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Summary. - A tumler Of studies arc leing conducted to assess the impacts of international 
agricultural programs. This 'second generation" of impact studies can draw on earlier 
assessments of the production impacts of new, high-yielding rice and wheat varieties, particularly 
in Asia. New approaches ard new data are needed, however, to assess the [roduction impacts of 
other types of new technlogy (e.g.. pest control methods, seed systems, and post-harvest 
technology) that are used with other crops anti livestock, particularly in Africa and Latin 
America. Innovative study approaches are also rnccdcd to assess tile institutional impacts of 
international programs. Given th. high degree of institutional interdependence which characte

•rizes agricultural research and extension it is irrppropriate to attrihut,: production impacts at the 
farm or conisuir cvcls to spccific inrternational prograus, is has somctinics been done. As an 
alternative to the narrow production economrics framework emrployed in mo:,t previous irnpact 
studies, ar, interdisciplinary approach is oitlined. 

I. 	 INTRODUCTION programs. Lessons drawn from the experiences 
of the multilateral and bilateral programs may 

The current environnctit of increasingly scarce influence the types of institutional strategies that 
resources for agricultural research and extension are used in future agricultural programs. These 
has spawned a tnumber of "inip:ict studies" which institutional lessons may also be useful to groups 
art, intended ti) provide the donor organizatiiis outside of agriculture who wish to organize 
of industrial nations as well as policy-making research networks in such areas as public health 
groups in developing countries with measures of and population control. 
the value of international programs. The most The current impact studies - which I will te:'m 
ambitious and con)rehensive of these is a study "second generation studies" - can draw on tiC 
of the impact Of the Consultative Group om methodology ant empirical results of a substan-
Interitional Agricultural Research (CGIAR).1 tial body of economic literature on agrictltural 
Other organizations, including Canada's Inter- research which includes hundr.ds of t1uJies of 
national Dgevelopnient Research Centre and the 
United States Agency for International Develop- 'This is a revised ard expanded version (f a aper 
ment, ate also ,:valuating the impact their d on pperof 	 revise "Wdkehp ofc pThsis

presented at the "Workshop on Methodological Probagricultural projects. 	 ltens in Research on Impact," organized by the CGIAR 
The CCIA R has been in operation for more hnpact Study Fcaii and held at the World Bank, 

than a decade, and numerous bil teral agencies Warshiugton, I).C., 25-27 April 1984. 
have supported agricul'ural programs for at least tAt the time this paper was written, the authrr was a 
this long. Hence, it is understandable that many Visiting Research Fellow, International Food Policy 
people are asking, "What have these programs Rest rch Institute (IFPRI), Washington, D.C.; he has 
accomplished?". What has been their contri- rio'. returned to his post at the International Potatobutton to agricultural growth ard development?" Center (CIP), Aptdo. 5969, Liria, Peru. Jock Anderdson,Kenneth Brown, Dana Dalrymple, Robert Herdt,
(ex ImSt assessmnent) -nd "What can be expected W.0. Jones, Robert Rhoades, V. W. 	 Ruttan andin the future?" (er ante assessment). Results of Richard Sawyer provided useful comments on earlier 

cimpact studies may influence the total allocation versions of this paper. 'rt author is particularly 
of funds to agricultural research and extension as indebted to Gelia Castillo for encouragement and 
well as the distribution of fund:; ationg different shared insights during the initial drafting of the paper. 
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the impact of new technologies. 2 I lowever, most methods which farmers, market agents, and 
of the earlier, "first generation" studies were consumers use to cultivate, harvest, store, pro
concerned with the development and spread of cess, handle, transport, and prepare food crops 
new varieties 3 and their impact on crop yields, and livestock for consumption. "R & D tech
production, and social welfare. The second nology" refers to the organizational strategies
generation studies arc also concerned with tile and methods used by research and extension 
impact of international programs on research and 
extension capacity in developing countries, 
Methodologies for assessing these institutional 
impacts are notable for their ahsnce in the first 
generation imlpact studies. IHence, tile current 
studies face a considerable methodological chat-
lenge. 

i estimating costs, benefits, and rates of 
return, most first generation inpact studies 
employed rather simple economic models, heroic 
aSSuinlption1S, and LjucstionablC dalta. hi this 
paper I discuss some problems associated with 
these models, assumptions, and data, and 
present a case for broader, interdisciplinary 
approaches that, while perhaps less elegant or 
methodologically rigorous, are likely to produce 
results which are niore useful for policy makers, 
research lanagers, aind dontor organizations. 
Throughoit tlie paper I tk as myl point of 
referenice the current concern for assessing the 
impacts of international progranis, as contrasted 
to national or suhnationat] piograis. 

Section 2 discusses the r',, distinct types of 
inlpact that mist be assessed: productit impact 
-ind institutional impact. Section 3 follows with a 
critique of the overly simplistic prtdOctiori co-

ptograns in conducting their work. "Production 
impact" refers to the physical, social, and eco
nonic effects of new cultivation and post-harvest 
Methods on crop and livestock production, 
distribution, and use and on social welfare in 
general (including the effects on employment, 
nutrition, and incomel distribution). "Institution
al impact" refers to the effects of new R & D 
tcchnolgy on tie capacity of research aind 
exteriswui prograns to generate and disseminate 
niew%'lroduoction technology. 

Most impact studies to date have assessed the 
production impacts associated with new cereal 
varieties. While new varieties and complement
aiy prudction technologies are of undeniable 
value, they are not tie on/v, nor are they likely to 
be tie most important, outputs of international 
agricultural programs. This is because production 
problems change over time, arnd national pro
gramis -- not international programs - must 
solve nmost of them. The hudgets of niational 
prugranis represent about 95% of tiletotal 
resources available for agricultural research in 
developing countries, and those of international 
programs only about 5% (CGIAR, 1985). A 
streal of new production technologies is needed 

noniics framework iard tIe data used iillnirna to solve future production problems a rid main
previous impact studios. Section 4 reviews ,onic tain agricultural growth. I lence. R & D technolo
difficulties involved iniassessing tire product or gics that improve the capacity of iationil pro
impacts of three specific types of technrology: pest granis to generate new production technology 
management, seedl systems, andt storage. Inr call give international programs a substantial 
Section 5, I turn to the most importart, aid 
generally neglected, sphere of impact for inter-
national programs: institutional impact. Section 6 
treats tilesensitive issues involved inlattributing 
specific impacts to different inIternlational aid 
national institutions. Section 7 outlines an 
interdisciplinary approach used by one inter-

rnLiltiplicr effect. Indeed, as Evetnson (1977) and 
others have shown, the greatest beneficiaries of 
international agricultural research are countries 
with strong national programs. Because of the 
great variability of farning systems and produc
tioni problems, national and suibnational 
programs have a coniparative advatage in gen

national agricultural research center to assess tile crating production technologies, whereas inter
impacts of its research and training piograrns. 

2. PRODUCTION IMPAC' 'VIERSUS 
INSTITUTIONAL IMPACT 

Illimpact assessment, it is useful to distinguish 
between two types of technology that may be 
generated by an international agricultural re-
search program -- production technology and 
R & D (research ind development) technology 
- and the corresponding two types of impact 
production impact and institutional inpact. 
"Production technology" refers broadly to all 

national programs have a comparative advantage 
in generating R & D technologies. 

R & D technologies include scientific pro
cedures for genttic engineering, screening germ
plasn, disease identification and eradication, and 
rapid muitiplication of vegetatively propagated 
crops. They also include organizational models, 
like the integrated corniedity program, and 
institutional strategies for program planning and 
evaluation, training, "networking,", 4 on-farm 
trials, and interdisciplinary team research in
volving social and biological scientists. 

The first international agriciultural research 
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centers, CIMMYT and IRR I, produced new 
varieties of wheat and rice. However, shipments 
of seed - the classical, physical "technology 
transfer" -are now only one of several nechan-
isnis us,'d by international prograins to distribute 

,their research o ultput. Even the -neti c\ C[lS 

produced by international CCiitt's are now best 
though', of as R & D technologics, rather than 
finished prod oioi technologies, since tiey are 
usually tlestit d for brev'ding or screening pro-
grans ratIL r (tall for in mediate use is varictics 
by farmers (DalryniplIe, 1979). 

