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Introduction 

ThIS document hsts and summanses studIes by ILRI and Its predecessors, ILCA and ILRAD, on 

the adoptIon and Impact of theIr research output It Wlll be updated regularly as old actlVltles are 

completed and new ones are started It says nothmg duectly about the adoptlOn and Impact of 
technologIes developed by ILRI and natlOnal and mternatIonal collaborators, although the 
summanes glVe a good apprOXlmatlOn of such mformatlOn, where It has been generated 

The recent development of the evaluatlOn culture m agncultural and many other types of research 
has had, and contmues to have, a profound effect on the way m whIch many SCIentIsts see theIr 
work It has brought new emphasIs to Impact assessment, to the pomt where ILRI, m common 

wIth other CGIAR centres, 1S now devotmg consIderable human and fmancial resources to It 

Impact assessment covers a wIde vanety of actlVltIes and has been carned out at ILCA, ILRAD and 

ILRI for many dIfferent purposes In general, the results of Impact assessment may be used by 

donors to help evaluate requests for fundmg, by research managers to help m pnonty settmg and 

resource allocatlOn m an mstItute and by sCIentists to help ensure that research act1Vltles are better 

desIgned, better Implemented and better targeted at potentIal benefIclanes 

Impact assessment may be done after the research has been carned out (ex post) or dunng the 
plannmg stage (ex ante) Beyond thIS basIc dlstmctlOn, It IS pOSSIble to dlstmgulSh four general 

actlVltIes related to Impact assessment 

• AdoptlOn studIes proVlde mformatIon on adoptlOn of an mnovatIon and the factors that 
constram or faclhtate Its uptake The tools used m such studIes mclude farmer surveys, case 

study methods, econometrIC analysIs and a host of other systems analysIs and charactensatlOn 

tools that help determme (past or future) recommendatIon domams 

• Econom1c Impact assessments attempt to evaluate the economIC benefIts aSSOCiated Wlth a p1ece 

of research and to quantIfy the costs mvolved, m the same general way m wh1ch an mvestment 

can be analysed The (many) tools that may be used mclude economIC surplus methods, 

econometrIC analYSIS, scormg techmques, cost-benef1t analYSIS, slmulatlOn models and 
mathematIcal programmmg models 

• SOCIal and envIronmental Impact assessments exam me the broader effects of research prOjects 
on, for example, blOloglcal dIverSIty, sOlI erOSIon and human welfare and nutntion The plethora 
of tools that may be used range from formal economIC evaluatIon methods such as cost-benefIt 
analYSIS and contingent valuatlOn to case study methods and a host of modellmg techmques 

• The development of methods and tools that can facIhtate Impact assessment or that are desIgned 
to push back the frontlers of the art and SCIence of Impact evaluation 

To help the reader understand qUlckly the type of actlVlty that each entry represents, we have 
attempted to classIfy each actlVlty m the compendmm accordmg to the followmg sImple typology 

• Is the actIVIty concerned pnmanly WIth developmg tools and methods that can be apphed to 
research evaluatlOn1 If yes, the actlVlty IS clasSIfIed under METHODOLOGY DEVELOPMENT 
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• Is the activity concerned pnmanly Wlth research that has already been carned out? If yes, the 
actlVlty IS classified as EX POST ASSESSMENT, If not, It IS classified as EX ANTE ASSESS­
MENT 

• Is the activity concerned pnmanly with adoptIOn of an mnovatlon, either directly or m relatlOn 
to the defmmon of recommendatlOn domams? If yes, the activity IS clasSified as ADOPTION 

• Is the actlVlty concerned pnmanly with the Impacts of an mnovatlon? If yes, the actlVlty IS 
claSSified as IMPACT ASSESSMENT If the major realm of the analYSIs IS economiC, enVlron 
mental or social Impact, the activity IS further clasSified ECONOMIC, ENVIRONMENTAL 
and SOCIAL ASSESSMENT, respectively 

The resultmg classlfIcatlOn IS shown m Table 1 It should be noted that thiS claSSIfIcation IS 

mdlcatlve rather than comprehertslve Indeed, a number of the actiVities m the compendmm have 

strong elements of more than one class (e g havmg elements of both adoptIOn and Impact 

assessment or both ex ante and ex post components) However, It does afford a qUick assessment of 
a (If not the) major preoccupatlOn of each aCtlVlty Thus, If the reader IS mterested m ex post 

economic Impact assessments, these can be qUIckly Identified Of the 53 actlVltles m thiS editIOn 

of the compendIUm, 43% are claSSIfied as ex ante economic Impact studies and 23% as ex post 

adoption studies Currently, none of the actiVities hsted are claSSified as ex ante social Impact studies 

or as ex post envlIonmentallmpact studies but the other seven categones m the claSSifIcation are 
represented 

In the compendIUm, activities appear m apprmomate chronological order of then startmg date 
For those actlVltles that took place before 1995, an attempt has been made to fit them wlthm the 

current three programme, 20 prOject structure of ILRI This IS reflected m the 'ILRIlmks' sectIon 
of each summary and m the programme-prOject matrIX m the Annex 

Table 1 Clamficatlon of lmpact evaluatwn actlVJnes m the compendmm 

ADOPTION Type 1 

EX ANTE 
ECONOMIC 2 

IMPACT ENVIRONMENTAL 3 

SOCIAL 4 

ADOPTION 5 

EX POST ECONOMIC 6 

IMPACT ENVIRONMENTAL 7 

SOCIAL 8 

METHODOLOGY DEVELOPMENT 9 
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Summary table of ILRllmpact and adoption assessments: 1975 to date 

No AnalysIs Type Status Start End 

1 Impact of chemoprophylactIc Ex post 
control of trypanosomosis m coastal economIC Completed 06/82 10/86 
Kenya Impact 

2 EconomIc Impact ofN'Dama cattle Ex post 
m tsetse affected areas of Zaue, economIC Completed 01/86 12/89 
Togo, Ethiopta and The GambIa Impact 

3 Adoption of daIry feedmg 
Ex post 

management m the EthlOplan 
adoptIon 

Completed 1987 1992 
hIghlands 

4 Costs and benefIts of alternative Ex ante 
theilenosis control strategIes m economIc Completed 1988 1989 
ZImbabwe Impact 

5 Impacts of East Coast fever Ex ante 
Immumsation m coastal and economIC Completed 1988 1994 
hIghland Kenya Impact 

6 Fodder bank adoption m northern Ex post 
Completed 1989 1995 

Nigena adoption 

7 Impact of land tenure on adoptlOn Ex post socIal 
Completed 1989 1992 

of alley farmmg m West Afnca Impact 

8 
Impact of crossbred daIry-draft Ex ante 
technology m EthlOpta economIC Current 01/89 12/98 

Impact 

9 Impact of hvestock on alley farmmg Ex ante 
systems m West Aftlca economIC Completed 1994 1996 

Impact 

10 Impact of daIry mtenslftcatlOn on Ex ante 
Afncan pen urban mIlk production economIC Current 1990 12/98 
systems Impact 

11 Constramts to use of ammal tractIon 
Ex post 

m semI and West Afnca 
adoptlOn Completed 01/91 12/92 

12 Impacts of daIry mtenslflCatIOn on 
Ex post socIal 

nutrltlon and health m coastal Kenya 
Impact Completed 1991 1991 

13 EconomIc Impact of theilenosis and Ex ante 
1ts control m AfrIca economIC Completed 1991 1993 

1mpact 
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14 Mtlk productIOn potential of Ex ante 
crossbred cows In the Ethiopian economic Completed 01/92 12/97 
highlands Impact 

15 A rapid adoptIOn assessment of Ex post Completed 05/92 06/92 
Vertlsol technology adoption 

16 Economic cost of trypanosomosls In Ex ante 
The Gambia, Zimbabwe, Cote economic Completed 1993 1993 
d'IvOlre and Cameroon Impact 

17 Impact of dairy intensificatIOn on Ex post social Completed 02/93 1995 
women In coastal Kenya Impact 

18 Ex ante 
Returns to ILRI's thellenoslS research economic Completed 1993 1993 

Impact 

19 AdoptlOn of an Improved VertIsol Ex post Completed 1993 1994 
management package In EthIOpia adoptlOn 

20 Economic Impact of heartwater and 
Ex ante 

Its control In Zimbabwe 
economic Completed 1994 1997 
Impact 

21 Farmer preferences of cattle breeds Ex post Completed 01/94 05/97 
In southern N Igena adoption 

22 Evaluation ofVertlsoVbroadbed Ex post Completed 06/94 06/94 
maker technology adoptIOn 

23 Constraints to dairy intensificatIOn Ex post 
Current 01/95 12/99 

In Kenya adoptIOn 

24 
Economic Impact of trypanosomosls 

Ex ante 

on dairy productIOn In Uganda 
economic Current 01/95 12/98 
Impact 

25 
EnVironmental and SOCI<YeconomiC 

Ex ante 

Impacts of trypanosomosls control 
environmental Current 01/95 12/01 
Impact 

26 Impact of trypanosomosls control In Ex ante 
Burkina Faso, Cote d'IvOlre EthIOpia economic Current 1995 2001 
and The Gambia Impact 

27 Assessment of local partiCipation In Ex ante 
Current 1993 1998 

tsetse control adoption 

28 Economic Impacts of rinderpest Ex post 
control In selected countries of economic Current 1996 1998 
Africa Impact 

29 Benefits of integrating cereals and Ex ante 
forage legumes With crossbred dairy economic Completed 01/96 06/97 
technology Impact 
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30 AdoptlOn of trypanotolerant cattle Ex post Completed 01/96 12/98 
m southern Burkma Faso adopnon 

31 Potentlal returns to ILRI's 
Ex ante 

smallholder dalry research 
economlC Completed 05/96 12/96 
lmpact 

32 Potentlal returns to ILRI's genetlcs Ex ante 
of reslstance to helmmthlasls economlC Completed 05/96 12/96 
research lmpact 

33 
Potential returns to ILRI's feed 

Ex ante 

research 
economlC Completed 05/96 12/96 
lmpact 

34 
Impacts of producer milk processmg 

Ex post 
economlc Current 09/96 10/98 

groups m EthlOpla 
lmpact 

35 
Impacts of planted forages m West 

Ex post 

Afrlca 
economlc Current 01/97 03/98 
lmpact 

36 Smallholder dalry technology m Ex post 
Current 03/97 06/98 

coastal Kenya adoptlOn 

37 AdoptlOn pathways for the broadbed Ex post Completed 01/97 12/97 
maker adopnon 

38 Potennal returns to trypanosomosls Ex ante 
vaccme research m sub-Saharan economlC Completed 01/97 12/97 
Afrlca lmpact 

39 DeclslOn-support systems to lmprove 
Methodology 

human welfare and conserve 
development 

Current 01/97 12/01 
ecosystem mtegnty 

40 
Cost of tick borne dlseases of 

Ex ante 

livestock m Afrlca, Asla and Australia 
economlC Current 05/97 05/99 
lmpact 

41 
Genetlc lmprovement of millet and 

Ex ante 
economlc Current 08/97 05/98 

sorghum resldues 
lmpact 

42 Hay makmg technology m southern Ex post 
Current 09/97 1998 

Ethlopla adoptlon 

43 
Economlc lmpact of heartwater m 

Ex ante 
economlc Current 10/97 05/99 

the SADC reglOn of Afrlca 
lmpact 

44 GenetiC improvement of 
Ex ante 

dual purpose cowpeas m West Afnca economiC Current 11/97 09/98 
impact 
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45 Impact of Improved management of Ex ante 
mIXed crop-ltvestock systems m environmental Current 11/97 12/98 
semi and Africa Impact 

46 
Impact of the ILRko-ordmated Ex post social 

Current 01/98 12/98 
Small Rummant Research Network Impact 

47 
Impact of ILRI's graduate fellowship Ex post social 

Current 01/98 12/98 
programme Impact 

48 
Enhancmg positive Impacts of 

Ex ante 

hvestock on the envIronment 
enVIronmental Current 01/98 12/01 
Impact 

49 
Impact of Vert ISO I technology 

Ex post 

adoption m the EthIOpian highlands 
economic Proposed 04/98 12/98 
Impact 

50 Economic Impact of disease-feed Ex ante 
mteractlOn based technologies m economic Current 05/98 12/98 
West Africa Impact 

51 
Cost of major ltvestock diseases m 

Ex ante 

Latm Amenca and the Canbbean 
economic Proposed 06/98 05/00 
Impact 

52 Methods to assess the Impacts of 
Methodology 

ltvestock technologies on household 
development 

Proposed 06/98 06/99 
welfare 

53 
Effect of rummant ltvestock 

Ex post SOCial 
technologies on the welfare of Proposed 06/98 06/99 
women and children 

Impact 
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01: Impact of chemoprophylactic control of trypanosomosis in 
coastal Kenya 

AnalysIs 
Ex post economlC lmpact 

Dates 

June 1982-0ctober 1986 

Input 

P Itty, G D M d'Ieteren, J Durkm, S G A Leak, J H H Maehl, S H Maloo, F Mukendl, S M 
Nagda, J M Raneya, W Thorpe, J C M T rat! (ILRI) and SChema (Vetermary Research 
Laboratory, Kenya) 

ILRI hnks 

Sustamable ProductlOn Systems Programme Increasmg productlVlty under dlsease nsk (project 
18) 

Objective 
To compare the beneftts of prophylactlc trypanocldal drug reglme agamst chemotherapeutlc 
(non-prophylactlc) control measures m coastal Kenya 

Methods 
ThiS study was done m two phases, the fust from June 1982 to Apnl1984 for the collectlOn of 
baselme data, and the second from Apnl 1984 to October 1986 for the estimatlOn of the effects 
of the prophylactiC control measures for trypanosomosis A cost-benefit analYSiS was done usmg 
the ILCA (now ILRI) Herd Model to compare prophylactlc control usmg Samonn wlth 
chemotherapeutic (non-prophylactic) control usmg Berentl About 700 East African Zebu cattle 
from 17 herds were studied m Muhaka area of Coast Provmce 

Fmdmgs 
Cattle productlOn m Muhaka area, where livestock are exposed to low-to-medmm trypanosomOSlS 
nsk, was more profltable when cattle were treated prophylactically wlth Samorm than when they 
received therapeutic treatments With Berentl The average performance amounted to a net present 
value (NPV) of KSh 200,302 or US$ 11,782 (1987 pnces) and a benefit-cost ratiO (B/CR) of 37 
at 12% dlscount rate SensltlVlty analysts showed that the prophylactic reglme was stt!l profttable 
even tf expenditure on the prophylactic drug was doubled On an mdtVldual herd basIs, the 
supenonty of the prophylactic drug regime was directly related to the mcrease m lactation Yleld, 
the analYSIS mdlcated that the use of Samonn was profttable only above a certam level of 
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trypanosomosts nsk The mam overall dtfference between the non prophylactlc (Bereml) and the 
prophylacttc (Samorm) groups was m thetr lactation ytelds or 158 and 196 htres, respecttvely 

Status 
Completed 

Pubhcatlons 

Maloo S H, Ktmotho P G, Chema S, Koskey J , Tratl J C M and Murray M 1985 Health and 
productivtty of East Afrlcan Zebu under Vlllage management m a tsetse-mfested area on the 
coast of Kenya Proceedmgs of the 18th Meetmg of InternatIOnal SClentrfic CouncIL for TrypanosomIaSIS 

Research and Control held m Harare, ZImbabwe, March 1985 No 113 OrgamzatlOn of Afncan 

Umty(OAU)/ Sctentlflc Councli ofTrypanosomlasls Research and Control (SCTRC), Nalrobl, 
Kenya pp 182-186 

ltty P , Chema S , d'leteren G D M , Durkm J , Leak S G A , Maehl J H H , Maloo S H , Mukendt 
F, Nagda S M, Raneya J M, Thorpe Wand Tratl J C M 1988 Lwestock productIon m tsetse 
affected areas of Afnca Proceedmgs of a MeetIng held m NaIrobI, Kenya, 23-27 November 1987 ILCA 
(InternatIOnal Lwestock Centre for Afma), AddIS Ababa, EthIopIa, and ILRAD (InternatIOnal Laboratory 
for Research on Ammal DIseases), NaIrobI, Kenya pp 360-388 

8 



02 Economic Impact of N'Dama cattle In tsetse-affected areas of 
Zaire, Togo, Ethiopia and The Gambia 

AnalysIs 

Ex post economIC Impact 

Dates 

January 1986-December 1989 

Input 

G D M d'Ieteren, P Itty, G J Rowlands, J C M TraIl and F van Wmckel (ILRI) 

ILRI hnks 

Sustamable ProductlOn Systems Programme Increasmg productivity under dIsease nsk (project 

18) m collaboration with International Trypanotolerance Centre (ITC), Afncan Trypanotolerant 

Ltvestock Network (ATLN), Developpement Progres Populaire IdlOfa, Zaire and natlOnal partners 

m Zaue, The GambIa, Togo and EthlOpIa 

Objective 

To proVlde fust hand mformatlOn on the economIC feasibIhty of mtroducmg trypanotolerant cattle 

mto village systems m tsetse affected areas where cattle husbandry has not been practised m the 

past 

Methods 

Herd structures and mean productivIty values were denved for over 40 herds momtored monthly 

between January 1986 and December 1989 m Zaire, Togo, EthlOpIa and The Gambia The 

momtormg was followed up by economIC surveys and rapid rural appraIsals to generate economiC 

data and quahtative mformation on the hvestock systems A blO-economlc herd model was used 

to simulate costs and benefIts over 10 years, at both SOCIety (economIc) and mdlVldual (fmancIal) 

levels The net-benefit mvestment ratlO (NKR) and mternal rate of return (IRR) were used to assess 

the benefits This study 1S the fIrst of ItS kmd to be based on complete economiC data and recorded 

productiVIty 

Fmdmgs 

ZAIRE The SOCiety level economiC analysis showed an overall NKR of 1 49, usmg a 10% discount 
rate, and an IRR of 18% The fmancial analysIs of pnvately owned herds revealed an NKR of 1 56 
and an IRR of 16% In both cases, the returns were posIt1ve but not outstandmg The study showed 
that, m sp1te of reasonable cattle productIv1ty and low mputs, economiC and fmanc1al returns were 

lImited because of a shortage ofbreedmg cattle available for purchase m the Idiofa reglOn and the 
high cost of hvestock The co-operatively owned herds establIshed through the metayage cattle 
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mtroductlOn scheme-ammals are provIded on loan but to be reImbursed m the form of 
offsprmg-resulted m substantial returns to the co-operatives (NKR 206, IRR 20 2%) The returns 
to mstitutionally owned herds were SImilarly hIgh (NKR 2 01, IRR 253%) 

TOGO EconomIC SOCIal level analYSIS showed faIr returns (NKR 118, IRR 13 6%) whIle hIgh 
returns (NKR 2 46, IRR 23 7%) were reahsed at the mdIVlduallevel due to the metayage lease 
scheme These results show that cattle production m Avetonou was profItable on average but the 
returns were sensltlve to the cost of Importmg trypanotolerant N'Dama cattle 

ETHIOPIA On average the pnvate fmancial analYSIS YIelded an NKR of 18-24 and an IRR of 

12-30% DespIte the hIgh level of trypanosomas IS rIsk and the prevalence of drug-reSistant 

trypanosomes, the economIC returns were much hIgher (NKR 1 7-36, IRR 26-59%) 

THE GAMBIA The average economic return was POSItIve, WIth NKR of 1 6-35 and IRR of 

19-46%, fmancial analYSIS YIeld NKR of 10-2 1 and IRR of 10-26% 

All these fmdmgs show that the mtroductlOn of trypanotolerant cattle IS economIcally JustIfIable 

Status 

Completed 

Pubhcatlons 

d'Ieteren G, Itty P, Rowlands G J , TraIl J C M and van Wmckel F 1990 EconomIC evaluatlOn 
of the mtroduction ofN'Dama cattle m IdlOfa region, Zaire In ILCA (InternatlOnal LIVestock 
Centre for Afnca), ILCA Annual Report 1989 ILCA, AddIS Ababa, EthlOpia pp 100-10 1 

!tty P and Swallow B M 1983 The economICS of trypanotolerant cattle productlOn m reglOns of 

ongm and areas of mtroduction In Rowlands G J and Teale AJ (eds), Towards Increased use 
of trypanotolerance Current research and future directIons Proceedmgs of a Workshop orgamzed I:ry 
InternatIOnal Laboratory for Research on Ammal D!seases and the InternatIOnal Lwestock Centre for 

Afnca held at ILRAD, Nalrob!, Kenya ILRAD (International Laboratory for Research on Ammal 
DIseases), NaIrobi, Kenya, and ILCA (InternatlOnal LIvestock Centre for Afnca), AddIS Ababa, 
EthlOpia pp 115-121 

van Wmckel F , d'Ieteren G D M , Leak S G A , Maehl J H H ,Mmengu M , Nagda S M , Ngamuna 

S, Raneya} M ,Rowlands G J , Thorpe Wand TraIl} C M 1989 Preltmmary results of study 

ofNDama cattle m a metayage system m Idiofa DIstnct, ZaIre In Proceedmgs of the 20th 
Meetmg 

of the Internattonal Sc!enttfic Council for Trypanosomlas!s Research and Control, Mombasa, Kenya, 
10-14 Apnl 1989 No 115 OrgamzatIon of Afncan Umty (OAU)/ScientIfic CounCIl of 
TrypanosomIaSIS Research and Control (SCTRC), NairobI, Kenya pp 520-522 

Itty P, Rowlands G J, Mmengu M, Ngamuna F, van Wmckel F, and d'Ieteren G D M 1995 
The economICS of recently mtroduced VIllage cattle productlOn m a tsetse affected area (1) 

Trypanotolerant N'Dama cattle m ZaIre AgrIcultural Systems 47 347 -366 
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Itty P, Rowlands G J , Morkramer G, Defly A and d'Ieteren G D M 1995 The economiCS of 
recently mtroduced vlllage cattle production m a tsetse affected area (II) Trypanotolerant cattle 

m Southern Togo Agncultural Systems 47473-491 

!tty P , Swallow B M , Rowlands G J , Woudyalew M and d'Ieteren G D M 1995 The economiCS 
of village cattle productlon m a tsetse-mfested area of Southwest EthlOpia Preventwe Vetennary 
MedIcme 22 183-196 

Agyemang K , Dwmger R H , Ltttle D A and Rowlands G J 1997 VIllage N'Dama Cattle ProductIon 
m West A/nca SIX years of research m The GambIa ILRI (International Ltvestock Research 
Institute), Nairobi, Kenya, and ITC (International Trypanotolerance Centre), Banjul, The 
Gambia 131 pp 
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03: Adoption of dairy feeding management in the Ethiopian 
highlands 

AnalysIs 
Ex post adoption 

Dates 

1987-1992 

Input 

B I Shapno, L Dadi, E Zerbmi (ILRI) and Getachew Feleke (MmlStry of Agnculture, EthiopIa) 

ILRI hnks 
Sustamable Production Systems Programme Improvmg productiVlty and sustamabIhty of 
crop-hvestock systems m the highlands of sub-Saharan AfrIca and Asia (project 13), Smallholder 
dairy systems (project 19) 

Objective 
To evaluate the extent of adoption of improved management and feed productiOn and feedmg 

strategies and to Identify the major factors affectmg adoption of these mterventiOns The low genetic 

potentIal of the mdigenous zebu breed and madequate nutrItion are major causes of low hvestock 
productIvity m EthIopIa and other countrIes mAfnca The DaIry Development Programme (DDP) 

was started m the EthiOpIan hIghlands to enhance daIry productIon through crossbreedmg and 

improved feedmg management 

Methods 

AdoptiOn data were collected m 1992 (two years after the Dairy Development Programme ended) 

through a cross-sectIonal survey of 130 smallholder daIry farmers, mcludmg spontaneous adopters 

(who receIved crossbred cows through the DDP), spontaneous rural adopters and spontaneous 

urban m the Selale/Debre Libanos area The data were analysed usmg cross-tabulation and a logit 
adoption model 

Fmdmgs 
The results showed low adoptiOn rates for the improved feed production methods Many of the 
farmers had taken to feedmg concentrates to their crossbred cows, enablmg them to feed then 
crossbred cows adequately Without adoptmg mtensified forage productIOn practices However, 
recommended proportIOns of concentrate mgredients were not adhered to and the amounts fed 
to crossbred cows dId not correspond With productIVlty parameters 
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Contrary to an expectatiOn that the DDP would lead to substltutIon of crossbreds for local stock, 
use of concentrates enabled farmers to mcrease thelr stockmg rates and herd Slzes, whlch they dId 
mstead of substltutIng more productIve ammals for local breeds IntroductiOn of crossbred cows 

wIthout complementary mtensified feed productIon also reduced the avaIlabIhty of forages for local 
stock Some adverse Impacts on grazmg and sustamabIhty of the farmmg systems are thus expected 

