (a) consultancy, trammg, and 
adVISOry servIces to extenslOn agents, farmers, small scale mdustnalIsts on vanous agncultural 
engmeenng technologieS as well as many others appropnate technologIes developed wlthm and 
outsIde ItS mandate, (b) publIcatlOns, and (c) farmer partICIpatory, research, technology 
development and transfer through on-farm research, fIeld days, and dIrect contact WIth extenslOn 
staff Smce 1995, the GOU has been downsIzmg the extenslOn servIce, and It has greatly 
decentrahzed ItS actIvIties to the dlstnct level In 1997, the GOU mandated KARI/NARO to 
generate and transfer technologIes WIth theIr mandates to agencies/orgamzatIOns dlrectlyworkmg 
WIth farmers 

The LIfe of the Project IS three years m duratIOn (End of PrOJect-December 1998) WIth 
approXimate fundmg of three millIon dollars ImplementatlOn of the Project reqUIred external 
techmcal aSSIstance m the form of one long term techmcal adVIsor (Dr Ulysses AcaslO) to be 
statIOned at KARl, and WIth other governmental, pnvate sector, and NGOs dealmg WIth 
postharvest products The PHHS Project IS contemplated to enhance the capabIlItieS of KARl 
and other governmental and NGO orgamzatlOns to contmue PH actiVIties m Uganda beyond the 
LIfe of the Project Currently, dISCUSSIons between MISSISSIPPI State Umverslty, USAID, and 
KARl are bemg conducted to develop a one year, no-cost project extenSIOn 

ConSUltancy Mandate 

Dr Tom Trail, U mverslty of Idaho, Postharvest InstItute Program Consultant, was requested to 
develop a sustamed plan to delIver the developed technologIes to the end-users The requested 
plan IS bUIlt on the cntlcal mass that has been generated by government programs and enhanced 
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by donor fundmg for postharvest loss prevention and mcome generatIOn actIvIties, and It IS 
developed m conformIty with the decentralIzed extension service m Uganda 

The specIfIc ObjectIves of the consultancy were 

1 IdentIfy productIon, consumptIOn, and marketmg statIstIcs for cereal grams and 011 seeds 
m Uganda 

2 IdentIfy major causes of postharvest losses m cereal grams and 011 seeds m Uganda and 
how they are bemg addressed by stakeholders 

3 Assess technology transfer capabIlItIes of major players m the cereal grams and 011 seed 
mdustnes such as those m the pnvate sector, research mstitutions and NGOs 

4 Inventory relevant techmcal skills and farm eqUIpment manufacturers m Uganda 

5 IdentIfy avaIlable credIt programs m support of Improved productIon and post productIon 
technologIes m Uganda 

6 Wnte a decentrahzed, attamable, and sustamable plan to produce and delIver reqUIred 
postharvest technologIes to the end-users ThIS mcludes a detaIled budget of 
ImplementatIOn for possible fundmg by GOD and mternatIOnal donors 

Research Methodology 

Dr TraIl reVIewed relevant project documents, VISIted four of the target dIstncts, and talked WIth 
major stakeholders mcludmg dIstnct offIcers of the recently decentrahzed extensIon service In 
addItIon, Dr TraIl met WIth KARl researchers, NGO/PVO, and pnvate sector representatIves 
IndlVlduals mtervIewed are lIsted m AppendIX C 
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SectIOn II 

OvervIew 

ProductIOn, ConsumptIon, and Marketmg for Cereal Grams and 011 
Seeds m Uganda 

It IS a challenge to fmd rehable and vahd data concernmg productIOn, consumptIOn, and 
marketmg for cereal grams and 011 seeds m Uganda Mark Wood, of the USAID funded 
Agnbusmess Development Centre (IDEA ProJect), stated that statistIcs relatmg to productIOn 
and consumptIOn of cereal grams and 011 seeds m Uganda are very unrehable He noted that m 
many cases, the natIOnal estImates reported by the Mmistry of Industry and Fmance m the 
NatIonal Budget Plan are baSIcally "guesstimates" No crop estimates made WIth tested statistical 
treatment and farmer samphng techmques are utIhzed by the GOU Mr Wood estimated that 
statIstIcal error m reportmg data could vary by up to 100% one way or the other 

As an example, Table 1 hsts the histoncal production of marze, beans, soybeans, and sunflower 
from 1994 to 1996 

Table 1 AnalYSIS of Histoncal ProductIon 

Reported Volume (MT) 
Estimated Actual 

CommodIty 1994 1995 1996 Average DIscount 3 yr 

MaIze 8500 9120 9390 9003 60% 3600 

Beans 3780 3870 4340 3997 50% 1998 

Soybeans 780 780 800 777 85% 117 

Sunflower 118 118 550 327 30% 229 

*Source Mimstry of Trade and Fmance, National Budget Plan '97-98, GOU, from vanous 
offICIal government documents and mterviews FIgures reported m metnc tons and mcludes 
exports 

The GOU attempted to arnve at accurate data through an estimated actual fIgure, WhICh 
dIscounted reported volume for the vanous crops by as much as 85% There are also problems 
caused by cross-border trade, espeCIally between Uganda, Kenya, and Rwanda Reported trade 
volume agam must be v1ewed w1th cautIOn Ma1ze tends to be exported to Kenya and more beans 
to Rwanda Kenya 1mports over 500,000 MT ofmarze/year, however, 1t cons1ders Uganda ma1ze 
as second grade because of mIXed and poor qualIty wh1ch does not meet fust class mternatIOnal 
standards 
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The MInIstry of Trade and Fmance also estImated domestic exports for cereal gram and OIlseed 
crops for 1996 and 1997 These export figures are lIsted m Table 2 

Table 2 Domestic Exports Quantity and Value 96-97 

Quantity Value (US$) 

Commodity 1996 1997 1996 1997 

Maize 87,600 42,234 17,800,000 19,407,000 

Beans 39,900 27,094 15,950,000 10,502,000 

Soybeans 9,216 396 2,913,000 240,000 

Sunflower * 

Figures are reported m metnc tons (MT) and mclude exports 
*No figures were lIsted for sunflower exports ProductIOn IS assumed to be utIlIzed for domestIc 
consumptIOn 

Weather conditions ObVIOusly have a dramatic Impact on productIOn The great vanatIOn III pnce 
also either serves as an mcentIve or as a dismcentive to the producer For example, III 1994 the 
pnce per ton of maize was about US$40 MT In 1997, the pnce was as high as US$400 MT 
Confhcts and refugee problems m the general area, have contnbuted much to the demand for 
maize and beans The World Food Program (WFP) has been a major purchaser of both maize 
and beans for relIef programs Agam, thiS overvIew prOVIdes the reader With recent natIOnal 
productIOn and export fIgures of the crops under dISCUSSIOn, however, cautIOn must be utilIzed 
m the accuracy and valIdIty of the figures 

Maize 

Mark Wood, of Agncultural Development Center (ADC), notes that whIle the figure of 900,000 
MT/year IS often mentIOned as the yearly maize productIOn statIstic that 500,000 MT may be 
more reasonably accurate The GOU has targeted the fIgure ofUS$20 millIon for maize exports 
Cross-border trade studIeS mdlcate that the fIgure may be double Kenya has tradItIonally been 
an export market for Uganda maIze, however, Kenya consIders Uganda maize to generally be 
of poor and mIXed qualIty Dunng the past 10 years, Kenya has had to Import from between 
500,000 - 900,000 MT/year to meet domestIC demand, however, most of the Imports came 
through Mombasa from supphers outsIde the ImmedIate geographIC area Usmg maize as an 
example, Uganda has a comparatIve advantage m East Afncan, Inter Government Authonty for 
Drought and Development (IGADD) and the Common Market for Eastern and Southern Afnca 
(COMESA) regIOnal markets for Non-TradItIonal Agncultural Exports (NTAE) ThIS IS because 
of Its favorable chmate and SOlIs, as compared to ItS neIghbors Further, the mstabIhty III some 
regIOns, mcludmg Rwanda, BurundI, and the Sudan, IS a clear mdlcator for the demand for food 
aid 
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Uganda's total exports of maIze from 1990-95 averaged 109,177 MT of WhICh 53 0 was formal 
and 47 0 Informal (note Table 3) Major Importers of Uganda In maIze are Kenya, Rwanda, and 
Zaire, as noted In Table 4 

Years 

1990 

1991 

1992 

1993 

1994 

1995 

Average 

Table 3 Uganda's Total Exports of Maize (MT) 
(Formal, Informal) 1990-1995 

Total Maize 
Exports (MT) Formal % Informal 

53,820 26,142 486 27,678 

67,374 35,733 530 31,641 

56,529 29,570 523 26,959 

210,294 108,791 51 7 101,503 

168,686 87,285 51 7 81,401 

98,360 59,444 604 38,916 

109,177 57,828 530 51,350 

*Source URA, Customs Records, IntervieWS 

Table 4 Exports of MaIze by DestInatIOn 1990-1995 

Total MaIze 
Years Exports (MT) Kenya Tanzama Rwanda 

1990 53,820 15,423 4,922 8,785 

1991 67,374 14,660 11,802 20,626 

1992 56,529 13,131 5,030 8,970 

1993 210,294 50,663 11,134 33,815 

1994 168,686 40,587 14,250 50,949 

1995 98,360 11,153 12,177 31,584 

Average 109,177 24,269 9,886 27,788 

*Source Background to the Budget 1995/1996, WFP 

14 

% 

514 

470 

477 

483 

483 

396 

470 

ZaIre Others 

26,164 581 

19,705 561 

28,836 562 

112,645 2,087 

61,242 1,658 

42,315 1,131 

48,151 1,083 
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Peter Wathum, Momtonng and EvaluatIOn Speciahst for ADC, reported on a three year study 
of estImatmg matze productIon for the Iganga, MasmdI, Kasese, and Kapchorwa DIstncts FIfty 
farmers m each subcounty were mterviewed regardmg matze production data Researchers cross 
checked data followmg the crop dIsposal flow used by mIllers The estimated productIOn fIgures 
over the three seasons on the average were Iganga-60,000 MT, Kapchorwa--50,000 MT, 
Masmdl--8,000 MT, and Kasese--12,000 MT These are probably the most accurate fIgures 
avaIlable m the country, but It would be ImpossIble to try and extrapolate data for the entIre 
country based on thIS actlVlty ADC dId pmpomt some maIze consumption fIgures that were of 
mterest Apprmomately 40% of matze produced IS consumed on the farmstead and 60% sold m 
markets 

ADC IS helpmg farmers Improve quahty of theIr maIze through the MultI-Purpose Trammg and 
Employment AsSocIatIon of Iganga ADC trams the MTEA dIrector, who m turn, trams farmers 
m postharvest technolOgies, mcludmg drymg, to Improve the quahty of maize MTEA enters mto 
an agreement wIth a buyer or buyers m Kampala who are wIllmg to pay a premIUm pnce for 
product dehvered to theIr stores that meet agreed on specIficatIOns The end-buyers pay thIS 
premIUm pnce because they do not have to clean or dry the maize further Part of thIs savmgs 
IS passed along to the MTEA m the form of a hIgher pnce MTEA returns some of thIS pnce 
premIUm to the farmer by estabhshmg a hIgher purchase pnces ThIS often means an extra 
15s /kIlo to a farmer (Note Case Study m AppendIX D ) 

There are currently 25 MTEAs m the Iganga Dlstnct servmg approXImately 8,000 farmers The 
European EconomIC U mon (EEU) has recently approved a US$2 5 mllhon grant proposal to 
estabhsh an addItIOnal 175 MTEAs mother dIstncts Mark Wood mdicated there IS excellent 
support for the MTEAs m postharvest technologIes from KARl and the DIstnct PHSMSs 

Beans 

Bean productIOn, accordmg to the Mimstry of Trade and Industry, averaged about 199,000 MT 
from 1994 to 1996 ADC's three year study of four dIstncts also surveyed farmers regardmg bean 
productIOn The estImated fIgures for the four dIstncts are Iganga--8,000 MT, Kasese-l0,000 
MT, MasmdI--5,000 MT, and Kapchorwa--12,000 MT Beans sell for a relatively hIgh pnce, 
however, It IS estImated that about 80% of beans are utIhzed for home consumptIon 

A 1996 ADC study provIdes an Idea of Uganda's total exports of beans from 1990-1995 
Accordmg to fIgures, there has been a fluctuatIOn m the export trend of beans The largest 
amount of beans was exported m 1994, whIle the least was m 1995 The general trend, however, 
depIcts a shght declme m total bean exports over the study penod These fIgures are depIcted 
m Table 5 
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Years 

1990 

1991 

1992 

1993 

1994 

1995 

Average 

Table 5 Uganda's Total Exports of Beans (MT) 
(Formal, Informal) 1990-1995 

Total Bean 
Exports Formal % Informal 

21,259 9,271 436 11,988 

40,644 14,208 350 26,436 

49,708 9,326 188 40,328 

21,560 8,500 394 13,060 

53,302 26,955 474 26,347 

18,674 8,857 474 9,817 

34,191 12,853 376 21,338 

*Source URA, Customs Records, IntervIews 

% 

564 

650 

818 

606 

526 

526 

624 

It can be seen that the largest formal exports (26,955 MT) occurred In 1994 The largest Informal 
exports of beans occurred In 1992 (40,382 MT) The least amount of beans were exported In 
1993 (8,500 MT) and 1995 (9,817 MT) through formal and Informal channels The maIn reasons 
for these dIfferences, partIcularly the hIgh level In 1992 and 1994 and the very low levels In 1993 
and 1995 exports, are as follows 

1 Poor bean harvest due to drought In Uganda In 1989/90 season 

2 Bumper maize harvests dunng 1992 and 1994 

3 Increase In demand for relIef aid, partIcularly In Rwanda and Tanzama from 1993 to 1994, 
and Its declIne In 1995 

4 Poor tradIng relatIOns between Uganda and Kenya, partIcularly dunng 1995 

Projected exports of beans for relIef exports In 1998 for Uganda IS estImated at 7,652 MT 
(Tanzama-1,469, Rwanda 5,615, Congo 94, and others-474) The ADC study IndIcates that the 
destInatIOn for regularly exported beans In order of Importance are Kenya (46%), Congo (31 %), 
Rwanda (11 %), BurundI (5%), and Tanzama (3%) The histoncal pattern of bean exports by 
destmatIon IS outlIned m Table 6 
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Table 6 Exports of Beans by Destmatlon 1990-1995 

Total Bean 
Years Exports (MT) Kenya Tanzama Rwanda ZaIre Others 

1990 21,259 8,725 1,195 8,742 2,957 

1991 40,644 14,660 413 1,833 13,398 3,978 

1992 49,708 13,131 422 1,417 8,794 2,397 

1993 21,560 50,663 688 6,289 4,324 1,380 

1994 53,302 40,587 1,855 9,149 21,747 6,457 

1995 18,674 11,153 1,3597 3,404 6,656 1,914 

Average 109,177 34,191 947 3,881 10,610 3,135 

*Source URAICustoms Records 

Oilseed ProductIOn 

Uganda was self-suffIcIent m vegetable 011 productIon mto the early 1970's Cotton seed was the 
prIme raw materIal for processmg Due to polItIcal turmOIl that resulted m a subsequent declme, 
Uganda's vegetable 011 productIon was severely curtatled A key constramt to greater self-relIance 
m edIble 011 IS havmg ample raw materIal for 011 seed processmg 

In 1994, Uganda Imported about 90% of ItS vegetable 011 needs A 1997 study, funded by the 
Uganda NatIOnal Farmers AssocIatIon (UNF A), showed that current return to labor for 011 seed 
crop productIon IS low The study also mdlcated that most 011 seed crops rank medIUm to low 
m research and development, and marketmg of oIl seed IS not well coordmated HIgh tarIff 
charges on electrICIty and petroleum products, along WIth taxes, coupled WIth loopholes m tax 
codes, and smugglIng, IS renderIng domestIcally produced edIble 011 less competItIve compared 
to Imported products 

The study further revealed that, despIte Uganda's excellent clImate, fertIle SOlIs to produce 011 
seed, ample human resources, and current mstalled processmg capacIty estImated at 700 MT per 
day, that the country IS today Importmg about 70% of ItS domestIc edIble 011 and related product 
reqUlrements In 1994, the country Imported 55,999,793 kgs of OIlseed worth 36 bIllIon Uganda 
shIllmgs m 1995, and m 1996, 64,806,347 kgs worth 48 bIllIon shIllmgs By mterestmg contrast 
m 1994 alone, Kenya Imported 259,000 MT of edIble 011 products costmg 6 bIlhon Kenya 
shillIngs (one Kenyan shIllmg is eqUivalent to 120 Ugandan shl11mgs), however, studIes show that 
Kenya IS the leadmg suppher of raw matenal and edIble 011 products to Uganda 

Uganda has made some progress m reducmg Imports of Its vegetable 011 needs from 90% m 1994 
to 70% currently Peter Otlmodoch, ExecutIve DIrector of the Uganda 011 Seed Processors 
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AsSOcIatIOn, reports that of the vegetable 011 processed In V ganda, cotton seed represents 50%, 
soybeans 40%, and sunflower 10% 

A key constraInt to greater relIance In edIble 011 IS haVIng ample raw matenal for 011 seed 
proceSSIng SInce the early 1990s, through monetized proceeds of TItle II, assIstance has been 
and IS beIng provIded to expand raw matenal tonnage In alternatIve seed crops such as sunflower 
and soybeans RehabIhtatIOn of mIlls, provlSlon of spare parts, and traInIng In maIntenance of 
operations are areas that have been addressed to make the Industry functIOnal and operatIonal 

VSAID, through the CooperatIve Agnculture AsSOCiatIOn Systems (CAAS) In the early 1990s, 
IdentifIed access to a fInancial InstitutIon that can assIst WIth credIt needs of productIon, 
marketIng and capItal reqUIrements of the agnculture sector as a VItal component In achievIng 
food secunty In V ganda Funds generated through the monetizatIOn of vegetable oIl proVIded 
much needed capItal for the only agncultural bank, the CooperatIve Bank Ltd, to support 
restructunng and recapItahzatIOn reqUIrements 

ThIS support and assIstance, provIded through the TItle II Program, IS stimulatIng agncultural 
productIOn, promotIng the rehabIlItatIOn and expansIOn of agn-busIness, and assIstIng women's 
bUSIness groups The TItle II Program proVIdes credIt access to farmers In several dIstncts 

A major stakeholder In prodUCIng more vegetable 011 IS the Uganda 011 Seed Processors 
AssocIatIOn There are now 62 edIble 011 mIllers who are members of the VOSPA The 
organIZatIOn takes a leadIng role In the development of the vegetable 011 mdustry by 
dISSemInatIng up-to-date mformatIOn about the Industry The VOSPA's seed multIphcatIOn 
program dates back to 1994 It provIdes farmers wIth hIgh qualIty 011 seed for plantmg, facIlItates 
members to obtaIn credIt, and provIdes farmers technIcal advIce on matters relatmg to 
productIon, marketIng, and processmg of vegetable 011 VOSPA, through ItS members, has area 
representatIves who provIde technIcal assIstance and purchase theIr productIOn Sunflowers and 
soybeans are both consIdered cash crops 