Perhaps tile niost important contribution of 
international pro iranisis to set the tone forI iP ro ra le Iti 
agricultural research ill devel oping countries. In 

this respect, institutional strategies su,.h ts iict 
multidisciplinary commodity program, tit-fami 
research, oid networking for gertiplasnt cvadu-
ation, croppitig systems studies. tid oJlicr jotint 
research ventures -- all of which were developed 
through the collaborative efforts of iiiternttional 
progr-nis and nationtal research centers -- are 
now widely used in the developitig countries. 

The foregoing prstics that rise of tiew\, & I) 
technologies will, in turn, generate improved 

productioni technologies. Many institution-
building efforts have failed to prOdUCC either 
better instititional pcrfortancces or inmproved 
technology. This highlights the need to eXalniil]C 
,he strategies aiid outputs of international pro-
grams ati to carefilly assess their imnpacts oil 
institutional tIcplhirntanc as well as production. 

3. ASSESSING PRO)DUCTl'ION INMPACUS 

Estimates of the iipact Ofnew technlies on 
productiot arc sefil in a d oftheiiselvs atd
also because they arc the starting point for 

assessnments of other ecorionlic anld social henl lfis iiets of olermii and soiegae lbevie-
fits at both the farm atid aggregate levels 

Imrdaker st s t.I e he e 

ote of hee should be a new "new" lechnology 

tile product of agricultural R & 1). An estimate of 
tie relationship bewecn the inputs and OUtpluts 
(i.e., a production function) is cstim;tcd for each 
tcchnolgy. The proporion of toiat Output pro
duced using each technology is estinlatcd; this andie volume of total o~utpulimply itcorrsp~onding 

quanility of inputs used with catch production 
technology. Accounting for i0tWdifferences in out
puts :1nd inputs, tile net economic 11,I social 
benefits of the techologies can lie esitiiacd. The 
contribution of recsarch is tile differcncc between 
whi t tile ,*t Valluc ofoutplut would have been i tile 
absence of new technohigies and whlat it actually 
was. This rvvides the basis for imiputing tilecontribt. .t of research to lie tihse ied clia ige inl
otul 

Data retluired for the aialysis include: 'a) 
estimates of changes in p rodluction in regions or 
countrics over litlC: (b) kit\ow\lcdge Of major 
production systenlS, inilluldinlg "(Old" and "'new" 
techntologies, atid the proportion of total output 
ie'nierated by each; atildt (c) knowledge of produc
lion functions for each system. If listributional 
cffccls of techntological chlige are to be ana
'vzed estittes oftsupply atd lellintd ela .tieities 

arc also reqlired. 
I low adeqttate is this fraitewik fot assessing 

the produtction impact of tiew techtology in 
developing countries? Let ts look first at the data 
avatilable. 

(b) Time''ries data 

Each year, national estimates (if production, 

area, ailld yield if most agricultural commodities 
appear in national statistical publications and in 
the FA) Pr,,dtwtwon Yearbook. The quality ofthese estimates varies widely among commod
ities, countries, antid variables. Estimates for 
developed cottries, whre sophisticated statist
ical agencics have operated for vears, are gener
ally fa r superior to tlliSc for iost developing 

lyfrsproC-toe ~ 10Idvlpn
countries. The national statistical offices which 
provide figures to the lAO g 'ncrally estimate 
the harvested area and prodlctioni of each crop, 

Iipact studies to date have getierally Mi- nd calculate vields based oi these two variables. 
plyed a produictioti eiiiiis fraiiiework to ou(' esqLently,errors in estimating area and 
assess the contributtions of research to clhaiges in production are coiimpondeld in tie ptblished 
agricultural output. The general arguminlt, as yield figures. 
stated ii arpOl for tale (IAR ifopt study It is costly to cominpile itlid sislure the accuracy 
(C IA R, 1954), ruiis as follows: Of data oil crop production, harvested area, and 

'[he chianige in productioO it pariciiir coiiodity yield. lence, statistical agencies tend to 
Thi iop a pei fi cuhiit r nmd concentrate their effort oi those coinmodities foror farming system in a specified country ter fo 

defined period o1 titte is ieasurted; this chage in which the information has most value for public 

production is to be explaincd iii terins of tie and private sector decision-iiakers. These are 
contributions of research and other influences. hie generally considered to bc the "big dollar" crops 
major, distinct production systetis, or production and livestock products which are traded on 
technologies, used by farmers ar. defined; alt least international ailarkets. 
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Production and yield estimates for roots and 
tubers, vegetables, and other crops which are 
grown in remote areas and consumed on the farm 
or traded locally tend to be poorer than estimates 
for cereals, oilseeds, sugar, and other crops
which are traded on internationa! markets. The 
FAO has published manuals with crop-cutting 
techniques for estimating yields of tile major 
cereals, but no "crop digging" methods have 
been published for root crops, such as potatoes. 
In some cases, errors and revisions of tile 
statistical series are staggering. FAd estimates of 
China's potato production were for example, 
revised downward by 70% in 1)78 and then 
revised upward again 230% in 1983. These 
ievisions had a substantial impact oii estinmates of 
total potato production in the developing cotn-
tries. Tile 1983 revisicn aniounted to an increase 
of 35 million tons of potatoes - more than the 
total estimated potato production ill the other 91 
developing countries comnbinCd! China is no! the 
only country with controversial statistics. Simi-
larly differing estimates have been reported for 
potato production in Zaire aid tile PhilippitIes' 
(Horton et al., 1984). 

Careful analyses of time series estimates for 
other crops anrd livestock- are not available, but 
it is likely that catreful scrutiny would uncover 
similar errors and biase, particularly for non-
traded, "minor" crops (e.g., root crops, veg-
etables. pulses) and livestock produc,. 

Aside from tile bNsic issuie of accuracy, 
national-level estimates also mask imiportant 
variations within countries, between productioil 
zones and different types of producers. Since 
farmer adoption and the production response of 
new technologies are highly locatiot-specific." 
data whichi are disaggregatcd a1bng the lines of 
major production zones are necessary for 
meaningful assessment of impact but seldom 
available. 

It seems reasonable to conclude that while 
available time series may reflect the approximate 
magnitudes and basic trends in crop and livestock 
production, they are poor sotirces of data for 
impact assessment. 

(c) Production systens 

In recent years farming or cropping systems 
research has come to be seen by many as a tseful 
complement, or ill some cases an alternative, to 
research oi component technologies. The 
volume of publishing in this field has mush-
roomed (Casement, 1982). Unfortunately, how-
ever, surprisingly few studies actuahy describe 
and explain the logic of how farmers grow their 
crops and tend their livestock. General portraits 

of study areas, project activities, field methods, 
preliminary results, and recommendations are 
the rules; description and analysis of technology
the exception. 7 

Detailed cropping systems reports are avail
able for rice production in some parts of Asia 
(IRRI, 1982), and a few studies are available for 
oCer crops, particul:arly those grown over large 
areas as so!e crops. But little has been published 
on the technology used for most crops and 
livestock grown on small farms, particularly in 
marginal, semi-commercial areas. Rarest of all 
are analyses of how production systems have 
changed over time in response to tile introduc
tion of new technologies. Even in the cases of 
rice and whiat production in Asia, detailed 
descriptions of farmer's practices before and 
after introduction of high-vielding varieties are 

srare. I Icnce. many assessments of the impact of 
new varieties rely more heavily on experinental 
results and economic models than oil empirical 
studies of changes in farmers' production sys
tems. 

In the specific case of root crops, there are still 
no reasoniably accurate maps intdicating where 
these crops are grown in the tropics, much less 
descriptions of' how. Analysis (f roont crop 
production systeis is hanpered by the fact that 
these crops ar, grown Under i extremely wide 
range of ecological conditions, and they are often 
produced aid cVIisutniucd by minor ethnic groups 
in retnite areas which are not well integrated into 
tie miarket economy (lI Orton ct a. ., 1984). 