Funding 
ILRI unrestrIcted core 

Status 
Completed 

Pubhcatlons 

Shapiro B I , Dadl L , Zerbim E , and Feleke Getachew 1992 AdoptIOn of recommended feed productIOn 

and feedmg practlces for crossbred cows m the EthIOpIan hIghlands Internatlonal Llvestock Centre for 
Afrlca, Addls Ababa, EthiOpla 
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04: Costs and benefits of alternative theileriosIs control strategies m 
Zimbabwe 

AnalysIs 

Ex ante economIC Impact 

Dates 

1988-1989 

Input 

B D Perry, R A I Norval, R L Kruska, (ILRI), U Ushewokunze Obatolu, J Barrett and 
S Hargreaves (Vetennary Research Laboratory, ZImbabwe) 

ILRllmks 

BlOsclences Programme EpldemlOlogy and dIsease control (project 7), Sustamable Production 

Systems Programme Systems analYSIS and Impact assessment (project 11) 

Objective 

To evaluate the costs and benefIts of lmplementmg alternative East Coast fever control strategIes 

Regular compulsory dlppmg WIth acancldes to protect hvestock agamst East Coast fever (ECF) has 

been m force m ZImbabwe smce 1914 Followmg eradlcatlOn of ECF m 1954, dlppmg contmued, 
now dIrected agamst other tIck-borne dIseases Durmg ZImbabwe's war of mdependence m the 

1970s, however, the dIppmg servIces broke down, resultmg m heavy losses of livestock from 

tIck borne dIseases Smce mdependence, there has been a steadyresumptlOn of compulsory dlppmg 
m the country's communal lands, WIth the servIces bemg supported entlfely by the government at 
a hIgh cost (About Z$ 18,489,000 was expended for the fmancial year 1988-1989) AlternatIve 

control strategIes have been proposed these make less mtenslve use of expenSIve acancides and 

rely predommantly on controlled Immumsation and development of natural lmmumty to 

tIck borne dIseases 

Methods 
An ex ante evaluatlOn of alternative control strategIes was conducted on target cattle populations 
m four zones m the communal lands The three alternative strategIes were (a) reduced dIppmg, 
mvolvmg fortmghtly dIppmg dunng the summer months and monthly dlppmg durmg the rest of 

the year (eqmvalent to 21 acanclde ImmerSlOns annually), (b) a combmation of strategIC dIppmg 

(weekly dlppmg durmg the summer months, eqmvalent to 12 acanclde ImmerSIons), supplemented 

by natural or artIfICIally mduced herd lmmumty to tIck borne dIseases, and (c) mlmmal dlppmg 

(eqmvalent to 4 acancide ImmerSIons annually) Expenses (acancldes, personnel costs, factlltles 

and overheads) of each strategy were evaluated and projected over a 20 year penod usmg a computer 

spreadsheet model 
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Fmdmgs 
Both the reduced (Strategy A) and the strateglc mmlmal (Strategy B) dlppmg strategles were found 

to be more cost effectlve than the current practlce of mtenslve dlPpmg They represent a total 
present value cost savmg of Z$ 15-20 mtlhon at a 10% dlscount rate, over a 20 year penod The 

strategles potentially could reduce the cost of tlck and tlck borne dlsease control m present value 

terms (at a 10% dlscount rate) by 46% for reduced dlppmg (from Z$ 250 to Z$ 1 35 per ammal 
per year) and by 68% strategIC mmlmal dlppmg (from Z$ 250 to Z$ a 81 per ammal per year) 

Status 
The study IS complete T echmcal, epldemlOloglcal, productlOn, polley and land use lmpllcations 

of the alternattve strategles were laId out m a report to ZImbabwe's DIrector for Vetennary Servlces, 

together wlth SIX recommendatlOns for further study 

Fundmg 
ILRI unrestrlcted core 

Pubhcatlons 

Norval R A I , Perry B D , and Hargreaves S K 1992 TICk borne dIsease control m ZImbabwe what 
mIght the future hold? ZImbabwe Vetennary lournal23 1-15 

Perry B D , Ushewokunze-Obatolu U , Hargreaves Sand Kruska R 1990 Assessment of the lmpact 
of current and alternative tick and tIck borne dlsease control strategIes at a natIonal level m 

21mbabwe ILRAD Annual SCIentIfic Report 1990 ILRAD (internatlOnal Laboratory for Research 

on Ammal DIseases), Nalrobl, Kenya p 85 

Perry B D, MukheblA W, NorvalRA I and Barrett} C 1990 Aprehmmaryassessmentofcurrent 
and alternative tIck and tIck borne dIsease control strategIes m ZImbabwe Report to the 
DIrector for Vetermary ServIce (ZImbabwe) ILRI (InternatlOnal LIvestock Research Institute), 

NaIrobi, Kenya 41 pp 
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05. Impacts of East Coast fever ImmUnisation In coastal and 
highland Kenya 

AnalysIs 

Ex ante economIC Impact 

Dates 

1988-1994 

Input 
A W Mukhebl, B D Perry, A S Young, J M Delehanty, W Thorpe, E Mussukuya and S Mmmg 
(ILRI) 

ILRllmks 

BlOSClences Programme EpldemlOlogy and dIsease control (project 7) 

ObjectIves 

To evaluate the economIC vlabthty of lmmUUlsatlon agamst East Coast fever and to assess Its 

potential Impact m daIry productlOn systems m two reglOns of Kenya East Coast fever IS controlled 

by frequent apphcatlon of acancldes, m areas of heavy tick mfestatlOn, cattle are treated WIth 

acancldes as often as twice weekly TIus method of control IS becommg unrehable m many areas 

due to the hIgh cost of acanCldes, poor mamtenance of dIps or spray races, water shortages, tlCk 

reSIstance to acancldes, tllegal cattle movements, contammatlOn of the enVIronment or food With 

tOXIC resIdues, and the avallabIltty of alternatIve (mamly ungulate) hosts Although demand for 

dairy products m Kenya IS hIgh and nsmg, attempts to Improve daIry productlOn have been severely 

constramed by ECF and other tIck borne dIseases It IS beheved that ImmUniSation agamst ECF 

would decrease both the nsk of the dIsease and rehance on use of pestlCides, thereby mcreasmg 

productIVity 

Methods 

The Kenya Agricultural Research Institute (KARl) and ILRI determmed the efficacy of 

ImmUnISatlOn agamst ECF by the mfectlOn-and treatment method m coastal Kenya and m the 

Uasm Glshu hIghlands They employed farm spreadsheet models for the fmanclal analYSIS, usmg 
cattle productlOn data from farm household surveys The annual economic cost of ECF 
ImmunlsatlOn was computed and the model was run to generate mdlcators of economic Viability 
such as cost-benefit ratlos and break even cost of ImmUnISatlOn under a vanety of disease control 
scenanos, rangmg from the current control strategy to ImmUnISatlOn With 25-100% reduction m 
acanclde use 
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Fmdmgs 
Results mdlcate that Immumsmg cattle agamst ECF at the Kenya coast would reduce economIc 
losses by 24-40% m mdlgenous zebu cattle populatIOns and by 40-70% m genetically Improved 
grade cattle The ImmumsatIOn would Yield mcreases m net mcome of 24-103%, dependmg on 

the alternative control strategy employed On the basIs of cost-benefit ratIO, ImmumsatlOn at a 

cost of KSh 544 (US$ 25) per ammal (m 1990 values) would be fmanclally profItable m grade but 

not m zebu cattle For the new strategies to be as fmanclally profitable as the current strategy for 

zebu, the cost of ImmumsatIOn would have to be m the range ofKSh 230-415 per ammal, or the 

farm gate pnce of mIlk would have to mcrease by at least 80% The model estImates the annual 

target cattle populatIOn for ImmumsatIon at 14,500 m Kalolem, costmg an estimated KSh 8 mllhon 

Status 

Completed 

Fundmg 

ILRI unrestncted core 

Pubhcatlons 

Delehanty J 1993 SpatIal prOjectIOn of SOCIO economic data usmg geographic mformatIOn systems 
results from a Kenya study m the strategIc ImplementatIon of a lIvestock disease control 

mterventIon In Dvorak K A (ed), SOCIaL SCIence Research for Agncultural Technology DImensIOns 

Proceedings of an InternatIOnal Institute of TropIcal Agnculture (IITA) and Rockefeller Foundatlon 

Workshop, 2-5 October 1990 Ibadan, Nlgena CAB InternatIOnal, Wallmgford, UK pp 37-50 

Mukhebl A W, Morzana S P and Perry B D 1989 Economics of an East Coast fever 
ImmumsatIOn trial at the Kenyan coast In Dolan T T (ed), ThellenoSlS In Eastern, Central and 

Southern Afnca Proceedings of a Workshop Held In L!longwe, MalaWI, 20-22 September 1988 ILRAD 

(InternatIOnal Laboratory for Research on Ammal Diseases), NaIrobi, Kenya pp 60-61 

Mukhebl A W, Perry B D, Delehanty J M, Thorpe Wand Mussukuya E 1990 Farm level 

fmanclal and economIC Impacts of the current and alternative East Coast fever control strategIes 

m Klhfl and Uasm Glshu Dlstncts of Kenya ILRAD Annual SClentlfic Report 1990 ILRAD 

(InternatIOnal Laboratory for Research on Ammal DIseases), NaIrobi, Kenya pp 81-82 

Mukhebl A W , Mussukuya E , Mullms G , Kanuk! D P , Nguml P N , Thorpe Wand Perry B D 
1995 Assessmg economIc Impacts of East Coast fever Immumzatlon a case study m Coast 
Provmce, Kenya Vetennary Record 13 7 17 - 22 

Nyanglto H 0 , RIchardson J W , Mukhebl A W , Mundy D S , Zimmel P , Namken J and Perry 
B D 1994 Whole farm economIC analYSIS of East Coast fever ImmumsatIOn strategies m Klhfl 
DiStrICt, Kenya PreventIVe Vetennary MedICine 21215-235 
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Nyanglto H 0 , Richardson J W , Mukhebl A W , Mundy D S , Zlmmel P and Namken J 1994 
Whole-farm economIC analysIs of East Coast fever ImmUniSation strategies on farms m the 

Uasm Glshu DIStriCt of Kenya Computers and Electromcs m Agnculture 12 19-33 

Nyangtto H 0 , Rtchardson J W , Mukhebl A W , Mundy D S , Ztmmel P , Namken J and Perry 

B D 1994 Whole farm stmulatlOn analysts of East Coast fever tmmUnISatlOn strategtes on 

mIXed crop-hvestock farms m Kenya Agncultural Systems 511-27 

Van Schalk G , Perry B D , Mukhebt A W , Gltau G K. and DIJkhUlzen A A 1996 An economIC 
study of smallholder dauy farms m Murang' a DistriCt, Kenya. PreventIve Vetennary Medlcme 
2921-36 
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06: Fodder bank adoption m northern Nigeria 

AnalysIs 

Ex post adoptlOn 

Dates 

1989-1995 

Input 

B Hassane, R von Kaufmann and B Norton (ILRI) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Improvmg crop-hvestock systems m subhumld 

sub Saharan AfrIca and Asta (project 14) 

Objective 
To evaluate fodder banks of planted Stylosanthes hamata to determme factors mfluencmg theIr 

adoptIon 

Methods 
Thtrty fodder banks spread over SIX states and across sub humId and semI and ecologIcal zones were 
studIed BlOloglcal and SOCIoeconomIC data were gathered from 1989-1991 through mtervlews 

WIth 94 adopters and non adopters and 44 extensIon staff An adapted multlple-chOlce 

questlOnnalre was used m whIch respondents proVlded quantItatiVe values for each answer, WIth 
the total cholCes summmg to 10 regardless of the number of alternatIves selected 

Fmdmgs 
A total of 716 fodder banks had been establtshed m the study area by 1991 The surveys showed 
that the fodder bank package has become a successful mnovatIon among agro-pastoraltsts m 

northern Nlgena SIgns that agro-pastorahsts recogmse the value of fodder banks can be seen m 

the curve of adoptIon, POSItIve response to the NatlOnal LIvestock Projects DlVlSlOn extenslOn 
programme and the emergence of an mdependent market for stylo seed harvested from fodder 

banks Agro-pastorahsts WIth fodder banks belteved that the extenslOn effort per se was the pnncipal 
constramt to adoptlOn (score of 45 out of 10), followed by shortage of sUltable land and labour 

Non-adopters conSIdered land ownershIp to be the mam constramt to adoptlOn, followed by 
fmanclal resources and then labour Non adopters were constramed by customary nghts m then 
applicatIons to partiCIpate m fodder bank Implementation, whereas those who had acqmred land 
through the local authonty were not ExtenslOn agents perceIved farm area and tenure 
arrangements of occupIed land as the prmclpal factors mfluencmg the adoption of fodder bank 
technology They ranked the effectiveness of theIr own extenslOn programme as the next most 
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Important constramt Wlthm the extenslOn system, lack of moblhtywas cited as the mam constramt 
to effective operatlOn 

Status 
Completed 

Fundmg 
ILRI unrestricted core 

Pubhcatlons 

Hassane B 1995 On farm evaluatIOn of fodder bank adoptIOn among agro-pastorahsts In northern Nlgena 
PhD theSIS, Utah State Umverslty, USA 170 pp 

von Kaufmann Rand Hassane B 1989 MultllocatlOnal testmg of fodder banks m the subhumld 
zone ILeA Annual Report 1989, ILCA (International Ltvestock Centre for Afnca), Addis Ababa, 

Ethiopia pp 14-16 
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07 Impact of land tenure on adoption of alley farming in West 
Africa 

AnalysIs 
Ex post soclallmpact 

Dates 
1989-1992 

Input 
S Lawry, 0 Stlenbarger (Land Tenure Center, UmverSlty ofWlsconsm-Madlson), Y L Fablyt, E 
Idowu, K Ogunbameru, B AdedoJa (Obafeml Awolowo UmverSlty, lie Ife, Ntgena), M Foli, K 

Kpakote, K Kenkou, K Agbemelo-Tsomafo (Umvemte du Benm, Togo), J Tonye, P Tltl-Nwell, 

C Meke-Meze (Instltute de la Recherche Agronomlque, Yaounde, Cameroon) and M A Jabbar 
(ILRI) 

ILRllmks 
Sustamable ProductlOn System Programme Improvmg crop-livestock systems m subhumld 

sub Saharan Afnca and Asla (project 14), m collaboratiOn wIth the Land Tenure Center, U mverslty 

ofWlsconsm-Madlson, and natIonal partners m Cameroon, Nlgena and Togo 

Objectives 
To determme whether the areas m which alley farmmg had been tested were representatIve of all 
sUltable areas and what types of land tenure favour or hmder the adoptton of alley farmmg The 
lnternattonalinstttute of TropIcal Agnculture, based m Ibadan, Nlgena, developed alley croppmg 

to Improve SOlI fertlhty, to control sOlI degradatiOn and to mcrease crop YIelds Legummous trees 
are planted m rows and tree fohage IS used as mulch to grow crops m the alleys Alley croppmg IS 

beheved to ehmmate or reduce the need for fallowmg to restore soll fertllity ILRI conducted 
agronomlc and ammal nutrltiOn expenments for several years to assess the uttlity of modlfymg alley 
croppmg so that part of the tree foliage IS used as protem nch feed for ammals to mcrease 
productIVIty of both crop and livestock productIOn, thIS modIfied system was termed' alley farmmg' 
ILRI also conducted on farm research m selected SItes m Nigena to assess the adaptability and 
adoptability of alley farmmg 

Methods 

A hterature reVIew was conducted to charactense the evolutiOn of land tenure systems m West 

Afnca ThIS was followed by a detaIled study of the general land tenure charactensttcs m Nigena, 

Cameroon and Togo The mformatiOn gathered was used to predIct, on an a pnon theoretIcal 

basls, whether eXlstmg land tenure systems favour adoptiOn of alley farmmg A survey was 

subsequently conducted m 1990-91 among a sample of 2305 households m the three countrIes, 
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the sample mcluded both non adopters and adopters of alley farmmg Adopters mcluded those 
who, at the tIme of the survey, had dlScontmued usmg alley farmmg and those who were snll usmg It 

Findings 
The study showed that m Nigena, Cameroon and Togo, 66, 54 and 36% of the land, respectIvely, 

was under tenure systems that proVlded long term secunty and was therefore favourable for adopnon 
of alley farmmg EXlStmg land fertIlIty management practices, such as applIcatlOn of chemical 

fertilIsers and tree plantmg, also mdlcated that long term access to benefits encouraged better so11 

and tree management, a condition equally appltcable to alley farmmg In Nigena, where on farm 

tests were extensIvely done, the adoptlOn, mamtenance and contInued use of alley farmmg was 
associated With secutlty of tenure These results suggest that land tenure had a slgmficant role m the 
adoptlOn, contmuatlOn and dlScontmuatton of alley farmmg and that m West Afnca a slgmflcant 
proportIon of land was held under tenure systems that are favourable for adoptIon of alley farmmg 

Status 
Completed 

Funding 
ILRI unrestrIcted core and Umted States Agency for Internattonal Development. 

PubhcatIons 

FablYI Y L , Idowu E , Ogunbameru K and AdedoJa B 1991 The ImplIcatIOns of land and tree tenure 
for the mtroductlon of alley farmmg m southern Nlgena An mtenm report submitted to Internattonal 

LIvestock Centre for AfrIca by Land Tenure Centre Umvemty of Wisconsm-Madison, 

Wisconsm, USA 70 pp 

Lawry S Wand Sttenbarger D 1991 Tenure and alley farmmg m the humid zone of West Afn,ca Fmal report 
of research m Cameroon, NIgeria and Togo LTC Paper No 105 Land Tenure Center, Umverslty of 

Wlsconsm-MadlSon, Wlsconsm, USA 63 pp 

Lawry S , Stlenbarger D and Jabbar M A 1994 Land tenure and the potentIal for the adoptIon 
of alley farmmg m West Africa Outlook on AgrIculture 23 (3) 183-187 

Stlenbarger D 1990 Land tenure and alley farmmg a hterature reVlew WIth partIcular reference to the 

West Afncan humId zone LTC Paper No 138 Land Tenure Center, Unwerslty of 
WlscotlSm-Madlson, Wlsconsm, USA, and ILCA (Internattonal LIvestock Centre for Afnca), 
Ibadan, Nigena 36 pp 

Stlenbarger D 1990 Regime foncIer et agnculture en couloIrs compte rendu des publIcations avec une 
reference speciale a la zone humIde d'Afnque occidentale Land Tenure Center, Umverslty of 

Wisconsm-Madison, Wlsconsm, USA, and ILCA (InternatIOnal LIvestock Centre for Afnca), 

Ibadan, Nigena 40 pp 
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08: Impact of crossbred dairy-draft technology in Ethiopia 

AnalysIs 

Ex ante economIC Impact 

Dates 

January 1989-December 1998 

Input 
Azage Tegegne, B I ShaplIo, M A Mohamed Saleem, Genet Assefa (ILRI), Alemu Gebrewold, , 

Z Stleshl, T Kumsa, Y Shlferaw (EthlOplan InstItute of Agncultural Research), J Halder, T 

Demlsse (EthlOplan Health and NutntlOn Research InstItute, EHNRI) and Menglstu Alemayehu 

(Alemaya Umverslty of Agnculture) 

ILRllmks 

Sustamable ProductlOn Systems Programme Improvmg crop-hvestock systems m the hIghlands 
of sub-Saharan AfrIca and AsIa (project 13), Alternative sources of draft ammals use of crossbred 

dairy cows for tractIon (subproject E04) 

ObjectIve 

To assess the impact of dairy-tractlOn technology and improved management practices on farm 
economiCS, household nutritIon and health and key factors affectmg long term adoptlOn of 

daIry-tractIon technology Use of cows for both mIlk production and draft work could benefIt total 
on-fann ammal productlOn m tropical countries of AfrIca and Asia by alleviatmg the need to 

mamtam draft oxen year round and a follower herd to supply the replacement oxen Fewer but 
more efflCient multI purpose ammals could reduce stockmg rates and overgrazmg and contnbute 

to more sustamable farmmg systems Dairy cow-tractlOn technologIes are new m AfrlCa and 

therefore need to be evaluated m a whole farm context 

Methods 

On-farm studies started m 1993 With 14 pilot farmers selected from peasant asSOCiations m the 
Holetta, EthIopia, area Each farmer was supphed WIth a palI of crossbred cows Half the farmers 
used theIr cows for dalIy-draft, the other half used them for daIrymg only In 1995, 60 more farmers 
representmg three economIC groups-relatIvely nch, mIddle mcome and poor-were recrUlted to 
the prOject and each also gIven a paIr of crossbred cows for datry-draft use Another 60 farmers 
who practise tradltlonal oxen tractlOn were used as a control group Improved management 
practIces for keepmg crossbred cows were mtroduced m the study area (usmg oat/vetch as forage, 
plantmg fodder crops and multi-purpose trees m farmers' back yards and constructmg improved 
barns) Detatled farm level data were collected datly on each of the 134 farms dunng 1997 
Anthropometric measurements (weIght for heIght, weIght for age and heIght for age) of women 
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and pre school children were taken In all households to analyse the Impacts of introducing 
crossbred cows on Intra household nutrition and health Whole farm evaluation of the dairy-draft 
technologies, including complementary feed productIOn and management practices, was carned 

out to determine the ex ante potential for adoption under different resource-endowment 

condltlons Farmers who received crossbred cows were divided Into a dairy-draft group that used 

the cows for milk and traction and a dairy only group that used the cows for milk production only 

These models were compared With another developed for traditional practice 

Fmdmgs 

Crossbred cows were found to be 19% more efficient than local oxen In tenns of time efficiency 

of plowing This suggests that the dairy-draft technology can help reduce ammal power constraints 
on farms, faCIlItating seed-bed preparation and a more profitable crop mIX, leading to higher farm 
Income An ex ante Impact assessment showed the Incremental benefIt-cost ratio of USing crossbred 

cows for both dairying and draft work to be about 3 5 times as opposed to USing them for dairy 
only The financial saVings from not haVing to keep oxen and followers for draft use led to 
substantial saVings from USing crossbred cows for both dairy and tractIOn, despite the additIOnal 
Investments Involved IntrodUCing of a paIr of crossbred cows for milk productIOn only Into a 

traditional farming system Increases farm gross marginS by 41% (from EB 9379 to EB 13,223) 

USing the same crossbred cows for both milk and traction raises the gross marginS by 5% (to EB 
13,845) over the dalry-only farm plan 

Results show that introdUCing crossbred cows can Improve human health and nutritional status 

Adoption of dairying With crossbred cows Increases food availabIlity, making It a potential means 

of achieVing food secunty Among adopters of crossbred cow technologies there was a lower 

prevalence of stunting (height for age) (31 %) than In western Shoa (60%), where the prOject IS 

located, and rural Ethiopia (64%) In general Furthermore, the reduction In stunting appears to 

be related to Increased Income from dairying rather than reduction In infectIOUS disease In spite 
of all thiS, farmers have been wary of adopting the use of crossbred cows for cultivatIOn The system 
IS hkely to be more attractive to small and medIUm Sized farmers than to land-nch farmers because 

as landholdings decrease In SIZe so too do feed resources aVailable to farmers and the marginal 
benefit of USing crossbred cows for cultivation IS relatively greater 

DiffIculty In obtaining concentrates IS a major constraint on use of crossbred cows on both 
dairy only and dairy-draft farms The model indicates that substitution of concentrates by 

oat/vetch hay produced on fann Will not take place until the pnce of concentrates nses by 50% 
Most farmers Will not adopt dairy-draft cows until they can be assured of conSiderable support to 
overcome the nsk of USing high value cows for tractIOn DiffuSIOn Will be slow unless adequate 
Infrastructure, extensIOn and techmcal support services are estabhshed 

Status 

The study IS In Its final stage of asseSSing the Impacts of dairying on food secunty 
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Fundmg 

ILRI unrestncted core 

Pubhcatlons 

ILRI (InternatlOnal Ltvestock Research Institute) 1998 Alternative sources of draft power Use of 
crossbred dairy cows for mtlk productlOn and traction ILRI Annual Project Progress Report 1997 
pp 178-184 