Many farmers or farmer groups have sunflower 011 presses Appropnate Technology Uganda 
(ATU) has provIded many farmers access to small 011 presses The value-added product has 
contnbuted to IncreasIng farmer Income Vegetable 011 from sunflowers IS consumed by farmers 
and sold locally SoYbeans have to be shIpped to Kampala to extract 011 DIstnct PHSSMSs note 
that very httle soybeans are utIlIzed In local dIets RelIef programs purchase soybeans to mIX wIth 
mIllet, sorghum, and other graInS to enhance dIets Soybean 011 cake and sunflower cake are 
utilIzed m the Ugandan lIvestock Industry Current sunflower productIOn fIgures are 37,000 MT 
m 1996, and soybeans at about 77,000 MT wIth approXimately 10,000 MT for export 
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SectIon III Major Causes of Postharvest Losses for Cereal Grams and 011 Seeds 10 

Uga'1da 

OvervIew 

A sIgmflcant amount of farmers' produce suffer heavy losses due to spOIlage by mIcro orgamsms, 
msect pests, and rodents KARl estImates that losses are 20%-25% m cereal and gram legumes, 
about 30% m semI-penshable crops and are much hIgher m hIghly penshable products The 
ExecutIve DIrector from the Uganda 011 Seed Processmg AsSOCIatIOn estImated postharvest 
losses m sunflower and soybeans to range from 10%-20% IntervIews WIth farmers and fIeld 
workers mdlcated losses m cereal grams to be about 30% 

The losses are a great dram to households and natIOnal food secunty FIgures for estImated crop 
losses m Uganda for the penod 1992-1995 are CIted m Table 7 

Table 7 EstImated Mean Average Postharvest Losses m Uganda for the Penod 1992-1995 

EstImated Annual Means 
Crop Category Losses 

ProductIOn PH Losses Fmanclal 

Cereals 1,879,000 369,000 96,628,000 

Pulses 515,000 102,000 38,176,000 

011 Seeds 325,000 69,000 40,758,000 

*Source NARO ProductIOn and PH losses reported m metnc tons (MT) Fmanclal losses 
reported m Uganda shIllIngs 

BeSIdes these losses, lots of waste products are often generated through processmg Most of 
these wastes could further be processed and safely recycled as useful products Postharvest losses 
m cereal grams and 011 crops m Uganda represent a major negatIve fmanclal Impact on the 
economy Included m thIS sectIon (Tables 5 and 6) are some of the major problems, causes, and 
solutIOns m maIze and bean postharvest losses 

MaIze Postharvest Losses 

MaIze IS an Important cereal crop grown m Uganda MaIze IS grown by small holder farmers, 
semI-commerCIal farmers, and commercIal farmers For example, maize productIon has been 
mcreasmg m MasmdI DIstnct smce 1994 and has replaced finger mIllet as the mam staple food 
crop Farmers report maize as havmg mcreasmg Importance as a cash crop whIch reqUIres less 
labor The productIon of maize m the dIstncts of LIra and Apac, for example, IS lImIted because 
of market factors and weather 
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The postharvest system for maIze IS generally broken down mto fIeld drymg, harvestIng, 
transportIng, storage, shellIng and marketIng HIgh losses of maIze often occurs In the storage 
stage ThIS frequently occurs among semI-commercIal and small holder farmers who have to pay 
attentIOn to other crops There are also substantIal losses m maIze, espeCially the fIrst crop, when 
the raInS occur ThIS IS because harvestIng occurs dunng the ramy season 

1 FIeld Drymg 

Farmers generally practIce field dryIng when there IS persIstent raIn at the time of harvestIng, 
and when the ground on WhICh maIze can be dned IS mOIst ThIS problem IS common pnmanly 
WIth farmers who normally have a larger harvest FIeld drymg IS also practiced when there IS a 
shortage of labor dunng the time of harvest Field drymg and lack of storage space for small 
holder and commerCial farmers may delay harvestmg ATUI has Identtfled labor shortages as a 
major Issue m fIeld drymg 

Extended fIeld drymg exposes the crops to fIeld pests ThIS mcreases storage damage of maIze 
Slow drymg m the fIeld and subsequent possIbIlIty of more ram on the crop also mcreases 
moldmg WIth nsks of decay and aflatoxm accumulatIOn Ammals and bIrds feed on maize, when 
they are m the fIeld, WhICh causes addItional labor demands There IS also the problem of field 
theft dunng fIeld drymg 

There have been lImIted Intervention m the fIeld drymg system NotIceably, for example m the 
Masmdi DIstnct, some partners lIke the Masmdi Seeds scheme, Uganda Farmers AsSOCiatIOn 
(UNFA), and the EnVIronment Development ProJect (EPED/ACDI) , extenSIOn, and the Uganda 
CooperatIve AllIance (UCA) have supported several mterventIOns KARI/PHH has prOVIded 
techmcal aSSIstance m these mterventIOns 

MaIze dryers are a postharvest technology WhICh appears to offer promIse m reducmg losses In 
the target dIstncts of the KARI/PHH proJect, over 100 dryers have been bUIlt for semI­
commerCIal farmers These dryers are bUIlt WIth local matenals on a cost-share baSIS WIth local 
farmers KARl has tramed local artisans to buIld dryers The eStimated cost per dryer ranges 
from 225,000 - 250,000s ThIS consultant mterviewed two women farmers m the Iganga dIstnct 
who had dryers (note the Case Study m AppendIX D) Both farmers were drymg about 500 kIlos 
of maize per day, and nelghbonng farmers were utIlIzmg the dryer free of charge One farmer 
eStimated that she had already made an added profit of 100,000s utIlIZIng the dryer She receIved 
an added ISs /kIlo for her maize because of the Improved qualIty She had been tramed by the 
Dlstnct PHSMS and the DIrector of the MTEA (MultI-Purpose Trammg and Employment 
AssocIatIOn) The program IS funded through the IDEA Project Dunng the consultant's VISIt an 
added 25 farmers requested new dryers 

MaIze cnbs are another technology mtroduced to Uganda farmers Trammg has been prOVIded 
for both agncultural personnel and farmers m Its use The PH program at KARl has developed 
several examples of maize cnbs WhICh can be utIlIzed by farmers 

In the Masmdi DIstnct, all seed producers were reqUIred, by the condItIOns of theIr contracts, 
to buIld maize cnbs About 200 cnbs were bUIlt Many of these structures were not well bUIlt or 
effectIvely utIlIzed There have been problems mcludmg destruction of maize by msects and pests 
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ThIS often occurs If maIze IS stored too long Losses by termItes and rodents IS also prelevant 
Some research conducted by KARl and other orgamzatIOns utIhzes the development of orgamc 
compounds of neem and acaSIa leaves The leaves are dned and then ground mto powder Two 
kilos of the compound spnnkled throughout 100 kilos of matze provIdes some protectIon agamst 
msect damage 

AddItIonal mterventIOns eXIst to reduce losses ThIS mcludes the provIsIon of locks on cnb doors 
and located near the homestead AddItional trammg and techmcal assIstance to farmers usmg 
dryers can ensure a hIgher degree of skill m the utIlIzatIOn of the drymg technology 

2 Harvestmg 

Harvestmg by small holders and semI-commercial farmers IS based on tradItIOnal hand pIcking 
Larger producers often supplement famIly labor wIth hIred labor Women generally do the 
maJonty of harvestmg 

Postharvest system management trammg, concermng fIeld harvest, should be Implemented m a 
more comprehensIve manner WIth farmer mput DemonstratIOns and fIeld tnals should be part 
of the trammg program Smce losses are hIgh dunng harvest, research efforts to develop 
Improved harvestmg techmques should be glVen a hIgh pnonty 

3 TransportatIon from the FIeld 

After harvestmg, maIze on cobs are tr a'1sferred to CTlbs or other storage-areas Most of the 
transport IS done by women and by hand Matze often falls out of baskets Dunng raInY weather, 
cobs that fall m the fIeld become wet and muddy 

Many of the problems relatIng to losses, mcurred dunng transportatIOn, are related to human 
factors CreatIng farmer awareness of the problem through tramIng IS one approach beIng carned 
out by ATU 

4 ShellIng and ThreshIng 

TradItionally threshmg matze IS commonly done by puttIng the maIze cobs In bags and then 
beatIng them WIth stICks by women Small holders and some semI-commerCIal farmers stIll use 
theIr hands for pIcking the grams from the cobs, whIch IS tedIous and hard on hands Tills IS 
normally taken as an off-work time m the evemng after the meal Most of the threshIng takes 
place In, or near, the homestead In the small-holder farms and some semI-commerCIal farms, 
hand-shellIng may be slow and strenuous Gram breakage frequently occurs Hand-shellIng IS very 
labor mtensive 

The KARI/PHHP has mtroduced over 1,500 hand shellers to Ugandan farmers These are 
currently beIng manufactured m-country Shellers sell for about 1,500s and are very affordable 
Portable hand shellers have been developed at KARl and several of these have been mtroduced 
m the dIstncts UCA, through theIr pnmary SOCIeties, approve loans for theIr members or small 
groups to purchase shellers and also hammer mIlls The UNFA also prOVIdes some llmited loans 
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to theIr members to purchase small shellers The KARI/PHH also mtroduced some larger 
shellers to small scale mlliers and operators 

Table 8 Major Problems, Causes, and Solutions to Postharvest Losses m Maize 

Problem Areas Major Causes RealIstIC SolutlOns 

• Inappropnate drymg • Lack of pnce mcentlve for • Improve drymg methods 
practlces quahty • Tram farmers/agents on 

• Lack of knowledge on drymg methods 
grades • SensItlze traders on need 

• Lack of knowledge of for grade mcentlVes 
drymg methods • MobIhze fmanclal 

• LImIted fmances resources 
• DISSemInate dryers 

• DIscolored maIze • Poor drymg • Improve dryIng methods 
• MIcrobIal attack • Rewettmg m storage • Improve storage methods 

• DryIng on wet ground • TImely harvest and better 
drymg methods 

• Poor shellIng methods • Lack of technology • Improved shellers 

• Poor cleamng faCIhtles • LImIted fmancial resources • Improved cleaners and 
sorters 

• Poor storage facIhties • Lack of appropnate • Test, evaluate, and 
storage technology dissemmate technologIes 

• Poor on-farm transport • Adequate knowledge on • Develop appropnate 
appropnate technology technologIes 

• Postharvest labor • LImIted technology and • R&D on labor savIng 
constraInts resources deVIces 

Source NPHP/NARO, Constramts and ActlVlties for Low Value Crops, 1996 
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Bean Postharvest Losses 

Beans have emerged as an Important domestIc and export crop for Uganda Mr Wanzala, 
Deputy ChaIrman of the UNFA, estImates that farmers consume between 60%-70% of theIr 
productIOn Beans are grown m all of the target dIstncts WIth MasmdI, Iganga, and Apac takmg 
the lead Beans appear to have mcreased m Importance and productron dunng the past three 
years Accordmg to ATU personnel m LIra, It was reported as a leadmg food crop Beans grow 
rapIdly and cook well when fresh, however, they are susceptIble to pests and msects 

The Uganda Seed Project has made excellent progress m developmg and multrplymg Improved 
bean seed for farmers Dlstnbutors are located m must subcountles The Masmdi Seed Project 
has done an effectrve Job m the bean multlphcatlon program Problems relatmg to seed vlablhty, 
whIle usmg NARO developed dryers, have followed technology protocols Farmers drymg beans, 
usmg multlple-use dryers, do not hav~ problems WIth seed vlablhty If fIeld protocols are followed 

The postharvest systems for beans mclude harvestmg, drymg, shellmg, and baggmg and storage 
Withm the system, losses are reportedly a results of neglect, poor handhng, and m certam cases, 
specIfIC problems of the vanety Losses for the fIrst crop are generally due to ram 

1 HarvestmglDrymg 

Harvestmg IS normally done by women and mvolves up-rootmg the whole bean root Harvestmg 
causes losses, espeCially when pods are dry Farmers practIcmg earher harvestmg can reduce 
losses, caused by pods shattenng, whIle stIll m the fIeld 

There are generally three stages of bean drymg These mclude (a) field drymg, whIch has been 
problematIC, espeCially for the fIrst crop as there IS normally too much ram, causmg rottmg of 
pods FIeld drymg can affect both the quahty and quantIty of the bean seeds, (b) the drymg of 
vmes follow and because of the bulkmess of the crop, makes drymg labonous whIch often leads 
to losses, and (c) further losses are mcurred when drymg, threshed beans are placed m the sun 
to dry Some mUltI-purpose dryers have been placed by the KARI/PHH for vanous crops, such 
as bean pods, whIch can be dned If technology IS used carefully 

Normally harvested beans are spread on a veranda If ramfall perSIsts then seeds may start to 
germmate The dryers mtroduced can utlhze 10 kgs of beans every SIX hours One of the 
problems IS that not all farmers know how to use them properly Care has to be taken to protect 
the subsequent vlabIhty of the seeds The dryers are generally affordable for semI-commercIal 
farmers 

The UNFA, WIth technIcal support from ADC, has prOVIded farmers m Kasese and KIbale WIth 
Improved vaneties of seed, marketmg, and traInIng m Improved postharvest drymg technIques 

Farmers have been tramed by the PHSMSs at the dlstnct level m determmmg optImum harvest 
tImmg However, follow-up work concernIng mtroduced dryers WIll need to be conducted 
CapaCIty may have to be mcreased to adequately support productIon levels The LIra PHSMS 
reported that farmers may be able to obtam loans through the LIra Development AsSOCiation 
ExtenSIOn and ATU fIeld workers WIll need to contmue to tram farmers on how to actIvely adjust 
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heatmg systems so that seeds produced are not destroyed by heat Raised tables, constructed on 
the compound, can provIde adequate drymg stands UCA and UNFA fIeld workers are assIstmg 
theIr members m utIlIzmg thIS type of technology 

2 Threshmg and Wmnowmg 

It IS common practIce for the stems, contammg the pods, to be put m a heap and beaten WIth 
stICks ThIS IS the common method of threshmg beans The major problem wIth thIS technology 
IS that It destroys part of the gram Cracked gram IS hIghly susceptIble to secondary mfestatIOn 
whIch results m loss and lower quabty An exceSSIve amount of trash IS also generated whIch IS 
mIxed wIth other beans and results m wmnowmg problems All of these tradItIonal procedures 
are labor mtensIVe 

The KARI/PHH program has mtroduced a threshmg platform The devIce IS desIgned to thresh 
partIally dned bean pods, whIle stIll attached to the stalks, by beatmg them wIth a wooden stIck 
Bean pods shatter dunng the beatmg process thus releasmg mdividual beans down mto a WIre 
meshed tray, located below the slatted platform ThIS helps separate dust, dIrt, and small stones 
from the threshed beans The deVIce has been shown to partICIpants at a PH workshop m 
Masmdi Beans are then dned m the charcoal heated dryer developed by the KARI/PHH 
program More threshmg and wmnowmg technologIes should be mtroduced through research, 
trammg, and extenSIOn TechnologIes IdentIfIed should be reproducIble by local artisans and 
farmers 

3 Storage 

Beans are normally stored m threshed form Small holder and some semI-commercial farmers 
store theIr beans eIther m sIlos bUIlt m the home or compound Some store beans m bags 
dependmg on the productIon level Some farmers use ashes or chIlIes and sometImes leaves of 
mmda whIch serve as a strong aroma to reduce weeVIl mfestatIOns 

The most senous storage problems are bean weeVIls These are found to be a senous problem 
for beans grown throughout Uganda The bruchids mfestatIOn often begIns m the fIeld and IS 
then carned mto storage Damage can be substantIal If followed by a late harvest Theft IS also 
a senous problem 

There are already a number of storage methods, mdudmg chemIcals, m use FIeld workers for 
UCA, extenSIon, and NUFA prOVIde some trammg for farmers m the use of chemIcal 
applIcatIOns to beans m storage Success m the use mcludes mvolvmg farmers m formulatIOn of 
low orgamc applIcatIOns or low cost msectIcIdes Further costs WIth orgamc applIcatIOns need to 
be tned Some farmers already use ground chIlIes to mIX WIth beans m storage Research, usmg 
ground leaves from neem and acaSIa trees, looks promIsmg ATU has shown some work m thIS 
regard NARO should contmue research to develop reSIstant vane ties for bruchids 
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Table 9 Problems, Causes, and SolutIons m the Postharvest Losses of Beans 

Problem Areas Major Causes RealIstIc SolutIOns 

• Inappropnate drymg • Lack of pnce qualIty pnce • Urge GOU polIcy 
practices mcentIve polICIes/grades and prIcmg 

• Inadequate drymg facIlItIes • Lack of • Improved drymg methods 
awarenesslknowledge of • Increased credIt resources 
drymg technology 

• LImIted fmancral resources 

• MICrobIal attack • Rewettmg m storage • Proper sortmg 
• DIscolored beans • Poor drymg • Stress need for sortmg 
• Duty beans • Drymg on bare ground • TImely harvest 

• Inadequate drymg • Improved drymg 

• Poor threshmg methods • Lack of appropnate • R&D and new threshers 
threshmg technology 

• InapproprIate cleamng • LImIted fmancial resources • Improved cleaners 
facIlItieS 

• Inadequate storage • Lack of approprIate • Develop approprIate 
facIlItIes storage technology technologIes 

• Insect pest damage m • No mcentive on grades and • Develop standards and 
storage qualIty standards mcentIves 

• Postharvest labor • LImIted technology and • Introduce labor savmg 
constramts resources devIces 

Source National Postharvest Program/NARO, Constramts and ActiVItIes for Low Value Crops 

Soybean Postharvest Losses 

Soybeans IS an 011 crop that does well m all of the larger dIstncts It IS grown for both domestIC 
and commercIal productIOn, however, household consumptIOn appears to be lImIted and 
soybeans are usually conSIdered as a cash crop Soybeans now contnbute about 40 percent of the 
source for domestIcally made vegetable 011 The postharvest systems mclude harvestmg, 
transportatIOn, drymg, storage, shellmg and marketmg Adequate technologIes are stIlllackmg 

1 Harvestmg 

Harvestmg conSIsts of pIckmg pods by hand wIth the use of famIly labor The first crop IS 
harvested m June while the second crop IS harvested m December WIth the onset of the dry 
season The mam problems dunng harvestmg are caused by root rats and other rodents The 
effect of weather and shortage of labor are the major constramts 
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The development of several small threshers by the KARI/PHH program should be fIeld tested 
DIstrIct fIeld workers, for the UOSPA, have provIded postharvest management trammg for 
farmers to reduce losses due to human factors durmg thIS stage 

2 Drymg 

Harvestmg IS generally done by women, and the pods are brought mto the compounds m basket­
hke contamers or heapmg them m a clean and well-swept area m the fIeld before bemg taken 
to a drymg sIte TransportatIOn can be done wIth the soybeans sacked 

A major problem frequently mvolves leavmg pods m the sun for a long perIod of tIme Drymg 
IS often affected by unstable weather In recent years, fIeld drymg has been abandoned because 
of theft Losses due to bIrds IS also frequent 

One of the postharvest technologIes that has been mtroduced are raised tables for drymg The 
Kawanda PHHS umt has also mtroduced dryers but m a hmited way The multI-purpose dryers 
need to be carefully operated, and fIeld workers need to be tramed properly m order to teach 
farmers the correct drymg techmques The constructIOn of properly desIgned CrIbs can prOVIde 
safe storage and securIty 