National or regional surveys occasionally 
provilde data which can be used to estimate the 
spread and production impact of new technolo
gies or prodtluction systems. A few Asian coun
tries' statistical agencies report use of "modern" 
or "'high-viclding" cereal varieties aid the result
ing prod(uction. For other areas, crops, and 
technologies, however, few "lhard" data are 
available oti which to base aggregate estimates of 
tile diffusion of new technologies and the share of 
total production contributed by old and new 
production systems. 

Even iii the case of cereal varieties, many 
estimates of returns to agricultural research are 
handicapped by tile difficulty of identifying
"new" and "old" v'aietics. Tertis like "IiRRI 
varieties," "high-yielding varieties (IIYV)," and 
"mliodern varieties' altliotigh ofteti used are 
seldom clearly dcfinld. The principal source of 
data on the spread of IIYV of rice and wheat is a 
series of reports authored by Dana Dalrymple 
issued by the United States Department of 
Agriculture in cooperation with the Agency for 
International Development (sixth edition, 1978). 
Dalrymple's estimates are based primarily on 
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data provided by AID country missions and 
USDA agricultural attach6s. These data, in turn, 
were usually obtained from official reports or 
estimates by the countries themselves. As the 
author notes, "While the data have been checked 
as far as possible, there is really no good way of 
knowing how accurate they are" (Dalrymple, 
1978, p. 5). 

For other crops, tie problems of estimating 
use of new varieties are greater. Bangladesh. for 
example, has recently published official statistics 
of farmer use and yields of FIIYV of potatoes." It 
is generally assumed that I IYV of wheat and rice 
are in some sense a product of the breeding 
programs of CIMMYT and IRRI, and by the 
same logic one might assune that the I IYV of 
potatoes are a product ot the breeding program 
of the International Potato Center (('IP). flow-
ever, this is not the case. What BFngladesir's 
statistical reports consider I IYV of potatoes 
apparently include all varieties recently intro-
duced from abroad, mostly from Europe. Ilow 
recently they have becn introduced, and the 
specific criteriai used to distinguish them from 
non-IIYV are not lcar. IFence, tile proportion 
of potato output generated by I IYV's would 
clearIy overstate the contribution of _'CIP's breed-
ing program to Bangladesh's potato production. 
To the extent that this type of definitional 
problem occurs with wheat and rice, previous 
inpact assessments baised on official statistics 
might have exaggerated tile use and production 
impact of varieties a',,,iated with IRRI's and 
CFIMMYT's breedin,, programs. 

(d) Prodwtiunitctiofls 

Production function ailaysis, now considered 
"old ha:t" by agricultural economists in the 
developed countries, has never been widely 
applied in most developing countries. Again, 
irrigated rice in Asia presents an exception to the 
norm. For most other crops aind regions little 
production function anlysis has been done. This 
is partly due to the complexity of modeling 
farming systems in developing countries and the 
lack of necessary data (Anderson and Flardaker, 
1979). It is also due to limitations of computer 
hardware ind software and to the low priority 
assigned to farm nanagenent-type research. In 
Latin America, for example, where the social 
sciences, including economics, are macro-
oriented and highly politicized, farm manage-
ment courses are seldom taught. Moreover, there 
is little incentive for students or professional 
economists to do the fieldwork necessary for 
meaningful production function analysis. 

Impact assessors may wish to do their own 

production function analysis, based on results of 
farm surveys or experments. Ilow adequate are 
these sources? 

(i) Survey data 
Rather than estimates of response surfaces, the 

best that can be obtained for most crops and 
areas are single-point cost-of-production esti
mates which may be gleaned from documents of 
ministrie, or agricultural banks. 

Unfortunately these often reflect recom
mended, rather than actual, farming practices. 
They may be "guestimates" based on no field
work whatever. Where they draw on farm 
surveys coc'it~icted by government employees 
usually extenion agents - they may be mislead
ing because exetension workers generally inter
view their clients: larger-than-average farmers in 
accessible. cmmmercial areas (lorton, 1984; 
Rhoades, 1982a, b). These farmers usually con
stitute a small minority of the rural population, 
whose production practices often differ sharply 
from those of most pioducers. A 1974 survey 
conducted by extension agents in highland 
Ecuador illustrates this point. Survey results 
indicated that over 50% of all potato producers 
used credit from the government's agricultural 
bank. From the bhnk's own records and census 
reports, howe\er, it was clear that no more than 
5% of the arca's potato farmers used bank credit. 
The reason for this discrepancy was that the 
extension workers who conducted the survey had 
interviewed only their "'contact farmers" (Val
dcrama and Luzuriaga, 198)). Another problem 
of official estimates is that they generally include 
fictitious costs for such items as minimum wages 
and social security payments, which are not, in 
fact, paid by fari le rs. 

Survey results from the Mantaro Valley of 
Peru's Central Ilighlands show how markedly 
technological coefficients can vary between three 
groups of farmers in a single agro-ecological zone 
(Table 1). Production cost estimates available 
from Peru's Agrarian Bank and Ministry of 
Agriculture approximate the survey estimate for 
large farmers who constitute a small minority of 
potato growers in the area. 

(ii) E.perimuental data 
As an alternative to time series and survey 

data, experimental results are sometimes recom
mended as a basis for estimating the impact of 
technological change on crop yields. In practice, 
available experimental data seldom reflect the 
performance of alternative technologies under 
actual farming conditions. And for obvious 
reasons impact analysts seldom have the luxury 
of being able to design the needed experiments 
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Table I. Input use, yields, and use of output for three size groups of potato 
producrs in the Mantaro Valle), Peru 

Input 
Labor 
Oxen 
Tractor 

Seed 
Fertilizers 

Manure 
Nitrogen 
Phosphate 
Potash 

Insecticides 
Soil 
Foliar 

Fungicides 
Yield 
Percent of' 
output sold 

I-arm size 

Unto Large Medium Small 

day/ha 175 124 136 
day/ha 4.4 9.4 13.6 
day/ha 5.6 2.6 1.5 
ton/ha 1.8 1.2 .)1 

ton/ha 7.1 5.4 11.0 
kg/ha 331 184 92 
kg/ha 141 122 5 
kg/ha 128 84 30 

kg/hl 36 22 74 
liter/ha 4.9 3.0 (1.4 
kg/ha 4.5 16.5 0.8 
ton/ha '1. 9.4 3.3 

% "ij 41 0 

Source: Horton et al. (1980).
 
Note: All farms are in the "'LowZone," riverine plain along the Mantaro
 
River. In the production season undt r slutdy 1977/78) "large flarms'"
 
harvested an average of 4.3 ha of potatr,.es, 'medium farms" 1. 1 ha, and
 
''slall farms" 1.3 lia. 

and wait several nonths or years until results 
become available. Little can he expected from 
the first cycle of experitent:, aside from useful 
training for those who are experimenting (I or-
ton, 1984). A number of years of intet dsciplinary 
research, including farm-level trials, farm sur-
veys, and direct observation, are generally 
needed to obtain accurate information otl 
technological change and its true impact on 
yields, costs, and returns. The limitations of 
available experimenttal results are illustrated in 
the following example, drawn front Faiiio ( 1983): 

y devetopi ng-counit ry st anida rds Pc ru has a long 
history of potato research. dating froin the 1940s. 
Several thousand potato experiments have been 
conducted both oin the coast and in the highlands. 
Most of these have itcluded new varieties aid most 
have bcen on farms, rather than oin experiment 
stations. Based on these facts, it was assumed that 
experimental data could readily lie located to 
docunent the effec;on yield of changing from an 
old to a new variety if potatoes. (The hypothesis 
was that the resultant increase it yields would he 
greater on the coast, where growing conditions, 
particularly irrigation, were more favorable than i 
the highlands.) ;n an exhaustive review of literature 
in Peru's Agrarian University and the country's 

leading experiment station, a large number of 
publications were found which reported the ex
perimental yields of new potato varieties, but only 
four reports were found which compared ex-
Periniental yields of both old and new varieties, and 
none of these provided an indication of the levels oftion-experimental viariables. such as fertilization, 
pest control, and .eed quality. 