Mengistu Alemayehu 1997 ComparatIve work performance of oxen and crossbred cows In smallholder 
farms In EthlOPW MSc thesis, Alemaya Umverstty of Agnculture, Alemaya, EthlOpia 146 pp 
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09' Impact of hvestock on alley farmmg systems In West Africa 

AnalysIs 

Ex ante economIC Impact 

Dates 
1994-1996 

Input 
S EhUl and M A Jabbar (ILRI) 

ILRllmks 
Sustamable ProductIon Systems Programme Pohey analysIs of crop-hvestock systems (project 12), 

Improvmg crop-hvestock systems m the hIghlands of sub Saharan Afnca and AsIa (project 13), 

Improvmg crop-hvestock systems m subhumld sub Saharan AfrIca and Asia (project 14) 

Objective 

To determme whether mcluslon of ammals m alley croppmg systems mcreases system producttvlty 

and sustamablhty The InternatiOnal InstItute of TropIcal Agnculture based m Ibadan, Nlgena, 

developed alley croppmg to Improve sot! fertthty, to control SOlI degradatiOn and to mcrease crop 

ytelds Legummous trees are planted m rows and tree fohage 18 used as mulch to grow crops m the 
alleys Alley croppmg IS beheved to ehmmate or reduce the need for fallowmg to restore SOlI fertthty 

ILRI conducted agronomIc and ammal nutntton expenments for several years to assess the utthty 

of modlfymg alley croppmg so that part of the tree fohage IS used as protem nch feed for ammals 

to mcrease productiVlty of both crop and hvestock productiOn, thIS modIfied system was termed 
'alley farmmg' 

Methods 

Data on three productiOn systems m Nlgena-non-alley farmmg WIth short fallow (tradltlonal bush 

fallow system), contmuous alley farmmg and alley farmmg WIth short fallow-covermg eIght years 
were analysed The Total Factor ProductlVlty (TFP) mdlces were used to determme the spatial and 

temporal dIfferences m mput/ output quahty and quantity and resource flows and stocks The 
mterspatlal TFP mdex measures the effIcIency wIth wh1ch resources are employed m the productiOn 
process (economtc Vlabthty) at a glven penod, whtle the mtertemporal TFP 1S about the productive 
capactty of a system over time (sustamab1hty) 

Fmdmgs 

The alley farmmg systems were relatIvely more productIve than the tradItIonal bush fallow system 

The estImated mterspatial TFP (economIc Vlabthty) measures are largely greater than one, mdlcatmg 
that the two alley farmmg systems produced comparatively more output than the tradItional bush 
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fallow system Total factor productIVity levels doubled when hvestock were added to the system 
Moreover, contmuous alley farmmg appeared to be sustamable and economIcally more effICIent 
over tIme than the traditlOnal bush fallow system Alley farmmg WIth fallow appeared to be 

economlcally more efflclent (1 e more output for a gIVen bundle of mput) than the bush fallow 

system but was not sustamable because of loss of output durmg fallow penods 

Status 
Completed 

Fundmg 

ILRI unrestrIcted core 

Pubhcatlons 

EhUl S K and Jabbar M A 1994 Measurmg the sustamabIhty of crop-hvestock systems m 
sub Saharan AfrIca Methods and data reqUlrements In Powell J M, Fernandez-RIvera S , 
Wilhams TO and Renard C (eds), LIVestock and Sustamable Nutnent Cyclmg m MIxed Farmmg 
Systems of Sub Saharan Afnca Volume II Techmcal Papers Proceedmgs of an Internanonal Conference 

held m AddIS Ababa, EthIOpla, 22-26 November 1993 ILCA (InternatIonal livestock Centre for 
Afnca), AddIS Ababa, EthIopIa pp 453-460 

EhUl S K and Jabbar M A 1997 A framework for evaluatmg the sustamabIhty and economIC 
VIabIhty of crop-hvestock systems m sub-Saharan AfrIca In Rose R, Tanner C and Bellamy 
M A (eds), Issues m Agncultural Compennveness, Markets and POliCIes IAAE Occaslonal Paper No 

nd 7 Proceedmgs of the 22 Conference of InternatIOnal AssoCianon of Agncultural EconomISts, Harare, 
21mbabwe, 22-29 August, 1994 Dartmouth Pubhshmg Co, London, UK pp 406-414 
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10' Impact of dairy mtenslficatlon on African peri-urban milk 
production systems 

AnalysIs 

Ex ante economlc lmpact 

Dates 

January 1990-December 1998 

Input 

A Lahlou-Kassl, Azage Tegegne, B Rey, E Mukasa Mugerwa, E ZerbmI, B I ShapIro (ILRI), Tesfu 
Kassa, Abraham Gelato, Gemechu WlttU (Addls Ababa Umverslty), Alemu Yaml, Mekonnen Halle 

Manam (Alemaya Umverslty of Agnculture, EthlOPia), J M Le Horgne and B Faye (ClRAD EMVr, 
France) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Smallholder dalry systems (project 19), Market-onented 

smallholder dalrymg (subproject E37Z) 

Objectives 

To compare the lmportance of diseases of mtenslflCatlOn and major epldemlc dlseases on 

pen urban dalry farms, to develop methodologies and models to mvestigate the blOloglcal and 

economIC lmpact of these dlseases on mllk productlOn, to better understand the epldemlOlogy of, 

and nsk factors associated wlth, dlseases of mtenslflcatlOn, and to evaluate cost and beneflts of 

alternative control measures for dlseases of mtenslflcatlOn 

Methods 
MethodologIes to exam me the lmpact of dIseases of mtensIflCation on mllk productIon have not 

been well developed m AfrIca Farmers' perceptlOns of the dlseases of mtensificatlOn of dalry 
productlOn were determmed m the AddIS Ababa mIlk shed usmg questlOnnaires gIven to farmers 
m three urban dauy productIOn subsystems A representative sample of 2735 daIry cows was drawn 
from these subsystems for comprehenslve study A cross-sectlOnal survey was conducted to collect 
data on farm resources and charactenstlcs of each ammal selected (cow ldentiflcation, breed, 
lactatlOn and pregnancy status, last calvmg date, mllk YIeld, calf weanmg age, and pre weamng calf 

mortahty) Cows were chmcally exammed for lameness and the udder and teats were checked for 

any abnormalIty MIlk samples were tested by the Cahforma Mastltls Test 

Fmdmgs 

Three dIstmct farm clusters were IdentIfIed based on genotype, herd SIze, number of cows and type 

ofhousmg The percentage of crossbred ammals was 7% m cluster 1, 12% m cluster 2 and 91% 
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m cluster 3, the percentage of farms with proper ammal housmg was 29%, 19% and 88%, and the 
mean herd size 4 (mcludmg 1 cow), 10 (3 cows) and 28 (14 cows), respectively Lactatmg cows were 
74%,53% and 77% of the herd m clusters 1 to 3 and the proportions of pregnant cows were 23%, 
33% and 43%, respectively Subclmlcal mastltls mcreased from 17% m cluster 1 to 39% m cluster 

3 Slmtlarly, the proportlOn of cows with one lame leg mcreased from ° 2% to 7 1% Pre-weanmg 
calf mortahty ranged from 5% m cluster 1 to 15% m cluster 3 Average milk Yield was 2 0, 2 2 and 

8 8 htres per day m clusters 1 to 3 Overall, the fmdmgs show that the proportlOn of pregnant cows, 

the mean mCldence of blocked teats, subchmcal mastltis and lameness, calf mortahty and dally milk 

Yield were highest m the most mtenslve production system, cluster 3 

Status 

The study IS contmumg The remammg task IS to determme relatlOnshlps between farm 

charactenstlcs and mCldence of diseases The costs and benefits of different disease control 

measures are bemg exammed 

Fundmg 

PublIcations 

Debrah S , Slssoko K and Soumare S 1995 Etude econoffilque de la productlOn laltlere dans la 

zone penurbame de Bamako au Malt Revue d'Elevage et de Medecme Vetermmre des Pays Tropzcaux 

48 (1) 101-109 

Lahlou Kasst A , Rey B and Faye B 1994 Maladies d' elevage dans les systemes lattlers penurbams 

d'Afnque sub-sahanenne l'approche du CIPEA VeterInary Research 25 331-337 
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11: Constraints to use of animal traction in semi-arid West Africa 

AnalysIs 

Ex post adoption 

Dates 

January 1991-December 1992 

Input 

TO Wilhams (ILRI) 

ILRllmks 

Sustamable ProductlOn Systems Programme Improvmg crop-hvestock systems m seml and 

sub-Saharan Afrlca and Asla (proJect 15) 

Objective 

To determme reasons for use, non use and abandonment of ammal tracnon m parts of semi-and 

West Africa and condltlons that would mcrease adoptlOn and profitable use of ammal traction 

The use of ammal draft power for soil nllage has long been a maJor theme of agncultural 

development programmes m semi and West Africa The ratlOnale for ammal tractlOn ranges from 

mcreasmg agricultural productlVlty and mcome to reheVlng the drudgery m farm work Yet Its 
adoptlOn remams low and locahsed 

Methods 

A hterature reVIew was conducted to Idennfy the pattern of ammal tractIon adopnon m countrIes 
m seml-and West AfrlCa Farm surveys were conducted m two Vlllages representanve of two maJor 
agrochmatlc zones m Nlger RegresslOn analysls was used to measure the effects of ammal tractlOn 
on resource use and farm productlVlty, whlle multi year partial budget streams were estImated to 

determme the profltablhty of ammal traction under different utdlsatlOn scenanos 

Fmdmgs 
There IS a WIde regIOnal vanatlOn In the potential for adoption and effICIent use of anImal 
tractIon-a pOint generally overlooked by governments and non governmental orgamsatlOns In 
one study VIllage, for example, Investment mammal tractlOn YIelded a negative rate of return, 
resultmg In a financial loss of about US$ 300 per farmer over a five year penod A range of 
agro-ecologlcal and economic factors (e g shortness of the growmg season, poor SOlI fertlhty, hmlted 
range of crops that can be grown, high cost of draft ammals and eqmpment) contributed to the 
dismal performance of ammal tractlOn In thlS case In contrast, m the other study Vlllage, where 
agro-ecologlcal condltlons were better, a posItive rate of return (17%) was observed under exlstmg 
practices and profttablhty Increased slgmflcantly (up to 58%) With an Increase In the area cultiVated 
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wlth ammal tractIOn and a sWltch m the croppmg pattern from subslStence crops (mtllet and 

sorghum) to cash crops (cowpea and groundnut) Thls lmphes that ammal tractlOn should be 
promoted only m areas where agro-ecologlcal and economlC condltlOns permlt lts mtenslVe use 
and a wlde range of Ullage operations 

Status 
Completed 

Fundmg 
ILRI unrestrIcted core 

Pubhcatlon 

WIlhams T 0 1997 Problems and prospects m the uuhzatlOn of ammal tracUon m seml and West 
Afrlca eVldence from Nlger Sod and Tillage Research 42295-311 
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12: Impacts of dairy intensification on nutrition and health in 
coastal Kenya 

AnalysIs 
Ex post social Impact 

Date 
1991 

Input 
R Huss Ashmore, J J Curry, A W Mukhebl and B D Perry (ILRI) 

ILRI hnks 
BlOSClences Programme Epidemiology and disease control (project 7) 

Objective 
To assess the Impacts of datry mtenslflcatlOn on human nutrlnonal status and health m Kwale and 

Klhfl DistriCts, Kenya The nutrltlOnal effect of mcreased hvestock producnon remams essennally 
unexplored, because domesnc hvestock are an mtegral part of many Afncan productlOn systems, 

It IS Important to understand the nutrltlOnal slgmflcance of changes m those systems 

Methods 
This study denved Its data from three detailed nutrltlOn studies m 779 households conducted 

between July 1985 and July 1987 by the Food and NutrltlOn Studies Program of the Mlmstry of 

Plannmg and National Development/Mmlstry of Health The potential nutrltlonal benefits of 

mtenslflcatlon of datrymg were estimated usmg these data and data from a National Dairy 
Development Programme (NO D P) study The nutntlOnal studies mcorporated longltudmal surveys 
to measure food mtake and nutritional status for a representative sample of the general rural 

populanon, settlement scheme farmers and NODP contact farmers of Kihfi and Kwale districts at 
different pomts m the year Anthropometric data and chmcal assessment were used to assess the 
nutritlOnal status of children Pomts of arnculatlOn between the hvestock and nutritional systems 

m farm households mcluded mcome, resource allocatlOn, food consumption and human disease 
nsk 

Flndmgs 

The potennal nutrltlOnallmpact of mcreased hvestock productlOn depends on whether milk is 

consumed dtrectly by a household or IS sold to buy other commodities The nutrltlOnallmportance 

of milk for dalrymg households on the coast hes not only m Its calonc content but also m tts abthty 

to supplement a pnmanly vegetable based diet In parttcular, mtlk contrtbutes tmportant amounts 
of essenttal ammo actds, fat, Vltamm A and calclUm, which are lackmg m many Afrtcan dtets and 
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whIch are especially Important for children For households without cows, an Increase In intensive 
dairy productIOn might have some economIc Impact through prOVISIOn of employment 
opportunttles However, Increased smallholder dairying IS most hkely to affect the nutritIOnal status 
of these households by reducmg the consumer prIce of milk 

Status 
Completed 

Fundmg 
ILRI unrestricted core 

Pubhcatlons 

Curry J J , Huss Ashmore R A Perry B D and Mukhebl, A W 1996 A framework for the analysIs 
of gender, mtra household dynamics and hvestock disease control, With examples from Uasm 

Glshu DiStrICt, Kenya Journal of Human Ecology 24161-189 

Huss Ashmore R 1992 NutTltlOnal lmpacts of mtensljied dmry production an assessment m Coast 

Provmce, Kenya ILRAD T echntcal Report No 1 ILRAD (International Laboratory for Research 

on Antmal Diseases), NairobI, Kenya 35 pp 

Huss Ashmore R, Curry J J and Mukhebl A W 1991 NutritIOnal Impact of hvestock disease 

control ILRAD Annual SClentljic Report 1991 ILRAD (InternatIOnal Laboratory for Research 
on Antmal Diseases), Nairobi, Kenya pp 86-87 

ILRAD (InternatIOnal Laboratory for Research on Antmal Diseases) 1994 Human nutrItIonal 
status as a measure of the Impact ofhvestock disease control ILRAD Reports 12(1-2) ILRAD, 
Nairobi, Kenya 

36 



13: Economic Impact of theileriosIs and Its control In Africa 

AnalysIs 

Ex ante economIC Impact 

Dates 

1991-1993 

Input 

A W Mukhebl, J Curry, B 0 Perry, R S ReId, W Thorpe (ILRI), R C Laker (Am mal Health 

Research Centre, Entebbe), 0 Onchoke (Umverslty of NaIrobI), Z Hassan (Mmlstry of 

Agnculture, LIvestock and Natural Resources, ZanzIbar), D Kanukl (Kenya Agncultural Research 

Institute), T Munyombwe and U Ushewokunze Obatolu (ZImbabwe Vetermary Research 

Laboratory) 

ILRI hnks 

BlOSClences Programme EpldemlOlogy and dIsease control (project 7) 

Objectives 

To estImate the dIrect economIC cost of theilenosis and to assess the potential benefits and costs 

of Implementmg alternatIve thellenosls control strategIes 

Methods 

A computer spreadsheet model was developed and used to eStimate the dIrect economIC cost of 

(or losses caused by) theilenosis m 11 countrIes affected by the dIsease GeographIC InformatlOn 

System model was used to estimate the number of cattle under nsk of thielenosis The assessment 

of the economICS of the alternative control strategIes was based on five case studIes conducted m 
Kenya, Tanzama, Uganda and ZImbabwe between 1991 and 1993 The beneflt-costratlO was used 

to compare the vIablhty of the alternatIve strategIes Wlth that of the tradltlonal method employmg 
acanClde apphcatlOn 

Fmdmgs 

The GeographIc InformatIon System model estimated that m the 11 countnes affected by 
theIlenosis m eastern, central and southern AfrIca, about 24 mllhon head of cattle are at nsk from 
the dIsease annually ThIS, accordmg to the herd model, translates to a dIrect economIC loss of at 
least US$ 168 mllhon (calculated for 1989) The actual economIC losses are conSIderably larger 

than the dIrect losses when the mdtrect costs of the dIsease are taken mto account The ex ante 

assessment of the mfectlOn and-treatment method showed that ImmumsatlOn at a cost ofUS$ 2 50 
per ammal would mcrease total net mcome from cattle productlOn by US$ 133-US$ 307 mllhon 
per year and YIeld a benefit-cost ratlO m the range of9-17 , assummg a 0-50% reduction m acanclde 
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use followmg ImmUniSatIOn Break even ImmUniSatIOn cost ranged from US$ 4 96 With no change 
m acanclde use followmg ImmUniSatIOn to US$ 8 22 With a 50% reductIon m acancide use The 
estImated annual target cattle populatIon for ImmUniSatIOn m the whole regIOn was seven millIon 
head, at a cost of US$ 18 mIllIon In all these studIes, ImmUniSatIOn agamst theilenosis was 

evaluated agamst the current control strategy based on acanclde apphcatlOn Vanous levels of 

reductlOn m acanclde use rangmg from 0-100% followmg ImmUnISation were assessed 

ImmUnisatIOn at a cost rangmg from US$ 4 to US$ 25 m the different study sites With 75% 

reductIOn m acancide use YIelded the best economIC results at the vanous SItes The annual 

economic cost per animal m the dIfferent study sites vaned from US$ 5 to US$ 14 m mdigenous 

cattle and from US$ 11 to US$ 105 m crossbred (mcludmg taurme) cattle under the current control 

strategies An ImmunisatIOn-based control strategy would reduce the economic cost of the disease 
by an estimated 43% m the whole regIOn In the vanous study SItes, the cost would declme by 

20-67% m mdlgenous cattle and 34-82% m the crosses 

Status 
Completed 

Fundmg 
ILRI unrestricted core 

PublicatIOns 

Laker CD, Mukhebl A W , Ssenyonga G S Z , Gathuma J M , Ssentongo Y K and GtIm C P 
1994 A fmancial analYSIS of East Coast fever ImmUniZatIOn m Mbarara District, Uganda Kenya 
Vetennanan 18, SpeCial Issue, pp 242-243 

Mukhebl A W, Morzana S P, Perry B D, Dolan T T, Norval R A I 1990 Cost analYSIS of 

ImmUniZatIOn of East Coast fever by the mfectlOn and treatment method Preventwe Vetennary 

MediCIne 9207-219 

Mukhebi A W 1992 EconomIc Impact of thellenosls and Its control In Afnca In Norval R A I , 
Perry B D and Young A S (eds), The EpidemIOlogy of Thedenosls In Afnca AcademIC Press, 
London, UK pp 379-403 

Mukhebi A Wand Perry B D 1992 EconomIC ImplIcatIOns of the control of East Coast fever m 
eastern, central and southern AfrIca In Proceedmgs of a Workshop on the Future of Lwestock 

Industnes In Eastern and Southern Afnca, Harare, Zimbabwe, 19-24 July 1992 InternatIOnal 

LIVestock Centre for Afnca, AddiS Ababa, EthIOpia pp 107 -112 

Mukhebt A W , Perry B D and Kruska R 1992 EstImated economics of theilenosis control m 

Afnca Preventwe Vetennary Medlcme 12 73-85 
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Mukhebi A W, Perry B D, Laker CD, Onchoke D G, Munyombe T and Hassan ZS 1994 

ComparatIve reglOnal assessment of the economIC Impact of theilenosis and Its control m Afnca 

Kenya Vetennanan 18, Special Issue, pp 239-241 

Okello Onen] , MukhebtA W , Tukahirwa EM, MUSlSl G , Bode E , Hemonen R and Perry B D 
1997 Fmancial analysIs of dIppmg strategIes to control tIck borne dIseases m mdigenous cattle 
under ranch condltlOns m Uganda Preventwe Vetennary MedIcme 33241-250 
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14 Milk production potential of crossbred cows In the Ethiopian 
highlands 

AnalysIs 

Ex ante economic Impact 

Dates 

March 1992-December 1997 

Input 

B I Shapiro, E Zerbml, I Darnhofer, Abebe Mlsgma (ILRI), Getachew Feleke, Abayneh Ababu 

(Eth1Opla Mmlstry of Agnculture) and Smallholder Dauy Development Project team 

ILRllmks 

Sustamable Product1On Systems Research Smallholder dairy systems (project 19), Improvmg 

crop-lIvestock systems m the highlands of sub Saharan Africa and Asia (project 13), 

Market-onented smallholder dairy (subprOject E34A) 

ObjectIves 

To determme the SOC1O economic factors that mfluence dairy productiVity and mcome, to 

determme the factors that affect adoption of potential feedmg and management technologies by 
farmers and to develop a whole-farm model for assessmg the vlabtllty and adopt1On potential of 

feed technologies m mIXed crop-lIvestock systems 

Methods 

This study was a composite ofb1Ophyslcal and SOCIO economIC mvestlgat10ns One SOClO-economlc 

study focussed on modellmg adoptlOn of Improved technology by farmers usmg Hierarchical 

DeClslon Modellmg and the ClasslflcatlOn and RegresslOn Tree A mIXed mteger lmear 

programmmg model was used to exam me the potential economic Impacts of crossbred cows and 

complementary technologies such as Improved feeds 

Fmdmgs 

Results mdicated that farmers perceIved non avaIlabilIty of seed and lack of extenSIOn as reasons 
for not adoptmg farm grown forage Small farm SIze m relatIOn to herd SIze and low land 
productiVity were other factors explammg non-adoption of farm grown forages It was also shown 
that the returns to women's labour m butter makmg and household cash mcome can be mcreased 
through mtroductlOn of an Improved butter churn (the ILRI mternal agitator) that halves the time 

It takes women to make butter Results showed that the use of an Improved churn mcreases returns 
to women's labour from EB IS/hour to EB 2 l/hour and mcreases cash mcome by 8% 
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Status 
These studies are essentially complete This project wtll be subsumed In 1998 under ILRI project 

13 (subproject E04A) 

Fundmg 

ILRI unrestrIcted core and World Food Programme 
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15. A rapid adoption assessment of Vertlsol technology 

AnalysIs 

Ex post adoptlon 

Dates 

May-June 1992 

Input 

J C McCann (Boston Umverslty), M A Mohamed Saleem, Abate Tedla, Ablye Astatke and 

Getachew Asamenew (ILRI) 

ILRllmks 

Sustamable Producnon Systems Programme Improvmg productIvity and sustamabIhty of 

crop-hvestock systems m the hIghlands of sub Saharan Afnca and AsIa (Project 13), Feed utthsatlOn 

Improvement for mcreased hvestock productlvlty (Project 8) 

Objectives 

To study the ImpedIments to adoptIon of the Improved Vertisol management technology, to 

Idennfy potentIal changes brought by the technology to the farmmg commumty and to understand 

farmers' perceptIOns of the technology, especIally the use of the broadbed maker (BBM) m the 

prOject SItes 

Methods 

Freld VIslts were undertaken to conduct mterviews WIth farmers and dlscusslOns WIth dIstnct level 

agents of the Mimstry of Agnculture These were preceded by a reVlew of data, fIeld reports and 

documents avatlable at the InternatlOnal Ltvestock Centre for Afnca Dlstnct-Ievel data and Me 

hIstory mterviews WIth farmers provIded basehne mformatlOn on demography, local croppmg 

patterns, crop mIX and socral property practIce of farmers who part1CIpated m the prOject The 

farmer-mterviews focussed on the nature and extent of theIr understandmg of the conceptual basIs 
of the prOject IntervIews WIth dIstnct officrais prOVIded a pomt of companson between dIstnct 

and prOject level plannmg and farmer expenence of the prOject 

Fmdmgs 

At the reglOnallevel, the response to the BBM package was found to be strongest m areas that 

exhIblt SIgns of mtenslflcatlOn of land use m 'closed' systems, charactensed by decreasmg SIze of 

land holdmgs, shortage of forage resources and easy access to urban markets Farmers who have 

access only to Verttsols exhIbIt sttonger adoptIon patterns than those who have holdmgs Wlth both 

black and red sot!s Farmers Wlth both black and red SOlIs also stagger the ttmmg of farm operatlOns 

and mamtam more dIverse crop mIXes than those WIth only VertIsols There was mdlcatlOn that 
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BBM adoptlOn may be affected by the amount and rehabthty of ramfall, smce seedbed preparation 

reqUIres early rams For closed systems where broadbeds and! or teff production dommate, the 
BBM package proVIdes a means of mcreasmg labour product1v1ty 