3 Shellmg 

Shelhng can be done when the pods are dry Shelhng IS the stage that precedes marketmg ThIS 
step IS generally done by women and chIldren The process often mvolves puttmg the pods m a 
gunny sack and beatmg them wIth a stick ThIS IS very mtenslve and some damage may beaone 
to the beans Further work m the development of small, but approprIate, shelhng machmes for 
semI-commercIal farmers IS needed 

4 Storage 

Generally, smce soybeans tend to be a cash crop, farmers sell to representatives of oIl processmg 
mIlls Storage m a dry place IS reqUIred for longer holdmg perIods FIeld workers for UCA, 
NUFA, and UOSPA provIde techmcal assIstance to farmers raIsmg soybeans 

Sunflower Postharvest Losses 

Sunflowers have become an mcreasmgly Important source of domestIcally produced vegetable 
011 Accordmg to UOSPA, sunflowers account for about 10 percent of the domestIC vegetable 
011 supply A major stakeholder m encouragmg farmers to grow sunflowers IS the Uganda 011 
Seed Processors AssocIatIOn UOSPA has 62 edIble 011 mIllers who are members of the 
Assoclatton The orgamzatIOn has a seed multIphcatlOn program and prOVIdes farmers wIth 
techmcal mformatlOn relatmg to productIOn, processmg, and marketmg ApproprIate Technology 
Uganda (ATU) has collaborated wIth UOSPA m encouragmg farmers to grow sunflowers and 
has also aSSIsted many farmers buy small 011 presses 
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Sunflower IS usually planted by farmers as an mtercrop durmg the first year of newly opened land 
or planted dunng the second or thIrd year UOSPA and ATU fIeld workers report observmg no 
severe sOlI fertIhty problems m sunflower fIelds, however, these field workers do pomt out that 
research concernmg sOlI fertIhty and mtercroppmg systems wIth sunflower and other crops need 
to be carned out by NARO 

Peter OtImodock, ExecutIve DIrector ofUOSPA, estImates sunflower seed postharvest losses at 
from between 10 - 20 percent One of the major problems dunng harvest IS the failure of 
farmers to properly IdentIfy mature sunflowers heads Many farmers do not allow the sunflower 
head to fully mature As a result, many sunflower heads are not completely filled out and the 
matunty of the seeds greatly vanes ThIs results m a lower quahty product ThIS problem can be 
addressed through trammg 

A common process dunng harvestmg IS to take heads and stems to the homestead In areas 
where there IS a shortage of fIrewood, farmers use dned sunflower stalks as cookmg fuel The 
recommended technIque to ensure proper drymg of sunflowers IS to leave heads m the fIeld to 
dry on the stalk, and then cut and brmg the heads to the homestead m a basket or sack 

Allowmg the sunflower heads to mature m the fIeld provIdes addItional opportunIty for the seeds 
to properly mature Seed heads that stIll reqUIre drymg can be dryed on a slIghtly elevated drymg 
pad The use of the KARl Project dryers, to dry sunflowers, IS a possIbIbty, but addItIOnal 
research and fIeld testmg wIll be needed Poorly dned sunflower seeds results m poor quahty and 
lower pnces for farmers One of the greatest problems faced by mIllers are bags of mIXed quahty 
seed Agam, fIeld workers for UCA, UNFA, ExtenSIOn, and ATU are addressmg some of the 
trammg needs to Improve seed quahty and reduce postharvest losses through trammg 

ATU has been espeCially mterested m mcreasmg the bargammg power and ensunng access to 
markets through farmers' organIZatIOns A TU has assIsted farmers m mcreasmg theIr bargammg 
power through ralSlng Improved sunflower seeds, formatIOn of farmer's groups, Improved 
postharvest technologIes to reduce losses, and promotmg the sale of small 011 presses 011 press 
sales have nsen dramatically as a result of changes m pncmg and sales polICIes WIth womens' 
groups More than 300 presses are now owned by farmers m target dIstncts IA has receIved 
addItIOnal support from the Uganda Cooperative Alhance to farmers' group and cooperatIves 
who contnbuted to Improve productIon practIces and reduce postharvest losses Improved drymg 
technologIes have enabled farmers to mamtam a hIgher quahty product Improved storage 
technologIes have enabled farmers to store sunflower seed to sell later at a hIgher pnce, reducmg 
postharvest losses 

Summary 

SectIOn III has covered some of the major postharvest constramts for maize, beans, soybeans and 
sunflower Postharvest losses range as hIgh as 30 percent for maize, and losses for beans, 
soybeans, and sunflowers vary from 10-20 percent These represent major losses, not only for the 
farmer, but to Uganda as well In addItIon, some of the postharvest losses can be counted m the 
poor quahty products that are sold to traders and mIllers The MTEA Project m the Iganga 
DIstnct, m maize productIOn, teaches farmers to reduce postharvest losses through Improved 

27 



dryIng techmques, utIlIZIng the dryers developed by the KARl/PHH Project at Kwanda The 
Improved quahty maIZe results In an added 15s /kIlo price to the farmer 

A number of Improved postharvest technologIes and techmques for low value added crops has 
been Introduced by the PHH/KARl umt The most ImpressIve technology at thIS tIme IS dryers 
Over 100 dryers have been bUilt It wIll be InterestIng to note how much these dryers are used 
at the end of the current croppIng season Strong techmcal aSSIstance support IS provIded by 
extenSIon at the dIStrict level WIth the PHSMSs FIeld workers from UCA, ATU, UNFA, 
UOSPA, and several NGOs work closely WIth the Dlstnct SpeCIalIsts and the researchers at 
KARl 
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SectIon IV Relevant Techmcal Skills of Governmental and PrIvate Farm EqUipment 
Manufacturers In Uganda 

Overview 

ThIS consultant VIsIted KARl, pnvate farm eqUIpment manufacturers, and a UOG techmcal 
- InstItUte dunng the con~uitancy IntervIews were also conducted wIth several local artIsans and 

managers of seed and 011 processIng compames 

Governmental 

The PH Program at KARl has a natIOnal mandate to develop solutIOns to the problems m the 
postharvest handlIng of maIze and beans Postharvest Programs (PHP) work closely wIth 
researchers at AEATRI There IS also an Important mandate of developIng some agroprocessmg 
technologIes FIve pIlot dIstncts are dIrectly benefItmg from the postharvest technology work of 
the PHHS/KARI These are Iganga, MasmdI, Apach, LIra, and Mbarara The PHHS/KARI 
works on hIgh value added crops such as fruItS, chIlIes, and gInger m four dIstncts 

Major actlVltles and techmcal skills focused on by KARl to date mclude 

a) TImely harvestIng, gram handhng and management, proper shellIng/threshmg practIces 
and development of appropnate eqUIpment for farmers and mIllers 

b) Gram dryIng methods such as two-stage drymg, use of stable drymg surfaces, fIber­
remforced PVC sheets, use of bIO-mass fuel for artIfIcIal dryIng, and natural drymg 
techmques such as solar use m narrow cnbs 

C) Development of appropnate graIn cleanIng eqUIpment for semI-commercIal farmers, 
farmers' groups, and mIllers 

d) Development of graIn storage structures and storage practIces at the farm level Thls has 
Included the development of naturally (orgamc) gram protectants and approved chemIcals 
for pest control 

e) OrgamzatIOn of mtegrated pest management programs at farmer, trader, and exporter 
levels to maIntaIn gram qualIty and loss preventIon 

t) ImprOVIng tradItional agncultural processmg techmques 

The PHHS;KARI has obtamed promlSlng maIze and bean postharvest technologIes from lARCs, 
foreIgn umversitIes, and pnvate compames These technologIes have been tested and modIfIed 
under approved technology protocols Many of the new technologIes have been moved out 
through vanous technology transfer orgamzatIOns to the end-users It should be pomted out that 
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the PHHS/KARI also has a further GOU mandate to transfer technology to agncultural 
orgamzatIOns and end-users 

One of the problems IS that, although many appropnate technologIes have been Identlfled that 
WIll reduce postharvest losses m matze and beans, there has not been suffIcIent tIme to obtam 
technology dissemmatIOn on a scale suffIcIent to achIeve WIde spread Impact However, thIS 
consultant observed progress bemg made wIth several technologIes 

The development of the multI-purpose convectIOn dryer IS a promlsmg mnovatIOn Over 100 of 
these dryers have been constructed Several farmers (note AppendIX D) are already utilIzmg the 
dryers for matze A woman farmer m the Iganga Dlstnct estImates that she realIzed a profIt of 
about 100,000s drymg maIze The cost of the dryer ranges from 200,000 - 250,000s (BOOs = 
US$l) The farmer also reported that 15 of her neIghbors utIlIze her dryer, and that she IS also 
utIlIzmg It to dry cassava Smce most of the dryers have Just been bUIlt or are m the process of 
bemg completed, the key test WIll be to see how much the dryers are used at the end of harvest 
season A key WIll be the follow-up trammg of farmers by techmcal transfer field workers m the 
proper utIhzatIOn of dryers KARI/PHHS researchers have tramed many fIeld workers m proper 
drymg techmques 

Another sImphfied technology transferred to small holder and semI-commercial farmers has been 
the sImple hand-operated matze sheller The cost of a sheller IS about 1,500s, and a local 
manufacturer m SOroti IS now manufactunng them Over 2,000 shellers have been purchased by 
Uganda farmers Some shellers are bemg exported to Tanzama and Angola 

A hand-cranked maIze sheller, developed by UTA m Nigena, was modIfIed at KARl The sheller 
was then fabncated at a local workshop ThIS was done, WIth the collaboratIOn of a World Bank 
consultant m small farm eqUIpment, attached to the AEATRI The IDEA Project ordered 10 
umts for fIeld testmg and demonstratIOn Two hundred umts have been ordered by the Sukura 
Produce AgenCIes and General MerchandIse Ltd , Mbale The cost of each sheller IS about 
20,000s 

Some techmcal development work has also been carned out WIth mIllers and exporters 
ConstructIOn of an 18 MT capaCIty, deep bed gram dryer was bUIlt for the CommodIty Exports 
InternatIonal (CEI) It IS eqUIpped WIth a dIesel fuel burner and old KongskIlde centnfugal 
blowers belongmg to CEI In 1997, PHHS bUIlt a 2-MT capaCIty bnck type flatbed gram dryer 
at the KIsmdi Farmers CooperatIve SOCIety The PHHS umt also deSIgned and bUilt a 25 MT 
capaCIty Bio-Solar, MultI-Crop dryer Several commerCIal SIze farm operators, as well as gram 
traders, have expressed mterest m the dryer 

The PHHS/KARl ImtIated the fabncation by the KARl foundry workshop of two prototype 
hand-cranked matze shellers made of cast alummum The PHHS/KARI ordered 10 umts for 
demonstratIOn purposes A prototype sheller sells for about 55,000s The foundry has receIved 
an mitIal order for 20 shellers AddItIonally, techmcal aSSIstance was prOVIded to the Uganda 
Seed Project m Masmdi by Identlfymg bottlenecks m theIr seed drymg operatIOn The Uganda 
Seed Project (USP) 10-ton vertical, re-clrculatmg gram dryer was activated, and enabled USP 
to enhance ItS overall seed processmg effiCIency A dryer and cleaner IS also bemg utIlIzed by 
Akony Kon, Ltd sunflower seed factory m LIra 
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Technical assIstance has assIsted SAlMCO farm equIpment manufacturers m SorotI to make 
blowers and seeders ThIs has been financed through United NatiOns Development Program 
(UNDP) In addItion, technical assIstance has been provIded to J B Engmeenng works, Tonnet, 
Ltd , and Afro Engmeenng m Kampala Tonnet has made 20 food processmg machmes WhICh 
are a combmatiOn grater/shcer/and chIpper The machme WIth attachments costs about 75,000s 
and can process up to 150 kilos of product/hr 

Agam, for the short tIme of the proJect, there have been a number of postharvest technologIes 
developed The above examples Illustrate the skills carned out m project actlVltIes and passed 
on to owners and workers of pnvate enterpnse farm machmery workshops, rural artisans, 
commercIa1!semi-cOmmercla1!small holder farmers, and millers 

ThIS consultant vIsIted the Apach DIstnct Technical Trammg Instltute The Institute offers three 
year courses m (1) tallormg, (2) carpentry, and (3) bmldmg constructIon There IS a 100 ha farm 
on the InstItute grounds PHHSjKARI and dIstnct PHSMSs provIded technical aSSIstance to the 
InstItute to build a multi-purpose dryer Rural students were taught to bmld dryers The dryers 
WIll be utIlIzed to dry Institute maIze and other crops The AsSIstant Duector mdicated that the 
InstItute would be mterested m trammg students m the operatiOn of dryers Students mIght be 
mterested m helpmg theIr parents construct and operate dryers 

PrIvate Sector 

ThIS consultant only had a lImIted time to talk WIth owners and workers m several farm 
eqmpment companies It IS apparent that these workshops, WIth fairly rudImentary eqmpment, 
have the capacIty to manufacture tested eqmpment developed at Kawanda The SAlMCO farm 
manufacturer m Sorotl IS currently manufactunng food processors and other farm eqmpment 

In Kampala, Afro Enterpnses, Tonnett, and J B Engmeenng Works are all small farm machmery 
manufacturers They also do a vanety of other manufacturmg work Technical aSSIstance from 
the PHHS/KARI at Kawanda has been successful m transfernng some postharvest technologIes 
to theIr enterpnses These manufacturers have the necessary mechamcal skIlls to make both 
prototype and fmIshed farm machmery The owners and workers often have suggestiOns for 
mnovatIve Improvements m the manufactunng of eqmpment PromotiOn, dIffuSIon, and further 
WIdespread adoptIon of these new technologIes WIll allow the pnvate sector to sell farmers 
eqUIpment at a lower pnce as demand mcreases 

In the country-sIde, a number of local artIsans have been tramed by PHHS/KARI umt to make 
multi-purpose dryers ThIS has bmlt up local capacIty WhIch can aSSIst m the promotiOn and 
bmldmg of multI-purpose dryers as postharvest technology IS more WIdely accepted The 
PHHS;KARI has successfully worked WIth pnvate sector mIllers m mstallation of dryers and 
cleaners These have been selective mterventiOns because of time constramts Technologtes have 
been accepted and mIll personnel tramed m the operatiOns and mamtenance of eqmpment A 
project extenSIon would enable the Project to further expand postharvest technology efforts WIth 
the pnvate sector 
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Summary 

NARO must extend the transfer of farm machmery technologIes to farmers as part of GOU's 
mandate AdoptIOn of these new technologIes IS demand dnven Researchers must work closely 
wIth farmers to demonstrate, test, and reVIse prototypes to help assure farmer acceptance 
Farmer mput m the R&D process IS crucIal as IS the mvolvement of local farm machmery 
manufacturers NARO PHHS sCIentIsts should traIn local artIsans and farm machInery staff In 
workshops and prototype development to ensure that new technologIes wIll be dIssemmated 
effectIvely The Involvement of the Uganda Manufactunng AsSOCiatIOn and the Uganda Small 
Scale Industry AsSOCiatIOn can strengthen the bUIldIng capaCIty of local dIstnbutors and farm 
eqUIpment manufacturers 
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SectIon V TechnologIcal Transfer CapabIhtIes of Major Stakeholders 

OvervIew 

Progress toward attaInment of the Postharvest and Storage (PHHS) Project objectIves and 
activItIes are mOVIng ahead satisfactonly although, they are sbghtly behmd schedule ThIS has 
been due to delay In start up tIme, movIng activIties to vanous dlstncts, secunty problems, low 
level of counterpart support due to other demands on KARl, and delay of local currency 
necessary to take care of projected contnbutIOns by the GOU to the project Overall, the 
development of postharvest technology has progressed on schedule, but certam constramts m 
transferrmg technology to the end-users have been encountered 

TradItIOnal technology transfer mechanIsms, such as the Uganda Agncultural ExtensIon ServIce, 
may not be vIable, due to reduced support of the extensIon servIce by the government and the 
mternatIonal donors Many donors are now relyIng heavIly on NGOs and PVOs for transferrIng 
postharvest technology The problem encountered IS that although NGOs abound In U ganda-­
they may not be sustaInable because of theIr rehance on uncertaIn fundIng by donors and pnvate 
CItIzens The consultant revIewed the technIcal transfer capabIhties of government organIZatIOns, 
the pnvate sector, and PVOs and NGOs 

Governmental OrgamzatIons 

The governmental organIZatIOns revIewed Included NARO, UAES, Makaere UmversIty, and 
tecl-}p1ca1 lpstltutes 

I KARl Postharvest Program 

The GOU recently reaffIrmed that researchers have a mandate to transfer research fmdmgs to 
end-users The tradItional extensIon servIce has been decentrahzed, and fIeld workers remamIng 
have been reassIgned to dIstnct governments PHSMSs receIve theu salanes and support from 
the GOU 

It was antIcIpated that the KARI/pHP would Increase ItS technology transfer capacIty through 
desIgmng and conductmg adaptIve research, desIgmng and developmg trammg programs, 
deSIgnIng of tramIng matenals, and provIdmg techmcal aSSIstance to farm and commercIal 
sectors The PHHS Component has accomphshed a great deal In spIte of very hmited manpower 
Much of what has been accomphshed has been through the efforts of the long term techmcal 
adVIsor 

The KARI/pPH component has establIshed and carned out the followmg actIvItIes related to 
technology transfer (a) selectmg target dIstncts, (b) developmg specIfIC trammg programs and 
matenals for extenSIOn and technology transfer to NGOs and end-users, (c) conductmg fIeld 
tnals, demonstratIons, and related trammg for small holders, (d) conductmg demonstratIOns for 
fIeld workers, farmer assocIatIons, and the commercIal sector, and (e) conductmg demonstratIOns 
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and specIfIc traInIng for local traders, processors, and exporters Some specIfIc examples of the 
KARI/PHH's technologIcal transfer capablhty IS outlIned In SectIOn IV 

KARl's PHHS project conducted a one week long workshop and several one-two day workshops 
for extensIon and NGO fIeld workers The baSIC approach has been the TraInmg of Tramers 
(TOT) concept BaSIC traInmg focused on tramIng technIques, postharvest technologIes, 
developmg trammg plans/trammg activIties, and how to bUIld and operate dIfferent types of 
postharvest technologIes A major effort has Involved the trammg of fIeld workers In bUIldmg and 
operatIOn of PHHs charcoal heated, convectIOn multI-purpose dryer 

Workshops for local artIsans on how to buIld multIpurpose crop dryers has helped to develop 
capaCIty at the farm level TechnIcal aSSIstance for commercIal farmers, mIllers, and exporters 
has also been outlmed m SectIOn IV 

KARl researchers have developed excellent plannIng, teachmg (TOT), and organIzatIOnal SkIlls 
They have tramed the fIve dlstnct PHSMSs and other key fIeld workers In these skills The major 
constraInt IS the hmlted human resources aVailable In the KARI/PHH UnIt Several researchers 
have been reassIgned dutIes or have been promoted A number of pOSItions have not been fIlled 
It IS essentIal to fIll these pOSItions needed at the natIonal level 