Many institutions have recently begun to 
ctnduct specialized experiments on fatrmers' 
fit!lds to quantify the yield differentials associated 
with alternative technologies. The International 
A cuitural Research Centers have played an 
at tiye role in stimulating this work and develop
ing methodologies for it." Results of on-farm 
e',periments are useful for many purposes, but 
they are often misleading for impact assessment, 
b.'cause they exaggerate the yield increases 
,0hich farmers would actu:ly attain if they 
switched front their present technology to a new 
O~lC (1lortot, 1984; 1RRI, 1977). 

The areoour souce of19e71. 

bias in favor of new technology. One is that 
ott-farit experimenters often attempt to prove 
tey can do better than the farmer. This is 
ihiustrated by a personal observation in the 

http:potatr,.es
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Mantaro Valley, Peru. An on-farm experiment 
was designed to measure the yields, costs, and 
returns associated with two sizes of potato seed 
tubers: the recommended size and the farnier's 
present size (presumably smaller). In a yield 
visit, I observed the researcher sorting a farmer's 
seed into two size groups: large and small. Ii 
planned to use tile larger seed tubers as the 
"reconimeIIded technology," in the experimnt 
and the small seed tubers as the "'farmer's 
technology.'" Since the farmer woull have 
planted the entire sccd lot, with both lagc and 
small tubers, what the researcher was definingitas 
the farmer's technology in the experiment was 
inferior to the farmer's r',a technology. In e:ffect. 
the researcher was stacking the caLds agleai:St tire 
farmer. Based oil nurnerous similar observations, 
I believe this is quite coririon in orl-fairl 
experimentation. 

A second, less obvious but nontlicless inipor-
tant, source of bias stems from the fact that yields 
measured oil srial experimantal plots generally 
excCed those on large fields, everi wlihen tile ,arue 
technology is StltposCdlM used. Ini fiat, the 
technology applied to experimental plots aid 
farmers' fields is seldom really the sanme: more 
care is taken arrd more labor and capital aire 
generally applied onismall experimental plots, 
aid tileharvest tends to he more thorough tham it 
is on farrmers' fields. i l"Experiricliters also tend to 
locate expeririental plots onlbettcr-than-average 
hind - the best parts of tile field. If yields ol 
experimental plots that are designed to sirnulate 
the farnier's arid a new technology are both the 
samrne proportion over what they would be oi 
farmer's fields, the absolute yield gap bt\vcen 
tiletwo technologies is larger on small cx-
perie ntal plots than on farmers' fields. More-
over, bcaIse niost expcrimcnts are coriducted 
on better-than-average land, where new iceli-
nologies like high-yielding varieties can best 
express their production potential, the yield gap 
between o( anid ncw technologies is likely to be 
greater in both absolute Mid iproportioral terms. 

A third source of bias comes fromI the methods 
used by researchers to reduce sources of vari-
ation aiong experimental sites by .tAMtilrdi.irg 
the levels of' tic-experinrientail irnputs at ilSsuted 
".norial," "rcprcsentative," or "average" levels. 
More oft-en than not, these standardized levels 
ire above-average. I hence, all the treatments in 
the experiment, including the "farrier control" 
treatment, yield far more than they would have if 
non-experiienial il)putS had been left :t tlie 
farnier's level. For reasons Mtieltioned above, 
elevating the level of non-experiientil inputs 
generally has the effect of increasing the 
measured yield gap between what are considered 

to be (but are not, in fact) the farmer's own 
technology and the new technology. 

A fourth source of bias oLcurs when re
searchers do not include a fairmer control trcat
ment in their on-fari experiments, but simply 
compare the experimental yield of tle new 
technology against the yield of a "'representative" 
larmer's crop or the average yield for tilearea. 
Results of this tvpe of CO ilipariS inIenerally show 
a drarmiatic, but highly exaggerated. yield advan
tage in favor of the new technology. 
Thele biases help 2xplain why far liters often do 

riot adopt teclologies that are reconiniilded Ol 
the basis of experimental results. They also imply 
that impact assessments based on experinental 
results may overestimate tire benefits of new 
technologies. Il this respect, Scobie's (1979) 
cstimate that adoption of IIYV rice and wheat 
led to aveia e yield increases of 50 and 100%, 
respectively, is based oil vield comparisons from 
both experilient stations and on-farm trials, 
which the author gleaned from over l)0 second
ary sources. fItview of' tilesubstartial "'yield 
gaps" il between experiment stations, on-farm 
trials and fariers' fields, it seems reasonable to 
conclude that the ,experiment station results used 
by Scobie almost certainly overstate the yield 
increases actually obtained by f,rrirs. Thie 
results of oii-farri trials prolbably did s-)as well. 

Less frelUenty, an econormic aralysis based on 
experimental results undereslimates the profit
ability and lroductiotr iripact of a new tech
nology. An example is provided by a seed potato 
storage project iii tire Philippines. Experiiients 
arid ecoi(rnoic atnalvsis indicated that tile nrev 
sttrage technology was not likely to be adopted 
because it increased yields on ly by at small 
margin. Farrmers adopted the tccliology, how
ever, because it extended the period over which 
they could store their seed aid hastened ernerg
ence of the subsequent crop. I lence, because 
they did not understand the farmers' motives for 
using a new technique, evaluators had tunder
rated its potential benefits. 
The change in yields resulting front adoption of 

IIYV has been the central variable in most 
irmpact assCssrtertts. MaNry new technologies, 
houwever, are adptped by ftriers iot because 
they increase yields, but because they reduce 
costs, incrcasc quiality, or allow crops to be 
planted in leW areas or at different times of' the 
year. Such technological improvements may 
generate substantial benefits for producers or 
consurncrs even if they arc lower yielding. '

The conclusion here is iot that costs and 
benefits associated with technological change 
cannot be captured iil economic analyses of 
experinienal results, but that inmany cases they 

2 
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have not been captured adequately. For impact 
assessment - expost and, particularly, ex ante-
more detailed knowledge of farmers' physical 
and socioeconomic environments, decision-
making proces-,es, and technologies is needed 
than has generally been recognized. 

(e) Detnand elasticities 

Estimates of supply and denand elasticities are 
necessary for partitioning, quantitatively, the 
benefits of technological change among pro-
ducers and consumers. I lowever, these clastici-
ties have not been estimated in most 0.,vcloping 
areas for most foods. Due to tilelack of time 
series of food prices and consumption and the 
sheer complexity of incorporating price variables 
into econiometric estimations, most demand pro-
jections for agricultural coniodities ignore price 
effects.13 In the absence of elasticity estimates for 
practically all tood crops but wheat and rice iii 
developing countries. there has been a tendency 
to assutic that the relatively lo elasticities 
observed iii Western Europe arid North America 
apply in developing cotuntriesias well. Since 
incomes are lower iii developing countries arid 
food constitutes a much higher share of house-
hold expenditures, this is unlikely. The few 
empirical studies which have been done indicate 
that price elasticities of denriand tend to be 
substantially higher illdeveloping countries than 
in Western lurope and North America (Tinirner 
et al., 1983). 

Another problem with available elasticity esti-
mates is thit in the case of "nliscellaicous,
.starchy." or "minor foods,- publications gerter-
ally present average estimates tfor several coin-
modities. kLrni pin g sUcI diverse crops as pt ta-
toes. cassava, yarns, sweet potatOCes rid batlaias 
together under the single heading, "starichy 
foods," has certain advantages illreducing the 
size Of tables, and the costs Of editing. printing, 
and distributing publications, but there is rio 
economic basis for it. These foods often play 

impacts of technological change is most straight
forward where: (a) the physical environment 
(e.g., relief, soils, and weather) is uniform across 
all observation points; (b) the production process 
generates a single output and employs few 
variable inputs; (c)inputs and the output are 
easily quantifiable and uniform in quality; and 
(d) all inputs are purchased and the output is 
sold. If the number of variable inputs andi outputs 
is large, their qtualy is variable, and production 
is partially or wholly subsistence-oriented, im
piact assessment using a prodiction economics 
framework becomes complex and its results are 
influenced by a large number of simplifying 
assulptions of dubious validity. Illsome cases 
like the use of experiment stition yields as a 
p xy for farml-level results - simplifying 
lssullm !ions lead to overestimation of production 
impact. In other cases, such conservative 
assuimrptioris may be niade, to compensate for 
questii ablc data that studies underestimate 
rates of return. 