At the local level, the BBM eqUlpment 1S eas1ly shared by farmers and patterns of sharmg reflect 
the reiatlOnsh1ps already used 10 plough shanng and co-operattve labour Co-operatIon m 
BBM-shanng groups 1S usually among households w1th s1mIlar endowments of oxen and famIly 
labour Resource-poor farms are unhkely to adopt BBM technology and to be accepted mto 

resource-nch BBM-shanng groups Short term adoptlOn rates may be somewhat h1gher than 

long term rates smce some farmers may adopt the BBM so as to gam access to fertIhser and 1mproved 
seeds Local agncultural agenc1es {such as the J omt Verttsol Project and the Mm1stry of Agnculture} 

currently g1ve pnonty to supplymg the mputs needed by farmers usmg the BBM package If th1s 

were to change, farmers may go back to growmg teff or late plantmg of local wheat vanetles because 

of lack of access to the mputs needed to support the BBM package 

Status 
Completed 

Funding 
SW1SS Development CorporatlOn funds 

Pubhcatlon 

McCann J C 1992 Vertlsol Evaluatwn Report A rapId Impact assessment of VertIsol technology Report 

subm1tted to the InternatlOnal LIvestock Centre for Afnca and the T echmcal Committee of 

the Jomt Vertlsol ProJect, July 1992 

Getachew Asamenew and Abate T edla 1993 Research on crop and hvestock mtenslftcatlOn on 

small farms on Vertisols ILCA's expenence In Report of the 1992 Annual Meetmg on 
AFRICAlAND management of Vert ISO I 10 Afnca Accra, Ghana 11-13 June 1992 IBSRAM 

(InternatlOnal Board of SOlI Research and Management), Bangkok, Thailand, pp 121-129 

44 



16: Economic cost of trypanosomosis in The Gambia, Zimbabwe, 
Cote d'ivoire and Cameroon 

AnalysIs 
Ex ante economIC Impact 

Date 

1993 

Input 

A W Mukhebl, J Curry, B D Perry, R S ReId, B M Swallow, G J Rowlands, R L Kruska, (ILRI), 
J Elhs (Wmrock, USA), A Shaw (AP Consultants, UK) and I Amadou (Readmg UmversIty) 

ILRI hnks 
BlOSClences Programme EpIdemIology and disease control (project 7), Sustamable ProductlOn 

Systems Programme Ltvestock productiVIty under dIsease nsk (project 18) 

Objective 

To estImate the duect economIC cost of trypanosomOSlS and to assess the economICS of 

lmplementmg alternatiVe trypanosomosls control strategIes 

Methods 

A computer spreadsheet model earher used for the assessment of thellenosls was adapted for 

assessmg the economlC Impact of trypanosomOSlS and alternattve control strategIes m selected 

countrIes The Gambia, ZImbabwe, Cote d'IvOlre and Cameroon 

Flndmgs 

THE GAMBIA It was estImated that about 37% of the natlOnal herd m The GambIa are at nsk 
annually from trypanosomOSlS The annual economIC cost of the dIsease m The GambIa 
(dlscounted at 10% over 20 years) was estlmated to be US$ 5 6 mllhon, which IS an average ofUS$ 
279,000 per year or US$ 1 30 per head of cattle at nsk Vlttually all the costs of the disease (99 9%) 
were attnbuted to productlon losses, With the remammg component bemg the cost of about 1000 
chemotherapeutlc treatments admmlstered annually to hvestock The mam productlOn loss (42%) 
was decreased mllk Yleld The other production losses were decreases m draft power (26%), herd 
growth (18%), offtake (10%) and manure (5%) The hlgh hvestock densltles and hIgh level of draft 
power use m The Gambla Imply that mdlrect benefIts from changes m grazmg patterns or an 

mcrease m draft power use are unhkely If the dlSease mCldence were to be reduced 

ZIMBABWE It was estimated that, due to extenSIve tsetse control, only 4% of ZImbabwe's cattle 
populatton (241,000 of a total of 61 mllhon head m 1991) are at nsk annually from 
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trypanosomoSls The dnect economiC cost of trypanosomOSiS m Zimbabwe (discounted at 10% 
over 20 years) was estimated to be US$ 37 mllhon, whIch IS an average of US$ 1 8 mllhon per year 
or US$ 7 60 per head of cattle at nsk (The undtscounted annual cost averages US$ 4 3 milhon at 
the 1991 exchange rate) Most of this (about 98%) is the cost of dtsease control Of the dIrect cost 
of trypanosomOSiS m Zimbabwe, the cost of controlltng tsetse populatlOns Wlth targets accounts 
for 68%, the cost of dippmg and pour-on deltamethrm apphcanons accounts for 27% and the cost 

of treatmg mfected cattle WIth trypanocldes accounts for 3% The remammg 2% of the cost of 

trypanosomosls IS due to productIOn losses 

COTE D'IVOIRE The whole of the nanonal herd m Cote d'lvOlre (estimated at 1 1 millIon head 

m 1991) is thought to be at nsk of trypanosomosls However, about 69% of the herd are subject 

to a major natlOnal tsetse control prOject The annual (discounted) economiC cost of 

trypanosomosis was estImated to be US$ 5 4 mtlhon, or US$ 4 88 per head at nsk About 90% of 
the cost is from production losses and 10% from control costs The compOSition of the economiC 
cost is as follows reduced herd growth 25%, reduced draft power 24%, reduced milk productlOn 
24%, reduced off-take 17%, tsetse cOfl~rol 6%, and trypanOCidal treatments 4% 

CAMEROON In Adamawa ProVlnce, tsetse control has led to substantial reductlOns m mortahty 
losses rather than to sigmficant mcreases m cattle numbers Overall, changes m land use have been 
m terms of mcreased agro-pastorahsm among preVlously pure pastorahsts Estimates of the fmanclal 
costs of dIfferent tsetse control strategies mdlcate that the cheapest methods were dlppmg, land 
spraymg and use of targets 

Status 
The analysts and wnte up is complete, the consultancy mput to develop the assessment methodology 

18 presented m a consultant's report 

Fundmg 
ILRI unrestncted core 

Pubhcatlons 

ILRAD (InternatlOnal Laboratory for Research on Ammal Diseases) 1993 Estimatmg the costs of 

ammal trypanosomlaS18 m Africa ILRAD Reports 11(2) ILRAD (InternatlOnal Laboratory for 
Research on Ammal DIseases), NaIrobI, Kenya 

Mukhebi A W , Curry J , Perry B D , ReId R , EllIS J ,Shaw A, Swallow B and Rowlands G J 1994 
Comparative case studIes of the economlC cost of trypanosomas IS ILRAD Annual SClennfic Report 
1993 ILRAD (InternatIonal Laboratory for Research on Ammal Dtseases), Nanobl, Kenya pp 
105-106 

Shaw AP M 1992 Development of a methodology for assessmg the losses due to trypanosomiasis In cattle 
m Afnca ILRAD Consultancy Report A P Consultants, Andover, UK 50 pp 
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17: Impact of dairy mtensification on women in coastal Kenya 

AnalysIs 

Ex post soclallmpact 

Dates 
February 1993-1995 

Input 
G Mulhns (ILRI), L Wahome (Egerton Umvensty, Kenya), P Tsangan and L Maarse 
(Elbergswerg, Netherlands) 

ILRI hnks 
BlOSClences Programme EpldemlOlogy and dlsease control (project 7), Sustamable ProductlOn 
Systems Programme Systems analyslS and lmpact assessment (project 11), Smallholder dalry 
systems (project 19) 

Objectives 
To determme the lmpact of mtenslVe dalrymg on women's workloads and thetr famtly 

responslbilltles and to formulate mlttgatlon measures for adverse lmpacts ThlS study 18 part of an 
assessment of the Kenya NatIonal Dalry Development Project (NDDP) to address constramts of Its 

package for mtenslflcatlon of daIry productlOn 

Methods 

Data on SOCID-eCOnOmlC and productIon charactenstlcs were collected m 1993 from a sample of 

32 farms stratlfled equally mto 'male contact' and 'female contact' farms 

Fmdmgs 
The study showed that 48% of work m the datry umt IS done by women whlle the labour 

contrlbutlon of men m both strata was relat1vely low Thls suggests that mtens1f1catlOn of da1rymg 

would place a greater burden on women than men More POS1t1Vely, however, It has mcreased both 
women's personal mcome and household mcome Although control of daIry mcome 1S not 

proportlOnal to labour mput, there 1S broad consensus among respondents that household welfare 
has lmproved as a result of the mtenslflcatton of the dalry enterpnse 

Status 
The study was completed m 1995 

Fundmg 
ILRI unrestrlcted core 
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PublIcations 

MullInS G, Wahome L, Tsangan P and Maarse L 1996 Impacts of IntenslVe dauy productlOn 
on smallholder farm women In coastal Kenya Human Ecology 24(2) 231-253 

48 



18: Returns to ILRI's theileriosis research 

AnalysIs 
Ex ante economIC Impact 

Date 

1993 

Input 
A W Mukhebi and B D Perry (ILRI) 

ILRI hnks 
BIOSClences Programme EpIdemIology and dIsease control (project 7) 

Objective 

To estimate returns to ILRI's expendItures on theilenosis vaccme research based on predIcted 

reglOnal benefIts from ImmumsatI0n agamst thellenosls usmg a recombmant vaccme 

Methods 

Benefit-cost analysIs usmg a 10% rate of dIscount was used to estimate the returns to ILRI's 
research expenditures on thetlenosls over a 40-year penod (197 4-2013) A long penod was chosen 

because of the nature of research mvestment major expenditures are mcurred m the early years, 
With major benefits accrumg only m the later years 

Not all benefits generated from adoptlOn of a new vaccme for thellenosls would be due to ILRI's 
research Furthermore, the adoption of ImmumsatlOn would be gradual and would be unhkely to 
reach 100% m all production systems and countrles The base scenano assumed that 40% ofILRI's 
expenditures had been allocated to thellenosls research between 1974 and 1997 (when laboratory 
testing of the first genetically engmeered vaccme was assumed to be complete) and 5% per year 
would be allocated to fIeld testmg and subsequent supportive research beyond 1997 The base 
scenano also assumed that 50% of the mcremental net mcome due to thellenosls ImmumsatI0n 
at the regIonal level would be attnbuted to ILRI's research and that the adoption rate for 
ImmUnISatlOn would average 30% over the 40 year penod 

Fmdmgs 

The base scenano YIelded a benefIt-cost ratIO of 3 1 and an mternal rate of return of 48% 
SensItIvity analYSIS on the proportion of ILRI's annual operatIonal expendItures allocated to 

theilenosis research between 1974 and 1997, based on a range of 30-100%, YIelded a benefIt-cost 
ratio range of 3-1 and an mternal rate of return range of 49-16% With a range of mcremental 
net mcome from theilenosis ImmUnISatIon attrIbutable to ILRI's research of 20-100%, the 
benefIt-cost ratIO range was 1-5 and the mternal rate of return range was 10- 49% WIth an 
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lmmumsatiOn adoptlon rate of 15 -1 00%, the beneflt-cost ratIO ranged from 1 to 8 and the mternal 
rate of return from 41 to 50% Even If all of ILRI's research costs up to 1997 were attnbuted to 
theIlenosls research, the estlmated rate of return at 16% would be substantIal, glven the rate of 
dlscount used m the analyslS (10%) ThlS lmplIes that development of an effectlve thellenosls 
vaccme alone could underwrlte or offset all of ILRI's research costs smce lts establIshment over 20 
years ago The actual beneflts and returns would be much greater If mdlrect benefits such as ILRI's 

contnbutIOns to SCIentIfIC knowledge, enhancement of the nattonal agncultural research capaCIty, 
and enVironmental advantages of Immumsatton over use of chemIcal acancides were to be 
consIdered 

Status 

Completed 

Fundmg 

ILRI unrestrlcted core 

Pubhcatlons 

Mukhebl A Wand Perry B D 1994 Estlmated returns to ILRAD's thellenosls research 

expendlture ILRAD Annual SCIentlfic Report 1993 ILRAD (InternatiOnal Laboratory for 
Research on Ammal DlSeases), Nalrobl, Kenya pp 109-110 
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19: Adoption of an improved Vertisol management package in 
Ethiopia 

AnalysIs 
Ex post adoptIon 

Dates 
1993-1994 

Input 

B I Shaptro (ILRI), Adene Adugna and J V Venkataram (Alemaya Umversity of Agnculture) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Pohcy analYSIS of crop-hvestock systems (project 12), 

Improvmg crop-hvestock systems m the hIghlands of sub Saharan AfrIca and AsIa (project 13) 

Objective 
To assess the factors that determme farmers' Wlllmgness to partICIpate m the Jomt Verttsol 
ProJect-Broadbed Maker on farm tnals and adopt the broadbed maker and Improved seeds and 

fertIhsers Vertisol solls have crucIal Importance to efforts to Improve and sus tam food productIon 
m EthIopIa VertIsols cover 12 7 milhon hectares m EthlOpIa, WIth a potentIal to produce 12 milhon 

tonnes of food grams annually However, current total gram productIon from VertIsols IS estImated 

to be less than 2 milhon tonnes The dIfference IS due to constramts caused by waterloggmg In 
response to a need for a low-cost, sImple Implement to Improve dramage and hence mcrease gram 

YIelds, the Jomt VertIsol Project (JVP), m whIch ILRI IS a partner, developed and tested an 

ammal-drawn broadbed maker (BBM) from 1986 to 1990 

Methods 

A total of 102 BBM users and 100 non users from peasant associatlOns at three SItes (Debre ZeIt, 

Inewan, GmchI) where the BBM technology was ImtIally tested were mtervIewed A multIvanate 
probit model was used to determme the factors affectIng voluntary partICIpatIon m JVP on farm 

trIals The WeIghted Least Square model was used to IdentIfy factors affectmg the mtended level 
of future adoptlOn by the prOject farmers already usmg the BBM package The models mcorporated 
van abies such as farm and farmer resources, mstitutional factors, weIght of the BBM, expected 

YIelds of local and Improved vanetIes WIth BBM and an expected pnce dIfference between local 
and Improved wheat vaneties 

Fmdmgs 
Results of the probit analYSIS mdicated that farmers' deCISIons on whether to partICIpate m the JVP 
and use the BBM technology package was sIgmficantly mfluenced by farm SIZe and the farmers' 
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wtllmgness to buy fertIliser, a BBM and Improved seeds WIllmgness to buy mputs was negatIvely 
related to adoption, suggestmg that farmers only partIcIpated m the JVP to get mputs on credIt 
Formal education, avallablhtyof tractIOn power and dIstance to market were also found to mfluence 
partICIpatIOn m the on farm trIals The mtended level of BBM technology package adoptIOn was 

negatively mfluenced by the weIght of the Implement The mtended rate of adoptIOn vaned between 
31 % and 52% across dIfferent agrocitmatIc regIOns The mtended level of adoptIOn was most 

sIgmfIcantly determmed by the weIght of the BBM, land-labour ratIO and farmer education 

Farmers recommend that the BBM be lIghter than at present The land-labour ratto mfluenced 
BBM adoptIOn mversely, suggestmg that adoptIOn of the BBM technology package WIll be greatest 

where land IS scarce and labour expenSIve Farmers understand that the BBM WIll not mcrease 

Yield WIthout fertilIser and Improved seeds, thus, extendmg the technology as a package IS necessary 
and acceptable by farmers Farmers' perceptIOns of the pnce differences between local and 

Improved wheat vanetIes were also found to mfluence the mtended level of BBM adoptIOn 

Status 

Completed 

Fundmg 

ILRI unrestrIcted core 

Pubhcatlon 

Adugna Adene 1994 Farmers' perceptIOn and other factors mfiuencmg the adoptIOn of an Improved Vertlsol 
management package at three onfarm tnaZ SHes MSc thesIs, Alemaya Umversity of Agnculture, 

Alemaya, EthIOpIa 95 pp 
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20: Economic Impact of heartwater and Its control In Zimbabwe 

AnalysIs 

Ex ante econonllc Impact 

Dates 
1994-1997 

Input 

A W MukhebI, B Perry, R L Kruska, C Laker (ILRI), M Meltzer, S Mahan, T Peter, T Martmez, 
T Chamboko, U Ushewokunze Obatolu and C Ncubel (ZImbabwe Central Vetermary Research 
Laboratory) 

ILRI hnks 
BiOSCIences Programme EpIdemiology and disease control (project 7), Umverslty of 

Flonda/USAID/SADC heartwater research (subproject A21N), Sustamable Production Systems 

Programme Systems analYSIS and Impact assessment (project 11) 

Objective 
To assess the cost of heartwater and the economics of Its potential control by use of the 

mfectIOn and treatment Immumsatlon method m Zimbabwe 

Methods 
A herd spreadsheet model was used to calculate the dtrect economic losses caused by heartwater 

over a lO-year penod under three scenanos baselIne (current) scenano based on acanclde 
apphcatIOn, baselme scenano m 10 years assummg contmued spread of the disease With current 

control practIces, and effectIve control based on acancldes and/or ImmumsatIOn Vanous vaccme 
adoptIon rates were also denved based on vanous epidemIOlogIcal states 

Fmdmgs 

Preltmmary results show that the estimated annual national economIC cost of heartwater m 
ZImbabwe m 1997 was Z$ 61 3 mtlhon (US$ 5 6 mtllton at the March 1997 exchange rate of Z$ 

11 =US$ 1 00) m dIscounted value The maJonty of the losses (91 %) are mcurred m the commercIal 

farm sector Acanclde costs account for 76% of the losses, loss of mIlk productIOn 18% and 
chemotherapeutic treatment costs 5% ProductIOn losses m terms of beef, ammal manure and 
tractlOn were mmlmal The annual economIC loss per ammal was estimated to be Z$ 22m 
communal systems and Z$ 56 m commercIal systems An ImmumsatlOn based control strategy 
would be economICally Viable, WIth a benefit-cost ratIO of about 2 4 1 m the communal sector and 
7 6 1 m the commercIal sector 
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The results mdlcate that at a cost of Z$ 4, which would Just break even m the communal sector, 
ImmumsatlOn IS extremely profitable, espeCially when undertaken concurrently with Immumsatlon 
agamst thellenosls This strategy would Yield additional non,fmanclal benefits to farmers and the 
government from the reductions m use of acancldes 

Status 
Completed 

Fundmg 
ILRI unrestncted core and Umted States Agency for InternatIOnal Development 

PublIcations 

Meltzer M I , Perry B D and Donachle P L 1996 Mortahty percentages related to heartwater and 
the economic Impact of heartwater disease on large-scale commerCial farms m Zimbabwe 

Preventwe Vetennary Medlcme 26187-199 

Mukhebl A W , Laker CD, Meltzer M I , Mahan S and Perry B D 1995 Assessmg economics of 
alternative heartwater control strategies m Zimbabwe In Coons L and Rothschild M (eds), 
T1Ck borne Pathogens at the host-vector mterface a global persepectwe Proceedmgs of the Second 
Internatwnal Conference on Tlck borne Pathogens at the host-vector mterface 28 August-l September 

1995, Kruger Natwnal Park Vol 2 Umted Litho, South AfrICa pp 472-480 

Perry B D , Chamboko T , Mahan S M , Medley G F , Mukhebl A W , O'Callaghan C J and Peter 
T 1997 A study of the effect of heartwater and Its control on hvestock prodUCtiVIty m 
Zimbabwe In Epldemlologle et Sante Ammale Proceedmgs of the Elghth Internatwnal Symposmm on 

Vetennary Epldemwlogy and Economlcs, Pans, 8-11 July 1997 Volume 2, Paper 10 03 FondatlOn 
Marcel Meneux, France 

Perry B D , Chamboko T , Mahan S , Medley G , Mukhebl A , 0, Callaghan C and Peter T 1997 

A study of the effects of heartwater and Its control on hvestock productiVity and economics m 
Zimbabwe In Epldemwlogle et Sante Ammale Proceedmgs of the Elghth Intematwnal Symposlum on 

Vetennary EpldemlOlogy and Economlcs, Pans, 8-11 July, 1997 Paper 10 03 Fondatlon Marcel 
Meneux, France 31-32 1003 1-10033 
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21: Farmer preferences for cattle breeds in southern Nigeria 

AnalysIs 

Ex post adoption 

Dates 

January 1994-May 1997 

Input 

M A Jabbar, B M Swallow, G d'Ieteren and AA Busan (ILRI) 

ILRllmks 
Sus tamable ProductlOn Systems Programme Improvmg hvestock productIVIty under dIsease nsk 

(Project 18), Pohey analysIs of crop-hvestock systems (Project 12) 

ObjectIve 
To Improve the understandmg of farmers' breedmg practices and breed preferences m order to 
help target pnvate and publIc programmes of breed conservation and Improvement 

Methods 

A survey of 226 cattle-holdmg households was conducted m the denved savannah ecozone of Oyo 

State between January and June 1994 Data were collected on settlement, breed and sex 
composltlon of cattle herds and sources of cattle currently m the herd The matrIX ratmg or 

repertory gnd method was used to generate a matrIX of breed ratmgs for each respondent LOgit 

models were fItted to the data on breed preferences and breedmg practices to determme the factors 

affectmg the keepmg of trypanotolerant cattle m southern NIgena 

Fmdmgs 

The overall matrIX rating placed the WhIte Fulam fIrst, followed by Keteku, WhIte Fulam X NDama, 

Muturu and NDama The logit analysIs showed that households that were caretakers of others' 
ammals were hkely to keep trypanotolerant breeds and households that had been reSIdent m their 
present locatlOn for longer penods of time were sIgmfIcantly more hkely to keep trypanotolerant 
breeds AdoptlOn of trypanotolerant breeds was also found to be sIgmficantly related to the farmers' 

subjectIve rating of the breeds m terms of need for mobIlIty, ease of handlmg, dIsease reSIstance 

and market values 

Status 
Completed 
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Fundmg 

ILRI unrestncted core 

Pubhcatlons 

Jabbar M A, Swallow B M , d'Ieteren G 0 M and Busan A A 1997 Farmer preferences and 
market values of cattle breeds of West and Central Africa SoclO-economlc and Pohcy Research 
Workmg Paper 21 ILRI (InternatiOnal Ltvestock Research Institute), Addis Ababa, EthiOpia 21 
pp 

Jabbar M A, Swallow B M, d'Ieteren G 0 M and Busan A A 1998 Farmer preferences and 
market values of cattle breeds of West and Central Afnca Journal of Sustainable AgrIculture 
12 21-47 
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22: An evaluation of Vertisol/broadbed maker technology 

AnalysIs 

Ex post adoption 

Dates 
June 1994 

Input 
J C McCann (Boston Umverslty USA), M A Mohamed Saleem and Ablye Astatke (ILRI) 

ILRllmks 

Sustamable Production Systems Programme lmprovmg productivity and sustamablhty of 

crop-hvestock systems m the highlands of sub Saharan Afnca and Asia (Project 13), System analYSIS 

and Impact assessment (Project 11), Feed utlhsatlon Improvement for mcreased hvestock 

productiVity (Project 8) 

Objectives 

To provide a follow up for the 1992 evaluation of the progress of Improved Vertlsol management 

technology and to assess specifically the effects of the Jomt Vertlsol Project (JVP) m the Inewan 

site, where reduction of land holdmgs and avallablhty of forage, combmed With no outlet for 
out-migratiOn, has created 'closed' agncultural systems The study also considered the long term 

effects of the Withdrawal of the JVP 

Methods 

Field VISitS and mtervlews With farmers were undertaken to assess use of the Improved Vertlsol 
management technology Farmers' knowledge base on the spread of thiS technology was also used 
as a measure of Impact of the Improved Vertlsol management technology m the area 

Fmdmgs 
The study showed that farmers based their strategies on pnVlleged access to resources proVlded by 
the prOject Thus, farmers Will need advance notice If project support IS to be Withdrawn to allow 
them to make appropnate preparations to get seed, fertlhser and the BBM from other sources 
Future plannmg must mclude gUldelmes and timetables about the role of technology 
testmg/proJect lmplementmg agenCles, and farmers must be mformed of how long these agencies 
Will be mvolved With a prOject to aVOid negative effects of 'economy of expectatiOn' 

Status 
Completed 
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Fundmg 
SWISS Development CorporatIon funds 