2 Uganda Agncultural ExtenSIon ServIce 

The pnmary contacts at the dlstnct level are the Dlstnct Postharvest Subject Matter SpecIahsts 
(PHSMS) The speclahsts are now aSSIgned to the dlstnct governmental admmistratIOn TheIr 
salanes are stIll paId by the GOU Each PHSMS works dIrectly WIth approXimately 20-30 
agncultural agents located at the subcounty level SpeCialIsts generally have a motor bIke for 
transportatIOn and fIeld agents a bIcycle Each agent works WIth more than 1,000 farmers 

Agents, working at the subcounty level, are generabsts, and they have to cover the entire 
agncultural spectrum PHSMS Margaret Angom, from the LIra Dlstnct, reports that eIght of 30 
agncultural agents m her dlstnct spend a SIgnIfIcant part of theIr time on postharvest work WIth 
farmers 

The fIve Dlstnct PHSMSs are the key PH faclbtators at the dlstnct level They organIze and 
coordmate trammg of extenSIOn agents All of the SMSs have other dutIes beSIdes PH work 
Margaret Angom, for example, spends several days a week workmg on agroprocessmg actiVIties 
funded under the UNDP WIthout a doubt, the key postharvest technology transfer faCIlItators 
are Dlstnct SpecIahsts 

3 Techmcal InstItutes 

TechnIcal InstItutes are located In many dIstncts The consultant VISIted the Apach Techmcal 
Institute A multI-purpose dryer has been bUIlt to dry maIze, and plans are In place to buIld 
another one for other crops 
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The mstItute offers three courses m three subject fIelds tallonng, carpentry, and constructIon 
The Apach InstItute has over 500 students and IS located on a 100 ha farm Students are taught 
how to bUIld dryers The Deputy Director talked about the Importance of teachmg students how 
to budd and use dryers, and then of the possIbilIty of students showmg theIr parents how to budd 
them 

It may be worth explonng the utIlIzatIOn of techmcal InstItutes as an addItional means of 
multIplymg postharvest technologies Staff are tramed m how to budd and use dryers for mstItute 
farm crops Students are then taught dryer buIldmg and utIlIzatIOn techmques Smce most 
students come from rural areas, they may be able to pass along postharvest technology to theIr 
parents along wIth the backup assIstance of a local field agent ThIS same multIplIer concept 
mIght be worth explonng wIth other mstItutes and agncultural schools 

4 Makarere Umverslty 

ThIS consultant dId not have an opportumty to VISIt Makarere Several students have been 
mvolved m mternship expenences WIth the KARl PHHS U mt accordmg to reports ThIS can be 
an excellent learmng expenence for students prepanng to go mto farmmg or pnvate enterpnse 

Some research collaboratIOn between NARO and the faculty of Agnculture and Forestry eXist 
Jomt collaboratIOn m the postharvest technology fIeld should be encouraged 

Private Sector 

There are a number of orgamzatrons m the pnvate agncultural sector whIch are actrvely mvolved 
m promotmg postharvest technologIes for theIr members In addltron, there IS a growmg mterest 
among traders mIllers and exPorters to adopt new postharvest technologIes to add value to their 
products These orgamzatrons mclude Uganda Natronal Farmers AsSOCiatIOn (UNFA), Uganda 
CooperatIve AllIance (UCA), MultIple Trammg and Employment AsSOCiatIOn (MTEA) , Bntlsh­
Amencan Tobacco Company (BAT), Uganda Od Seed Processmg AsSOCiatIOn (UOSPA), 
Uganda Seed Company, and several pnvate compames TheIr technologIcal transfer capabIlItIes 
are reVIewed 

1 Uganda NatIOnal Farmers AsSOCiatIOn 

Mr Damel Wanzala, VIce ChaIrman of the Masmdi Farmers AsSOCIatIOn, reported that the 
UNFA has 65 assoclatrons WIth over 100,000 members He noted that about 20 percent of the 
membershIp can be claSSifIed as semI-commercial farmers The aSSOCIatIOns generally have access 
to techmcal aSSIstance through a fIeld adVISor 

The UNFA recogmzes the Importance of postharvest technologIes and IS working closely WIth 
the PHHS at KARl The PHHS for example, conducted a one-day workshop on Improved 
postharvest technologies for 30 UNF A farmers m MasmdI The use and operatIon of the natural 
convectIOn heated multI-crop dryer, the hand cranked maIze shellers, and bean threshers were 
covered m the trammg A large dryer has been mstalled and IS m operatIOn at the Masmdi 
Farmers' warehouse 
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The UNFA fIeld agents have receIved postharvest training from the KARI/PHHS as well as 
dlstnct PHSMSs Local artisans trained by the PH Umt, helped UNFA members to bUIld multI­
crop dryers Mr Wazala indIcated that the UNFA IS WIlling to assIgn fIve to SIX fIeld workers to 
work on postharvest technologIes wIth theIr members at the dIstnct level He indIcated these fIeld 
workers should receIve specIalIzed training from the PH program The addItion of at least one 
UNFA fIeld agent In fIve dlstncts, to work on postharvest technologies, IS an opportumty that 
needs to be followed up by both the PH Umt and the UNFA WhIle the UNFA already has 
developed some capacIty to theIr membershIp, the addItIon of fIve dIstnct fIeld workers 
concentrating on postharvest technologIes would greatly Increase the capacIty of the orgamzatIOn 

2 Uganda Cooperative AllIance 

The consultant intervIewed Dr Leonard Msemakaveh, Deputy UCA DIrector UCA has 
represented the Interests of Ugandan farmers and the Pnmary SOCIetIes and Dlstnct U mons In 
seeking and obtaining a new Cooperatives Statute, hberahzation of Import and export trade, and 
In extncatmg pOlItICS and pohtIcians from the former parastatal cooperative umts It has 
ObVIously acqUIred a large measure of Influence and respect In the pohtIcal arena to meet these 
ends 

Currently, UCA has about 6,000 pnmary SOCietIes and 34 dIstnct umons ThIS represents over 
500,000 members There are approXimately 15 fIeld workers located at the dlstnct level and 
about 30 fIeld workers working WIth vanous pnmary SOCieties UCA field workers have attended 
PH U mt postharvest technology workshops Dr Msemakaveh, reported that UCA recogmzes the 
sIgmficant postharvest losses expenenced by theIr membershIp 

Pnmary AsSOCIations bUIld up savings that are avaIlable to members Members can borrow up 
to 1,000,000s , and a number of them have utIhzed loans to buy dryers and other types of 
postharvest technology UCA has worked closely WIth the IDEA Project and receIved some 
techmcal aSSIstance through Volunteers In Overseas Cooperative AsSIstance (VOCA) 

UCA has a Memorandum of Understanding WIth NARO to collaborate WIth theIr membershIp 
The Deputy DIrector indIcates there needs to be Increased aSSIstance In the introductIon of new 
PH technologIes to farmers and training of theIr fIeld workers The MOU may well be the 
appropnate vehIcle to expand cooperatIve efforts 

UCA appreCIates the aSSIstance already prOVIded ItS membershIp through collaboratIon WIth the 
PH Umt FIeld workers have learned vanous PH technologIes and bUIlt up a certain capaCIty 
level However, It IS apparent that UCA represents almost 20 percent of the pnvate sector of 
farmers Increased emphaSIS should be focused on bUIlding UCA postharvest technology 
capabIlItIes 

3 Multl-Purpose TraInIng and Employment AsSOCIatIOn of Iganga 

The Agncultural Development Center (ADC) has set up 25 MTEAs In the Iganga DIstnct An 
Important aspect has been training farmers to dehver properly cleaned and dned maize The 
program has also demonstrated that the farmer and buyer could benefIt by paying a premIUm 
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pnce for a qualIty product Farmers, who partIcIpate m the program and delIver qualIty maize, 
can earn an addItIOnal 15s /kIlo over market pnce 

The DIrector of each MTEA sells a qualIty product m terms of a clean 100 kIlo bag of maize 
There are probably about 8,000 farmers partIcipatmg m the program Each Center gathers 10 
MT of qualIty maize and transports It to Kampala 

Center dIrectors m proper postharvest drymg and gram management technIques to cooperatmg 
farmers A number of the dIrectors have receIved PH UnIt trammg and have encouraged farmers 
to bUIld multI-purpose dryers mtroduced by KARl ThIS consultant talked to two farmers who 
were MTEA members and had bUIlt and utIlIzed dryers 

A US$2 5 mIllIon grant from the E U has been approved to expand the MTEA concept Fmal 
details are bemg worked out wIth the GOU The grant would help fmance and set up an 
addItIOnal 175 centers m maIze growmg dIstncts MTEA dIrectors already have benefItted from 
PH Program trammg and have passed thIS along to theIr members However, once the addItional 
fundmg gets m place and another 175 centers are developed, thIS wIll represent an excellent 
opportunIty to bUIlt up MTEA capaCIty One Idea IS to have MTEA aSSIgn one of theIr members 
to become a PH speCialIst, and to receIve speCIalIzed trammg through KARl 

4 BntIsh Amencan Tobacco Company 

Pnvate sector based agncultural extenSIOn servIces, represent an attractIve alternatIve or 
complementary approach for some small value added crops WhIle the emphaSIS IS on tobacco, 
BAT fIeld workers also prOVIde technIcal adVIce on food secunty crops Postharvest technologIes 
and trammg for BAT fIeld workers IS worth developmg BAT serves over 35,000 farmers 

5 Uganda 011 Seed Processors AsSOCIatIOn 

Accordmg to Peter Otlmodoch, ExecutIve DIrector for UOSPA, mcreasmg soybean and 
sunflower matenals to produce qualIty vegetable OllIS a major objective of the aSSOCIatIOn 

Several UOSP A managers have receIved trammg and technIcal aSSIstance from the PH UnIt The 
011 mIll m LIra has receIved aSSIstance m the constructIOn of a large dryer, and a mechanIcal 
cleaner IS also bemg tested Some farmers have utilIzed dryers for sunflowers, but further work 
m speCIfIC technIques IS needed The LIra plant employs about 25 sub county representatIves to 
supply seed to farmers and then buy back seed ThIS may represent a potentIal capacity-bUIldmg 
opportunIty to tram farmers III PH technologIes 

6 Uganda Seed Company 

The PH UnIt has prOVIded some techmcal aSSIstance to USC An mactIve 10 MT maize seed 
dryer m Masmdi was reactivated through techmcal aSSIstance work proVIded by PHH Team John 
MuyenzI, Seed Processmg Manager of the Masmdi Plant, expressed hIS appreCIatIOn for the 
actIVatIOn of the dryer, and also the technIcal trammg receIved m terms of operatmg the dryer 
The enhance drymg capaCIty enables the plant to dry maize from growers on schedule 
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7 PrIvate Compames 

The KARljPHHSjPHP has worked wIth several prIvate farm eqUIpment compames, mIllers, and 
exporters New postharvest machmery and technologIes, mcludmg agroprocessmg eqUIpment, 
have been mtroduced to farm eqUIpment manufacturers m Kampala and SorotI These compames 
are now able to manufacture economIcal hand-operated shellers, food processmg eqUIpment, 

--cleaners, and other slmple technologIes MUTe than 2,000 small hand malze shellers have been­
made by a manufacturer m Soroh There IS no doubt, that the techmcal capabIlIty of these 
manufacturers have been Improved The secret IS to get WIde spread adoptIOn of new 
technologIes by farmers and then the cost of mass producmg low cost eqUIpment WIll become 
more affordable to the farmer A UNDP project IS workmg on postharvest Issues mcludmg 
cassava 

Summary 

The development of capacIty of the prIvate sector IS the best opportunIty for long term 
sustamabilIty of new postharvest technologIes UOG extenSIOn support may come and go, but 
the prIvate sector IS based on a more solId, long term base wlthm a free market system 

InVItatIOns from the UNFA and UCA, representmg about 25 percent of farmers m Uganda to 
strengthen postharvest collaboratIOn WIth KARl PH UnIt, deflmtely must be followed up The 
UCA already has a MOU m place WIth NARO The MOU mIght be the approprIate vehIcle to 
begm strengthenmg collaboratIOn UCA has 45 fIeld workers who can be tramed The UNFA 
has proposed aSSIgnIng fIve dIStrICt field workers to be tramed by the PH UnIt m postharvest 
technologIes ThIS presents an excellent opportumty to buIld up the capaCIty of the AsSOCIatIOn 

The potential expanSIOn of MTEA centers offer addItIonal opportUnItIes as well as expanded 
collaboratIon WIth other entItles m the prIvate sector The greatest constramt IS the lImIted 
person power aVailable at KARl to explOit these capaCIty bUIldmg opportunItIes Operatmg 
support IS also needed An mvestment m the prIvate sector appears to have an excellent future 
payoff 

Non-Governmental OrgamzatIons (NGO) 

A number of Non-Governmental Orgamzatlons have been mvolved m the technology transfer 
aspects of postharvest technologieS These NGOs mclude ApproprIate Technology Uganda 
(ATU) , EnVIronmental ProtectIOn and Development Project (EPDP), Food SecurIty and 
Marketmg Project (FOSEM) of AgrIcultural CooperatIve Development InternatIOnal (ACDI), 
Volunteers m Overseas CooperatIve AsSIstance (VOCA), and a number of other NGOs A short 
deSCrIptIOn of each NGO and theIr technIcal transfer capaCIty follows 

1 Appropnate Technology Uganda (ATU) 

ATU, WhICh IS USAID funded, IS m seven dIStrICts WIth programs dIrected at food secunty ATU 
does not generate postharvest technologIes but seeks eXIstmg technologIes at KARl ATU has 
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been workmg m collaboratIOn wIth both the KARl PPHS Umt and the dIstnct PHSMSs ATU 
works wIth key core groups of farmers ATU conducts trammg m both postharvest and 
agroprocessmg technologIes 

ATU's major actIVItIes mclude promotmg trammg m postharvest management to small holder 
producers m selected dIstncts wIth special emphasIs on women farmers Trammg has been 
carned out m trammg households to use multI-purpose dryers and appropnate crops wIth specIal 
emphaSIS on the effIcIent use and management to ensure the vIabilIty of seeds ATU also 
proVIdes refresher courses for tramed artIsans already workmg m the dIstncts KARl 
profeSSIOnals have conducted several postharvest trammg workshops for ATU fIeld workers 
ATU offers an Important postharvest trammg presence m seven dIstncts and then fIeld workers 
have developed post trammg skills to teach farmers 

2 EnVIronmental ProtectIOn and Development Project (EPDP)--EPDP funded through ACDI 
(Agncultural CooperatIve Development InternatIOnal) 

EPDP IS working m fIve dIfferent dIstncts The KARl PH Umt has tramed EPDP fIeld workers 
m constructIOn of Improved cnbs and sIlos, constructIOn and utIhzatIOn of multI-purpose dryers, 
and sImphfied agroprocessmg techmques EPDP works closely WIth DIstnct PHSMSs, NUFA, 
and other farmer groups EPDP fIeld workers have gamed postharvest skills and bUIlt up a 
certam level of capacIty to teach farmers the reqUISIte skills 

3 Food Secunty and Marketmg Project of ACDI (FOSEM) 

The FOSEM Project IS funded by a grant through the MonetIzatIOn Project under a PL-480 
program FOSEM IS promotmg the productIOn and marketmg of maIze, beans, soybeans, cassava 
and small grams m the dIstncts of MasmdI, Tororo, Busta, and Iganga Ben Ekot, Project 
Manager, reported that the PH Umt tramed eight field and office staff m a workshop 
concentratmg on postharvest technologIes and eqUIpment for beans and maize The tramed staff 
are now teachmg farmers m the dIstncts the new technologIes 

4 Volunteers m Overseas CooperatIve AsSIstance (VOCA) 

ANEPP has proVIded assistance through the VOCA Farmer-to-Farmer program to the PH 
Project WIth addItIonal hands-on techmcal and agnbusmess management The PHHS Project has 
utilIzed the servIces of several excellent volunteers The volunteers are usually only m Uganda 
for about SIX weeks and generally work on speCifiC projects It IS diffIcult to develop much 
mdlvldual or orgamzatIOnal capaCIty unless thiS IS bUIlt mto the terms of reference or If the 
aSSIgnment speCIfIcally calls for the trammg of profeSSIonals or fIeld workers mvolved m 
transfernng postharvest technologIes 

5 Other NGOs and Programs 

There are other NGOs mvolved m postharvest technology work With end-users These mclude 
CARE, World VISIOn, ACCORD, World Learmng, and other mternatIOnal and Uganda NGOs 
The consultant dId not have tlme to VISit and talk With representatives of these orgamzatIOns 
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The Netherlands IS developmg a comprehenSIve mfrastructure program m a number of dIstncts 
ThIs IS a IS-year commItment ActivIties mclude mIcro-credIt for agroprocessmg and postharvest 
technologIes RIce hullers have been mtroduced as well as hammer mIlls CredIt for storage umts 
for crops IS also avaIlable for groups The program IS workmg closely wIth Margaret Angom, the 
LIra Dlstnct PH SMS 

Bmldmg NGO capacIty has proven effectIve withm the hmited bfe of the PH Project Efforts 
should be expanded However, a major constramt are the shlftmg pnontIes of NGOs and the 
uncertamty of contmued long term fundmg by donors and pnvate CItIzens 

InternatIonal OrgamzatIons 

InternatIOnal Agnculture Research Centers such as the InternatIOnal InstItute of TropIcal 
Agnculture (IITA), the InternatIOnal RIce Research InstItute (IRRI), Centro InternacIOnal de 
Agncultura TropIcal (CIAT), and others, proVIde a tremendous source of aSSIstance m the 
development of postharvest machmery and technologIes The orgamzatIOns have helped provIde 
the KARl PH U mt WIth a number of postharvest prototypes whIch have been further refmed and 
tested ThIS IS an excellent source to draw on to strengthen KARl's techmcal and trammg 
capacIty 

US umversitIes are another Important source that can be tapped to buIld capacIty The Project 
has drawn on the expertIse of MISSISSIPpI State U mversIty, the Postharvest InstItute Program at 
the Umverslty ofIdaho, the Agncultural Engmeenng Department at Kansas State UmversIty, 
and several other project collaborators The Food and Agncultural OrgamzatIOn (FAO) IS 
another excellent mternatIonal orgamzatIOn The development of the postharvest data base at 
KARl IS an excellent example of bmldmg up mformatIOn and data capaCIty There are over 
45,000 postharvest references m the data base Support for the data base must contmue to be 
supported 

Summary 

Bmldmg up the postharvest capaCIty of Uganda's human resources of agncultural profeSSIOnals, 
fIeld workers, and farmers IS cntlcal If the target to reduce postharvest losses, Improve food 
quahty, and Improve farm famIly mcome IS to be achIeved Early m the Project It was recogmzed 
that essential to success of buIldmg of capaCIty wlthm the UOG and collaboratmg orgamzatIOns 
reqUIred commItment and support 