(at) Vari'ti's vs other t'chnologies 

Such variables as yield (its the dependent 
variable) and fertilizer level ;and variety (as 
irrdependent variables) fit the data requirelents 
of production frrnCtirn analysis quite well, par
ticularly irr highly comnercialized, irrigated 
areas. Yields and fertilizer levels enter the 
prdttlction functioll as quantitative variables, 
arid varietv ats atduhmlmy variable. Data on use of 
new and old cereal varieties, fertilizer levels, and 
yields are most rvadily available in Asia. This is 
also the region where university training in 
proeduction econroioiCs is most andva nced. Ience, 
it is not surprising that production function 
ainialysis has been used most widely for assessing 
the iripact of new cereal varieties iii Asia. After 
variety, fertilizer level and irrigalion have re
ceived most attentiori in adoption and impact 
studies. This is appropriate, since tilenew, 
seni-dwarf varietics are nitrch more responsive 

quite different roles in the diet. For example. ill to increased fertilization under irrigation than is 
many areas \where cassava is a.low-cost staple 
food with inelastic derin ird, pltt es arcl a 
high-cost vegetable with highly elastic deriarlid 
(lorton et al.,1984). Consequrerit ly.rio single 
elasticity call reflect the true associatiorn between 
price changes and the level of' constimption of 
any one of the foods illthis miscellaneous 
category. 

4. WI IICI II MPACTS TO ASSESS 

Use of production ecconomics to quantify tie 

tilecase of older varieties. 
But what of improements iii other tech

iologies, other crops, arid other areas? Haiive 
they not occurred, or have they been Lver
looked? Field observations and available statis
tics indicate that increases in productio and 
yields of some other crops, such as potatoes, 
have been on par with, or not far behind, the 
increases for wheat and rice (Table 2). Ilitilecase 
otf the crop I know lest, technologicalpotatoes, 
improvement has been rapid not only in the use 
of new varieties but also inpest control, seed 
systems anrd post-hark'est techirilogy.14 These 

http:techirilogy.14
http:effects.13
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Table 2. Value of production of 10 principal food crops in developing co ntries and average attnual 
change inyield from 1961/65 to 1981/83 

Average 
annual

Nunbey of Farm-gate change
producing Production price Va ue in yield
countries (t)6t) ($/t) (10' IS $) (%) 

Rice 93 404.0 170 68,680 2.1
Wheat 06 179.5 148 26,566 3.4
 
Maize 115 155.0 
 119 18,516 1.6
Potatoes 91 82.3 142 11,687 1.8 
Cassava 92 127.4 70 8,918 0.5
Sorgh m 66 47.3 123 5,818 3.1 
Tomatoes 97 21.5 195 4,193 2.0 
Millet 51 27.2 144 3,917 1.1
Yams 41 24.0 163 3,912 1.2 
Plantains 42 20.0 114 2,281 n.a. 

Sources: Number of producing countries: corresponds to 1980, derived from FAO (1981).
Production: average for 1981/83. derived from FA() (1984). Farm-gate price: weighted average for
all developing market econornies, provided by FAt) Basic Dataa Unit (unpublished). Value:
production multiplied by farm -gate price. Average ainual percent change in yield: corresponds with 
1961/65 to 1981/83, dcrived from FAt) (1984 and 1977). 

changes have not been assessed for two reasons, 
it seems: First, analysts have focused on trade-
able commodities, like wheat ;and rice, and 
assumed that pot atoC:S ae Unimportant in 
developing countries. I lowever, as shown in 
Table 2, potatoes are anmong the nmost important 
crops grown in developing areas in terms of the 
number of producing countries and the monetary 
value of production. A second reason, elabo-
rated below, is that the impact of changes inpe-;t 
management, seed systems, aid potato storage 
are less well understood and more difficult to 
assess than is the impact of a new variety, 

(i) 	 Pest managentent 
Pest management practices are changing 

rapidly inmany farming environments, but data 
on changes and their socioeconomic impacts are 
difficult to obtain. Farmers' pest management 
strategies are extremely complex, and involve 
important qualitative variations in both inputs
and outputs. Moreover, detailed understanding 
of tbe biology of pests as well as farmers' control 
measures is required for impact assessment, 

Before the economic impact of changes in pest 
management can be measured, an understanding 
of farmers' pest problems, management 
strategies, and of whether the influence to 
change comes from public or private agencies, or 

(ii) .;''cd.ysrems 
Potatoes can be multiplied sexually through 

use of true potato seed, but with few exceptions, 
farmers the world over plant tubers - generally 
1-2.5 tons per hectare. In most developing areas, 
these "seed tubers" are the single most costly 
input in potato production, and poor seed quality 
-- referring to a constellation of factors, includ
ing disease level, physiological condition, and 
size of tubers - is one of the potato crop's most 
important yield constraints. Variations ih seed 
source often confound results of variety trials and 
other experiments, since the impact of seed 
quality on yield can be greater than the impact of
variety. As illustrated in the following example 
from Monares (1984), assessing the impact of 
improved seed systems, which embody both 
technical and institutional innovations, calls for a 
rare combination of biological, economic, and 
institutional knowledge and analytical skill. 

R.vanda's National Potato Improvement Pro
gram (PNAP) established in 1979 uses simple 
techniques to supply farmers with improved quality 
seed. Without postharvest virus testing facilities. 
Rwanda's seed production system depends primari
ly on field observation of plant vigor and the 
proportions of healthy and diseased plants. The
seed program now produces about 250 tons of seedper year (If which alaut 50% is of new Rwandan 

from neighbors, is needed. This would require varieties. 
in-depth, multi-disciplinary farm-level research 

5	 
The result is an increasing number of Rwandan 

which has not been done. farmers with access to improved seed which gradu
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ally replaces old, degenerated varieties. Production 
of improved seed is still significantly lower than 
current farmer demand for seed. Yet, reports from 
seed projects and preliminary surveys indicate that 
about 7,(XX) hectares, representing nearly )0",, of 
tile total potato area, are now planted with seed 
originating from thle national seed program. 

PNAP conducts on-farn re!;carch trials to gaugte 
the performance of its improved seed. The average 
yield increase on farms due it)iuse of inproved seed 
is estimated to he about 3 tons per li.care - a 40'%, 
increase over traditional seed. Newly selected 
varieties often yield twice as nulch ais ciO[nmil 
farmer sced in on-farm trials. 

The program iseApectcd to continue opeating at 
the samne scale, and its costs will renain ilt about the 
same level while benclits increase significantly a 
cultivation of new varieties spreads. (iven tie slow 
virus degeneration rate, th1 mutiltiplier clfetCi Of a 
small stock of clean seed is great 

An economic assessment of Rwancla's eeld 
program vould require quantitative estimates of: 
(a) the performance of iitproved secd under 
existing farming conditions anid (h) the seed 
degeneration rate (yield recluction over lime 
froin ,, :us infection). An understanding of tile 
institution illolvecd in seed pritduCtioi and 
di.,tribntiot would also be nee,.d to estitlate 
preseiit and future streainis of costs atid benefits. 
Separate assessnents of the ttpacts of new 
varieties and imiproved seed - tWi il ite distinCt 
innovations - would rcqtire itinlch nlore cIe-
tailed infortuationiand a tuorc conplex alitlylical 
framework. 