Pubhcatlon 

McCann J C 1994 An evaluatIon ofVertlsol/broadbed maker technology m Inewan, Shoa, 1994 Report 

submltted to the InternatlOnal LIvestock Centre for AfrIca and the T echmcal CommIttee of 

the Jomt Verttsol Project, August 1994 
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23. Constramts to dairy mtenslflcatlon m Kenya 

AnalysIs 

Ex post adoptlOn 

Dates 

January 1995-December 1999 

Input 

W Thorpe, S J Staal and J Tanner (ILRI) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Smallholder dalry systems (project 19), IdentiflcatlOn 

of SOClO economlc, pohcy and techmcal constramts m dalry systems (subproject E31N) 

Objectives 
To develop methodologIes for analysIs of smallholder dalry systems across the ammal-farm-market 
contmuum, to IdentIfy techmcal, pohcy and SOCIal constramts to the effICIency of daIrymg m 
smallholder cash crop-daIry systems, and to evaluate potentIal mterventions to enhance daIry 
production DaIry productlOn and cash crops are major components of the smallholder farms of 

the eastern and central Afncan hIghlands 

Methods 

A systems approach was adopted to Identify and propose mterventions to alleVIate constramts to 

smallholder daIry productlOn and marketmg through a consortlUm oflLRI, the Kenya Agncultural 

Research Institute (KARI), TSBF (Tropical Sot! BIology and Fertt!lty), the InternatIonal Centre for 

Research m Agro forestry (ICRAF), the InternatlOnal Food Pohcy Research Institute (IFPRI), Wye 
College (UK), Coventry Umversity (UK), National Resources InstItute (UK), Guelph Umversity 

(Canada) and the Kenya Mmistry of Agnculture, Ltvestock Development and Marketmg 
(MALDM) Data for these studles were collected through cross sectional surveys and longltudmal 
momtormg of 22 farms m Klambu DIstnct, Central Kenya Data on nutrIenr flows, daIry mputs, 
mIlk products and dairy marketmg were collected and quantifIed A rapId appraisal of the Kenya 
daIry subsector was conducted by KARl, Mimstry of Agnculture and ILRI staff Data were analysed 

usmg spatial econometnc models 

Fmdmgs 

Research on the factors mfluencmg adoptlOn of NapIer grass m hIghland smallholder daIry systems 

found that production factors such as SIze of land holdmgs, agro-ecoiogical zone and number of 
cattle held affected the amount of NapIer planted but not the declslOn to plant NapIer The ImtIal 
adoptIon declslOn was mfluenced POSItIvely by human capItal factors, such as educatlOn level, 
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farmmg expenence and membership of a dairy co-operatlve Adoption of planted fodder mother 
areas IS thus hkely to be aided by targetmg farmers With higher human capital or by speCific efforts 
to raise human capital, pOSSibly With the focus on channellmg mterventlons through co-operatlve 
SOCletles Student research on the role of women m highland smallholder dalrymg found that the 

welfare of women household members and household heads was posltlvely affected by the dalrymg 

activities Women were most often the co-operatlve members, and among a maJonty of male headed 

households women both recelVed and controlled the use of dairy mcome or shared the role With 

men 

Status 
The studles are at an advanced stage 

Fundmg 

ILRI unrestrlcted core, Department for InternatlOnal Development (DFID-UK) Renewable 

Natural Resources Research Strategy (RNRS) Research Grants, DFID UK Kenya Bllateral 

Programme MALDM/KARl/ILRI Smallholder Dalry Project (R&D), and the Canadlan 

Umverslty/CGIAR Lmkage Project supported by the Canadian InternatlOnal Development 
Agency 

Publications 

Omore A 0 , McDermott J J , Kllungo J , Gltau T and Staal S 1997 A companson of the relattve 
returns to dlfferent enterpnses on mlXed smallholder crop-dairy systems m Central Kenya In 
Proceedmgs of the 8th Internanonal SymposIUm for Vetennary EpIdemIOlogy and EconomIcs (IS VEE), 

Pans, France, 7-11 July 1997 EpIdemlOlogze Sante Ammale 31-32 2 09 

Staal S , Delgado C and Nicholson C 1997 Smallholder dalrymg under transactlOns costs m East 

Afnca World Development 25 779-794 
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24' Economic Impact of trypanosomosis on dairy productIOn In 

Uganda 

AnalysIs 

Ex ante economlc lmpact 

Dates 
January 1995-December 1998 

Input 

A W Mukhebl (ILRI), C Laker, J OpudaAslbo and K Wessel (Makerere Umverslty, Uganda), 

ILRllmks 

BlOsclences Programme EpldemlOlogy and dlsease control (project 7), Reslstance to 

trypanosomOSlS control (subproject A24N), m collaboratlOn wlth the Free Umverslty of Berlm 

Drug sensltlvlty phenotypes of ammal trypanosomes m pen urban dalry productlon systems of 

Uganda 

ObjectIves 

To estlmate the economlC lmpact ofbovme trypanosomosls on dalry cattle under current control 

methods, to assess the economlCS of alternatlve control strategles for bOVlne trypanosomOSlS, to 

determme the contrlbutlOn of dalry enterpnses to household mcome, and to evaluate potentIal 

constramts to mcreased daIry productlOn DespIte extenslve knowledge on the bIology and ecology 

of the tsetse fly m Uganda, only a few estimates have been made of the economlC lmpact of 

trypanosomOSlS control on the ltvestock sector m that country There lS also a dearth of mformatlon 

on the costs of current control strategles and the economICS of alternatlve control options 

Methods 

A random sample of 50 farms stratIfied by herd Slze mto small, medlUm and large herds was chosen 

for a cross sectional survey and subsequently for longltudmal momtormg over 18 months Herd 

Slze IS a factor postulated to mfluence the epldemlOlogy of trypanosomOSlS The momtonng 

compnsed monthly farm VlSlts to collect whole farm productlOn data and bl.monthly screenmg of 

ammals for trypanosome parasItes MiXed and spreadsheet models were used to assess the nsk 
factors for trypanosomOSIS and economIC costs of current and alternative trypanosomOSIS control 
strategIes, respectively Lmear programmmg was also used to determme the best resource miX for 
optimal dalry productlOn 

FIndmgs 

The cost per head for trypanosomOSIS chemotherapy was US$ 6 40, 3 80 and 2 60 for small, 
medlUm and large herds, respectively The overall cost per head was US$ 4 30 T rypanosomOSlS 
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chemotherapy does not appear to have gross crude effects on dairy enterpnse farm budgets While 
It consmutes up to 7 2% of health costs and 1 5% of total vanable costs, It decreases profltabtllty 
(gross margm) on these farms by only 1 0% A high proportlOn (82%) of farms use acancldes 
(Deltamethrm, Flumethnn, Armltraz) that have an effect on tsetse fhes 

Dalrymg m Mukono County IS, on average, profitable The dairy enterpnse IS the most Important 
mcome generatmg enterpnse, accountmg for 75% of total household farm mcome Overall, gross 

margm per farm and per head of cattle are estimated at 3 5 mtlhon Ugandan shtllmgs (USh) and 

USh 204,000 (1997 pnces), respectively Milk IS the mam product, accountmg for about 86% of 

the output on these farms Given the low prevalence of trypanosomosls found on these farms 

(average about 4%), the low fly catches and mean expenditures for Its control, trypanosomosls IS 

probably less of a constramt m this productlOn system than ongmally anttclpated Other d1seases, 

such as East Coast fever, appear to be more economically Important and thus warrant greater 

attentlOn 

Fundmg 

German Mmlstry of Techmcal Co-operatton through the Free Umvers1ty of Berlm 

Status 

Data analysIs IS substanttally complete and the wnte up 1S expected to be ready by September 1998 

Pubhcatlons 

Laker CD, Mukhebl A W , Patzelt R J , Peregnne AS, Mehhtz D and Opuda Aslbo J 1996 The 

economics of trypanosomiaSIS control m Uganda preitmmary results of a cross sectlOnal study 
In Lwestock ProductIOn and Diseases m the TropICS LIVestock ProductIOn and Human Welfare Vol I 

Proceedmgs of the 8th InternatIOnal Conference of AsSOCiatIOns ofVetennary MediCine, Berlin, Germany, 
25-29 September 1995 

Patzelt R J , Schares G , Peregrme AS, Lessard P , Laker CD, Leak S G A and Mehhtz D 1996 
DeSign of collaboratIVe stud1es to assess the Impact of d1seases on production case study of 

trypanosomiasIs m pen urban dairy production systems m Uganda In LIVestock Production and 
Diseases In the TropICS LIVestock ProductIOn and Human Welfare Vol II Proceedings of the 8th 

InternatIOnal Conference of AsSOCiatIOns of Veterinary MedICine, Berlm, Germany, 25-29 September 
1995 
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25: Environmental and socio-economlc Impacts of trypanosomosis 
control 

AnalysIs 

Ex ante envlfonmentallmpact 

Dates 

January 1995-December 2001 

Input 

R S ReId, B M Swallow, R L Kruska, B D Perry, A W Mukhebl, G J Rowlands, S G A Leak, 
P K Thornton, Woudyalew Mulatu, J KagwanJa, M Kamuanga, S Klema (ILRl/CIRDES, 

Burkma Faso), AJ Gardmer (ILRl/Reglonal Tsetse and TrypanosomiasIs Control ProJect, 

ZImbabwe) and collaborators m EthlOpla, Zimbabwe, Kenya, UK, Burkma Faso, Cote d'IvOlre and 

The Gambia 

ILRI hnks 

Sustamable ProductIon Systems Programme LIvestock productIVIty under dIsease nsk (project 18), 

Systems analysIs and Impact assessment (project 11), BlOsclences Programme EpldemlOlogy and 

dIsease control (project 7) 

Objectives 

To determme how trypanosomOSlS and Its control affect human welfare, settlement, hvestock 
production, crop productlOn and land and natural resource use, to quantIfy the consequences of 
changes m cultlvatlOn and natural resource use on ecosystem structure and function, and to develop 
declSlon support systems to provIde deCISIon makers WIth the best avallable knowledge about the 
Impacts and sustamablhty of trypanosomOSlS control 

Methods 

Case studIes have been carned out m Burkma Faso, EthlOpIa, ZImbabwe and Cote d'Ivolfe Vanous 
aCtIVItIes have been carned out at dIfferent mtensltles at dIfferent SItes ActiVItIeS mclude (a) 

prehmmary analysIs of the Impacts of controllmg trypanosomosls on human welfare, human 
mlgratlOn, settlement, hvestock productlOn, crop productlOn, land use, vegetatIve structure, soll 

fertIhty and selected aspects of bIologIcal dIverSIty, (b) an histoncal analYSIS of land-use change m 

response to changes m dIsease seventy for EthlOpla and ZImbabwe, (c) development of geographIC 
mformatlon system (GIS) data layers for fIeld SItes, mcludmg chmate, vegetatIve cover, solls, human, 

hvestock and tsetse populatlOns and land use for ZImbabwe, EthlOpla and Burkma Faso, and (d) 
development of GIS model scenanos (whIch are prehmmary dec IS lOll-SUpport systems) of the 
Impacts of controllmg trypanosomOSIS on the enVlronment and the effects of land use change on 

tsetse populatlOns over the next five decades 
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Fmdmgs 

ZIMBABWE HISTORICAL ANALYSIS OF LAND USE CHANGE In the Kanyatt study area, 

north western Zimbabwe, land use change was analysed for the penod 1981 to 1993, dunng which 
the tsetse fly was progressively controlled Results showed no eVidence of human settlement and 

resource use m 1981 Between 1989 and 1993, the number of huts mcreased by 10% and the 

cultivated land area rose from 11% to 15% of the 220 km2 area Durmg this same penod, the land 

under fallow doubled and the area of heaVily grazed woodland mcreased ten fold Key mformant 

mtervlews showed that tsetse control was not the root cause of land use change m this area but 

served to accelerate settlement After mltlal settlement, tsetse control allowed farmers to own more 

healthy cattle and to plough land more effectively for maize, cotton and sorghum 

ZIMBABWE ECOLOGICAL IMPACTS OF TRYPANOSOMOSIS The effects of land-use 

change were assessed by companng sites m wIldlIfe conservatIOn areas With those m adjacent 

communal farmlands across three broad vegetation types (mopane, mlOmbo and allUVial) A new 
method was devised to measure vegetatIOn along landscape scale transects that were subsequently 

used for faunal diversity studies Cropland supported less woody canopy cover than WildlIfe areas 
m mlOmbo and mopane vegetatIOn but the same amount of cover m allUVial areas SimIlarly, grazed 
land was less species nch than Wildland m mopane vegetation, but more species nch m mlOmbo 
Species compositIOn m each land use type was Unique, With all types supportmg both weedy and 
non weedy species Although many species would be lost If wIldlands were converted to agnculture, 

farmers conserve some Important species that are rare m Wildlife areas The differences m type, 

directIOn and magnitude of land use Impacts shown m thiS study suggest that opportunities for 
mfluencmg system traJectones durmg agncultural conversIOn may be great 

ZIMBABWE SOCIO ECONOMIC IMPACTS OF TRYPANOSOMOSIS CONTROL Data 
from a four VISit survey of 540 households were analysed to assess the Impacts of tsetse control on 

human migratIOn and lIvestock production and thus crop productIOn Results show that tsetse 

control had a large Impact on the rate of m migratIOn mto particular sites wlthm the Zambezi valley, 

where there IS cultivatable land available On average, migrants are more educated, have more access 

to off farm employment, keep more cattle, own more farm Implements and cultivate more land 

than mdlgenous reSidents There IS an active rental market for oxen m the study Sites, so that the 

benefits of ox ownership are dispersed among the population Households that own their own 

team of oxen cultivate more land, cultivate a higher proportIOn of cotton and use their labour and 

capital more effiCiently than households Without animal traction 

ETHIOPIA ECOLOGICAL IMPACTS OF TRYPANOSOMOSIS The Impact of land use 

change brought about by tsetse control on butterflies and herbaceous plants was assessed m Ghlbe 
valley, EthIOpia PrelIm mary results suggest that croppmg has marked Impacts on these taxonomic 
groups but that grazmg has lIttle Impact The Ghlbe valley site IS extraordmanly nch m butterfly 

speCies, With many species found only m wet highland forest sites Most of the species were found 
along thm StripS of gallery forests that cover only 5% of the valley floor Durmg the samplmg, one 
species new to SCience, Anthene sp, was found m the study area 
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ETHIOPIA SOCIO ECONOMIC IMPACTS OF TSETSE CONTROL Geo-referenced data 

from a census of the 5000 households wlthm an area of tsetse control and 300 households m nearby 

non mterventIon areas were analysed to assess the Impacts of pour-on use and tsetse control on 

crop production and the effiCiency of ammal tractlOn Vanous results emerged households m the 

tsetse control area kept more oxen than those where tsetse was not controlled, oxen m the tsetse 
control area were about 50% more effiCient than oxen m the non mtelVentlOn area, and m the 
tsetse control area, even households that did not own oxen cultivated some land with ammal 
traction 

BURKINA FASO ECOLOGICALIMPACTS OF TRYP ANOSOMOSIS The Impacts of land-use 
change brought about by tsetse control on birds, butterflIes, plants and large mammals were 
assessed Bird species appeared to be negatively affected by croppmg but positively affected by milder 
forms of disturbance There was no appreciable difference m bird species between woodlands on 
sandy clay soIls and those on clay hardpan Butterfly species appeared to be lIttle affected by 
disturbance at thiS site Neither buds nor butterflies were affected by grazmg 

GIS MODEL SCENARIOS For at least five decades, tsetse ecologiSts have obselVed that the 
populations of some tsetse species (particularly Glossma mom tans) declme as fly habitat IS converted 
mto cultivated land and host populattons are reduced by huntmg Some have even suggested that 
tsetse control IS unnecessary because human populatlOn growth and concomitant land use change 
WIll eventually control the fly, even If no formal tsetse control IS attempted ThiS hypotheSIS was 
tested for the Afncan contment by overlaymg and analysmg GIS data layers for human population 
denSity, lIvestock populatlOn density, land-use mtenslty and the distributions of different tsetse 
species The ltterature was sUlVeyed to establtsh the levels of land-use mtenslty (area of land 

cultIVated) and human population denSity at which tsetse populatlOns begm to declme and then 

disappear altogether Several plaUSible human population scenanos were developed showmg lIkely 
levels of human population m 2020 and 2050 These data layers were then overlaid With the 
dIstnbutlOn of each species of tsetse fly and areas of pOSSible tsetse declme were identified The 
resultmg maps show that large areas of Afnca wIll stIll have low human populations and thus mtact 
tsetse habitat even more than 50 years from today However, most people and hvestock Will mhablt 
areas of high human populatlOn denSity, where It IS hkely that G mom tans populations Will have 
dlmmlshed In these areas, other tsetse species that are less affected by human populatIOn denSity, 
such as G palpahs, G taehmOldes and G fuselpes, wtll hkely be the pnmary disease vectors Thus, 
whIle It is certam that trypanosomosls Will not disappear on Its own m Afnca durmg our hfetlme, 
the epidemiological nature and the locatlOn and Impact of the problem Will shift 

Status 
Ongomg 

Fundmg 

ILRI unrestncted core and Department for International Development (UK), International Fund 
for Agncultural Development and the European Umon 
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PubhcatIons 

Reld R S , Wilson C J , Kruska R Land Woudyalew Mulatu 1997 Impacts of tsetse control and 
land use on vegetatlve structure and tree speCles composltlOn m southwestern Ethiopla Journal 
of Apphed Ecology 34(3) 731-747 

Wilson C J , Reld R S , Stanton N L and Perry B D 1997 Ecologlcal consequences of controlhng 

the tsetse fly in southwestern EthiOpla effects ofland use on bud speCles dlverslty Conservation 
BlOlogy 11 435-447 
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26: Impact of trypanosomosis control In Burkina Faso, Cote 
d'lvOIre, Ethiopia and The Gambia 

AnalysIs 

Ex ante economIC Impact 

Dates 
1995-2001 

Input 
B M Swallow, G d'leteren, S G A Leak, M Kamuanga, G J Rowlands, J KagwanJa, R S ReId, 
Woudyalew Mulatu, J McDermott, C Mugalla, J Gwereh, S M Toure, B Bauer, (ILRI), I Kabore 
(CIRDES, Burkma Faso), A Par (SPRA, Burkma Faso), J Abo Soh, P Atse (Mlmstry of Agnculture 
and Ammal Resources, Cote d'lvOlre), Leo Dempfle, W Snow, D Chfford (InternatiOnal 
Trypanotolerance Centre, The GambIa), D Kamara (Kenya TrypanosomIasIs Research InstItute, 
Kenya), R Connor (ReglOnal Tsetse and TrypanosomIaSIS Control Programme, ZImbabwe) and 

V Chadengo (DIrector ofVetermary ServIces, ZImbabwe) 

ILRI links 
Sustamable ProductlOn Systems Programme LIvestock productiOn under dIsease nsk (project 18), 
Systems analYSIS and Impact assessment (project 11), BlOSClences Programme EpIdemlOlogy and 

dIsease control (project 7), AlternatIve strategIes for sustamable control of trypanosomOSIS 
(subprOjects Ell, E12 and POI, P06N) 

Objective 

To estimate the benefIts, costs and economIC Impacts of Implementmg alternative trypanosomOSIS 

control strategIes m Burkma Faso, Cote d'IvOlre, EthlOpla and The GambIa 

Methods 

Georeferenced censuses and mdepth surveys were undertaken on target households durmg 
1993-1997 to generate SOClo-economlC data and evaluate the Impacts of tsetse control mterventIons 

m the SISSIh agro-pastoral zone, Ghibe valley, EthlOpla, the Satm and Bekuy areas of Burkma Faso, 

northern Cote d'ivoIre, and the Zambezl valley, ZImbabwe A partICIpatory assessment of the use 
of ml>ectlcldal pour-ons to control tsetse was conducted withm the Ghibe valley Cost-benefIt 
analYSIS was done to evaluate the control strategIes 

Fmdmgs 

Results show that the Implementation of a tsetse control mterventIon m 1995 m the SISSlli 
agro-pastoral zone resulted m a 14% mcrease m average herd SIze, an mcrease m the average number 
of oxen from 0 1 to 1 1 oxen per household, a reductIon m the annual cattle mortality rate from 

67 



64% to 8%, reductIons m the rates of abortIons (from 66% to 10%) and stillblrths (from 60% to 
9%), a 58% mcrease m the rate of hve births and an mcrease m mllk Yleld from 0 7 to 3 3 htres 
per cow per day m the ramy season and from 0 2 to 2 2 htres per cow per day m the dry season 

The lmpacts of tsetse control on mlgratlon, hvestock productlon and crop productlOn were assessed 

m the Satm and Bekuy areas of southern Burkma Faso Effective tsetse control programmes have 
been operatmg m the Satm area smce 1989 and m Bekuy smce 1995 The results show that tsetse 
control has had no slgmflcant effect on the rate of mlgratlOn mto the area Only 1 % of households 

have mIgrated mto eIther area smce 1992 The results also mdlcate a reduction m hvestock mortahty 

rates between 1987 and 1996 m the Satm area, but no reductlOn m the Bekuy area The results 

on crop productlOn mdlcate a 20% mcrease between 1987 and 1996 m the number of households 

usmg ammal tractlOn m the Satm area, whIle there was a 3% mcrease m the Bekuy area 

In south western EthlOpla, successful control of tsetse populatIons and trypanosome prevalence m 

Oullele Tolley has reduced calf mortahty (mcludmg still bIrths) by 57% and mcreased the ratlO of 

hve calves under 12 months of age to cows over 36 months of age by 49% 

Cost-benefIt analysIs of msecticldal pour on trIals show that the trial would cost an average ofUS$ 

64 per km2 per year or US$ 1 50 per ammal per year Benefits accrumg from thlS outlay would be 

about US$ 257 per km
2 

per year For the average cattle-ownmg household m the Ghibe valley, thIS 

translates mto a 30% mcrease m household mcome The ratlO of benefIt to costs was 8 1 for farmers 
and 4 3 for the prOject Beneflts will contmue to exceed costs m the next 10 years, the beneflt-cost 
ratlO WIll be partIcularly hIgh If the herd contmues to grow It IS projected that contmuatlon of thIS 
trIal m the Ohlbe valley for the next 10 years would generate dIscounted net benefits of between 

US$ 500,000 and US$ 2,000,000 

Status 
In progress 

Fundmg 
InternatlOnal Fund for Agncultural Development 

Publications 

Agyemang K , Dwmger R H , LIttle D A and Rowlands 0 J 1997 VIllage N'Dama Cattle ProductIon 
In West Afnca SIX years of research In The GambIa International livestock Research InstItute, 

NaIrobI, Kenya, and International Trypanotolerance Centre, Banjul, The Oambia 131 pp 

Rowlands 0 J , Swallow B M, KnstJanson PM, Leak SO A and Woudyalew Mulatu 1997 
Sustamablhty and economIC benefIts of tsetse control usmg an msecticlde pour-on apphed to 

cattle m southwest EthlOpla VIII InternatIonal SympOSIum on VeterInary EpIdemIOlogy and 
EconomIcs, Pans, France, 8-11 July 1997 EpIdemIologIeetSanteAmmale02A19 pp 31-32 
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27: Assessment of local partIcipation In tsetse control 

AnalysIs 

Ex ante adoptlOn 

Dates 
1993-1998 

Input 

B M Swallow, G d'ieteren, M Kamuanga, G J Rowlands, Woudyalew Mulatu (ILRI), C Mugalla, 
S M Toure, B Bauer, I Kabore, S Amslter De1afosse (CIRDES, Burkma Faso), A Savadogo, A 
Pare (SPRA, Burkma Faso), J Abo Soh, P Atse (MmlStry of Agnculture and Antmal Resources, 

Cote d'ivOlre), Leo Dempfle, W Snow and 0 Clifford (internatlOnal T rypanotolerance Centre, 

The GambIa) and 0 Kamara (Kenya TrypanosomIasIs Research InstItute) 

IlRI hnks 

Sustamable ProductIon Systems Programme LIvestock productlOn under dIsease nsk (project 18), 
Systems analysIs and Impact assessment (project 11), BlOsciences Programme EpIdemIology and 

dIsease control (project 7), AlternatIve strategIes for sustamable control of trypanosomOSIS 
(subprojects Ell, E12 and POI, P06N) 