The GOU currently budgets about 0 2 percent of ItS budget for agncultural research At the start 
of the proJect, 10 key speCialIsts at the KARl Postharvest Program were engaged m postharvest 
work Of these, five were conSIdered key project personnel Many of the speCIalIsts ongmally 
workmg WIth the project have been reassIgned or promoted to other dutIes smce It began In 
addItIon, the GOU has mandated the research speCIalIst need to transfer generated postharvest 
technology to fIeld workers and farmers The commensurate operatIOnal support from the VOG 
has not been forthcommg 
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A major constraint has been the Inadequate GOU counterpart funding The In-cash counterpart 
fund, earmarked for the PHHS, came to a halt early In the project The PHHS project has been 
operating almost completely USing ItS own funds and resources to keep ItS on-statIOn and fIeld 
actiVIties operating USAID local funds, amountmg to 25,000,000s , has enabled the project to 
support most operatIOnal actiVIties 

KARl semor staff members are well trained, however because of the many research actiVIties of 
each KARl PHP member, they have only a very lImIted time for technology and training 
programs of the PHHS project Only four or fIve of the entire semor staff members are partially 
aVailable for PHHS actiVItIes Even these staff, who are aVailable, are already spread very thinly 
across the broad spectrum of theIr PH commItments The sItuatIOn WIll continue to worsen as 
PH actiVIties are expanded One solution would be to enlIst the servIces of PH specialIsts from 
other research institutIOns such as AEATRI, Food SCIence Research InstItute (FOSRI), and 
Namulange AgrIcultural Research InstItute (NARI) Another option IS for addItional funding to 
be proVIded so that PHHS can hIre ItS own fIeld assIstants under the low and hIgh value crops 
components of the project ThIS would alleVIate the dependence of the PHHS Project on the 
partiCIpatIOn of the already over-extended KARl PHP semor staff members These problems 
must be addressed If postharvest leadershIp and capaCIty at the natIOnal level IS to be Improved 
and made sustainable The true measure of the GOU, toward a commItment to project success, 
IS In part the finanCial commItment needed to ensure project sustaInabilIty If postharvest losses 
can be substantially reduced, It WIll represent sIgmfIcant economIC saVings to Uganda and ItS 
farmers 

An Important aspect, toward project obJectives, IS bUilding the capaCIty of the UAES, the prIvate 
sector, and NGOs The UGO has greatly reduced support for the extenSIon servIce AgrIcultural 
personnel are now aSSIgned dIrectly to the dIStrICt governmental umt The fIve target dIstnct 
PHSMSs have been key contacts at the dIstrIct level for the PH program All fIve speCIalIsts 
have other duties as well To date, the five SMSs have receIved intenSIve training from the KARl 
speCialIsts, and they In turn are training agncultural agents, NGO fIeld workers, and farmers In 
postharvest technologIes ThIS has been a successful fIrst step In bUilding capaCIty at the dIstnct 
level 

The development of pnvate sector capaCIty IS the best opportumty for long term sustaInabilIty 
of new postharvest technologIes PreSIdent Musevem congratulated UNFA and UCA for theIr 
roles In proVIding farmers WIth agncultural adVISOry servIces, and noted that by offenng the 
servIces on a demand-drIven and cost recovery baSIS, that these orgamzatIOns are empowerIng 
the farmers to assure agncultural sustaInabIhty 

The UNFA and UCA represent about 25 percent of the farmers In the country About 20 
percent of these can be claSSIfIed as semI-commercIal farmers The KARl PH Project has trained 
a number ofUNFA and UCA fIeld workers In postharvest technologIes The UNFA leadershIp 
has proposed aSSIgning fIve of theIr dIstnct fIeld offIcers to work dIrectly WIth the PH Project 
These offIcers would undergo intenSIve trammg at KARl WIth follow-up and refreshers courses 
m the fIeld ThIS offer needs to be further explored It does at least tentatIvely demonstrate the 
commItment of one of the two leadmg farmer orgamzatIons m the prIvate sector CapaCIty 
bUlldmg WIth large farmers, mIllers, exporters and farm machinery compames has been 
ImpreSSIve and should continue 
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The NGOs especIally ATU, EPED, and FOSEM are actIvely promotmg postharvest technologIes 
KARI/pHHS speCIalIsts have provIded trammg for theIr fIeld workers and farmers NGOs WIll 
contmue to conduct effectIve postharvest technology programs and actIvItIes, however, a major 
constramt IS the uncertamty of NGO fundmg dependmg upon the external donors and pnvate 
cItizens Contmued support of NGO postharvest actlVltIes IS essential Some capacIty bUIldmg of 
staff, and NGO farmers and groups has been obtamed 
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SectIon VI Available Credit Programs III Support of Improved ProductIOn and Post 
ProductIOn Technologies 

Overview 

A central aspect of the dally struggle m Uganda IS the peoples' msecunty to suffIcIent quantities 
of nutntIOus food A recent study mdlcated that 45 percent of rural chIldren suffer a certam 
degree of malnutntlon A number of factors contnbute to thIS sItuatIon a heavy dependency 
on ram-fed agnculture, madequate agncultural technologIes mcludmg postharvest, lImIted 
extenSIon adVISOry servIces, poor mfrastructure, msufficient markets, and msuffIcient agncultural 
credIt ApproXImately 80 percent of the rural populatIOn are claSSIfIed as small holder farmers 
cultivatmg less than 25 ha of land The maJonty of the remammg 20 percent are claSSIfIed as 
semI-commercIal farmers 

In Uganda, women prOVIde about 75 percent of the agnculturallabor force m a predommantly 
agncultural country, are responsIble for about 80 percent of food crops, more than 50 percent 
of cash crop productIon, and for vIrtually all food processmg Womens' contnbutIon to rural 
households do not end WIth crop cultIvation Women thus have pnmary responsIbIlIty m 
household management, food preparatIon and famIly health and welfare Women's contnbutIOn 
to the productIve process as well as household dutIes IS not matched by theIr control over the 
use of resources 

Access of women to credIt IS most dIffIcult DespIte hIgh labor force partIcIpatIOn rate of women 
In agnculture, very few women have access to credIt faCIlItIes UtilIzatIOn of credIt IS lImIted by 
hIgh mterest rates, even WIth the Uganda Women's FInance and CredIt Trust Fund The Interest 
rates are as hIgh as 28 percent annually Secondly, because of the lack of access to collateral 
(usually land title), need for a male CO-SIgner, and low level of lIteracy, women are not able to 
tap the usual credIt funds or revolVIng fund schemes Also, those most In need of credIt, the poor 
women In general, are not In a pOSItion to come up WIth convIncmg proposals because of theIr 
low SOCIal, educatIonal and economIC status 

A number of speCIfIc credIt-OrIented projects are bemg Implemented m the country In WhICh 
women through establIshed quotas are benefittmg One of these IS the West NIle CredIt project 
admInIstered by the MInIStry of Gender and CommunIty Development WIth UNCDF and CARE 
fundIng The co-operatIve credIt schemes also prOVIde short term productIOn credIt to women 
farmer members of cooperatIves IFAD also supports a number of projects m the country by 
provIdmg loans to rural women 

CredIt programs have performed poorly, m general, m Uganda A study by the Bank of Uganda 
(BOU) revIewed the credIt programs IncludIng the Rural FInance Scheme admInIstered by the 
DCB, the CooperatIve CredIt Scheme, managed by the Cooperative Bank, credIt components 
In the Northern Uganda ReconstructIon Program, South Western RegIOn Agncultural 
RehabilItatIon Project, and the Smallholders Cotton RehabIlItation Project Implemented by the 
MInIstry of AgrIculture, Ammal Industry, and Flshenes (MAAIF) 
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The Bank study mdicated that all of the credIt schemes performed poorly The report noted 
"bureaucratIc culture has been pervasIve at the levels of Implementmg agencIes and 
mtermedIanes UltImate borrowers often consIdered themselves to be nghtful benefiCIaneS of 
government funds, made avaIlable for dIstnbutIOn as grants and not credIts Such perceptIOn and 
behaVIor by management, staff, borrowers and polItICianS all contrIbuted to damage fmancIaI 
discIplme, low qualIty loan portfoho, mIsallocatIOn of credIt, dIversIon of loan use, hIgh loan 
delInquency and defaults and weak fmancIaI mstItutIOns " ThIs IS basIcally the condItIOn of the 
farm credIt envIronment today m Uganda Some mIcro-enterprIse loans are bemg made for small 
busmesses, however, gUIdehnes for these loans lImIt credIt for agroprocessmg and on-farm 
processmg Therefore, the vast majorIty of farmers m agrIcultural productIon are margmahsed 
from agrIcultural credIt 

Agricultural Credit Programs 

The consultant talked to the representatIves of a number of programs wIth credIt subcomponents 
to determme If credIt was aVailable for agroprocessmg or for postharvest technologIes 

1 Uganda National Farmers Association 

The CredIt and Marketmg Support Project was to establIsh effectIve credIt support to the 
marketmg actlVltles of the UNFA Busmess agents are selected by UNFA dIStrICt commIttees 
The loans supply mputs, market the outputs and assIst WIth medIUm-term and seasonal loans to 
about 300,000 households 

DANIDA IS assIstmg the UNFA m operatmg a farm credIt program for about 2,000 members 
These loans can be used to purchase agroprocessmg eqUIpment and postharvest technologIes 
The repayment rate on loans IS almost 100 percent DANIDA IS plannl!!~ on greatly expandmg 
thIS program m 1999 

2 Uganda CooperatIve AllIance (UCA) 

The prImary socIety (PS) IS the basIc bUIldmg block of the cooperatIve movement Today there 
are about 6,000 of them, the majorIty (75 percent) of WhICh are agrIcultural marketmg socIetIes 
dealmg mamly WIth coffee and cotton Others deal wIth vegetables, daIry farmmg, transport, 
hIdes and skins, credIt and savmgs and fIshmg ConSIderIng all categorIes of SOCIetIes, the average 
membershIp IS about 500 MembershIp usually IS granted to heads of households CooperatIves 
represent a substantIal percentage of the farmmg households m the country 

Leonard Msemakeveh, Deputy DIrector of the UCA, reports that about 600 of the PSs have 
credIt and savmgs programs Approved loans can go up to 1,000,000s The Deputy DIrector 
reported that many loans are approved to purchase agroprocessmg and postharvest eqUipment 
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3 ForeIgn-based NGOs 

ForeIgn-based NGOs whIch are specIfIcally microfmance mstitutIOns and those WhICh are multl­
sectoral wIth microfmance as a component m theIr programs, mclude FINCA, World VIsIon, 
World Learnmg, Accord, etc 

FINCA's target group IS women The dIstncts where FINCA IS actIve make loans avaIlable for 
some agncultural purposes FINCA works WIth groups of 25-35 women Compulsory and 
voluntary savmgs, such as pre-loan savmgs must be 10 percent of loan pnncipal and post loan 
savmgs must be 20 percent World VlSlon IS currently Implementmg small busmess actIVItIes m 
eIght dIStrICtS They grant loans from 50,000 to 1,000,000s 

The Uganda Women's Fmance Trust LImIted was founded m 1985 It IS affIlIated WIth the 
Women's World Bankmg m New York The Trust has mne centers ClIents are women m urban 
and rural areas mcludmg Iganga, Soroh, and Mbale Chents for groups of from 10-25 members 
cannot exceed 20 percent men m theIr groups Loans up to 1,500,000s are made LIke FINCA, 
they only lend to mdlVlduals who are attached to a group Most loan reCIpIents are mvolved m 
agncultural and busmess ventures 

The Pnvate Enterpnse Support, Trammg, and OrgamzatIOnal Development (PRESTO) Project 
The ObjectIve of the mIcro component of the PRESTO project IS to strengthen mstitutIOns that 
prOVIde savmgs and credIt servIces to mICro enterpnses PRESTO has aSSIsted NGOs that 
specIalIze m microfmance, mcludmg NGOs that have multIple programs, World VISIon, Plan 
InternatIOnal, Oxfam, and ChnstIan Rural ServIces 

4 Other CredIt Sources 

There are a number of other orgamzatIOns that proVIde loans to the rural sector One of these 
IS the VIllage Bank concept There are now about 40 VIllage Banks m the country Banks are 
generally estabhshed m towns WIth more than 2,000 populatIOn The commumty, through 
coordmatIOn of a leader, express theIr deSIre to have a bank and servIces managed by them A 
bank needs to have about 400 members The membershIp entry fee IS 10,000s and umt shares 
of capItal are worth 50,000s Most of the loans are for micro-enterpnses, but Mr Palmer, a 
VOCA volunteer, reported that some loans are made to support the purchase of agroprocessmg 
and postharvest eqUipment The VIllage Bank IS a pnvate sector development venture 

Uganda Cooperative Savmgs and CredIt Umon (UCSCU) was founded m 1972 Current 
membershIp IS 200,000 WIth approXimately US$100,000,000 m total share value A total of 40 
percent of the members are women About 70 percent of the Umons are rural based 

The Uganda Post OffIce Savmgs Bank (UPOSBI) works under the framework of the Uganda 
Posts and TelecommumcatlOns Corp One challenge for UPOSBI IS to make mstltutIOnal 
arrangements for cost-effectIve savmgs mobilIzatlon and dehvery of other fmancIaI servIces, 
mc1udmg encouragement of VIllage banks and capaCIty bUIldmg at the chent level 

In the Apac DIstnct there are two local credIt sources These are the MarUZI Development 
AsSOCIatIOn and the Apac Development Fund The Apac Fund IS capItalIzed at 50,000,000s and 
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loans can be made up to 200,000s Rural women can use thIS source to purchase matenals to 
make multI-purpose dryers 

The Uganda 011 Seed Processmg AssocIatIOn funded under PL 480 IS makmg 70,000,000s 
avaIlable to farmers m two dIstncts to buy mputs The UOSPA DIrector saId that farmers could 
borrow funds to buIld a mUlti-purpose dryer to utIlIze m the drymg of 011 seed crops 

Table 10 Farm CredIt AccessIbIlIty 

I OrgamzatIOn I Type of CredIt for I Comments 

Uganda Women's Fmance • Microenterpnse • 28% mterest 
& CredIt Trust Fund Agroprocessmg • Male SIgner needed for 

loan to women 

West NIle CredIt Project • ProductIOn CredIt • Targeted for women 

UNFA • ProductIon CredIt • 100% repayment 
-- -- - - • Agroproce<;<;mg - - - - • 33% mtere<;t -

• Postharvest eqUIpment • DANIDA support program 
WIll expand to > 1,000,000s 

UCA • ProductIon credIt • 500,000s 
• Agroprocessmg • Local socIetIes 
• Postharvest eqUIpment • 23% mterest 

FINCA • Some agroprocessmg • Women--target 25--35 
• 50--1,000,000s 
• Pre-loan savmgs 100% 
• Post loan 200% 

PRESTO • MIcro enterpnse • Women 
development mcludmg • NGO support 
agroprocessmg 

VIllage Banks • Agroprocessmg • 30% mterest 
• Microenterpnse • 10,000s 

• MembershIp entry 

MarUZI Dev AssocIatIOn • Postharvest equIpment • APACwomen 
• Agroprocessmg • 200,000s 

UOSPA (Uganda 011 Seed • MultI-purpose dryers • LImIted to 2 dIstncts 
Processors AsSocIatIOn) • Inputs for ag production 
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Summary 

Farmers m the rural sector encounter severe dIffIcultIes m trymg to obtam credIt for 
agroprocessmg and postharvest technologIes (example a multI-purpose dryer) Womens' access 
to credIt IS dIffIcult because of educatIOnal, socIal, and low economIC status 

Histoncally, accordmg to studIes conducted by the Bank of Uganda, almost all credIt schemes 
have performed poorly Major problems have been poor repayment records, development of 
attItudes that money loaned IS m fact a grant, dIverSIOn of loan use and loan delmquencies 

CredIt for farmers IS avaIlable through certam of the UNF A groups DANIDA IS provIdmg some 
fmancmg m a pIlot project UtIhzmg group pressure, UNFA leadershIp reports repayment of 
almost 100 percent of the loans DANIDA plans on expandmg support for the program m 1999 

UCA represents more farmers than any other organIZatIOn m the rural sector Members can 
obtam loans m about 600 of the Pnmary SOCIetIes Loans are made for agroprocessmg and 
postharvest technologIes Interest on loans m the credIt UnIons IS 33 percent and mterest on 
savmgs runs 25 percent 

There are a number of foreIgn based NGOs WhICh have program subcomponents to support 
micro-enterpnses The PRESTO ProJect, whIch IS USAID supported, strengthens the mstItutions 
that provIde savmgs and credIt servIces for mIcro enterpnses PRESTO aSSIsts programs such as 
World VISIon, Oxfam, Plan InternatIOnal, and many others Some possIbIlItIes may eXist through 
these credIt programs to obtam loans to purchase postharvest technologieS 

Forty VIllage Banks, Postal CredIt UnIon, and Uganda Savmgs and CredIt UnIon are other 
fmanctal mstItutIOns WhICh may proVIde credIt for micro-enterpnses Obtammg credIt can 
enhance and buIld capacIty of rural farmers to purchase matenals for postharvest technologIes 
A complete mventory of all credIt sources aVailable withm each dIstnct would be a valuable 
resource for DIstnct PHSMSs and other fIeld workers WIth postharvest technology 
responSIbIlItIes A summary of farm credIt acceSSIbIlIty IS lIsted m Table 10 
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SectIOn VII 

Overview 

Development of a DecentralIzed, Capacity Buddmg and Sustamable Postharvest 
Technology Transfer Plan 

The purpose of SectIOn VII IS to outlme the development of a decentralIzed, capacIty buIldmg, 
and a sustamable postharvest technology plan The plan mcludes a budget The development of 
a plan mcludes a budget to support essential actlVltIes to extend the transfer of proven 
postharvest technologieS 

The three major sets of technology transfer stakeholders mclude GOU, the prIvate sector, and 
NGOs USAID/Kampala and external donors also have an Important mvestment m the Project 
The ongmal need for the Project was based on the fact that postharvest losses for Uganda of low 
value-added crops, mcludmg maIze and beans, exceed an estimated US$18,000,000/year Maize 
postharvest losses often exceed 30 percent, and bean losses are eStimated to range between 10-20 
percent/year Soybean and sunflower seed losses also are m the 10-20 percent loss category 
Postharvest losses contnbute a negative Impact on the mcomes ot farmers as well as a constramt 
to exportlng 1o\\< value added crops such- as marZe and beans 

The ongmal grant agreement, totalIng about US$29 mIllIon, was SIgned by the GOU and 
USAID m 1995 MISSISSIPPI State Umverslty served as the external contractor and prOVIded long 
term techmcal aSSIstance and support to the KARl Postharvest Program It was deSIgned to 
mcrease ItS capaCIty to conduct postharvest fIeld research and technology transfer Other 
functIons were to carry out adaptIve research, deSIgn and develop trammg programs and 
materIals, develop a long term technologIcal strategy and plan for provldmg postharvest research 
and technology transfer servIces to both the farm and commerCial sectors 

The PH Program started m about March 1996 A number of postharvest technolOgies have been 
developed under the KARl Postharvest Program One of the most ImpressIve has been the 
development of multI-purpose dryers by the PHHS Project Over 100 of the dryers have been 
bUIlt m fIve target dIStrICtS A number of technologieS are bemg manufactured by local farm 
eqUIpment manufacturers and fIeld tested 