(iii) Storage 
Problems of storing table potaltocs have pre-

occupied devekl(ping country policy makers ati 
scientists for decades, but seed storage has 
received little attentlion. Therlie reasons whv 
table potlto storage has received so nitch aftei-
tion. First, violent fluctuations in potato prices 
and wide price spreads between fa rti-gate and t 
retail prices have been interpreted as evidence of 
niarket imperfections and the need Io regulate 
the distribution of potatoes via market intervetn-

tions and storage. Second, since f.riers an 
processors in developed countries gencritly stor' 
table potatoes, it hIas heen asstlitncd that their 
developing-counltry counterparts cotutl also 
benefit front doing so. Third, it has been iassnie 
that developed-country storage techntology could 
readily be transferreci'" to d's'elotping countries. 

fact, tiere is little cco nnic basis fir storinigconsutner pttoes it tcontin devl ipitg areas. 
Thisisec Iitatest it revIinru g ite 
This is becaluse harvests occur throughout the 
year and there is no assuralnce that price will rise 
after any given harvest. Potato storage in the 
tropics is also much nore costly and risky than iti 

temperate zones. As a consequence, most potato 
storage schemes in developing countries have 
failed. 

In contrast to the situation with table potatoes, 
and despite the general lack of political and 

scientific interest in tile topic, storage of seed 
potatoes is a major concern of potato growers in 
most developing areas. This reflects farmers' 
desire to avoid purchasing seed tubers, which are 
costlv and often poor in quality. Purchased seed 
often carries seed- and soil-borne diesease, some 
of which (e.g., bacterial wilt, Pse'udononaas 
solattace'arum) call have :, devastating effect on 
yields and remain in soil for years. Additionally, 
seed tul 
s rs il a~propriate physiological ondi
tion for planting -- with their "eyes open" 

inay not be available oil local markets when 
farmers wotld like to plant. The following Sri 
Lankan example, derived from Rhoades (1985) 
illustrates the types of diverse impacts which can 
result from iniirovetnents in seed potato storage. 

'otatoes ie grown in Sri lanka during different 
itnths itt distinct agro-ecological zones of three 
main districis: .laffna, Battulla, and Ntwara Eliya. 
The last twil Of these, which lcCOUtint for about 80% 

of the growing irea and I), of natiiinal procttil, have two hi1til idttuctiii scisots: yala,
refe ring to the soutiwest il0slsOil which lasts from 
mid-May to mid-Selteniber, and in this paper is 
tertted "early." and maha, referring to the north
east niiisoolti which lasis from ()ctolcr to mid-
Janutlitv. designated here is "late." 

nttil 19)79, the governntcit allowed ilportation 
of foreign secd for both carly anod late seasons. Due 
to difliculties in otitaining seed, and government 
targets of reducing imports, a decision was reached 
iii1979 to stop iipoirtatit from Australia for the 
early season. The only importation allowed now is 
[u ropean sceel tot the late season. thereby creating 
a serios shortagc of sect for ite early season. 

The diffused light sorage (I)I.S) technique is 
basedlil using natural indirect light instead of low 
Ictierat ures to iprohlng seed storage and control 
excessive sprout growth and storage losses. A Sri 
l.itkan scientist and an extensionist were trained in 
LS technoligy ii courscs it the Philippines. Upon 

their return to Sri Ltanka, they set lpexperiments 
Intl farmer lemnlstrations in tBadulla and Nuwara 
Elisi. 

lFritn 1979 tl 1983 Sri I aika ifarlers bild more 
than 5)0 diffusecd light stIres. ati another csti-
Matedctthlttd farniers Modified their existing 
storage system. Farmers seldtlom copied denionstra
liti otdel Is, but modified theit to meet their own 
ineeds a, d hudgets. Maty fharmers integrated dif

fLtsecl light storage priticiples into existing sheds, 
garages, andtoins attached to their houses. 

In i 1984 survey, adopting farmers noted tile
following benefits of the DLS system: (a) sprouting 
is reduced and seed cali lie stored longer; (b) 
storage losses are reduce(]; (c) pest control is easier; 

i 
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(d) field emergence of seed stored indiffused light is 
earlier, and tile growing season isshorter; (c) yields 
are higher; and (f) seed isnow available for October 
planting. In addition, farmers pointed out that seed 
tubers stored in light sell for a higher price than 
tubers stored in darkness. 

As this example illustrates, an econmiic 
assessnment of what ight appear to he simplestoutbreak 
improvements in ';eed storage may ilorporate t 
large number of qualitative changes in both 
inputs and Outputs. The methodlogical prob-
lens a re b,1no me anus insurinounitable,but they 
do require more detailed analysis than is needed 
for economic assessmetit of the itnpact (if I nev,,, 
variety. 

Clearlv is onte moves away from assessing 
impact of te w ccrca Iva rieties, tlie IrodOctior 

economnics fratnework serves less well, atnd more 
information is needed on farmers' practices, he 
nature of changes (ill lualitiltive as well as 
quantitative teris), and the institutional 
mechanisnis responsibleIfor thliei. 

5. I IL A'I'R 113UTION OFINI P ,\c1l 

Attribution of the impacts of agricultural 
R & D to different institutions is one of the most 
sensitive issues of impact assessient. Evcn so 
(1977) Boyce arid Evetistn (I1975), Evenson andKisler (1975) ard others have e)tlasozd tre 

interaction effects of national and interu tional 
research. Yet, many developing-country scrie-
lists ;lid policy makers feel that impact studieshiave failed to reeogniize itpnrtait enttrihitiorts 
mnade to ir i ipor 

m bylieir istittins. 
Few, if anl), new teehnulogies are generated 

solely by international programs or reach farm ers 
without substantial contributions frutn national 
research aind extension pruigranls. IHence, it is 
inappropriate to attribute prodtUtiori increases 
anid associated benefits solely tt the work of 
bilateral or multilateral programs. This has 
generally been acknowledged in the introducttry 
sections of publications assessing tile i l acts of 
agricultural research (see, e.g., Dalrymple, 1978, 
pp. 3-5). Neverthele ;;s.tile coriclusiMris of these 
same studies have often been interpreted ts 
overemphasizing the role of' international pro-
granis vis-o-vis national programs. Perhaps more 
importantly, the popular press has dissetnittated 
the notion that production increases have been 
due solely to the good work of international 
agencies. This has tarnished the image of inter-
national programs in many developing countries. 

Great care is needed io ensure that impact 
studies give due credit to the various con-
tributors, which in addition to national programs 

S norrtrlhern Peru. lwo resistant varictics 

in developing countries often include bilateral 
agencies, foreign universities, and farmers them
selves. 'File following example, derived from 
Franco and Schmidt (1985) illustrates how con
plex the chain of causation call be: 

In tIhe early 19711s the Peruvian Ministry of Agricul
tlre requested that ('1l1 help combat a seriousof bactcrial wilt in potato crops in 
northern Peru. To this end, (IP obtai ned resistant 
breeding liiies from tile Uniye rsitV of Wisconsin. 
Thes_ lilies had been developed from potato sam
pies sent it) Wisconsin by (lie('olotmbia's National 
Agricultural Research Institute (Instittito Col
riniaiio Agrario: ICA). Researchers employed by 

('11 aind the Peruvian Minislry selected pi tenlial 
new varieties oiugovernment experiment stat ions in 

were reeleased by tlhe NIini,try of Agriculture in tlie mid
19/(ts. ()ne of' these, called "Molinera," is now 
atning tlre riost widely giownv potato varieties in 
northern Peru. From advanced variety trials, Peru
vian farmers also kept and uiultiplied at least two 
otrher clones which are now grown ii the area. One 
has gained such importance that it was recently 
ntinned and officially released as a Peruvian variety. 

Such multiple causation seems to he tie norm 

rather than the exception in agricutltural research 
and extension. I the examples cited earlier from 
I,?,vanda and Sri Lanka, and in most other 
duccited Cases I know of, similar processes of 
multiple causation were responsible for the final 
utinles. 

One could peirtaps arrive at valid procedures
for separating and quantifying tile impacts of 
different institutions. Bitt, aside from being 
difficult, it would seem more appropriate toshare the credit and c lphasize that successful 

urnitgranls arc ba;ed on collahboration, rather than 
tiilateral efforts. 

6. 	 ASSESSING INSTITUTIONAL IMPACTS 

International agricultural programs represent 
small bu: strategic conponents of tile global 
agricultural R & D system. As noted in Section 2 
of this paper, international programs are sup
pliers of R & D technology rather than produc
tion technology per se. They can have the 
following types of institutional impact: 

1. Strengthen agricultural R & D programs in 
developing countries, through training, 
supplying research information. 

2. 	Stimulate research institutions in devel
oped countries to address problems which 
are important in developing countries. 