Objective 
To evaluate the possibIltties for greater local participatlOn m vector control m Burkma Faso, Cote 

d'ivOlre, EthlOpIa, The GambIa and Kenya 

Methods 
StudIes have been undertaken m several countnes to determme people's wt1lmgness to partICIpate 
m vector control trIals and programmes Contmgent valuation surveys have been conducted m 
Burkma Faso, Cote d'ivOlre, EthlOpIa, The GambIa and Kenya to assess people's Wlllmgness to 
contrIbute labour and money to vector control In Burkma Faso, contmgent valuatIon survey was 
conducted at three SItes to evaluate Wlllmgness of people to contrIbute resources for the purchase 

and mamtenance of msecticide-impregnated screens and targets pnor to and durmg 
Implementation of tsetse control whIch mcludes the use of pour-ons In Cote d'ivOlre emphasIs 
was laId on dIfferences m contmgent valuatlOns among pastorahsts {transhumant} and 
agropastorahsts {sedentary} across the northern regton m SItes WIth varytng lengths of exposure to 
tsetse control usmg traps and screens In Kenya, the contmgent valuation survey was followed by 
a trIal m whIch local resIdents undertook tsetse control usmg baIted targets Contmgent 
contributlOns were compared WIth planned and actual contrIbutions In The Gambta, the 
contmgent valuatIon survey was Implemented three tImes before, dunng and after a vector control 
trIal to determme how people's wIllmgness to contnbute changed between seasons and as they 
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learned more about the pour ons and sprays that were bemg supphed free of charge In EthiOpia, 
the emphasIs was put on people's actual wlllmgness to contnbute to vector control usmg pour-on 
treatments of msectlcldes 

Fmdmgs 
ContmgentvaluatlOn surveys m Central River DIvIsion of The Gambia studied farmers' Wllhngness 

to pay for tsetse control m antiCipation of the eventual need to recover costs Households mSlde 

and outside a tnal mterventlOn area were asked on three occaSlOns before and durmg the trial how 

much they would be willIng to pay for msectiClde sprays or pour ons Average wtllmgness to pay 

per treatment declmed m all areas from DalaSI 8 32 to 2 59 (D 9 50 = US$ 1), but declmed least 
m the area where the tnal was bemg Implemented It was observed that the abilIty to pay fluctuated 
With seasons and that expenence With the sprays or pour ons affected farmers' expectations of the 

benefits of the treatments 

Contmgent contnbutlons per month m Burkma Faso and Cote d'IvOlre ranged from CFA 140 to 
965 (CFA 500 = US$ 1, average m 1997) With clear mdlCatlOn that pastorahsts would be wlllmg 
to contnbute more cash than labour to tsetse control as compared to agropastorahsts In addition 
those who preferred contrlbutmg both cash and labour pledged slgmflcantly higher amounts of 
resources than those wlllmg to contnbute either cash or labour and not both 

Compansons of the contmgent, planned and actual contributions to commumty,managed vector 
control m western Kenya mdlcate that the contmgentvaluatlon survey produced relatively accurate 
estimates of people's actual behaviOur on average but relatively maccurate estimates of the 
behaVIOur of speCifiC households The results also mdlcate that mvolvement m the survey mcreased 
people's wIllmgness to contribute to the trial survey respondents m both Villages contributed more 
labour and more money than the average household m their Villages 

Contmgent valuation m EthiOpia showed that wlllmgness to contribute money and labour was 2 1 

Birr (± 1 6 s d ) (5 BlIT = US$ 1) and 2 2 (± 1 2) days per month The wIllmgness to contribute money 

for tsetse control was related to the gender of the household head, number of cattle held by the 
household and participation of the household m a momtonng exercise conducted by ILRI 
WIllmgness to contnbute labour was related to employment status and the mformatlOn available 
to respondents about the tsetse control programme 

Status 
The study Will be completed by the end of 1998 

Fundmg 
ILRI unrestricted core, European Development Fund and the International Fund for Agricultural 
Development 
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Pubhcatlons 

Echessah P N , Swallow B M , Kamara D Wand Curry J J 1997 Willmgness to contnbute labour 

and money to tsetse control applIcatlOn of contmgent valuation m BUSla DIstrIct, Kenya World 
Development 25(2) 239-253 

Swallow B M and Woudyalew Mulatu 1994 Evaluatmgwilhngness to contrIbute to a local public 
good applIcatlOn of contmgent valuation to tsetse control m EthlOpla EcolOgical EconomIcs 

11153-161 

Kamuanga M , Kabore I , Swallow B , Amsler Delafosse S and Bauer B 1997 Evaluatmg factors 
affectmg ImplementatlOn of commumty based tsetse control usmg insectiCIde Impregnated 
screens m southern Burkma Faso In Proceedmgs of the 23rd meetIng of the InternatIOnal SCIentIfic 

CouncIl for TrypanosomIaSIS Research and Control (ISCTRC) held at Banjul, The GambIa, 11-15 
September 1996 No 118 OrgamzatlOn of Afncan Umty (OAU)! SCIentIfIC Counctl of 

TrypanosomIasIs Research and Control (SCTRC), NaIrobI, Kenya pp 318-330 
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28: Economic Impacts of rmderpest control m selected countries of 
Africa 

AnalysIs 

Ex post economIC Impact 

Dates 
1996-1998 

Input 
E Tambl,O Mama, A W Mukhebl, (ILRI) R Bessm and H M Solomon (Orgamzatton of Afncan 

Umty/lnter,Afncan Bureau for Ammal Resources, OAU/IBAR) 

ILRllmks 
BlOsclences Programme EpIdemIOlogy and dIsease control (project 7) 

Objective 
To assess the economIC Impacts of the PanAfncan Rmderpest Campaign (PARC) m Benm, 

Burkma Faso, Cote d'IvOlre, EthIOpia, Ghana, Malt, Senegal and Uganda SpeCIfIc objectIves are 

to quantify donor and government fmanClal and matenal contnbutIons to the PARC programme, 

to determme returns to mvestments mto PARC, to estImate gams and losses m human welfare due 

to rmderpest control and to develop a methodology for global assessment of PARC 

Methods 
Data are bemg collected from each country on dIsease costs and Impacts and used m spreadsheet 
models developed at ILRI to estImate beneftt-cost ratios and to calculate economIC surpluses of 
rmderpest control programmes m the vanous countnes EXIstmg secondary data sources are bemg 
used where pOSSIble, supplemented by expert opimon of persons knowledgeable about rmderpest 

and PARC m each country 

Flndmgs 
Ex post assessment of the economics of rmderpest and Its control m EthIOpIa showed that nnderpest 

caused slgmflCant economlC losses to cattle producers StudIes on returns to mvestment showed 
that rmderpest control was economically profttable and that the losses aVOlded through control 
were substantial, contnbutmg about 1% to the real value of agncultural GOP Rmderpest control 
was also profitable m Ghana, With a benefit-cost ratio of 1 7 1 for the PARe programme In Mall, 
rmderpest control was also economically Viable, the net effect of PARe was to mcrease net mcome 
per ammal by some 37% Welfare effects of rmderpest control m East Afnca were calculated and 
shown to anse mostly from mcreased mIlk offtake m EthiOpia and Kenya and mostly from beef m 
Tanzama and Uganda The annual welfare effects of PARe were estimated at US$ 254, 222, 128 
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and 83 mllhon m EthIOpIa, Kenya, Tanzania and Uganda, respectively, wIth about 60% accrumg 
to producers 

Status 
Ongomg 

Fundmg 

European Union grant to the OrganizatIOn of Afncan Unlty/Inter-Afncan Bureau for Animal 
Resources 

Pubhcatlons 

Tambt EN, Mukhebt A W, Mama 0 Wand Solomon H M 1997 PnvattzatlOn of Ammal Health 
SerVIces In Kenya An EvaluatIOn of the Kenya Vetennary AssocIanon Pnvanzauon Scheme (KVAPS) 
OrganizatIOn of AfrIcan Unity/Inter AfrICan Bureau for Animal Resources/Pan AfrIcan 
Rmderpest CampaIgn/InternatIOnal LIvestock Research Institute, Nauobl, Kenya 84 pp 

Tambl EN, Mukhebl A W, Mama 0 Wand Solomon H M 1998 ProbIt AnalysIs of Lwestock 
Producers' Demand for Pnvate Vetennary SerVIces m the HIgh Potennal Agncultural Areas of Kenya 

OrganizatIOn of Afncan Unlty/lnter African Bureau for Animal Resources/Pan AfrIcan 
Rmderpest Campaign/InternatIOnal Ltvestock Research Institute, Nauobl, Kenya 30 pp 

Tambl EN, Mama 0 Wand Mukhebt A W 1997 An EconomIc Impact Assessment of the Pan 
Afncan Rmderpest CampaIgn m EthIOpw OrganizatIOn of Afncan Unity/Inter AfrIcan Bureau for 
Animal Resources/Pan Afncan Rmderpest CampaIgn/InternatIOnal LIvestock Research 

Institute, Natrobl, Kenya 78 pp 

T ambt EN, Mama 0 W , Mukhebt A Wand Bessm R 1997 An EconomIc Impact Assessment of 

the PanAfncan Rmderpest CampaIgn m Ghana OrganizatIOn of African Unlty/Inter-Afncan 

Bureau for Animal Resources/Pan Afrtcan Rmderpest Campaign/International Livestock 
Research Institute, Nairobi, Kenya 75 pp 

Tambl EN, Mama 0 W , Mukhebl A Wand Bessm R 1997 An EconomIc Impact Assessment of 
the Pan Afncan Rmderpest Campazgn m the Repubhc of Mah Orgamzatwn of Afncan Unlty/lnter African 
Bureau for Antmal Resources/Pan AfrIcan Rmderpest Campalgn/lntemattonal LIvestock Research 
InStitute, Nairobi, Kenya 69 pp 

T ambl EN, Mama 0 Wand Mukhebl A W 1998 Assessmg the Welfare Gams from Rmderpest 

Control m East Afnca Organization of African Unity/Inter-African Bureau for Animal 
Resources/Pan Afncan Rmderpest Campaign/International Livestock Research Institute, 
Nairobi, Kenya 26 pp 

Tambl EN, Mama 0 Wand Mukhebl A W 1997 Lwestock Trade and Marketmg In AfrIca Current 

SituatIOn and Proposed Strategy for Development Organization of Afncan Unity/Inter-African 
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Bureau for Ammal Resources/PanAfncan Rmderpest Campalgn/InternatlOnal Ltvestock 
Research Institute, Nalrobl, Kenya 33 pp 

Tambl EN, Mama 0 Wand Mukhebl A W 1998 Le commerce du betall et sa commeraahsatlOn en 
Afnque SItuatIOn actuelle et strategze proposee en vue de developpement OrgamzatlOn of Afncan 
Umty/lnter Afncan Bureau for Ammal Resources/panAfncan Rmderpest Campalgn/InternatlOnal 
Llvestock Research Instltute, Nalrobl, Kenya 34 pp 

TamblE N ,MamaO W, MukheblA W andBessmR 1998 CostofRmderpestVaccmatlOns Incurred 
by the European CommIssIOn and NatIOnal Governments m Bemn, Burhna Faso, Cote d'Ivolre, EthIOpIa, 
Ghana, Mall, Senegal and Uganda OrgamzatlOn of Afncan Umty/Inter Afncan Bureau for 
Ammal Resources/Pan-Afncan Rmderpest Campalgn/InternatlOnal Ltvestock Research 
Institute, Nanobl, Kenya 28 pp 

Tambl EN and Mama 0 W 1998 An AnalYSIS of Kenya's Lwestock CommodIty Export Supply 
OrgamzatlOn of Afncan Umty/Inter Afncan Bureau for Ammal Resources/Pan-Afncan 
Rmderpest Campalgn/InternatlOnal Llvestock Research Institute, Nalrobl, Kenya 22 pp 

Tambl EN and Mama 0 W 1998 Pohcy reforms m the delwery of ammal health serVIces Implemented 
under the Pan Afncan Rmderpest CampaIgn OrgamzatlOn of Afncan Umty/Inter Afncan Bureau 
for Ammal Resources/Pan-Afncan Rmderpest CampaIgn/InternatlOnal Ltvestock Research 
Instltute, Nanobl, Kenya 24 pp 
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29 Benefits of mtegratmg cereals and forage legumes with 
crossbred dairy technology 

AnalysIs 
Ex ante economiC lmpact 

Dates 

January 1996-June 1997 

Input 
M A Jabbar, M A Mohamed Saleem (ILRI), Menale KaSSle and Belay Kassa (Alemaya Umverslty 

of Agnculture) 

ILRllmks 

Sustamable ProductlOn Systems Programme Improvmg productIvlty and sustamablhty of 

crop-lIvestock systems m the hlghlands (Project 13), Systems analysls and lmpact assessment 

(project 11), Smallholder dalry systems (Project 19), Capaclty development for strengthenmg NARS 

(project 20) 

Objective 
To determme the economlC beneflts of mtercroppmg cereals and forage legumes m mIXed farms 

Wlth and wlthout lmproved dalry cattle 

Methods 
A lmear programmmg model was used Expenmental data on the performance of vanous 

crop-forage mtercroppmg combmatlOns and farm survey data on resource endowments, then 

allocatlOn and pnces were used to develop model parameters Benefits of mtegratlOn m terms of 

mtrogen fIXation and better nutntlOn for ammals were accounted for 

Fmdmgs 
The mtroductlOn of forage legumes wlth cereals changes croppmg patterns substantially from 
current practices but does not slgmftcantly change the pattern of use of labour and ox power, whlch 
are the pnnclpal farm resources lntercroppmg slgmflcantly mcreases gross margm and cash mcome 
and the mtroduction of crossbred cows enhances these returns even further lntercroppmg also 
slgmflcantly enhances the share of lIvestock m farm and cash mcome when crossbred cows are 
mcluded Sensltlvlty analyses show that the lmproved technologles remam more profltable than 

current practices even when there lS a substantlal decrease m output pnces 

Status 
Completed 
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Fundmg 

ILRI unrestncted core 

Publications 

Menale Kassle 1997 EconomIcs of food crops-forage legumes Integratwn In mIxed farms In the Ethwplan 
highlands MSc theSiS, Alemaya Umvemty of Agnculture, Alemaya, EthlOpla 115 pp 
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30: Adoption of trypanotolerant cattle m southern Burkina Faso 

AnalysIs 
Ex post adoption 

Dates 
January 1996-December 1998 

Input 

Kouadlo Tano, Merle Fammow, B M Swallow, G d'Ieteren, R Eley and M Kamuanga (ILRI) 

ILRI hnks 

Sustamable Production Systems Programme Improvmg hvestock productivity under disease nsk 

(Project 18), m collaboratIOn with Centre mternatIonal de recherche-developpement sur l'elevage 

en zone subhumide (CIRDES) and the InternatIOnal Trypanotolerance Centre (ITC) 

Objective 
To Identify factors affectmg the adoptIon of trypanotolerant cattle (Baoule) m southern Burkma 

Faso 

Methods 
A logit adoptIOn model was used to mvesttgate the adoptIOn of Baoule cattle m southern Burkma 

Faso The model was constructed usmg socIa-economic and production data generated from a 

survey of 299 households m 29 Villages dunng January and February 1996 Prehmmary focus group 

mtervlews With farmers were used to rate cattle breeds accordmg to Important traits The farmers 

were asked to rate each breed of cattle for Important traits on a 1-5 scale (1 '" poor, 5 '" good) The 
traits mcluded disease reSistance, fitness for tractIon, feedmg ease, temperament, weight gam, 
fertilIty, fecundity, milk yteld and size The mam factors whICh were hypotheSised to have an Impact 

on the probablhty of adoptIOn of Baoule were farmer deCISion makmg mvolvement m herd 

management, the area of ongm of farmers, the type of productlOn systems used by farmers and 
farmers' perceptIOns of the relative performances of breeds 

Fmdmgs 

The analyses showed that the type of production system and farmers' subjective evaluation of the 

breeds' performance were slgmfICant determmants of the adoption of Baoule IndIgenous farmers 

and farmers mvolved m a tradItIonal subSIstence system were also more hkely to have Baoule The 

Impact on beef and mIlk production of the adoptIon of Baoule was posItIve and statistIcally 

slgmflcant and thiS shows the Immense potential of trypanotolerant cattle to meet long term beef 

and milk demands 
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Status 
Completed 

Fundrng 
ILRI unrestncted core and European Development Fund 

Publications 

CIRDES/ITC/ILRI (Centre mternattonal de recherche-developpement sur l'elevage en zone 
subhumide/internattonal Trypanotolerance Centre/lnternattonal Ltvestock Research 
Institute) 1997 Jomt Report of Accomplishments and Results (1993-1997) Collaborative Research 
Programme on Trypanosomosls and Trypanotolerant Livestock m West Africa CIRDES, 
Bobo Dtoulasso, Burkma Faso, lTC, Banjul, The Gambia, and Internattonal Livestock Research 
InStitute, NairobI, Kenya 200 pp 

T ano Kouadto 1998 GenetIc preferences of smallholders and trypanotolerant cattle In Southern Burkma 

Paso PhD thesIs, University of Manttoba, Canada pp 98-120 
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31: Potential returns to ILRI's smallholder dairy research 

AnalysIs 

Ex ante economIC Impact 

Dates 
May-December 1996 

Input 
P KnstJanson, M Ltpner, W Thorpe, S J Staal, C F NIcholson, A Freeman and B I ShapIro 
(ILRI) 

ILRllmks 
Sustamable ProductlOn Systems Programme Systems analysIs and Impact assessment (project 11), 

Smallholder daIry systems (project 19) 

Objectives 
To IdentIfy expected outputs of ILRI smallholder dairy research and to produce rehable estImates 

of the potential prOdUCtiVity Impact of successful research m thIs area, the length of time to and 

probablhty of research success, and the adoptlOn lag and cetlmg level 

Methods 

ThIS assessment mvolved compllatlOn of secondary data and mterviews WIth ILRI daIry researchers 

and collaborators to specify an economIC surplus model to estImate potential returns to smallholder 

dairy systems research 

Fmdmgs 
The net present value of the stream of beneftts generated over the next 30 years was estImated at 

US$ 20 mtlhon, usmg conservative estImates of the potential productIVIty gams and hkely adoptIon 

patterns The mternal rate of return on this research mvestlnent IS at least 25%, or more than seven 

times the mltlal mvestlnent Actual returns could be much hIgher, smce the benefits of thIs research 

could extend beyond the two zones of Mnca mcluded m thIs analYSIS, and thus the mterventions 

could be adopted faster by many more producers Producttvity Impacts could also be greater than 
those captured by mIlk output alone (e g greater use of dairy ammals for draft power or mcreased 

use of manure to mcrease cereal Yields) Results of the analYSiS suggest that consumers Will 
potentIally benefit even more than producers due to more and cheaper milk becommg available 
With the adoptIOn of the new technologies generated from the research 

Status 

Completed 
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Fundmg 

ILRI unrestncted core 

Publication 

KnstJanson P 1997 Returns to smallholder market-onented dairy research Measunng Returns to 

ILRI's Research Systems AnalYSiS and Impact Assessment Workmg Paper No 97·1 ILRI 
(International Livestock Research Institute), Nairobi, Kenya pp 30-34 
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32: Potential returns to ILRI's research In genetics of resistance to 
helminthiasIs 

AnalysIs 

Ex ante economIC Impact 

Dates 
May-December 1996 

Input 
P Knst,)anson, M Llpner, L Baker, E Rege and A Teale (ILRI) 

ILRI hnks 
Sustamable ProductIOn Systems Programme Systems analysIs and Impact assessment (project 11), 
BIOsclences Programme Charactensatlon, conservatIon and use of ammal genetIc resources 

(project 1), Development of dIsease-resIstant lIvestock (project 2) 

Objectives 
To ldentrfy expected outputs of ILRI's research mto the genetIcs of resIstance to helmmthIasls and 

to produce relIable estImates of the potentIal productIVlty Impact of successful research m thIS area, 

the length of tIme to and probabIlIty of research success and the adoptIOn lag and ceIling level 

Methods 

ThIS assessment mvolved compIlatIon of secondary data and mterviews wIth ILRI SCIentIsts to 

speCIfy an economIc surplus model estImating the potentIal returns to Improved breedmg practIces 
for sheep m Afnca, Influenced by the shorter-term results ofILRI's research, and mtroduction of 

sheep breeds reSIstant to helmmthiasIs, ansmg from the longer term results of thIS area of research 

Fmdmgs 

The estImated net present value of breed charactensatIOn research IS US$ 52 mIllIon, WIth a rate 

of return of 42% and a benefIt-cost ratto of 29 1 Expected net benefIts of the longer run output 
of thIS research (genetIC markers) were estImated at US$ 12 milhon, or more than four tImes the 

research Investment These returns were calculated based on conservatIve assumptIons about how 

much Impact the research mIght have, where the Impact would be (sub Saharan AfrIca only), on 
what the Impact would be (sheep productIOn only) and how qUickly the research results would be 

adopted 

Status 
Completed 
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Fundmg 
ILRI unrestricted core 

Publications 

KnstJanson P 1997 Returns to disease resistance helmmthiasls research Measunng Returns to ILRI's 
Research Systems AnalYSiS and Impact Assessment Workmg Paper No 97 1 ILRI (International 

LIvestock Research Institute), Nairobi, Kenya pp 35-41 
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33: Potential returns to ILRI's feed research 

AnalysIs 
Ex ante economIC impact 

Dates 

May-December 1996 

Input 

P Knsqanson, M bpner, J Tanner and P OSUJi (ILRI) 

ILR) links 
Sustamable Productlon Systems Programme Systems analysIs and impact assessment (project 11), 

Smallholder dauy systems (project 19), BIOSClences Programme Feed utlhsatiOn for Improvmg 

livestock productIVity (project 8) 

ObjectIVe 

To identify expected outputs of ILRl's feed research and to produce reliable estlmates of the 

potential productiVlty Impact of successful research m thIs area, the length of tIme to and probabIlity 

of research success and the adoptIon lag and cellmg level 

Methods 

ThIS assessment mvolved compIlatiOn of secondary data and mtervtews with ILRI sClentlsts to 

speCIfy an economIC surplus model estlmatmg the potential returns to strategiC dry and wet season 
supplementatlon of cattle m West and central Africa and to a feed strategy usmg basal forage and 
concentrate supplementation for crossbred cows m East AfrIca 

Fmdmgs 

The net present value of the stream of benefIts generated from thIS area of research over the next 
30 years IS estlmated to be US$ 137 mllhon, or 55 tImes higher than ILRl's expendIture on feed 
research The rate of return to ILRl's feed research ranges from 17% to 26% m western and central 
Africa and from 38% to 44% m eastern Africa The assumptiOns m the baselme analYSIS were 
conservatIve smce they mcluded Impact only m terms of potentIal mcrease m mIlk output WIth 
Improved feed strategIes, With an adopnon lag of 20 years and a maxImum level of adoption 
estImated at only 10% of farmers currently producmg mIlk 

Status 
Completed 
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Fundmg 
ILRI unrestncted core 

Publication 

KnstJanson P 1997 Returns to feed research Measurmg Returns to ILRI's Research Systems Analysts 

and Impact Assessment Workmg Paper No 97·1 InternatiOnal LIvestock Research Institute, 
NaIrobI, Kenya pp 47-53 
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34: Impacts of producer milk processing groups in Ethiopia 

AnalysIs 
Ex post economic Impact 

Dates 
September 1996-0ctober 1998 

Input 

C F Nlcholson, Getachew Gebru, S EhUl, B I Shapiro (ILRI), C Delgado (International Food 
Polley Research Institute, IFPRI) and collaborators m the Smallholder Dairy Development 
Project/Mmlstry of Agriculture, EthlOpla 

ILRI hnks 
Sustamable Productlon Systems Programme Smallholder dairy systems (project 19), IFPRI 
Multl-country Project (MP-7) on Agncultural Dlverslflcatlon and Export Promotion 

Objectives 
To determme the value of producer mtlk processmg groups to dairy development strategies, which 
households are llkely to participate m the processmg groups and the techmcal and fmanclal 
performance of the groups A secondary objectlve IS to document marketmg outlets and sales 
patterns 