The development of postharvest technologIes at KARl are well advanced The major challenge 
facmg the Project IS gearIng up to expand and multIply technology to techmcal transfer agenCIes, 
farmers and the commerCIal sector In addItion to research responSIbIlIties, the GOU has 
assIgned the NatIOnal AgrIculture Research OrgamzatIOn (mcludmg KARl) researchers a 
techmcal transfer mandate ThIS has been accompamed by major manpower reductIOns m the 
Uganda Agncultural ExtenSIon ServIce and the decentralIzatIOn of remammg UABS fIeld staff 
to dIstnct governmental umts 

In the ongmal Project Paper, the GOU mdlcated a commItment to an expanded postharvest 
program m allocatmg personnel and other resources to postharvest technology development 
However, m lIght of severe economIC constramts, the GOU has not fIlled many of the 
postharvest pOSItIons at KARl A number of postharvest researchers have been reaSSIgned to 
other dutIes or have been promoted The long term techmcal adVIsor estImates that there are 
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only two researchers workmg part time on postharvest technology development and transfer 
duties ThIS, coupled wIth the reductIOn of UAES staff and theIr reassIgnment to the dIStrIct 
level, has reduced GOU manpower avaIlable to meet orIgmal Project goals and commItments 
ThIS IS a major constramt m bUIldmg capacIty at the natIOnal level m both research and 
technology transfer If these lImItatIOns contmue, It serIously calls mto questIOn the development 
of country capacIty and future sustamablhty of the program 

The PHHS Project has achIeved some mitIal technologIcal transfer progress The PHSMSs, 
workmg m the five target areas, have been effectIve faCIlItators m collaboratmg WIth the 
KARI/PHH The PHSMSs tram extensIon, NGO fIeld workers, farmers, and collaborate WIth PH 
researchers' demonstratIOns and adaptIve research ImtIal contacts have been made WIth the 
Uganda Farmers NatIOnal AsSOCiatIOn and the Uganda CooperatIve AllIance These two 
assocIations from the prIvate sector represent the mterests of more than 600,000 farmers The 
UNFA's leadershIp has proposed asslgmng fIve of theIr dIStrICt staff to work full time on 
postharvest technology actIvItIes The development of the prIvate sector has receIved the 
enthUSIastIc endorsement of Uganda's PresIdent Musevem In 1997, PresIdent Musevem stated, 

"I congratulate the UNF A for Us role m provzdmg farmers wuh agncultural advTSory 
servlCes, and to take note of the fact that by offenng the servzces on a demand-dnven 
and cost recovery basTS, you are empowenng the farmers to take charge of thezr 
destmy by makmg the nght cholCe, at the nght tzme, and ensunng the future 
sustamabzlzty of the servlCe " 

The strengthemng of the capacIty of the pnvate sector WIll ensure Project sustamabIhty over the 
long run 

The KARI/PHH researchers have worked WIth traders, mIllers, and exporters Large commercIal 
dryers have been tested and adopted by mIllers, and a vanety of other eqUIpment mcludmg 
cleaners are bemg utIlIzed FIeld workers from the commercIal sector have also been tramed m 
postharvest technologIes 

The KARI/pHHS have developed strong tIes WIth NGO donor funded projects There are a 
number of NGOs that mclude postharvest technologIes as part of theIr program mandate These 
mclude ApproprIate Technology Uganda(ATU) affIlIated WIth Enterpnse Works WorldWIde, 
formerly ApproprIate Technology InternatIonal (ATI), EPED, FOSEM, and others NGO field 
workers have been tramed and new postharvest technologIes Introduced NGOs are Important 
stakeholders In the technology transfer process The major NGO constraInt IS that fundmg IS 
often dependent on the "good wIll" of external donors and prIvate CItIzens 

The potentIal economIC Impact m reducmg postharvest losses IS well documented The reductIOn 
of losses and Improvement m value-added qualIty of crops mcreases farm mcome Dr Norman 
BorIaug pomted out that governments must mvest m both agncultural research and techmcal 
transfer orgamzatIOns m order to realIze the full economIC potentIal and benefit StudIes 
conducted by the IARIs mdicate that sIgmficant mvestments by Afncan governments can realIze 
a return of from 100-300 percent for each dollar mvested m research/techmcal transfer programs 
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The current KARl/pHHS program has made adequate progress m the development of 
postharvest technologIes Fundmg for the project termmates at the end of December 1998, 
however, a proposal for a no-cost extensIOn to the end of December 1999 IS currently bemg 
developed by MISSISSIppI State Umverslty, and It WIll be submItted to USAID/Kampala The 
extenSIon would enable the long term TA to contmue along wIth general project support 
However, the fmancIaI and manpower hmitatIOns wIll contmue to constram the Project from fully 
reahzmg ItS objectives ThIS consultant was asked to reVIew the Project m terms of ItS current 
technology transfer, and to develop a plan WhICh could enhance long term capaCIty bUIldmg and 
sustamablhty The Plan IS outlIned m the next sectIOn 

NatIonal Postharvest Technology Transfer Plan 

The Plan outlmed m thIS report IS a proposal developed by thIS consultant and based on hIS 
observatIOns, mtervlews WIth stakeholders and reVIew of project documents The Plan IS genenc 
m nature and focuses on technology transfer A baSIC assumptIOn IS that a great deal of 
postharvest technology has been developed and tested at KARl, and that the major task 
remammg IS to promote WIdespread dIffuSIOn of the technology to farmers and the commerCIal 
sector 

ThIS consultant also recogmzes that a one year, no-cost extenSIOn to be funded by USAID, stands 
an excellent chance of bemg approved ThIS would contmue the project for an addItIOnal year 
Some of the actiVItIes and strategIes outlIned m the Plan may well overlap and duphcate those 
m the PPHS Project The major concern of thIS consultant IS to outlme those actIVItIes, strategIes, 
and the resources needed to deSIgn a postharvest technology transfer plan that bUIlds capaCIty 
and ensures sustamabIhty of project goals A budget IS also mcluded The proposed plan IS 
budgeted for a two year penod mcludmg external techmcal aSSIstance SpeCIfIC sources of fundmg 
WIll need to be worked out by the stakeholders m order to support the Plan Budget The GOU 
fmancIaI commItment IS also outhned 

Plans for gUIdmg the development of a technologtcal transfer plan can be drawn from the work 
of many decades of partnershIps between mternatIOnal agenCIes, NGOs, the pnvate sector and 
natIonal governments The baSIC steps are (1) Project DeSIgn and Strategtes, (2) LeadershIp, (3) 
Fmanclal Sustamablhty, (4) Momtonng and EvaluatIOn, (5) BenefICiary PartICIpatIon, and (6) 
Structured FleXIbIhty WhIle It IS recogmzed that a country's macroeconomIC enVIronment and 
pohcles m such areas as exchange rates and agrIcultural prIcmg are CrItIcal to technologIcal 
transfer actIVItIes and agrIculture as a whole, they are more properly part of a larger polIcy dialog 
between donors and reCIpIent countrIes Major components of the plan are dIscussed, and 
relevant actIVItIes, leadershIp roles, and baSIC assumptions are outlmed 

Project DeSIgn and StrategIes 

Project DeSIgn and StrategIes ImplIes that the fIrst step m the development of the plan IS for the 
stakeholders leadershIp to meet m a workshop settmg to reexamme and agree on goals for the 
Plan Project LeadershIp at KARl should take pIvotal role m dlalogmg WIth UAES, DIStrICt 
Government, UCA, UNFA, AI, EPED, FOSEM, and other pnvate sector and NGO 
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representatives SpecIfICIty Imphes careful target selectIOn m order to maxImIze project outputs 
and project resources For example, specIfIc targets for the Plan may be hmited to semI­
commercial farmers and the commercIal sector 

CntIcal for enhancmg sus tamable project development IS an early and effectIve dIalogue 
regardmg goals and procedures between the vanous stakeholders Mutual agreement IS basIc to 
assIst the stakeholders m achIevmg theIr articulated short term project goals whIle at the same 
time promotmg sus tamable development for a contmuous flow of long term benefIts ThIS step 
should be carned out as soon as possIble Once the goals are m agreement, then specIfIc 
strategIes, actiVIties, momtonng and evaluatIOn can be more easIly agreed upon Goals and 
objectives for the plan wIll, m fact, be very SImIlar to those of the PHHS Project The 
stakeholders Implementmg the current PPHS Project component, have twIce gone through a 
SImIlar exerCIse smce the start of project ImplementatIOn, but a SImIlar actiVIty WIll stIll be 
reqUIred 

Certam actIvIties and commItments such as basehne studIes, apphed fIeld postharvest research, 
trammg programs, development of trammg programs, conductmg farmer tnals and 
demonstratIOns, momtormg and evaluatIOn procedures, and other actIVIties can be planned once 
project goals and ObjectIves can be agreed on 

Leadership 

The KARl PH Program already has the natIOnal mandate for postharvest technology research 
and transfer ThIS cntical cadre of researchers needs to be expanded, especIally If the long term 
capaCIty at the natIonal level IS to be mamtamed ThIS IS especially Important WIth the departure 
of the long term techmcal asSIstant at EOP ThIS consultant recommends that the eqUIvalent of 
three FTEs be assIgned on a permanent baSIS to the Project The FTEs, for example, could be 
full time personnel or researchers on part time aSSIgnments Some of the researchers at AAETl 
mIght be assIgned to the umt The GOU would be responsIble for salanes, benefIts, travel, and 
support The development of thIS cnticaileadership group IS central m supportmg the long-term 
sustamabIhty of the project 

ThIS consultant also recommends that a short term techmcal technology transfer consultant be 
brought m after the departure of the long term TA to prOVIde contmUIty and help buIld natIonal 
techmcal transfer capaCIty durmg the two year plan The short term techmcal technology transfer 
consultant should be brought m on three, and SIX-week assignments The VOCA program or one 
of the current PHHS subcontractors might be a source for the short term consultant 

Fmanclal Sustamablhty 

Cost Issues WIll contmue to dommate technology transfer planmng and deSign Large scale 
systems place sIgmficant burdens on natIOnal budgets, whIle smaller ImtIatIves usually have higher 
per capIta costs These costs and theIr recurrent ImplIcatIOns need to be recogmzed and 
quantIfIed m the early stages of the Plan 
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There must be a commItment by the GOD at the hIghest levels to provIde the fmancmg based 
on a reahstlc assessment of the value of postharvest technology transfer WIthout thIS 
commItment, expenence has shown that technology transfer fmancmg, particularly for operatmg 

- costs, IS an easy target for budget cutters The result IS often a cnppled program m WhICh 
personnel lack the moblhty, matenals, and morale to perform effectively Sustamable 
commItment also needs to be consIdered 

GOD support for upgradmg manpower reqUIrements at the KARl/PHH program was outhned 
m the previOus sectiOn There are currently five PHSMSs at the dlstnct level ThIS consultant 
recommends that these fIve speclahsts be allowed to work at least 75 percent of theIr tIme on 
postharvest technology transfer work, and that fIve addItional PHSMSs be recrUIted to work m 
other dlstncts The current speclahsts are domg an excellent Job of trammg field workers and 
farmers These specIahsts thus help to buIld capaCIty m terms of fIeld workers and among 
farmers Operational support of these specIahsts should also be mcluded The Dlstnct PHSMSs 
are the program faclhtators, and contnbute key leadershIp to the decentrahzed program 

The pnvate sector IS another Important stakeholder m the postharvest technology program The 
current KARl PHH program has strengthened exporter, trader, and producer aSSOCIatIons and 
bUilt up the capaCIty of these aSSOCIations to mamtam effectIve support servIces for theIr 
members The pnvate sector represents country speCIfIC organIzations that serve theIr members, 
as a demand dnven baSIS, WIth partIal cost recovery for these servIces 

Enhancmg the capaCIty of the pnvate sector for postharvest technology transfer, represents one 
of the greatest prospects for Improvmg project sustamablhty utihzmg cost effectIve mdlgenous 
organIZatiOns The Uganda Natlonal Farmers AsSOCiatiOn, for example, has over 100,000 
members, and proVIdes them WIth technIcal servIces mcludmg some credIt UNFA leadershIp m 
prehmmary dIScussIons mdlcated they would hke to aSSIgn five of theIr dlstnct fIeld workers to 
postharvest technology responslblhties The understandmg IS that UNFA would prOVIde full 
support for theIr fIeld staff The dlstnct staff could undergo mtenslve trammg at KARl and then 
receIve refresher courses on an on-gomg basIS 

The Uganda CooperatIve Alhance (UCA) currently serves over 500,000 members through more 
than 6,000 pnmary SOCIeties UCA fIeld workers prOVIde technIcal adVIce and servIce to pnmary 
SOCIety members The DCA Deputy DIrector mdlcated hIS mterest m pursumg further 
collaboratiOn WIth the KARl PH Project UCA has a Memorandum of Understandmg With 
NARO, and thIS could prOVIde the vehIcle to expand collaborative efforts The opportumty to 
bUIld capaCIty and sustamablhty WIth the largest producer aSSOCIatIon m the country should be 
followed-up 

The MultI-Purpose Trammg and Employment AsSOCIatIon Project m 19anga Dlstnct prOVIdes 
marketmg and techmcal aSSIstance to over 8,000 maIze producers Center DIrectors collaborate 
WIth DIstnct PHSMSs m the trammg of maIze producers to properly dry maIze as an added value 
crop The EU has approved a US$2 5 mIllIon grant to facIhtate the expanSIon of an addittonal 
175 centers Increased collaboratiOn WIth the MTEA DIrectors and farmers prOVIde another 
opportumty to further bUIld capaCIty at the dlstnct level 
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NGOs are another Important set of stakeholders Most NGOs receIve donor asSIstance and 
mclude postharvest technolOgIes as a subcomponent of theIr programs Appropnate Technology 
Uganda (ATV) operates agncultural programs m a number of dIstncts Many of theIr fIeld 
workers have receIved postharvest technology trammg through the PH Umt ATV's fIeld workers 
have aSSIsted farmers m bUIldmg multi-purpose dryers, for example EPED, FOSEM, and other 
NGOs have also collaborated WIth KARl and the DIstnct PHSMSs Strengthenmg needed 
manpower reqUIrements at the KARl PH Umt and at the dlstnct level lead to upgradmg NGO 
capaCIty m postharvest technologIes The key to buIldmg natIonal capaCIty and sus tamable 
postharvest technology programs IS mcreasmg the skills and talents of pnvate sector and NGO 
agncultural profeSSIonals at the dIstnct and local levels 

ThIS consultant recommends the addItion of a short term consultant to aSSIst KARl, the pnvate 
sector, and NGOs m the development of the overall techmcal transfer plan and ItS 
ImplementatIOn of the two year penod recommended for the Plan The consultant can be 
recrUIted from one of the current project subcontractors or through VOCA ThIS consultant 
recommends assIstmg the stakeholder m the planmngltmplementatIOn of programs to achIeve 
technology dissemmation Also, to measure the Impact of these technologIes mvolvmg clIent 
IdentIfIcatIOn, program delIvery methods, collaborators and cntena for selectmg technologIes 
ThIS would be closely coordmated WIth mput from two other short term consultants 
recommended for the Plan 

Momtormg, EvaluatIOn, and Impact Assessment 

Momtonng IS a management tool needed to track performance WIthIn programs and In 
conjUnctIOn WIth feedback from the fIeld to qUIckly bnng problems to bght Momtonng should 
not be confused WIth longer term program evaluation IndIrect measures evaluate both education 
results (change m attitudes, etc) and changes m practice change/performance 

ThIS consultant recommends that the servIces of two short term speCIalIsts (VOCA, for example) 
be utilIzed dunng an early stage of the Plan The fIrst consultant would be employed to conduct 
an economIC analYSIS of the best bet postharvest technologIes ThIS would serve as the base upon 
WhICh the best technologIes WIth the greatest economIC benefIt could be transferred to farmers 
The data would aSSIst KARl/PHH speCIalIsts and the key dlstnct PHTI offIcers at the dlstnct 
level In planmng and conductmg programs The second consultant would be employed to aSSIst 
KARl and the other stakeholders develop an evaluatIOn plan and strategy to measure program 
outcomes, mcludmg both mdtrect measures, practIce changes, and the use of best postharvest 
technologIes ThIS consultant can also aSSIst KARl personnel m developIng proposals to capture 
resources suffICIent to carry out technology transfer and Impact assessment programs Both 
consultants should be utIlIzed early In the development of the Plan Both consultants should 
aSSIst project leadershIp to develop a system to measure project Impacts--both economIC and 
quahty of hfe mdlcators 
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BeneficIary Participation 

A crItical element of sustamable mstitutIonal carry-over, IS the commItment throughout the entIre 
system, that the benefiCIaneS have a VOIce m exercIsmg choIce and becommg managers of theIr 
own future Fortunately, farmers who are members of the UCA and UNFA groups, have a 
dIrect VOIce through theIr socIetIes and assocIatIOns A major emphasIs must be placed on 
Improvmg program access to women and assIst them access loans to purchase postharvest 
technologIes 

The approach to postharvest technology programmmg IS vIewed as sIgmficant m supportmg the 
goal of sus tamable development By empowenng both male and female farmers, they can gam 
SkIlls m makmg more mformed declSlons and m accessmg needed mputs Involvmg benefIcIarIes 
m project planmng and decision-makmg encourages a sense of ownershIp that IS dIrectly related 
to long term sustamabIhty 

Structured FlexibilIty 

A structured program for Implementmg the Plan IS essentIal Management strategIes that are 
fleXible and open to change, remforce the adaptatIOn that IS necessary m operatmg PH 
technologIcal transfer projects m changmg enVIronments A wIllmgness to remam fleXible can 
prove to be a major component m provIdmg the capaCIty of the stakeholders to make 
Improvements 

Summary and ApplIcation 

The SIX steps mvolved m the development of a decentralIzed, capaCIty bUIldmg and sus tamable 
postharvest technology transfer plan have been outlmed A speCIfIC lIst of steps, stakeholders and 
responSIbIlItIes are outlIned m Table 11 A budget, mcludmg both external and GOU 
commItments to support the proposed Plan, IS noted m thIS sectIOn along wIth a lIst of short term 
consultants needed SpeCIfIC fmancial commItments, to ensure project sustamabIhty are outlmed, 
and they are noted m the budget SpeCIfIC sources of fundmg that may be conSIdered to support 
the Plan mclude USAID/Kampala, UOG, NGOs, UNDP, EU, IFAD, foundatIOns, lARCs, and 
other potentIal fundmg sources MISSISSIppI State UmversIty IS currently developmg a one year, 
no-cost extenSIOn for USAID/Kampala Some of thIS fundmg mIght be utIlIzed to support the 
Plan A complementary, plan outlInmg actIVItIes, leadershIp roles, and assumptIOns IS located m 
Table 12 Table 12, mstead of focusmg on the speCIfic components of the Plan, outlmes the 
necessary steps/actIvItIes of the Plan m a chronologIcal manner The two approaches cover the 
same baSIC actiVIties and time frame, but allow the stakeholders to conSIder both key components 
and essentIal actiVIties to carry out the plan The GOU contrIbutIOn to the project IS costed out 
at about US$141,OOO and external donor support at US$352,OOO 

Agam, the Plan IS speCIfIcally developed to enable the KARl PH U mt and major stakeholders 
to buIld mcreased program capaCIty and sustamabIhty CondItIOns that faCIlItate sus tamable 
development and support partICIpatIOn of the benefiCIanes IS an Important part of the Plan The 
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process needs to start m the deSIgn phase where the stakeholders can Identify and articulate theIr 
ObjectIves to Improved sus tamable development 