3. 	Link national programs to the global R & 
D system, through improved comrnunica
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tions, collaborative research, conferences. 
4. 	 Contribute to establishment of priorities ini 

key research and policy areas, 
5. 	 Inform donors and stimnulate their con-

tinued support. 
The methodological problems of assessing these 
various influences and assigning monetary values 
to them seem insurmountable, partictnlarly in 
view of the resources and time frame of most 
impact studies. Before these impacts can be 
measured, it is necessarv to first understand the 
types of impacts being achieved and the institui-
tional strategies used to achieve them. Providing 
documentation in these areas is one of the most 
valuable potential contributior; of tile sCCOlld 
generation of impact studics. 

There is no analytical framework for assessing 
institutional impacts which is analogous to the 
production econonlics framework for assessing 
production impacts. 'Fhe inpts anilld OitPis of 
international IR & 1) prograis are too nimie rous 
;ild qualitatively variable to he analyzed within a 
single econometric niodel. Moreover, the policy 
environments in which these prgranls operate 
significantly affect their institutional perform-
ance 	 and impact. 

Needed are assessments of the strategics sMed 
by different centers and thIe results obtaiied ill 
different settings. Given the diversity of 
strategies and types of iipact arid the lack of 
information oir these topics, there is no practical 
alternative to a case studv approach. ('ase studies 
should doctiment impacts ill the four areas 
identified earlier in this section. 

7. ('1P INIPACT STUDY 

In a study recently condulcted by the Inter-
national Potato Center (CIP, 1984) ar atteript 
was made to avoid some of th'e conceptual andrI 
methodological problems of earlier iripact 
assessments. Rcsponsilhility for preparation of' 
the study was given to an interdisciplinary teaii 
of professionals, ratlier thna teaii of ecorro-
mists. Scientists ard policy makers froin develp-
ing countries were actively involved irI preparing 
tle study, which assessed both pirduction and 
institutional irripacts. Rather than focLIs Oi 
econonetric estimation of the proluction impact 
of new varieties, the CIP stLdy describes and 
illustrates a range of types of inipact as well its tire 
institutional strategies used to achieve them. 
Recognizing tile significance of collaboration and 
multiple causation, tile study niarle no attempt to 
attribute specific, farmi-level impacts to CIIP. 

The study's three major sections are: 
1. A description of the strategies employcd in 

program planning and review, inter
disciplinary team research, institutional 
linkages, and training. 

2. A review of the Center's research program 
aid its results to date. 

3. Case studies which illustrate how problems 
of 	potato production and use have been 
:;olved and divcrse types of institutional and 
production impacts achievcd. 

The case illustrate various types of impact, 
ranging from training and institutin building, to 
yield increases, tw. tie dcvelolenicnt of a: effec
tive model for interdisciplinary probleni-solving. 

Preparation of tie CII study was coordinated 
by an econonist (this author), but involved 
taxonomists, hrecders, pathologists, ejitonolo
gists, nermatologists, pylistlogists, seed special
ists, research managers, policy makers, and 
coniunication experts, as well its economists. 
sociologists, and an tiropilogists. Major sections 
of tie fillal report were drafted by biologicalI 
scientists Thrc of the scvcn illustrative cases 
were prepared by biologists, two of whom were 
national program scientists. Two other cases 
were prepared by an alithlropologist, and two 
were writtell lv conomists. 

Involvelment of scientists and policy makers 
from developing countries helped focus tile study 
oi those problerms and accomplislhrmienrt: which 
('lP's clients considered to be the most irnpor
tirnt. Ildividuals from several parts of Africa, 
Asia, and Latin America, as well as Europe arrd 
North America providcd frank aid critical 
appraisals of tire ('enter's prograiis, accomplish
ienits, and shortcomings. A selection of their 

comeInets are presentel iii tile study report. 
Assessments of inst itutional impacts required 

information on ClP's interaction with national 
progranis and tire reslltini effect on Mtional 
R & 1) capacities. Three distinct approache . 
were useI to obtain aid synthesize tile needed 
inforrnation. Initially, country-level infornation 
was recorded by CIP's regional scientists oill i 
brief Lestionnaire requiring simple veslno 
answers." The iniformation obtained covered 
such topics as: frequency of CIP contacts 
(correspondence and visils) with each national 
program; participation iii various types of train
ing and seminars; distrihution of research re
ports; collabori.tive research projects aiin/or 
research contracts ill each country: use of CP
related technologies ill national R & 1) prograns 
and oni farrrs. 

This country-level information was con
plenlnteI with more precise, quantitative data 
gleaned from tile Center's files oni training and 
collaborative research efforts, and their impacts 
oil production and institutional capacity. 
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The third approach involved preparation of 
seven case studies which illustrated both the 
strategies and impacts. The first case describes 
CIP's relations with its host country, Peru, 
emphasizing the relationship's reciprocal nature 
and tie resulting benefits. The second case 
documents how, through trial and error, a team 
of postharvest technologists and anthropologists 
developed ani interdisciplinary model, known as 
the "Farnier-Back-to-Farmer" nmlodel, which 
helps researchers identify and solve farmers' 
problems in tile shortest possible timeic (Rhoades 
and Booth, 1982). The third case, from Vietnam, 
illustrates how aii international agricultural re-
search center can learn from a developing coun-
try's innovations, indf incorporate this knowlcdge 
into its own research and Iraining programs, to 
tie benefits of other countries. The fourth case 
presents In ecoinoic assessment of a1 seed 
multiplication prograin in Tiunisia. The fifth case 
documents the rapid Cstablishment of a research 
aind extellsioll program in Rwanda, and presenits
ain 	 economnic assessminen t of tie itew pro)gramiii's 
impact. The sixth exanplc, from Sri Lanka, 
illustrates how innovations in one key element of 
the potato production systei --- seed storage 
can have far-reaching effects oil planting and 
harvesting dates, yields, the intensity of cropping 
systems, productiion costs, foreign exchange Lx-
penditures (for seed potatoes) and potato prices. 
The seventh case describes the operation ot a 
regional collabora tive research network in (en-
tral America and its impact oii the research 
priorities, st affinig and performance of tiie 
national potato prograllis and the linkages an]d 
flow of information between then. 

Those who are interested in the broad range of 
types of tcchnological and sociaccamoinic in-
pacts that international and national programs
cali achieve and the strategies used to achieve 
theii should find much of interest iii the (I1 
study. Those looking for cost-benefit aii yse s 
and rates of return to specific research activities 
may be disappointed, since these are presented in 
only two of the study's sever. cases. 

8. (( )N(LSIONS 

The impact of agricitiural researchi in develh-

ing countries has been assessed primarily in terms 

of the production impact: the economic vahue of 

output increases associated with new wheat and 

rice varieties in Asia. Tlhis was a logical cause-

quence of the great public and scientific interest 
in the "Green Revolution." It also reflects the 
relative abundance of information on rice and 
wheat production in Asia and the relative 

simplicity of assessing the economic impact of 
new varieties. It seems likely that research and 
extension programs have generated many other 
types of' impacts, but these Ilr've, by ind large, 
been overlooked. 

Most impact studies contribute to one or more 
of the following biases in tie economic literature 
on agricultural research: 

1. The magnitude of technological change it 
wheat and rice production in Asia is ex
aggCrated, relative to the changes which 
have taken olace wit Ither conmmodities 
in other regions. 

2. 	The significance of ie' v'arietiesis exagger
ated, relative to other types of technology. 

3. 	Tile iinprtance of viehl increases is cxag
gerated, relative to other attributes of new 
technology. 

4. 	 To ummch credit is gi'en expliitlv or 
implicitly%to inlt rnational programs, rela
tive to other sources of change, including 
the research anmd extenision programs of 
develhaping countries. 