Methods 
Data were collected from a stratified random sample of 144 households m four peasant associations 
(PAs) m the Shewa and Am regions of the Ethloplan highlands In each region, sample households 
were from either a 'milk group' PA (near a milk processmg group) or a 'control' PA (nearby but 
beyond easy distance for sellmg hqUid milk to the milk groups) The sample m each PA also was 
stratified by ownership of crossbred dairy cattle, dlstance to a dalry product market and mllk group 
partlclpatlOn Data were collected at the household from June through November 1997 Markets 
at which households m the four PAs sell dairy products were surveyed from June through October 
1997 to examme contamers m which dallY products were sold and to estabhsh the vanatlOn m 
production quahty and umt pnces Four mllk groups were m operatlOn m Shewa and ArSl reglons 
at the time the study began Data to evaluate the techmcal and fmanclal performance of the groups 
were collected from all four groups Data on mtlk group performance were collected from records 

mamtamed by the milk groups for the penod May-November 1997 Data on the charactenstlcs of 

milk group sales were collected at the four mllk group sltes from June to November 1997 
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Findings 

PrelIm mary analysls mdlcates the followmg Costs of searchmg for buyers of dalry products are 
near zero for nearly all households The nsk of not fmdmg a buyer for dalry products (butter, local 
cheese) appears to be mImmal for most households Partlclpatton m the mIlk groups changed 

household allocatlon and marketmg strategles for mllk (but most households sellmg mllk to the 
groups contmued to process some mllk mto butter for sale m local butter markets) The processmg 
efflclency (Yleld per umt mIlk) for butter and local cheese vaned substantially for the four mllk 
groups Only one of the groups made a substantlal profit dunng the penod for whlch data were 
collected ProfltabIllty was hlgher for groups that were able to sell most of the butter produced 

dunng the penod of the survey (l e groups that dId not accumulate large mventones of butter) 
CharactenstIcs of buyers (type of buyer, purpose for whlch product was purchased, and amount 
bought) dlffer substantlally for the four mllk groups 

Status 
Data collectlon was completed m late 1997, data entry and correctlon WIll be completed m 

mld 1998 Further work to examme the lmpacts lIsted above lS under way 

Funding 

ILRI pohcy prOject (L02A) fundmg for data collectlOn and processmg, Rockefeller Foundatlon 

support through October 1997 

Publications 

Nlcholson C F 1996 Transactwns costs In the household model applIcatIOns to dalry marketIng In the 
developing world Pohcy Project, InternatIOnal Llvestock Research InStitute, Addls Ababa, 
Ethlopia June 1996 (mlmeo) 15 pp 

Staal S , Delgado C and Nicholson C 1997 Smallholder dalrymg under transactIons costs m East 
Afrlca World Development 25 779-794 

88 



35: Impacts of planted forages in West Africa 

AnalysIs 

Ex post economIC Impact 

Dates 
Januaty 1997-March 1998 

Input 

P K Thornton, E Elbasha (ILRI), G Tarawah (consultant agronomIst, Ibadan, Nlgena), R von 
Kaufmann, P KrIst)anson, P de Leeuw , M A Mohamed Saleem, G O'Donoghue and J Smlth 
(ILRI) 

ILRllmks 

Sustamable Producnon Systems Programme Systems analysIs and lmpact assessment (project 11), 
Improvmg crop-hvestock systems m sub humId sub Saharan AfrIca and AsIa (project 14) 

ObjectIVe 
To quantIfy the Impact of work carned out by ILRI and natlOnal research partners between 1977 
and 1993 m developmg and promotmg among agra-pastorahsts m West AfrIca the concept of 
plannng forage legumes to help allevlate stress on thelt rummant ammals dunng the dty season 
A 'fodder bank' compnses an area of farmland fenced and planted to Stylosanthes or other legumes 
that can be used for strategIC feedmg durmg the early dty season Some croppmg systems were also 
developed m whlch a cereal IS subsequently planted m the fodder bank to make use of the mtrogen 
flXed by the legume 

Methods 
The study mvolved two major actlvlUes a scourmg of the hterature to quantify productlOn Impacts 
of fodder bank technology, and commlsslOnmg a consultant to travel extenSIvely m the reglOn to 
collect up-ta-date mformatlOn from national agrIcultural research and extensIon programmes on 
the number of adopters of the technology Modest eStimates of the lmpact of forage legumes on 
meat and mtlk production were denved from a dynamIC herd slmulatlon model and estImates of 
theIr Impact on malZe, mtllet and sorghum gram and reSIdue were gathered from the hterature 
These estImates, together wlth commodlty pnce data, elastlcltles of supply and demand and 
estImates of research costs were combmed m an economIC surplus model With the number of 
adopted hectares of forage legumes 

Fmdmgs 

Nearly 28,000 adopters were IdentifIed, growmg forage legumes on some 19,000 ha m 15 countnes 
of the reglOn On an expendIture of research resources of some US$ 7 mtlhon, total benefIts to 
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society that have accrued up to 1997 amount to US$ 22 mllhon, With an Internal rate of return of 
some 40% The analyses were repeated USIng two scenanos of projected adoption trends to the 
year 2014, resultIng In at least a quadruplIng of the estimated total benefits reahsed to date There 

are senous constramts to the adoption of forage legumes m many places but legumes occupy 

partlcular mches m the farmmg systems of West Afnca The lmpact of fodder banks has already 

paid for the research that went Into their development at least three tlmes over The lag associated 

With the diffUSIOn of thiS technology has been conSiderable In some countries (up to fifteen years) 

Results are probably conservative, gIVen the modest production Impacts used The adoption data 

are strong, but these are balanced by absence of some cost and price Information and weak elastiCity 

data 

Status 
The study IS complete 

Fundmg 

ILRI unrestricted core 
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36: Smallholder dairy technology In coastal Kenya 

AnalysIs 

Ex post adoptlOn 

Dates 

March 1997-June 1998 

Input 
P K Thornton, C F NIcholson, E Elbasha, W Thorpe, S J Staal, B D Perry, (ILRI) R Mumga, 
D MwamachI, L Mohammed (Kenya Agncultural Research Institute, KARI), G Wamama 
(Mmistry of Agnculture, LIvestock Development and Marketmg, MALDM), L Sechrest, M Stewart 
and T Suckle (Umversity of Amona) 

ILRllmks 
Sustamable ProductlOn Systems Programme Systems analysIs and Impact assessment (project 11), 
Smallholder daIry systems (project 19), BlOSCIences Programme EptdemlOlogy and dIsease control 
(project 7) 

Objectives 
To understand factors affectmg adoptlOn of technologtes that lead to mtensiftcatlOn of smallholder 
daIry productlOn m KllIfI, Kwale and southern Malmdt dIStrICts m Coastal Provmce, Kenya, and 

to estImate the Impacts of adoptIon at the mdiVIdual household level 

Methods 
Major constramts to development of smallholder daIry systems on the Kenya Coast have been the 
rISk of East Coast fever (ECF) and other dIseases, whIch have had a large mhibitory effect on 
adoptlOn of technology and mtensifIcatIOn, and lack of secure market outlets, most sales commg 
mformally over the farm gate From 1989 to early 1994, KARl, MALDM, ILRI and other 
collaborators undertook a range of actIVItIes on four major fronts (a) to promote use of crossbred 
cattle and Improved breedmg schemes, (b) to conduct economIC Impact assessments of the benefIts 
of ECF control through vaccmatIOn, (c) to mtroduce on statIon and then on farm best-bet forages 
and to deSIgn mtegrated feedmg systems that employ green manures and applIcatlOns of ammal 
manure m these systems (NapIer grass, Leucaena, Ghncldw, and Chtona were the key speCIes of 
fodder crops), (d) to conduct consumptIon studIes on the mcreasmg demand for lIqUId mIlk, these 
studIes were complemented by nutrItIon and health surveys showmg the substantial benefIts of 

provIdmg chIldren WIth protem and energy m the fonn of mIlk To assess the rates of adoption of 

the vanous technologIes tested at the Kenya Coast, mventones were drawn up of small- or 
medIUm scale farmers WIth daIry cows m the project area (the coconut-cassava zone and the 
cashew-cassava zone m KilIfI, Kwale and southern Mahndl dIstrICts) A total of 200 households 
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were surveyed, with questlOns on smallholders' perceptlOns of the availabihty, cost and 
appropnateness of the technologies for their conditIOns, and mformatlOn was gathered on the 
household, land holdmgs, mcome and use of resources, and off farm economICS A second set of 
surveys was desIgned and admmistered to a second sample of 200 households to assess the Impact 

of adoptlOn on smallholder mcomes, employment, productivIty and child health and nutrItiOn 

Findings 
An estimated 720 dairy smallholders m the project area and prelimmary results mdicate substantial 

distnct level vanations m adoptlOn as a function of differences m trypanosomOSiS challenge and 

mfrastructural factors The adoptlOn survey data are still bemg analysed and the impact survey data 

are still bemg collected These data wt11 be combmed with data from other case studies and from 

mformal mtetvlews to improve understandmg of the factors that determme the uptake of particular 

dairy technologies 

Status 

Will be completed and written up by mid-1998 

Funding 
ILRI unrestricted core and CGIAR Impact Assessment and Evaluation Group 
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37: Adoption pathways for the broadbed maker 

AnalysIs 
Ex post adoption 

Dates 
January-December 1997 

Input 

M A Jabbar, M A Mohamed Saleem, Solomon Gebresellasle (ILRI) and Hallu Beyene (Ethloptan 

Institute for Agncultural Research) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Improvmg crop-hvestock systems m the highlands 

of sub-Saharan Africa and Asta (project 13) 

Objective 
To elucidate BBM adoption behaVlour of farmers m three on-farm research sites m the EthlOplan 

highlands The Jomt Vertisol Project developed the broadbed maker (BBM) to solve waterloggmg 

problems m the Vertlsol sods of highland EthlOpla With the objective of ImproVlng the productiVity 

of crop-lIvestock systems The BBM technology package was tested for eight years on farms m the 

EthlOplan highlands 

Methods 
A framework was developed to analyse BBM adoptlOn behaVlour of a sample of 598 households 

m 10 Peasant AsSOCiations (5 m Inewan, 2 m Hldl and 3 m Gmchl) through on-farm research and 

tests dunng 1989-95 and a SOClo-economlC survey conducted durmg late 1995 and early 1996 

Loglt and toblt regression models were used to Identify factors mfluencmg adoptlOn declslOns 

Fmdlngs 
Classlfymg farmers as adopters or non-adopters faded to shed hght on the adoption process Rather, 

a multistage declslOn process appeared to occur, m which farmers moved from leammg to adoptlOn 
and then to contmuous or dlscontmuous use of the technology Vanous lags were observed to 
occur between learnmg and adoption, and there were mCldences of dlscontmumg use of the BBM 
and then re-adoptmg the technology Smce the results of thiS study suggest that technology adoption 
IS not a matter of a one time deCISIOn leadmg to contmuous technology use, a relatively long penod 
may be reqUired for farmers to adopt a new technology, even one that IS demonstrably profitable 
for them 
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Status 
Completed 

Fundmg 
ILRI unrestncted core 

PubhcatIon 

Jabbar M A, Beyene H ,Mohamed Saleem M A and Gebreselassle S 1998 Adoptton pathways for 
new agncultural technologies An approach and an appltcatton to Verttsol management technology m 

Ethlopla SOClo-economiC and Pohey Research Workmg Paper No 23 Livestock Pohcy AnalysIs 

ProJect, International LIvestock Research InStitute, AddIs Ababa EthIOpIa 27 pp 
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38· Potential returns to trypanosomosis vaccine research in 
sub-Saharan Africa 

AnalysIs 

Ex ante economIC Impact 

Dates 

January 1997-December 1997 

Input 

P Knst]anson, B M Swallow, G J Rowlands, R L Kruska and P de Leeuw (ILRl) 

ILRllmks 
Sustainable ProductlOn Systems Programme Systems analysIs and Impact assessment (project 11), 

Improving hvestock productIvIty under dIsease nsk (project 18), BlOsciences Programme 

Immunology and vaCCine development (project 4), Improving hvestock productIVlty through 
development of subumt vaCCines (project 5) 

Objectives 

To explore optlOns for measunng the potentIal producttvity Impact of successful trypanosomOSIS 

control USing a sImulatIon herd model, to link results of thIs model spatIally USing geographIc 
informatIon system (GIS) tools to determine where the potentIal increase in hvestock productIvIty 

from new technologIes wIll occur, and to inVestIgate how uncertainttes in tackling dIffIcult research 
problems such as the development of a trypanosomOSIS vaCCine can be addressed USing an economIC 
surplus model to value the returns to thIs area of research 

Methods 
ThIs research involved a multIdISCIplinary collaboratIve effort to specIfy and integrate models 
examining the blOphysical, economIC and spatIal aspects of trypanosomOSts in Afnca FIrst, a 
blOphysical herd simulatlOn model was used to estImate the productIVlty of cattle before and after 

tsetse control, USing fIeld data from GhIbe, EthlOpia Second, an economIC surplus model was 
constructed to value thts mcrease m productIVlty and capture the uncertamttes involved m on gomg 
development of a new technology (1 e a trypanosomosis vaccme) Thtrd, GIS tools were used to 
overlay tsetse dIstnbutlOn WIth cattle densltles to determme the ltvestock populatIon at nsk, 

estimate cattle denSIties in tsetse and non tsetse areas and extrapolate the Ghibe results to the rest 

of Afnca 

Fmdmgs 
The potential productiVIty gams estimated in the herd model (companng the productIVIty of cattle 
before and after successful tsetse control) suggest that a vaccme could sIgmficantly reduce the cost 

95 



of producmg mtlk and meat m Afnca The lower productlOn costs would lead to mcreased meat 
and mIlk supplIes and reduced pnces to consumers The value of the potential mcrease In mIlk 

and meat productlOn wIth trypanosomosis control was estImated at US$ 700 mIllIon per year The 

net present value ofILRI and collaborators' trypanosomOSIS vaCCine research was estimated to 
be at least US$ 288 mIllIon, WIth an mternal rate of return of 33% and a benefIt-cost ratio of 34 1 

Fundmg 

ILRI unrestncted core 

Pubhcatlon 

KnstJanson P 1997 Returns to trypanosomOSIS vaccme research MeasurIng Returns to ILRI's 
Research Systems AnalYSIS and Impact Assessment Workmg Paper No 97 1 ILRI (Internatlonal 

LIvestock Research Institute), Nauobl, Kenya pp 17-29 
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39- DecIsion-support systems to improve human welfare and 
conserve ecosystem mtegrlty 

AnalysIs 

Methodology development 

Dates 
January 1997-December 2001 

Input 

R S Reid, R L Kruska, P K Thornton (ILRI), M Coughenour, K Galvm, J Ellis (Colorado State 

Umverslty) and collaborators m Uganda, Kenya and Tanzama 

ILRI links 
Sustamable ProductlOn Systems Programme Ltvestock productiVIty under disease nsk (project 18), 
Systems analYSIS and Impact assessment (project 11) 

Objectives 
To analyse past successes and failures m simultaneously Improvmg the welfare of ltvestock keepers 

and conservation ofblOdiversity through use of geographlC mformatlOn system (GIS) and remote 

sensmg technologies and to use this analYSIS to develop a declSlon-support system that will prOVIde 

a vanety of management and poltcy scenanos to Improve the welfare of hvestock keepers whtle 

conservmg blOlogical dIversIty These systems will be targeted at donors, natural resource managers 

and hvestock managers The system will ftrst be developed for pastoral systems m East AfrIca With 

possible future apphcatlons to other regions 

Methods 

GIS data layers of human populatlOn changes m AfrIca are bemg developed and refmed This 

mformatlOn will form a cornerstone for efforts to understand where the conflicts between hvestock 

productlOn, human needs and the enVIronment Will be over the next half century GIS analYSIS 

and development of the declslOn-support system IS under way to help balance the need to conserve 

blOloglcal diverSIty With human needs m pastoral systems m East Africa 

Fmdmgs 
Prehmmary analYSIS of past confliCts between pastorahsts and WildlIfe suggests that both WildlIfe 
and domestic hvestock populations have been decreasmg m East Africa over the last two decades 
The loss of both WildlIfe and hvestock resources appears to be lowest m areas where commumty 
and natIOnal conservation programmes ate Viable These data are bemg further analysed to 
understand where and how human and conservation needs are bemg satisfied This mformatlon 
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WIll be used to develop a decIsIOn support system that will assess different poltcy and management 

scenanos for East African rangelands 

Status 

Ongomg 

Fundmg 
ILRI unrestricted core and Umted States Agency for InternatIOnal Development 
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40: Cost of tick-borne diseases of hvestock in Africa, ASia and 
Australia 

AnalysIs 

Ex ante economIC Impact 

Dates 
May 1997-May 1999 

Input 

P Knst)anson, B D Perry, P K Thornton (ILRI), R Dalghesh (Austrahan Centre for InternatiOnal 
Agncultural Research), R McLeod {consultant} and G Lubulwa (ZImbabwe Department of 
Vetennary ServIces) 

ILRI hnks 
BIOSClences Programme EpIdemIology and dIsease control (project 7), Sustamable Production 
Systems Programme Systems analysIs and Impact assessment (project 11) 

Objectives 
To eStimate the costs of tIck-borne dlseases m cattle m Afnca, Asla and Austraha and returns to 
an mtegrated package of tick borne dlsease control technologIes 

Methods 
Extenslve data are bemg collected on the prevalence, productlVlty Impacts and economIC costs of 
tIck-borne dIseases (thellenosls, anaplasmosls, babesiOsls and tIck worry) for AfrIca and AsIan 
countrles where secondary data are avallable A rapId appraIsal of selected AsIan and AfrIcan 
countrles to collect pnmary data WIll also be carned out Spreadsheet and sImulatIon models WIll 
be used to estimate the overall costs of these dIseases and the potentIal benefits from theIr control 

Findings 

Prehmmary results on the estImated costs of tIck-borne dIseases m AfrIca and AsIa are expected by 
mld-1998 

Status 

In progress 

Funding 

Austrahan Centre for InternatIonal Agncultural Development 
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41: Genetic Improvement of millet and sorghum residues 

AnalysIs 

Ex ante economiC impact 

Dates 

August 1997-May 1998 

Input 
P Knstjanson, E Zerbmi (ILRI), K PC Rao (economic consultant), M Ravmdra (GIS specialist), 

and P Hofs (livestock/feed modellmg consultant) 

ILRllmks 
Sus tamable ProductlOn Systems Programme Systems analYSiS and impact assessment (project 11), 

Improvmg crop-livestock systems m semi and sub-Saharan AfrIca and Asia (project 15) 

Objective 

To produce a reliable estimate of returns to a proposed research programme aImed at Improvmg 
the quality and quantIty of mIllet and sorghum crop resIdues through genetiC enhancement 

Methods 

Withm the target productlOn systems of the semI and trOpiCS of South AsIa, IdentifIed usmg 
geographic mformation system (GIS) tools and pnmary data collected from 165 small farmmg 
households, available blOlogical response coeffICIents were applied to a feed sImulation model to 
estimate herd productiVity gams that could be realised through use of hIgher quality mIllet and 
sorghum residues as feed These productiVity Impact estImates were valued usmg an economIC 
surplus model and the potential returns to thIS area of research were estimated 

Fmdmgs 
The recommendatlOn domam or zone targeted for the likely adoption of Improved dual-purpose 
sorghum and milletvanetIes was estImated to cover 33% ofIndIa's land area and affect 221 mIllIon 
people and 46 mIllion cattle The anahsis suggests that a 1 % mcrease m digestibIltty of millet and 
sorghum resIdues, achIeved through the Jomt research efforts of plant breeders at the InternatIonal 
Crops Research Instltute for the SemI-And TropIcs (ICRISAT) and an ILRI ammal nutnttomst, 
would result m mcreases m mIlk, meat and draft power outputs rangmg from 3 2 to 107% The 
net present value of such prodUCtIVIty mcreases was estimated to be US$ 42 mllhon WIth an mternal 
rate of return of 28%, usmg cautious assumptions regardmg lIkely tImmg of research success, 
adoption rates and the scope of the benefits These predIcted research returns mcreased to a value 
ofUS$ 208 milhon With an mternal rate of return of 43% as less cautIOUS assumptIons were made 
regardmg these uncertam parameters 
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Status 
Completed 

Fundmg 

SWlSS Development Corporatlon 

Publications 

ILRI/ICRISAT (International Ltvestock Research Instltute/InternatiOnal Crops Research 
Institute for the Semi And TropIcs) 1998 Genetlc enhancement of sorghum and mIllet resIdues fed 

to rummants An ex ante assessment of returns to research A Report submitted to the SWISS Agency 
for Development and Co-operatlOn, Apnl1998 43 pp 

102 



42: Hay-makmg technology In southern Ethiopia 

AnalysIs 

Ex post adoption 

Dates 
September 1997-1998 

Input 

B M Swallow, W Luseno, A Kamara (ILRI) and N McCarthy (ILRl/InternatiOnal Food Policy 

Research InstItute) 

ILRllmks 

Sustamable ProductlOn Systems Programme Policy analysIs of crop-livestock systems (project 12), 
Property nghts and the sustamable Improvement of ltvestock productlOn systems (subproject 

L04A) 

ObjectIves 
To better understand grazmg management under dIfferent property nghts regImes and wlth 

dIfferent envIronmental and productlOn nsks, to Identify condltiOns under whlch dlfferent 
development pathways are followed, and to IdentIfy how poltcy and other external mterventlons 
can help commumtles to achIeve preferred development pathways ThIS study on hay technology 

on the Borana Plateau m southern EthlOpla lS part of a broader livestock systems study on property 

nghts, nsk and livestock development conducted Jomtly by ILRI, the InternatiOnal Food Poltcy 
Research Institute (IFPRI), the Instttute for Rural Development at the Umverslty of Gottmgen and 

natIonal agncultural research systems m EthlOpla and Nlger Fleld research was conducted on the 
Borana Plateau, where ILRI was engaged m a livestock systems study between 1980 and 1991 The 

study IdentlfIed hay makmg as an appropnate productlOn techmque to lmprove livestock nutntlon 
CARE, a collaborator m the systems study and an lmportant non governmental orgamsatlOn m 
the area, recommends hay makmg as part of lts extenSiOn package for Borana farmers 

Methods 
A survey of 40 Borana commumtles, each WIth about 100 households, was conducted from 

September 1997 to February 1998 on the Borana Plateau QuestlOns were asked about the practice 

of hay makmg and related actlvltles m each commumty 

Fmdmgs 
Prehmmary analYSIS mdicates that 33% of the sampled commumtles of agro-pastorahsts contam 

some households that now practlse hay makmg Grass lS the predommant matenal used for 

hay makmg, as reported by 61 5% of the respondents 
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Status 

In progress 

Fundmg 

ILRI and IFPRI unrestncted core resources and GTZ 

104 



43: Economic Impact of heartwater In the SADe region of Africa 

AnalysIs 
Ex ante econom1C 1mpact 

Dates 
October 1997-May 1999 

Input 
B D Peny and B MmJauw (ILRI) 

ILRI hnks 
BlOSC1ences Programme Ep1demlOlogy and d1sease control (project 7), Umvers1ty of 

Flonda/USAID/SADC heartwater research (subproject A21N) 

ObJecttve 
To assess m the Southern Afr1can Develoment Commumty (SADC) reglon the econom1C 1mpact 

of heartwater and 1ts control m production systems, the economlC Vlab1hty of vaccme control of 

heartwater and the potent1al market for such a vaccme 

Methods 

A partlclpatory appralSal 1S bemg conducted of current strateg1es used to control heartwater m 
vanous hvestock productlOn systems Databases Wlll be developed of lIvestock productlOn and 

marketmg, heartwater control costs and hvestock product1V1ty effects These w1ll be used to quantify 

the econom1C 1mpact of heartwater, evaluate the economlC v1abIl1ty of vaccmes m the control of 
heartwater and assess the potential market for such vaccmes m the SADC region 

Status 

The start-up consultatlons have been concluded Appralsals are on-gomg m all the target countrles 
and data are bemg obtamed and analysed 

Fundmg 

Umted States Agency for International Development 
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44" Genetic Improvement of dual-purpose cowpeas in West Africa 

AnalysIs 

Ex ante economIC Impact 

Dates 

November 1997-September 1998 

Input 
P KnstJanson, P K Thornton, S Tarawah, J SmIth (ILRI), InternatIonal Institute of TropIcal 
Agnculture (UTA) and NIgenan national agncultural research system collaborators 

IlRI hnks 
Sustamable ProductIon Systems Programme Systems analYSIS and Impact assessment (project 11), 

Improvmg crop-hvestock systems m subhumld sub-Saharan AfrIca and Asia (project 14), 
Improvmg crop-hvestock systems m semI and sub-Saharan AfrIca and AsIa (project 15) 