Steps Involved In Development of PHTT Plan 

Table 11 Steps Involved m the Development of a Decentrahzed, CapacIty BUIldmg, and 
Sus tamable Postharvest Technology Transfer Plan 

I Components I Stakeholders I Tasks 

Project DeSIgn • KARl • ImtIate project deSIgn dIscussIOns WIth NGOs, 
and StrategIes UCA, UNFA, UAES, MTEA, donors, commercIal 

sector 

• KARl • Contract servIces of PHIT consultant to aSSIst WIth 
project deSIgn 

• KARl • Plan and conduct project deSIgn and strategy 
workshop WIth stakeholders 

• KARl • Develop two year PHIT Plan 
• Agree on goals/objectives 
• Develop polIcy statements supportmg goals 
• Defme target chents, baselIne studIes, farmer 

trIals/demonstratIons 
• Develop orgamzatIOnal operatIon procedures 
• ReVIew of roles and responsIbIlItIes m terms of 

program ImplementatIon 
• Agree on general traImng strategIes and needs 
• DISCUSS pOSSIble M & E strategIes 

• KARl • Contmue throughout project PH research and IT 
work 

Le aders hip/ • KARI/USAE • RecruIt staff 
Program UCA/UNFA • KARI--3 researchers 
ImplementatIOn • UAES--5 PHSMSs 
Ml&2 • UNF A--5 DIstrIct fIeld workers 

KARI/pHSMSs • Tram key NGO, prIvate sector, and dIstrIct fIeld 
staff m PH technoiogies/TOT skills 

• KARl • RecrUIt economIst to conduct study of best bet PH 
technologIes Involve all stakeholders m study 

• Incorporate best bet technologIes mto workplan 
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I Components I Stakeholders I Tasks 

Program KARIJPHSMSs • Conduct apphed PH fIeld research 
ImplementatIon • NGOs • Conduct farmer fIeld research 
(LOP) • Pnvate • Conduct commercIal farm tnal/demonstratIOns 

Sector • Carry out demonstratIOns and trammg for 
exporters/ processors/ traders 

• Contmue development of PH mformatIOn center 
• Mamtam M & E activitles 

-

SustamabIhty • All • RevIew GOD/donor budgetary procedures and 
(LOP) Stakeholders reportmg reqUIrements 

• ReVIew and adjust workplan after 3 months 

Momtonng, • KARl • RecruIt M & E consultant 
EvaluatIOn • ASSISt PHSMSs/NGOs/pnvate sector stakeholders 
Impact upgrade M & E component of workplan 1 e , 
Assessment practlce changes 
(LOP) • M & E consultant wIll tram stakeholder specialists 

and fIeld offIcers to develop PH grant proposals 
(about SIX months mto project) 

• Stakeholders submIt monthly, quarterly, and yearly 
reports 

• Stakeholders hold workplan reVIew meetmgs --
every SIX months 

BenefIcIary • All • ReVIew procedures for obtammg end user mputs 
PartICIpatIOn Stakeholders • Evaluate women's access to PH programs 
(ongomg) • ReVIew farmer access to credIt programs/coordmate 

at dIstnct level 

Structured • All • Penodically reVIew and adjust workplan to changmg 
FleXibIlity ~ Stakeholders condItIOns 

• Inputs for ag 
productIon 

*The Sus tamable/CapacIty BuIldmg Approach IS an mteractIve approach The baSIC components, 
stakeholders, and roles of stakeholders are outlmed m a general and genenc nature SpeCIfic 
details wIll need to be worked mto a more comprehensIve plan 
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Table 12 Development of a CentralIzed, CapacIty BUlldmg, and Sustamable Postharvest 
Technology Transfer Plan (ThIs plan IS outlIned m a more tradItIonal 
tIme/chronologIcal approach) 

Goals 1 Increased usage by small scale farmers of vanous Improved PH technologIes WIth 
emphasIs on women farmers 

2 Increased mvolvement of traders, farmers' aSSOCiatIons, processors, and exporters of 
Improved PH technologIes 

I ActivIties I LeadershIp I AssumptIOns 

• ImtIate project deSIgn dIscussIOns • KARl • SuffIcIent number of 
WIth key stakeholders NGOs, UCA, staff/resources avaIlable 
UNF A, MTEA, commercial sector 

• RecrUlt PHTT consultant to aSSIst • KARl • PHTT consultant wIll work 
WIth project deSIgn/Implementation WIth KARl on project on three 

short term aSSIgnments over 
the two year project 

• Conduct project deSIgn/strategy • KARl • Secure stakeholder 
workshop WIth stakeholders proJect/fmancIaI commItment 

• Develop agreed upon workplan and agreement to plan 
mcludmg • Many of these actIvItIes are 
• goals and objectives on-gomg 
• polIcy statements 
• resource commItment 
• defme target, chents baselme 

studIes, farmer 
tnals/demonstratIOns 

• orgamzatIonal operatIonal 
procedures 

• roles and responSIbilltIes 
• trammg needs/plans 
• M & E plan and strategIes 

• RecrUit reqUired project manpower • KARl • RecrUItment mcludes staff 
• KARI--3 researchers • NGO trammg 
• GOU--10 DIstnct PH SMSs • Pnvate • Staffmg also reqUires needed 
• UNF A--5 DIstnct field workers Sector operatIonal support 

• RecrUit M & E consultant and • KARl • All stakeholders Involved 
mcorporate recommendatIOns mto 
updated workplan 

• RecrUit economIst to conduct best bet • KARl • All stakeholders should be 
PH technologIes mvolved m plannmg for 

consultancy actIVItIes 
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I ActIVItIes 

• TDY (economIst) shares 
recommendatIOns mcorporated mto 
workplan 

• Trammg of extension/NGO staff 

• Reportmg 

• Contmued sensItIzatIon and testmg of 
selected technologIes WIth traders, 
exporter, and others 

• Technology adoptIOn evaluatIon 

• Dissemmation of technologIes on a 
wIder scale 

• Commumcations WIth UOG, donor, 
and mternatIonal commumty 

I LeadershIp 

• KARl 
• Stakeholders 

• KARl 
• DIstnct 

PHSMSs 

• KARl 
• Stakeholders 

• KARl 

• KARl 
• Stakeholder 

LeadershIp 

• KARl 
• NGO 
• Pnvate 

LeadershIp 

• KARl 
• Stakeholders 
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I AssumptIons I 
• Consultancy should be 

scheduled early In project 
development 

• SuffIcIent staff and monetary 
resources avaIlable 

• SuffIcIent technologIes ready 
for dissemmation 

• ReVIew and adjust workplan 
every three months 

• ReVIew GOU/donor 
procedures and reportmg 
requIrements 

• Developed prototypes aVaIlable 
• Testmg and fIeld 

demonstratIons mcreased 

• Technoiogies/# of farmers/ 
exporters/ mIllers who adopted 
new technologIes assessed 

• Resources aVaIlable to support 
a sus tamed and expanded 
program 

• CommumcatIOn of pOSItIve 
benefIts to farmers and the 
economy may generate 
expanded project support 
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Budget to Support Proposed Plan 

The followmg IS a proposed budget to support the two year plan The fIrst budget element IS 
calculated m U S dollars for the external support needed 

Year 1 Year 2 
Cost Element 2000 2001 Total 

Short Term Consultant Wages $80,000 $50,000 $130,000 
(65 PM) 

Allowances 15,000 10,000 25,000 

IndIrect Costs 25,900 15,600 41,500 

Travel and TransportatIOn 41,000 24,500 65,500 

Expendable EqUipment 3,000 4,500 7,500 

Trammg 35,000 12,500 37,500 

Other Duect Costs 13,500 21 1700 351200 

Grand Total US$ $213,400 $138,800 $352,000 

VOCA IS a potential source of short term specIalIsts The current PHHS contractor or 
subcontractors may also be sources for consultant recruItment OccasIOnally, consultants are 
available from one of the lRACs A two year external TDY would cost US$500,000 

It IS assumed that KARl will provIde m-country transportatIOn and support dUrIng the 
consultants m-country assIgnment 

SpeCIfIc fundmg sources have not been IdentifIed, however, It IS eVIdent that USAID, 
foundatIOns, UNDP, and other natIOnal and mternatIOnal orgamzations are pOSSIble sources 
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GOU Support for the Plan 

The GOU wIll provIde an offIce and workIng space for the short term consultants and support 
staff supplIed by KARl and MAAIF The GOU wIll supply three FTEs or eqUIvalent to proVIde 
program leadershIp for postharvest technology research and techmcal transfer The KARl semor 
staff profeSSIOnal WIll be deSIgnated as the key person to act as the counterpart for the short term 
consultants ThIS FfE support may come WIthIn current pOSItIons In KARl or the reqUIred 
personnel may be transferred from AAETRl 

The annual GOU contnbutIOn to the PH Umt at KARl IS valued as follows 

A ProfessIOnal staff and benefIts 

B Support staff salanes and allowances 
IncludIng traInIng and expendables 

C OffIce accommodatIOns IncludIng support 
of the KARl PH Data Center 

Total annual GOU contnbutIOn to PHHS component 

Uganda ShIllIngs (s ) 

45,000,000s 

38,000,000s 

17,500,000s 

100,500,000s 

The annual GOU contnbutlon to 10 DIstnct PHSM speCIalIsts to support the project 

A ProfeSSIonal staff and benefIts-10 FTEs 

B Support staff salanes and allowances 
Includes traInIng and expendables 

C OffIce accommodatIOns 

Total annual GOU contnbutIOns to fIeld PHHS program 

130,000,000s 

42,350,000s 

10,000,000s 

182,350,000s 

The exchange rate of 1,300s to US$l 00, thIS contnbutIOn IS valued at some US$141,000 over 
the two year lIfe of the proposed plan 

The contnbutIOns from the NGOs, UNFA, UCA, the pnvate sector and other donors should be 
substantIal A detailed GOU budget follows 
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Government of Uganda ContributIon 

1 Staff Salanes 

Personnel No Cost (s) TIme Total (s) 
umts(PM) 

SCientists 3 300,000 24 21,600,000 

DIstnct PHSMSs 10 200,000 24 48,000,000 

TechmcIans 5 90,000 24 10,800,000 

Total Salanes 80,400,000 

2 Housmg 

Personnel No Cost (s ) TIme Total (s ) 
umts(mo) 

SCIentIsts 3 150,000 24 10,800,000 

DIstnct PHSMSs 10 70,000 24 16,800,000 

TechmcIans 5 100,000 24 12,000,000 

Total Housmg 39,600,000 

3 MedIcal and EducatIOn ContnbutIOns 

Personnel No Cost (s) TIme Total (s ) 
umts(mo) 

SCIentIsts 3 60,000 24 4,320,000 

DIstnct PHSMSs 10 40,000 24 9,600,000 

Techmcians 5 35,000 24 4,200,000 

Total ContrIbutIons - 18,120,000 

4 Cost shanng for staff allowances as determmed by counterpart budget prOVISIon to be 
determmed durmg annual budgetmg 

5 Cost shanng for vehIcle mamtenance and runnmg cost as determmed by counterpart budget 
provlSlons to be determmed dunng annual budgetmg 
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6 OffIce AccommodatIOn 

FacIhty Cost (s) TIme Total (s ) 
umts(mo) 

OffIces 160,000 24 3,840,000 

Lab 30,000 24 720,000 

Foundry 160,000 24 3,840,000 

Farm Yard 50,000 24 1,200,000 

Total AccommodatIOn 9,600,000 

7 Other 

Expense Cost (s) TIme Total (s ) 
umts(mo) 

Water 50,000 24 1,200,000 

Electncity 160,000 24 3,840,000 

Telephone 160,000 24 3,840,000 

Total Other 8,880,000 

8 Support of the KARl PH Data Center 26,250,000s 

Grand Total 182,350,000s 

Note Cost shanng as In allowances and vehIcle cost are determmed per annual counterpart 
prOVIsIon m the Postharvest Program 

WIth the exchange rate of 1,300s /$100, thIS contnbutIOn IS valued at DS$144,600 over the two 
year hfe of the program 

The contnbutIOns from the NGOs, DNF A, DCA, the pnvate sector and other donors should be 
substantIal 
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Short Term Consultants for PHTT Plan 

1 Postharvest TechnIcal Transfer SpecIalIst (4 1/2 PMs) 

The major responSIbIlItIes of the PHTTs WIll be to provIde project contmUIty after the 
departure of the present long term TA The present TA wIll probably stay to the end of 1999 
If a one year, no-cost extenslOn, IS approved by USAID/Kampala 

However, some outSIde expertIse wIll be needed after the departure of thIS TA ThIS 
consultant IS recommendmg that a short term consultant prOVIde postharvest technIcal 
support to the KARl PH UnIt wIth speCIal emphasIs on the development and ImplementatIOn 
of postharvest technologIes Expenence and traInIng In postharvest technologIes, teachmg 
and extenSIOn, TOT, and 10years overseas expenence managIng technIcal transfer programs 
are recommended The PHTT consultant would make three VISItatIons over the two year 
penod of the program Each VISItatIOn would be SIX weeks In duratIOn The consultant needs 
to have expenence In facilltatmg technology transfer dISSemInatIOn, clIent IdentIfIcatIOn, 
program delIvery methods, cntena for selectIng the technologIes, and measunng the Impact 
of the technologIes The consultant can be recrUIted through an IARC, one of the 
contractors or subcontracts of the PH ProJect, or through VOCA The same consultant 
should serve all three In-country aSSIgnments to prOVIde contInUIty 

2 Impact Assessment EconomIst 

3 

The program needs to employ a consultant to conduct an economIC analYSIS of ItS best bet 
technologIes The project needs InfOrmatIOn regardIng the economIC Impacts of field tested 
and adopted PH technologIes In order to maxImIze the technology for the benefIt of end­
users (1 person month) 

EvaluatIOn Consultant 

A consultant wIll be needed to aSSIst KARl and other key stakeholders to deSIgn an effectIve 
mOnItonng, evaluatIon, and Impact assessment plan The same consultant can prOVIde 
trammg for KARl personnel In developmg proposals to capture resources suffICIent to carry 
out technology transfer and Impact assessment programs (1 person month) 
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TO 

FROM 

DATE 

SUBJECT 

Appendix A Scope of Work 

POST HARVEST HANDLING AND STORAGE PROJECT 
Agncultural Non-Tr<l"ultlOnal E"port PromotIOn Program 

Kawanua Agricultural Research Institute.. 

Jim GobariJ\ 

POBox 7065, Kampala, Uganda 
Tel (256) 41-567-708 

!vlEMORAND UM 

Acting SO 1 'Team Leader 
USAID Uganda 

Ulysses Acasio t2tc/ tz,&J.. J- )-eCCV<..;1 
Team Leader, PHHS/ANEPP 
Kawanda Agncultural Research Instltute 

8 September 1998 

Request for the Approval of a Proposed Teclullcal AssIstance to Prepare a 
National Plan to Produce and Transfer Post Harvest TechnologIes Under the 
PllliS/ANEP Project In Uganda 

Request for the approval of a Proposed Tecblllcal Assistance m the preparatlOn of a natlOnal 
plan to produce and transfer post harvest technologies for cereal grams and all seeds 111 

Uganda The planned aCllvlty Villl enhance the delIvery capablhty ofPHlIS dUIlng the life of 
the project and to sustall1lt after the project ends 

The detaIled Scope-of-Work and the cUrrIculum vItae of the consultant non1lnated for the 
activity are attached 

I would hke to request further fOl the country clearance of the pi oposed consultant should thIS 
activity be approved by your office 

Thank you for your support to the project 
cc 

Ms Ruth Sempa, SO 1 Project ASSIstant, USAlD Kampala 
Dr Flavla Kabeere, Officer In-Charge NPHRP/KARI 
Dr Sherman F Pasley, Program Coordmator, CASPIMSU 

Postharvest CollaboralJ~e Agrlbusmess Support Program (CASP) MISSISSIPPI Slale UIl1Vt.r~lty Kansao; Slale 
Uruverslty UruversllyofIdaho and UlUverslly ofllllllOIS Box 9733 MIsslS~IPPI Slale, MS 39762 USA -Tekphone 
(601) 325-3204 fax (601) 325-4561 An Imllallve oflhe U S Agency for Inlemallolldl DeveloJllIIl..lll Wd~lunglun DC 
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Proposed short-term technical assistance to develop a sustainable 
national technology transfer program to address the post 

harvest constrains In the cereal grains and 011 
seeds industries In Uganda 

I Background 

The Post Harvest Handling and Storage Project component of ANEPP alms to help 
rural men and women Increase their Incomes through agricultural exports This can be 
achieved by assisting NTAE producers Increase the total amount of their produce 
available for market through the reduction of post harvest losses attributed to Improper 
handling and storage of the commodities The goal and objectives above can be 
achieved through four major actIvitIes namely (a) technIcal assistance (b) generatIon 
and transfer of approprIate post harvest technologies, (c) training of target groups and 
(d) capacity bUilding 

The above actIVities are being proVided by two SUb-components of PHHS, namely (a) 
Post Harvest Handling and Storage of Grains (maize and beans) and (b) Post Harvest 
Handling of High-Value Crops (fruits, spices, and vegetables) 

The PHHS/NPHRP has developed many appropriate post harvest technologies 
applicable to cereal grains and oilseeds which are now bemg disseminated III five 
districts for different target groups The post harvest technologies Include among olher 
technologies available at KARl are tile follOWing (a) threshers and shellers (b) 
mechanical gram cleaners and sorters, (c) small and medium scale biomass-heated 
grain dryers, (d) commerCial gram dryers, (e) hand tractor With trailer for rural 
transporVtractlon, (f) hybrid solar drying technologies, (g) small scale bulk storage 
structures, and (h) environmentally safe pest management techniques 

11 Rationale 

In order to achieve the stated goals and objectives above, there IS a need to develop 
a sustained plan to deliver the above technologies to the end-users The plan must be 
In conformity WIth the decentralized extension service In Uganda and supported by 
donor agencies The plan should also bUild on the critical mass that has been 
generated by government programs and enhanced by donor-funded projects on post 
harvest loss prevention and Income generation actiVities Furthermore, the plan must 
be environmentally acceptable and sustainable even after funds from International 
donors have ended 

For thiS technical aSSistance, an extension specialist, Dr Tom Trail, With Wide ranging 
experience In development work overseas, has been nominated by the University of 
Idaho and Will be contracted by the PHHS Project through MISSISSIPPI State University 
Office of International Programs The technical aSSIstance Will be for a penod of one 
month commencing on 21 September 1998 Dr Tom Trail's Resume IS hereby 
attached 
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111 Scope-of-Work 

The consultant will VISit the target districts and meet with major stakeholders, Including 
dlstnct officers of the recently decenlrallzed extension service, to get first hand 
informatIon on the various constraints In delivering post harvest technologies to target 
groups In the cereal grains and 011 seeds industries 