The unique contribution of iiitermational pro
grams to agricultural deveLoploCit is to supply 
R & I) technology which improves institutional 
performance, rather than productioni techtology 
which raises productivity at the farm level. 
International progranis play a strategic role in 
disseminating research findings. mnethodologies, 
and institutional strategies that national pro
grams can use to generate finished technologies 
far farmLcrs. I fence, the impact of international 
pIt grills should be assessed primarily in instittu
tional terms, not iii terms of production increases 
at the farm level. 

Previous studies have seldom assessed institu
tional impacts, amd tile production economics 
framework has several limitations in this regard.
IICite, the current generation of impact studies 

ecds to be particularly innovative in its institu
tionl analysis. Methods suIch as key informant 
interviewing and case studies which are neleded 
for assessing changes in complex organizations, 
are outside the bounds of traditional economics. 
I lence, prtfessional cantributions are needed 
from other disciplines, like antropology, soci
ology, and mnagement. To ensure that impact 
assessments reflect the values aind perceptions of 
scientists a nd policy iiakLrs in developing court
tries, it is necessary that they be involved, not 
merely as sources of data, but as active partici
paits iii the studies' planning, implementation, 
and critical review. 
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NOTES 

I. The CGIAR is air informal association of govern-
ments, international and regional organizations, and 
private foundations dedicated to improving agriCullural 
technology, increasing food production, and raising the 
living standards of poor people in d. zcloping countries, 
Established in 1971, tnder the joint sponsorship of tIII, 
World Iank, Lie Uiitcd Nations Development Pro-
grain (U.NI)l) and tiht: UN's Food and Agrictalire 
Organizations (FAO ), life 'GIAR System has cx-
panded to include 13 nternational agricultural rectareh 
cclitcrs whi ;h employ over 500 scientists aridlt;c in 
annual budget of' approximately IS $1811roil'ion. 
Prograns if It cornmoditv-oriented ceitc t covet it 
,arge of crops, livesock and farming system tim 
provide roughly threc -foutths of the develhping world's 
total food supply. These centers are: CIAT (lilter-
natioial Center for Tropical Agriculture) it l'alnit :t 
Colonbia: ('IMINYT (Intcrntational (Cenitr for tlhe 
hrnprovci'ent of Maize arid Whe;1t in l Il;tit;It, 
"Cxico ('1I' (Inernatiar:ml Potato ('enter) in lhina, 
Peru; ICARI)A (Intenitional ('enter Im Agricultt'I d 
Research itt l)rv Are_-s) it I.c) nton tint Syria 
ICRISAT (International (Crops Research lStitutc or 
fie Seiii-Arid Tropics) iII Ilyleralid, Iriliti: \ 
(International Institute of Tropical Agriculture) inl 
Ihadan. Nigeria; II('A (ltnernatiotal isti ock ('nier 
for Africa) in Addis Ababa, Ethipia ; IRAI) (itLtr-
natit in)l ki.uoratorv for Rcscrlh otil Animai l)iseascs) 
in Nairtbi, l'Zena ; IRRI (lItnkrlrntiornll Rice Research 
hIslitutc) in Los Billos, Philippines; arid WARI)A 
(West Africtt Rice l)evcltioprcnt Assk,titlioll) ill 
Monrovia, Tliria reCtillitgirt ctinters ateThe three 
concerned with probletis ofllf I policy,. timntrl 
agrictltural rseaich syslnits., itt) colsirvtiot aid 
utilizatitio ol plant geetic rcsotirCLs. lT,,C celtcls 
are: IFPRI (lnternational oot)LI Policy Research Insti
tite) it Washington. I).(. SA.; ISNAR I lnel 
national Service for National Agricuitutltt IReselrch) if) 
The IHague. Nctihcrlmds; and IIIP(iR (Ilntirrnaioinl 
IBt:trd f0r Plant Geic Rcsoutrccs) in RlTIe. Illy. 
Success of the first two centers, (NI'yT ;Ilhd IRRI. 
p~recipitated w'haltis tlt t i te ri ed tint "'( rcen Rcvtlu-

tion" with wheat atnd rice. h-or further inlfirrration i 
tire ('(lIAR see Ruttiat (19)2). ((IAR (19(S1). 
Pinstrup-Andilset (1982). ;td Arnt t it!. (1977). 
CGIAR (19,5) presents a stitrttnairv )[thr ie pact stidt]' 
of intCrn;ItioraIl nricultitrd reseairch centers. 

i,2. The reader rcercrt) l Pinst rup-AntdcIsel 
1982), Riltiati (192)1, .rtll i (1977), Scibic 

(1971). Ridfite w\orks cited thCrein. 

po'ato yie'ds in the Baguio area were roughly three 
tCmcs the official estirnate. 

6. The IOeat in specifici ty of ttchnology adoption 
and response has bet-n well documented in the case of 
irrigated versus rainfed rice. A series of "adoption 
studies" sponsored by CIMMYT in tile 1970s also 
inticated tat1 adoption and use of ncw maize and 
wheat varieties was strongly influenced by agro
ecological COitditionS On this point see Barker (1971), 
Colineliarcs (1975), clemir (1970). ( htfsi (1970), 
c;erhitrt (1975), Vva., (1975), aid Winkleran (1976). 

7. RrItlettbCrg (11N8)) is i valrable exception. lIow
ever, tile author present,; very little informntiont from 
I-i till A incrica 

8. Tn,,' best materitl has been prepared in conlrle
tion witl IRRI'S project otil ctitSetllentcls of new rice 
technology. See. for ex;imple, IRRI (1978a, h). 

9. Soirre oftf lc Intre'lilliorAl ceIMS' cxperience! 
with atnd t(rods if on-frirn research itre disc',se;d III 
IRRI (1)77,,. b; 1)84); De l)atta et al. (1,)78) Bycrlce 
ci i. (1980); Perritn , a. ( 1976); lyerlce ,t a/. ( 1982); 
('11'( 1982): Rloatles ( 1982;t or b; 1084); Ilorton ( 1984; 
1982); /x rdsrr;t ci al. (19)81). Shimer et a/. (1982) 

1tutlilCS nit hotlS for ol-fhirnl rescach dliawn front a 
ttrbel of ,ounrces. 

I). Sotie of these sp,:cls ofl otn-fairin ex erimentation 
are discussed itt )avidson ci al. ( 19t7) ard in I lorto 
(Ilna 

II Sc. htl cxtmplc. IRRI (1977; i)ll Poltts (1983). 

12. Sorte Alusrative cases are inoted if. Section -1. 
111t. ttd if) (' 11)9S.)). 

13. The nio:,t substantial hody tOfwork oin dcmand 
prtjectiontts is that of the lAO's (iommodity l)ivision.
[le b asie nleC ltO e tlploi cd is detailed in FA Oi I 

(19711 aiL ite Working Papers cited therein. 

14. Availahlc statistics ott recent c,.hanges in area, 
proditctitii, Mit 'ielsi l piptatoes are prcsentel if] 
I lOrlon r1arid aitt (19,84). "lypes (,, teclilntrhgical 
change aild iithei ,igniliicrIc rc dliscIssed in I frlorn 
antd Sai\ci (198 5). V;i tier Zlung aid I htirtoi ( 1983). 
Nbnttc s, ho.Rttiades (19)S4). I htrlon 198)1), and 
(11' (I (-) 

3. There arc excepiilns. 01t ctuirsC, such ;IS tire I1.. :tio ic analysis otilfercl trtuctit colt15, 
recent article Ott ;I rice Sedct)rittiltipicalIoit pio(ecc in 
Sierra Iconc by Krcul ( 1t)8-4). 

-1. On lie subjcct tif iltirkiiig if) irirelliitnltl 
.rgricullural research scc Plucknt t andtStmitlh (19-1). 

5. Iased ott 4ig) faroi-level yield nieasuietctnts iii 
tie Philippines, Polts (19183)conetlieti that actuil 

stralirs, includting pests tnd tiseases, kvis Conducted at 
(IAT ii tie carlv' 1970s. Fotr i presentation tf restlts 
for henans in (Ctoluibia see I'insirinp-Antdersen (I1976). 
('I' iegill irt assssilten tif itajor ptato pests aind 
tisearses it 191. 

10i. The qUesliinnaire rod sumriary of results tmiy be 
obtained froni the urithor. 
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