Objective 
To produce a relIable estImate of returns to Jomt ILRI/IITA research aImed at Improvmg the qualIty 
and quantIty of cowpea fodder avaIlable to hvestock m West and central AfrIca 

Methods 
AVailable bIOlogIcal response coeffiCIents for the target productIon systems of the semI-and and 

subhumid trOpICS of AfrICa are bemg assembled and applIed to a herd SImulatIOn model to estImate 

herd prodUCtIVity gams from the use of higher Yleldmg dual purpose vanetles of cowpeas The 

Impact of Improved SOlI fertilIty (m part due to the mcreased nItrogen content of manure from 

cowpea fed cattle) and the reductIOn of attacks of Stnga on cereal Yields Will be estImated These 
productiVity Impact estimates wIll be used m an economic surplus model to estimate potential 

returns to thiS area of research 

Status 
In progress 

Fundmg 
ILRI unrestrIcted core and prOject development funds 
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45- Impact of improved management of mixed crop-livestock 
systems in semi-arid Africa 

AnalysIs 
Ex ante envnonmentallmpact 

Dates 

November 1997-December 1998 

Input 

P KnstJanson, P K Thornton, S Fernandez, T WillIams and P Hlernaux (ILRI) 

ILRI hnks 

Sustamable ProductIOn Systems Programme Systems analysIs and Impact assessment (project 11), 
Improvmg crop-lIvestock systems m semi-and sub Saharan AfrICa and Asia (project 15) 

Objective 

To produce a relIable estimate of the returns to research on lIvestock and natural resource 

management strategIes for lmprovmg the productIVIty and sustamabllIty of crop-lIvestock systems 

m semI-and Africa Poor nutrItIOn IS the mam cause of the low productivity of rummants m 

crop-lIvestock systems of semI and West Afnca OpportumtIes to Improve lIvestock nutrltlon m 
these systems mclude the development of supplementatIOn techmques, the Improvement of 
aVailable dry season feeds such as crop reSIdues and fodder trees and shrubs, and the IdentifIcatIOn 

of grazmg management practIces that can mcrease nutnent supplIes to ammals LIvestock play an 
Important role m SOlI fertIlIty mamtenance m mIXed farmmg systems of semi-and West Africa 

through then manure and herds are managed to faCllItate manure collectIOn Improved feedmg 
strategIes could also mcrease crop productIOn by provldmg better qualIty manure and more effICient 

cyclmg of orgamc matter, mtrogen and phosphorus 

Work by ILRl's ecoreglOnal team m the semi and zone mcludes studies to evaluate (a) the mfluence 

of supplementary mtrogen and phosphorus on rumen funCtion, forage mtake, nutrient excretion 
and productiVIty of rummants, (b) the effect of grazmg management practices, such as tlmmg and 

duratIOn of grazmg, on ammal performance and nutrient excretion, and (c) the genetic vanatton 
m feed qualtty of crop reSidues and fodder trees/shrubs Expected outputs mclude 
supplementation strategies that mcrease meat and milk production and Improve the cyclmg of 
nutnents by lIvestock m mIXed farmmg systems, grazmg management practices that mcrease the 
supply of nutnents and Improve lIvestock production, and Improved feedmg value and use of 
avaIlable crop reSidues and fodder trees/shrubs 

~'il~"'~~"" 
(~CU~.....:tl.-.<~b..<~ 

109 



Methods 
This study alms at quantifying the returns to ILRI's research In the seml-and zone of West Afnca 

EXisting secondary data are bemg used to defme appropnate recommendatlOn domams and to 

estimate adoption rates ProductIVIty Impacts of recommended technologLes and management 

practIces WIll then be asssessed 

Status 
Ongomg 

Fundmg 

ILRI unrestricted core 
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46· Impact of the ILRI-co-ordmated Small Rummant Research 
Network 

AnalysIs 

Ex post socIal Impact 

Dates 

January-December 1998 

Input 

M Smalley, P KnstJanson, P K Thornton (ILRI) and consultants 

ILRI hnks 

Strengthenmg PartnershIps WIth NARS Programme (SPAN) Capaclty development for 
strengthenmg NARS (project 20), Sustamable ProductlOn Systems Programme Systems analysIs 

and Impact assessment (project 11) 

ObjectIve 

To assess the Impacts of work of the Small Rummant Research Network (SRNET) m eastern and 

southern Afnca Anecdotal eVldence suggests that SRNET has been successful m conductmg 
trammg actlVltles that have bUilt expertIse for small rummant research and has leveraged funds 
from natIonal agncultural research systems (NARS) for collaboratIve research wlthm the NARS In 
1997 there were more than 90 NARS sCIentists m 28 NARS mstitutions m eastern and southern 
AfrIca workmg on SRNET supported collaboratIve research projects More than 120 NARS staff 

have attended SRNET trammg Over a thtrd of those tramed by ILRI are now leadmg small 
rummant teams m theIr countrIes assoclated Wlth the network, a further thIrd are members of 

network supported collaboratIve research teams The US$ 1 2 mtlhon of network funds put mto 

collaboratlve projects has leveraged over 2 5 times as much money from NARS mstltutes 

Methods 

There lS need to conduct a formal and systematic assessment of SRNET Impacts Appropnate 

mstruments to do such an lmpact assessment are bemg sought Once ldentIfted, they and SPAN 
data WIll be used to determme the lmpacts ofSRNET on capaclty bUlldmgwlthm research pnontles 
set by NARS partners and on NARS research funds, and effectlveness of constramt analysls earned 
out by NARS partners at the start of the last network cycle 

Status 

Ongomg 
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Fundmg 

ILRI unrestricted core and European Umon 
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47: Impact of ILRI's graduate fellowship programme 

AnalysIs 

Ex post social Impact 

Dates 
January-December 1998 

Input 

M Smalley, P KnstJanson, P K Thornton (ILRI) and consultants 

ILRI hnks 

Strengthenmg Partnerships wtth NARS Programme (SPAN) Capacity development for 
strengthenmg NARS (project 20), Sustamable ProductlOn Systems Programme Systems analysts 

and impact assessment (project 11) 

Objective 

To assess impacts of ILRI's graduate fellowship programme m sub-Saharan Africa over the last 20 

years ILRI's graduate fellowship programme proVided research expenence for 301 SCientists from 

natlOnal agncultural research systems (NARS) m 24 countries of sub Saharan Africa between 1978 

and 1997 Graduate fellows are With ILRI for extended penods of up to three years as they complete 

their degree related research 

Methods 

ThiS study Will assess the impact of ILRI's graduate fellowship programme on NARS research It 
wtll focus en four or fIVe countries m sub Saharan Africa that stglllftcant numbers of ILRI graduate 

fellows have come from A questionnaire has been sent to NARS to obtam mformation on the 

value and tmpact of havmg their staff members work towards htgher degrees Wtthm ILRI research 

programmes as graduate fellows Survey data are currently bemg analysed 

Status 
Ongomg 

Fundmg 

ILRI unrestricted core and European Umon 
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48: Enhancmg posItIVe Impacts of livestock on the environment 

AnalysIs 

Ex ante envuonmentallmpact 

Dates 

January 1998-December 2000 

Input 
R S Re1d, P K Thornton, R L Kruska (ILRI), M Walsh, K Shepherd (InternatlOnal Centre for 
Research mAgro-forestry), D Campbell, D Skole (MlCh1gan State Umvers1ty), M Coughenour, 

K Galvm, J Ell1s (Colorado State Umvers1ty), J Olson (OhlO State Umvemty), S E Carter 

(InternatlOnal Development Research Centre) and J Lynam (Rockefeller FoundatlOn) 

ILRllmks 
Sustamable ProductlOn Systems Programme L1vestock product1Vlty under d1sease nsk (project 18), 

Systems analys1s and 1mpact assessment (project 11) 

Objective 

To develop management recommendations that w1ll help m1t1gate the negative and enhance the 

pos1t1ve enVlronmental1mpacts of bvestock 

Methods 

Conceptual models of bvestock, land use and the env1ronment are bemg developed, and ways are 
bemg planned to budd these conceptual models The fust East Afnca land-use-change workmg 

group has been estabhshed and a fmancmg plan 1S bemg developed A feaslb1hty analYSIS of a case 
study of pastoral1mpacts on dry woodlands m northern Kenya has been completed Over the next 

three years, case stud1es, models and dec1slOn support tools w1ll be developed that can prov1de local, 

national and mternatlOnal declslOn makers w1th better mformatlOn so that hvestock development 

actIv1ties are targeted more effectIvely and theIr Impacts are better anticIpated 

Status 

Ongomg 

Fundmg 
ILRI unrestrIcted core and Umted States Agency for International Development, other donor 

sources to be IdentIfIed 
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Pubhcatlons 

Mwona J K , Mnene W N , Musembl D K and Reid R S 1997 Resilience of sOils and vegetatiOn 

subjected to different grazmg mtenslties m a semi and rangeland of Kenya A/ncan Journal of 
Range and Forage SCIence 14(1) 25-30 

Thornton, P K and Jones, P G A Conceptual approach to dynamic land-use modellmg Agncultural 
Systems 1998 57(3) 227-243 
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49: Impact of Vertisol technology adoption in the Ethiopian 
highlands 

AnalysIs 

Ex post economlc lmpact 

Dates 

Apnl-December 1998 

Input 

M A Jabbar, M A Mohamed Saleem, P K Thornton, P Knsqanson, S EhUl (ILRI), Hallu Beyene 
(EthiOplan InstItute for Agncultural Research), Global 2000 and EthiOpian Mmlstry of Agnculture 

ILRllmks 

Sustamable Productlon Systems Programme Improvmg crop-hvestock systems m hlghland 

sub Saharan Afnca and Asia (project 13), Pohey analysls of crop-hvestock systems (project 12), 

Systems analysls and lmpact assessment (project 11) 

Objectives 

To determme adoptiOn pathways and behavlour among users of the BBM technology package, to 
assess the lmpacts of thIs technology on output, mcome and human welfare, particularly poverty 
reductiOn and food secunty, and to ldentify constramts and opportumties for rapId dIffusIon of 

the technology VertIsols (heavy black clay SOlIs) cover some 43 mllhon ha or 19% of the total land 
area of sub-Saharan AfrIca About 30% of the Vertisol area IS m EthiOpia and Entrea, partIcularly 

m the hIghland zone VertIsols are productIve solls but dIffIcult to manage due to then poor mternal 

dramage, as a result of whIch they are prone to floodmg and waterloggmg dunng the wet season 
Consequently, VertIsols m EthiOpIa are used largely for dry season grazmg Whlle VertIsols remam 

underused, populatiOn pressures have pushed crop production and lIvestock grazmg to steeper 
slopes, causmg senous removal of vegetatIon and SOlI erOSIon Removmg constramts to crop 
productiOn m Vertisol areas would help Improve food secunty, alleVIate poverty and mamtam the 

mtegrity of the natural resources The J omt Vertisol ProJect, a consortIUm of ILRI, the InternatiOnal 
Crops Research Institute for the SemI-And TropICS (ICRISAT) and several EthiOpIan mStItutions, 
has developed a low cost and SImple technology package to Improve the use and prodUCtIVIty of 
Vertisols The package mcludes ammal drawn dramage eqUipment dubbed a broadbed maker 
(BBM), Improved crop vanetIes, fertilIser and other agronomIC practices The BBM IS used to 
construct broadbeds and furrows that allow excess water to dram away from the beds m the early 
rams Improved crop vanetles can then be planted early Smce 1992, the package has been extended 
WIdely by the EthiOpIan Mmistry of Agnculture m collaboratIon WIth Global 2000 and other 
non governmental orgamsatiOns Pnvate manufacturers of the BBM are also active m the dIffuSIon 
Afrer a slow start, over 15,000 BBMs have been dIstrIbuted by vanous agenCIes m EthIopIa 
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Methods 
A detailed analysIs of the adoptIOn of the BBM and Its Impact Will be carned out This mformatlon 
will be used to deSign further diffusIOn strategies to facIlItate rapid adoption by farmers Secondary 

data will be collected from the Mmlstry of Agnculture and NOOs dlffusmg the technology A survey 

will be conducted m selected Sites to collect pnmary data Econometric analyses will be done to 

determme adoptIOn pathways and related factors, particularly lmpacts of adoption on poverty 

allevIatlon at the household level The economic surplus model Will be used to assess Impact and 

rates of return to the researc:l expenditure 

Status 
Not yet started 

Fundmg 
ILRI unrestricted core and, pOSSibly, CGIAR Impact Assessment and Evaluation Group 
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50: Economic impact of dlsease-feed-Interaction-based 
technologies on smallholder dairy production In West Africa 

AnalysIs 
Ex ante economIC Impact 

Date 

May-December 1998 

Input 
K Agyemang, J W SmIth, P Knstjanson, A Larbl, P K Thornton, S T arawall (ILRI) and 
collaborators from natlOnal agncultural research systems (NARS) m Ghana, Ntgena, Mall, Cote 

d'IvOlre and The Gambia 

IlRI hnks 
Sustamable ProductIon Systems Programme Smallholder datry prOject (project 19), Improvmg 
crop-hvestock systems m subhumid sub Saharan AfrlCa and AsIa (project 14), Systems analYSIS and 
Impact assessment (project II), Strengthenmg partnershIps WIth NARS Programme (SPAN) 
CapaCIty development for strengthenmg NARS (project 20), BlOsclences Programme 
EpldemlOlogy and dIsease control (project 7) 

Objectives 

To produce rellable estlmates of returns to controllmg mternal and external paraSItIsm (helmmths 
and tICks) m mtlkmg herds, Jomt supplementary feedmg and helmmth control, and herbaceous 
forage legumes from feed gardens Over the past three years a senes of pIlot on farm expenmental 
studIes has been undertaken m locatlons on agro-ecoiogical transects m Nigena, WIth slmtlar studIes 
bemg done m Mall, Senegal, Ghana and northern Nigena The completed pIlot studIes have all 
shown hIgh benefit-cost ratlOs for both dry season supplementatlon and the control of dIseases 
The economIC Impact of these technologIes on the nearly 14 mtlhon mIlkmg cows m West AfrIca 
needs to be estImated 

Methods 
Data on cattle distribution (dis aggregated by genotypes) at district or reglOnallevels m selected 
countnel>, frequency and cost of controlhng helmmths (as measured by dewormmg) and 
ectoparasltes (as measured by dlppmg) are bemg gathered for analYSIS m a geographiC mformatlon 

system ThIS Will enable a better defmItlon of the recommendatlOn domams for these technologIes 

Status 
In progress 
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Fundmg 
ILRI unrestncted core and prOject development funds 

Publications 

Agyemang K t SmIth J Wand Larhi A 1997 DaIry response to feed supplementatIon and helmmth 

control m mdigenous cattle m West AfrIca A case study from Nigena Journal of Datry SCience 
(Suppl) 80 231 

Agyemang K t T ona G t SmIth J Wand Larhi A 1998 EstImatiOn of daIry response curves of 
mdigenous cattle m West AfrIca BunaJI Cattle Journal of Datry Sctence (Suppl) 81 (m press) 
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51: Cost of major livestock diseases in Latin America and the 
Caribbean 

Analysis 
Ex ante economIC Impact 

Dates 
June 1998-May 2000 

Input 
P Knstjanson, B D Perry, J McDermott, P K Thornton, F Holman, C Leon-Velarde (ILRI), 
natIonal agncultural research systems, the International Center for TropIcal Agnculture (CIA T) 
and R Mcleod (consultant) 

ILRI links 
Sustamable ProductIon Systems Programme Improvmg crop-hvestock systems m latin Amenca 
and the Canbbean (project 16), Systems analysIs and Impact assessment (project 11), Biosclences 
Programme EpIdemIOlogy and dIsease control (project 7) 

Objective 

To Improve decision-makmg m resource allocations for hvestock research to benefIt the Latm 
Amencan and CarIbbean regIon by IdentIfymg the major hvestock dIseases and theIr locatIons m 
the regIon and byestlmatmg the economIC costs of these dIseases DIseases contmue to constram 
hvestock production and mlXed farmmg systems m developmg countrIes Control of hvestock 
dlSeases IS hampered by lack of vaccmes, drug reSIstance, Improper management, poor ammal 
health servtces and poor dehvery systems for ammal health products Annual losses due to tICks 
and tick-borne dIseases globally have been estimated at US$ 7 btlhon, and potentIal gams from 
trypanosomoslS control m sub Saharan AfrIca m terms of meat and mIlk productIon are estimated 
to be between US$ 420 milhon and US$ 1 1 bilhon per year EstimatIon of the costs of tick borne 
dIseases m Latm Amenca and the Canbbean, usmg methodologtes SImIlar to those employed m 
AfrIca and AsIa, wtll proVlde a baSIS for development of a pnonty rankmg for hvestock dIseases 
globally and allow quantItatIvely based research pnontIsatlOn for ammal dIseases 

Methods 
An ILRI spreadsheet model (TICKCOSn WIll be used to collate data on the mCldence and costs 
of lIvestock dlseases by producnon system and country or regIOn Readlly avallable data on the 
mCIdence of the vanous dlseases, mortalIty rates, morbldlty rates and lmpact on key productIVlty 
mdicators m the hvestock sector of Latm Amencan countnes wtll be collated Information on the 
costs of control of each dIsease Will also be collected The mformatIon generated Will allow a pnorlty 
rankmg of the major hvestock dIseases m Latm Amenca Together WIth data bemg gathered by 
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ILRI and Its collaborators m AsIa thIS mformatIon Will also be used to estImate the relatIve costs 
of these dIseases globally The end results should be mdicators of research mvestments and outputs 
that WIll have the largest Impact on the lIvelIhoods of livestock producers and consumers 

Status 

Not yet started 

Fundmg 

ILRI unrestncted core and prOject development fund, other donors yet to be IdentIfied 
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52: Methods to assess the impacts of livestock technologies on 
household welfare 

AnalysIs 

Methodology development 

Dates 

June 1998-June 1999 

Input 
S J Staal, P Knstjanson (ILRI), D Shelkh, C ValdiV1a and M Bredahl (Umverslty of 
Mlssoun-Columbta) 

ILRI hnks 

Sustamable ProductlOn Systems Programme Market-onented smallholder dalry (project 19), 
Systems analysls and lmpact assessment (project 11) 

Objective 

To develop mdlcators of economlC well bemg and food secunty for assessmg lmpacts ofhvestock 
productlOn on Kenyan households Tradlnonal impact assessment methods have tended to 
measure beneflts through slmple productlVlty or mcome effects Many of the benefits of 
hvestock-keepmg, however, are thought to accrue from reduced nsk to household food secunty It 
1S therefore proposed m th1S ILRVUmverstty of M1ssoun (Columbta) Jomt study to develop 
md1cators of econom1C well bemg and food secunty to be mcorporated m the impact assessment 

Methods 

Income vanabthty, copmg strategies durmg lean times, consumptlOn of food, human capital 
mvestment and changes m the level of assets are antic1pated benef1ts ofhvestock which need to be 
evaluated The nature of consumptlOn decislOns as related to gender Will also be exammed 
Econometnc estimanon techmques m the form of flXed-effects models w1ll also be used The 
methodology thus developed Will be relevant and apphcable to ILRI research across ecoreg1onal 
sltes and systems and the study 18 expected to foster Imks for long-term collaboranon W1th ILRl's 
da1ry research team 

Status 

Not yet started 

Fundmg 

Proposal submitted to the Umted States Agency for Internanonal Development 
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53: Effect of ruminant livestock technologies on the welfare of 
women and children 

AnalysIs 
Ex post socIal Impact 

Dates 
June 1998-June 1999 

Input 
B I ShapIro and P Knstjanson (ILRI) 

ILRI hnks 
Sustamable ProductlOn Systems Programme Crop-hvestock systems m the hIghlands of 
sub Saharan AfrIca and AsIa (project l3), Crop-hvestock systems m subhumld sub Saharan AfrIca 

and Asia (project 14), Crop-hvestock systems m semI and sub-Saharan AfrIca and AsIa (prOject 

15), Systems analysIs and Impact assessment (proJect 11), Market-onented smallholder daIry (project 

19), Po hey analysIs (project 12) 

Objectives 

To reVIew past research on the hnks between gender Issues and rummant hvestock productIon and 

to provIde capacIty for mstitutlOnahsmg gender research m ILRI systems research through gender 

analysIs trammg and techmcal assIstance for researchers and collaborators m natIonal agrIcultural 

research systems 

Methods 

ThIS study IS conceptuahsed wlthm the framework of the CGIAR System wIde Program on 
PartIcIpatory Research and Gender AnalYSIS It IS mtended that thIS project be carned out m 

two-phases Phase one WIll consIst of a comprehenSIve global revtew of past research on the Imks 
between gender issues and rummant hvestock production and preparatlOn of two m depth case 
studies sUltable for use as educatlOnal matenals Phase two Will mvolve the estabhshment of an 

ILRI subprOject to carry out revtews on an ongomg basIs to ensure that gender issues and analysis 
are fully mcorporated m ILRI systems research ThiS Will reqUlre mtroductory trammg and 

follow-up workshops, techmcal assIstance, preparatIon of trammg matenals and dlssemmatIon of 
ILRI and partner research results on gender and hvestock Some of the issues to be cntlcally 
addressed wtll mclude determmatton of gender needs, gender-specific performance mdicators, 
gender surveys and mstruments of data collectIOn and analytical techmques 

Status 
Not yet started 
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Annex: Programme-project matrix for impact and adoption assessments 

Assessment number* 

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 

ILRI prOjects 

Blosclences Programme 
1 Ammal Genetic Resources 
2 Development of DISease ReSIStant Livestock 

3 PathogenesIS and Disease ResIStance 
4 Immunology and Vaccine Development 
5 Development of Sub-umt Vaccines 
6 EpidemIOlogy and Diagnostics 
7 EpidemIOlogy and Disease Control -oJ -oJ -oJ -oJ -oJ -oJ -oJ 

8 Feed Improvement -oJ 

9 Rumen Ecology 
10 Forage Genetic Resources 
Sustamable Product\on Systems Programme 
11 Sy~tems AnalysIS & Impact Assessment -oJ -oJ 

12 Pohey AnalYSIS -oJ -oJ 

13 Highland Systems In SSA and Asia -oJ -oJ -oJ -oJ -oJ -oJ 

14 Subhumld Systems In SSA and Asia -oJ -oJ -oJ 

15 Semi and Systems In SSA and Asia -oJ 

16 Crop-hvestock Systems In LAC 
17 Crop-ltvestock Systems In W ANA 
18 Livestock ProductiVity under DISease Risk -oJ -oJ -oJ 

19 Smallholder Datry Systems -oJ -oJ -oJ -oJ -oJ -oJ 

SPAN 
20 Strengthening NARS 

* See summaty table, pp 3-6 for titles 

Linkages for actiVities started before 1995 are apprOlomated Within the current ILRI programme-project structure 

20 21 22 23 24 25 26 27 

-oJ -oJ -oJ -oJ -oJ 

-oJ 

-oJ -oJ -oJ -oJ -oJ 

-oJ 

-oJ 

-oJ -oJ -oJ -oJ 

-oJ 
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Assessment number" 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
ILRI projects 

BlOsclences Programme 
1 Ammal Genenc Resources ..j 

2 Development of Disease ReSiStant Ltve~tock ..j 

3 PathogenesiS and Disease ReSiStance 

4 Immunology and Vaccme Development ..j 

5 Development of Sub-umt Vaccmes ..j 

6 EpidemIOlogy and Diagnostics 
7 EpidemIOlogy and Disease Control ..j 

'" " " 8 Feed Improvement " '" 9 Rumen Ecology 
10 Forage Genetic Resources 
Sustamable Production Systems Programme 

11 Syste~ AnalYSIS & Impact Assessment ..J ..J ..J ..J " ..J 
'" 

..J " " ..J 
12 Pohcy AnalYSIS 

'" 13 Highland Systems m SSA and Asia 

'" 
..J 

14 Subhumrd Systems m SS J\ and Asia " 15 Semi and Systems m SSA and Asia ..J ..J 
16 Crop-hvestock Systems III LAC 
17 Crop-hvestock Systems III W ANA 
18 Ll\estock ProductiVity under Disease Risk '" ..J ..J 
19 Smallholder DaI£Y Systems ..J " ..J -.J " SPAN 
20 Strengthenmg NARS -.J 

• See summary table, pp 3-6 for titles 

Lmkages for actlVltles started before 1995 are approximated wlthm the current ILRI programme-prOject strUcture 
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