The speCifiC tasks of the consultant Will be to 

1 Gather all pertinent data and information relevant to the assignment This 

Includes production, consumption and marketing statistics on cereal 

grains and oil seeds In Uganda and the region 

2 Identify the major causes of post harvest losses In cereal grains and 011 

seeds In Uganda and how they are being addressed by the stakeholders 

3 List and assess the technology transfer capabilities of major players In 

the cereal grains and 011 seeds industries such as those In the private 

sector, research institutions, NGOs, and PVOs 

4 Inventory relevant technical skills and farm equipment manufacturers 

available In Uganda ThiS Includes national research institutions, 
vocational Institutes, unIverSIties, and private sector 

5 Identify available credit programs In support of Improved production and 

post production technologies In Uganda 

6 Wnte a decentralized, attainable and sustainable plan to produce and 

deliver the reqUired PH technologies to the end-users The plan should 
Include a detailed budget to Implement It for pOSSible fundIng by the 

national government and International donor agencies 

The consultant will submit a complete and coherent copy of the draft plan to the PHHS 
Team Leader at least 5 days before departure from Uganda Copies of the draft plan 
Will be distributed to all concerned prior to an eXit intervIew with the USAID, PHHS, 
AND NPHRP, officers to be conducted a day before departure from Uganda 

Within two weeks upon return to the United States, the consultant Will submit 3 hard 
copies and floppy dlsk(s) form of the final plan to the Office of International Programs 
at MISSISSIPPI State University The plan should Incorporate any amendments and 
reVISions suggested by the PHHS/NPHRP/USAID dUring and after the eXIt interview 
The OIP of MSU WIll be responSible In sending two caples of the plan and floppy dlsk(s) 
to PHHS/Uganda 

Final payment of consulting fees Will be made by MISSISSIPPI State University only after 
receipt by PHHS/NPHRP Uganda of an acceptable version of the final plan 
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IV Support 

International travel expenses and per diem while In Uganda will be provided by the 
MISSISSIppI Stale UniversIty Office of International Programs The PHHS Project will 
provide the consultant with transportation, relevant supplies and equipment, and 
assistance while performrng his tasks laid out rn the Scope-of-Work above 

PROPOSED BY 

[CCLj'I?-'" t hcc.:C! 
Dr Ulysses A Acaslo 
Project Team Leader 
PHHS/ANEPP USAID 
Kampala, Uganda 

Date ~ opt 7,) 11 ~ 
I , 

APPROVED BY 

- ;4(; trfk 
Mr JIm Gohart 
Acting Team Leader, S01/USAI 
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~\LQ ... 9-~~ 
Dr FlaVia Kabeere 
Officer In-Charge 
National Post Harvest Programme 
KARI/NARO, Uganda 
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AppendIx B Documents RevIewed 

EnVIronmental ProtectIOn and EconomIc Development Project-Phase II July 1998-June 1999 

Background to The Budget, 1998-99, Mmlstry of Fmance and Planmng, Kampala, Uganda, 1998 

Post Harvest Food Losses for Marze, Beans, Groundnuts, and Cassava, AT/Kampala, 1998 

Proceedmgs of the Uganda Workshop on the NatIonal Pohcy and StrategIc Framework for MICro 
and Rural Fmance, Sponsored by GOU, EU, UK;DFID, and USAID, Kampala, 
Uganda, May 5-8, 1998 

Quarterly Report (ANEPP) 1 November 98 - 30 Apnl 98 PHHS Project/KARI, Dr Acaslo, 
Kawanda, Uganda 

An EvaluatIon of Farmer PartIcIpatory Research and ExtensIOn Project on OIlseed ProductIOn 
m Northern Uganda, VOCA, 1997 

The Uganda CommodIty Exchange Investors Plan and Donor InterventIon Proposal, Complied 
by IDENUSAID, 1997 

StrategIc ActIon Plan for Marze ProductIon and Exports Development An USAID ContnbutIOn 
to Overcome the Challenge of Poverty and Growth m Uganda wIth Focus on Women m 
Development, Kampala, 1997 

Master Plan on the EstablIshment of Agnculture Engmeenng and Appropnate Technology 
Research Institute, NARO, Kampala, 1997 

Quarterly Report (ANEPP) 1 August 97 - 31 October 97 PHHS Project/KARI, Dr AcasIo, 
Kawanda, Uganda 

The Farmer's VOIce, UNFA Magazme, June 1997 

Quarterly Report (ANEPP) February 1, 1997 - July 31, 1997 PHHS Project/KARI, Dr Acaslo, 
Kawanda, Uganda 

Quarterly Report November 1, 1996 - January 31, 1997, PHHS ProJect/KARI, Dr Acaslo, 
Kawanda, Uganda 

Proposal for Cooperative Agreement PostHarvest Handlmg and Storage Component of the 
Agncultural Non-TradItIonal Export PromotIOn Project (ANEPP) m Uganda-Kampala, 
1996 

Rural CredIt Faclhttes for Food Crops Productlon and Exports, Export Pohey AnalYSIS U mt, 
Mmistry of Fmance and EconomIC Planmng, EPAU Research Study No 1, 1996 
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Co-OperatIve Reform Development Programme, 1995-96 Plan Uganda Cooperative AllIance, 
Kampala 

OperatIOnal Plans for TItle II, MonetIzation of Vegetable 011 m Uganda 1995-1996, 
USAID/Kampala 

IDEA Project Paper, USAID, Kampala 1995 

Annual Progress Report, Cooperative AgrIculture and AgrIbusmess Support Project (CAAS), 
ACID,1995 

Fmal EvaluatIon Report, CooperatIve AgrIculture and Agnbusmess Support Project (617-0111), 
USAID/Kampala, 1994 

Export Pohcy AnalysIs and Development Umty, OpportumtIes for Non-TradItIOnal Agncultural 
Exports from Uganda--Splces and OIls, ISTI, Washmgton, D C 1993 
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Appendix C Individuals Contacted 

AcasIO, Dr Ulysess A, Project Leader, PHHS/ANEPP 

Agena, Anthony, farmer, LIra 

Angom, Margaret, Postharvest ExtensIOn Speciahst, LIra 

BanmunsI, Amos MwesIgye, Program OffIcer, ACDINOCA 

Byekwaso, Mrs Florence, farmer, Iganga DIstnct 

Ekoot, Ben R 0, Project CoordInator, ACDINOCA/FOSEM 

Eyep, Patnck, Head of Carpentry SectIOn, AP AC Techmcal InstItute 

Galton-Fenzl, Dr Juhan, Agncultural MarketIng/CredIt CoordInator, Netherlands Development 

Project, LIra 

Kabeere, Dr FlavIa, PH/Seed TechnologIst, KARl 

Kagmo, Fred, DIstnct Agncultural OffIcer, ExtensIOn ServIce, Iganga DIstnct 

KIbmge, Deo, Manager, Akony Kon Company, LIra 

KohJn, Dr SICCO, Postharvest FAO Consultant, KARl 

Knstensen, Jens, AdvIsor, UNFA, DANIDA, Kampala 

Kymangwa, MIchael, VIce ChaIrman, MasIndi Seed Growers AssociatIOn 

Laker-OJo, Dr RIta, DIrector, ATI, Kampala 

Magumba, A B, DIstnct ExtensIOn PH Subject Matter Speciahst, Iganga DIstnct 

Msemekeveh, Dr Leonard, Deputy DIrector, UCA, Kampala 

MugIsa, B B, Seed ProductIOn Manager, Uganda Seed Company, Masmdi 

Mutyaba, Cednc, Agncultural Engmeer, KARl 

MuyenzI, John, Seed ProcessIng OffIcer, Uganda Seed Company, MasIndl 

Nahdy, Dr SIlIm, Director, KARl 

Nantango, Hanma, FOSEM ExtensIon OffIcer, MasIndi 

Obote, George, Sub County Chief, Acokero 

Odogola, Dr W, KARl, Kampala 

Odongo, Pratello, ChaIrman, AwIla TradIng Center 

Ogwang, VIctor, APAC ExtenSIOn Postharvest SpecialIst 

Ogwang, Y ovan, AP AC DIstnct Agncultural OffIcer 

Okello, Joe, Subcounty OffIcer, Acokero 

Okumya, Alfred, Head of Block LayIng SectIOn, AP AC TechnIcal InstItute 
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0pIO-Ommg, Tom, General Manager, Commodity Export InternatIOnal, Kampala 

OtImodock, Peter, ExecutIve Director, UOSPA, Kampala 

Oweta, Jacob B , ChIef Agncultural OffIcer, LIra DIstnct 

Owon, Dr Constance, Postharvest SpeCIalIst, KARl 

Pasley, Dr Bud, DIrector, InternatIOnal Programs, MISSISSIppI State Uruversity 

Sengendo, Kavuma, Partner, Tonnet Enterpnses, Kampala 

Sempa, Ruth, SOl Project AssIstant, USAID 

Shumann, RIchard, ACDINOCA, Associate DIrector, Afnca 

Soname, Kanm, Owner, CommodIty Export InternatIOnal, Kampala 

Stryker, Dr Ron, ADO, USAID 

Turamye, Benson, Seruor Planner, EPED, Masmdi 

Turyatunga, Frank, EPED, Masmdi 

Wmsmwa, Mrs, farmer, Iganga Dlstnct 

Walthum, Peter, Momtonng and EvaluatIOn SpeCIalIst, ADC 

Wanzala, Damel, VIce Chairman, UNFA, Masmdi Farmers AsSOCIatIOn 

Wood, Mark, ADC, IDEA Project 

Zmunura, Samuel, ExtenSIOn OffIcer, EPED, Masmdi 
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Appendix D Case Studies 

Iganga District 

Mrs WaIswa IS a semI-commercial farmer In the Iganga Dlstnct She has 15 acres of farm land 
charactenzed wIth mIxed crops including maize, beans, cassava, mIllet, groundnuts, bananas, 
pineapple and other crops She raIses 5 acres of maize 

Mrs Walswa, wIth the help of the KARl Postharvest Program and the Iganga Dlstnct 
Postharvest Subject Matter SpeCialIst, A Magumba, bUIlt a dryer for an estImated cost of 
240,000s She furmshed bncks, wood and labor for the constructIon of the dryer She receIved 
the help of a local artisan trained by the KARl team to bUIld the dryers She has utIlIzed the 
dryer to dry about 30 bags of maIze She can dry 4-5 bags of maIze a day (500 kIlos) Mrs 
Walswa estImates that she receIved 15s /kilo more for the dned maize from local traders because 
of the Improved qualIty 

She estImated that thIS reahzed her an added gain of 46,500s In addItIon, because of the 
postharvest technology, she estImates that she saved at least 15 percent of the potentIal 
postharvest losses In the fIeld ThIS conservatIve estImate means that she was able to reahze a 
harvest of an extra 450 kIlos of maIze She sold the maIze at a market pnce of 125s IkIlo ThIS 
was an added 56,250s profIt Mrs WaIswa reported utIlIZing the extra shIllings for school fees 
and putting a new metal roof on her house 

Mrs WaIswa has taught fIfteen neIghboring farmers how to use the dryer, and they are utIlIZing 
It to dry vanous crops She does not charge other farmers to use the dryer She belIeves that 
Since she receIved the help WIth the new technology, that she needs to proVIde the dryer and 
techmcal aSSIstance free to her local neIghbors Several of the local farmers have indIcated an 
Interest In bUIlding a dryer Mrs WaIswa IS also Interested In bUIlding a dryer for pineapple 

Another farmer In the Iganga Dlstnct, Mrs Florence Byekwaso, estImates her added profIts from 
USing the new drying technology has added over 1,000,000s profIt to her operation She IS a 
semI-commercial farmer WIth 38 acres of mIXed crops Both cases Illustrate the economIC benefIt 
and Impact of the dryers to indIVIdual farmers and the acceptance of the new technology by 
neIghboring farmers 
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Uganda Cooperative AllIance Project m 1994 

The followmg case studIes Illustrate posItIve economIC and qualIty of hfe Impacts through 
Uganda farmer partIcIpatIon m USAID funded proJe<..ts The studIes were wrItten by Dr TraIl 
as USDA team leader evaluatmg a Uganda CooperatIve AllIance Project m 1994 

Case Study The Kashekuro CooperatIve SocIety 

The Kashelruro CooperatIve SOCIety IS located m Southwestern Uganda near KItagata The 
SocIety was regIstered m 1955 The mam cash crop m the area IS coffee Bananas are another 
major crop of Importance The membershIp totals 300 members, mcludmg 290 men and 10 
women The SocIety markets coffee produced by Its members through the Banyankore 
CooperatIve SOCIety The SocIety made a profIt of US$445,000 m 1993 

In 1993 the SocIety was awarded a matchmg grant through the CooperatIve AgrIculture 
AssocIatIOn Systems (CAAS) project The SocIety purchased a hammermIlI wIth the grant and 
matched theIr share wIth the constructIOn of a gram mIll to house the hammermIlI DUrIng the 
fIrst year of operatIon the SocIety mIlled almost 160,000 kgs of maIze The fIrSt year profIt was 
2,869,359s 

The Impacts of the hammermIlI m mcreasmg the mcome and Improvmg the quahty of hfe of the 
SocIety members are ImpreSSIve The profIt from the hammermIlI enables the SocIety to advance 
members for the purchase of coffee and to extend loans rangmg from 50,000s to 100,000s to 
varIOUS members In the past, members had to take theIr maIze 18 mIles away to another mIll 
ThIS was a weekly trIp whIch cost 3,000s Ifamlly The new mIll elImmates the weekly tnp, 
resultmg m substantIal savmgs of 150,000s IfamIly each year The aggregate savmg for the 300 
members of the socIety IS about 45,000,000s 

TradItIOnally the preparatIon of maIze took two hours of work per day The mIll now saves local 
women two hours of shelhng maIze per day and the weekly tnp to the mIll, located 18 mIles 
away The release tIme IS bemg utIlIzed by women to grow more maIze, mIllet and beans as cash 
crops Soybeans are now grown for famIly consumptIon It IS clear that socIety members 
recogmze that soybeans supply essentIal protem that Improves the health of the famIly The 
release tIme also allows women to gather green leafy vegetables and egg plants m the banana 
plantatIOns for famIly consumptIOn 

Added mcome now enables famIhes to pay school fees for chIldren and has served as an 
mcentIVe m the recruItment of new members The project has a pOSItIve Impact on other farm 
famIhes and orgamzatIOns m the area, mcludmg churches and schools FamIlIes and orgamzatIons 
can now mIll theIr gram at the mIll, thus realIzmg a savmgs m transportatIOn costs to town, and 
release tIme saved by mIlhng gram IS used to grow new cash crops, whIch are mIlled by the 
SOCiety The hammermill has mcreased mcomes and Improved the quahty of hfe of the members 
and others m the area 
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Case Study Kyambura Farmmg PrImary SOCIety, KIchwamba 

The 690 members of the Kyambura Farmmg Pnmary SocIety earn 90 percent of theIr cash 
mcome from the productIOn of cotton Cotton IS produced on mdividual plots withm a 450 acre 

_p~ccel of land owned by the SocIety as well as on mdlVldually om"ed parc~of land Until 
recently, harvested cotton was stored on farms where It posed a fire hazard or m remote stores 
left by the Lmt Marketmg Board, WhICh were maccessible after rams A store bUIlt under the 
Matchmg Grant program now allows members to collect theIr cotton m a central locatIOn before 
transportmg It to the gmnery m Kasese The store also serves a vanety of other functIOns, 
mcludmg storage of other crops m the off season, attractIOn of new members to the SocIety and 
as a SIte for trammg seSSIons and the annual general meetmg 

Annual cotton productIon averages about 700,000 kIlograms, although poor weather reduced 
productIOn to 330,000 kIlograms last year At expected YIelds of 700 kilograms per acre and 
recent pnces of 260 shIllmgs per kilogram, gross returns average 182,000 shIllIngs per acre 
(pnmanly for plowmg and chemIcals), and farmers realIze net returns averagmg more than 
150,000 shIllmgs per acre 

Because of the strength of thIS socIety, supported m part by CASS project actIVItIes, It was 
awarded two tractors m natIOnal competItIOn among cotton cooperatives Tractor members' plots 
can be cultIvated on a tImely baSIS at a cost of 13,000 shIllmgs per acre (as opposed to the 20,000 
shIllmgs It prevIously cost to hIre tractor servIces) WIth about 1200 acres m cotton, members 
realIze savmgs of over 8 mllhon shIllIngs per year In addItIon, the SOCIety plows non-members' 
land for a fee of 15,000 shIllIngs per acre, generatmg cash mcome for the SOCIety and benefItmg 
non-members through lower costs as well 

Case Study Bokooh Jomt Women's ASSOCiation, Bugirl 

The BukoolI Jomt Women's AsSOCIatIOn IS a pnmary SOCIety consIstmg of 35 women who have 
receIved aSSIstance from the CAAS project and from the European Development Fund (EDF) 
EDF aSSIstance came m the form of a small OIlseed mIll after the women purchased a plot of 
land and constructed a bUIldmg m WhICh to house the mIll Through the CooperatIve Bank, 
CAAS prOVIded a loan of 15 mIllIon Uganda shIllmgs to complete constructIOn and pay for 
electncIty CAAS also supplIes the women WIth sunflower seeds and arranged for Volunteers m 
Overseas CooperatIve AsSIstance (VOCA) trammg m mamtenance and operatIOn of the 011 mIll 

As a result of these InItiatIves, the women have begun producmg about four acres of sunflowers 
each They fmd It an easy crop to produce and can harvest two crops per year WIth YIelds 
averagmg 700 kilograms per acre and recent pnces of 180 shillIngs per kilogram, gross returns 
average 126,000 shIllmgs per acre Cash costs (mostly plowmg) are about 50,000 shIllmgs per 
acre, so that net returns average about 76,000 shIllmgs per acre One member (a WIdow) told the 
evaluatIOn team that WIth four acres and two crops annually, sunflower productIOn thus meant 
an mcrease of more than 600,000 shIlhngs m her annual mcome ThIS mcrease allowed her to 
afford school fees for the seven of her ten chIldren who are currently m school She was also able 
to buIld a structure m WhICh to begm reanng about 50 chIckens and now has both chIckens and 
eggs for home consumptIOn and sale 
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WIth thelf 011 mIll, they can product 20 lIters of 011 from 100 kIlograms of sunflower seed Smce 
theIr OllIS fIltered, It sells at a premmm (about 23,000 shIllmgs per 20-lIter Jerry can), and they 
earn a profIt of about 8,000 shIllIngs per Jerry can Because of mechamcal and cash-flow 
problems, however, many of the women sell theIr seed to other local mIllers As a result, the 
SocIety has yet been unable to repay thelf loan 

The women have also been encouraged to produce soybeans, WhICh most have begun domg on 
a small scale Rather than selhng the crop, however, they keep It for home consumptIOn With 
maIze and green leafy vegetables, recogmzmg Its nutntIOnal qualIties 

The women have also Imtiated other mcome-generatmg projects They buy cement and make 
concrete pit-Iatrme covers for sale to the dIstnct water and samtatlOn offIce, whIch dIstnbutes 
them m the surroundmg commumty And they have begun bUIldmg concrete water tanks for 
"water harvestmg" and for sale Construction of a store was begun under a CAAS Matchmg 
Grant of 4 mIllIon shIllmgs, but has been delayed by dIstnct authonties due to the hazard posed 
by utIhty poles leamng over the SIte 
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