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PREFACE
 

This paper was prepared as oneof.five background documents for
 

the'"AID Agriculture Development PolicyPaper," May 1977 (draft 4).*
 

It relates to functional priority 3, "Development and Diffusion of 

'New Agricultural Technology," pp. 36-43. It was initially drafted
 

before,the policy paper wa' written, principally in December 1976,
 

and has subsequently been revised in May and June 1977. The~principal
 

changes are in the first two sectir..,
 

'The current draft is not an official A.I.D. policy statement.
 

Official policy is stated in the document noted above. Rather, this
 

paper presents the'views and interpretations of the author (and other
 

individuals who are cited therein). Hence its role is a background
 

or workin paper. While prepared'as an adjunct to the policy paper,
 

it is designed so that it maybe read independently.
 

* The other four papers are:_ 

- Donald lcClelland, "Asset Distribution and Agricultural 
Development." I 

- Martha de Melo, "Agricultural Planning, Government Budgetary
 
Allocation and Pricing Policies."
* - ­

John-Westley, "Rural Infrastructure." 
- John Westley, "Marketing and -Storage, Input Supply, Rural 

Industry and Credit." 
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1. INTRODUCTION
 

The 'development and diffusion of new technology are critical ingre..
 

dients for the expansion of agricultural production indeveloping nations.
 

Sience constitutes the theoretical underpinning for improved technology.
 

Technology isin turn the application of science to real problems.
 

Technology provides a way of'doing thIngs better - of producing an
 

expanded quantity or improved quality of'product.
 

Technology which isnew to an individual farmer may, not, of coursei 

be new in an historical sense. Ou'r concern will be with, technology 

which isboth new to him and represents an Improvement over his"c'urrent, 

technologies. Generally this improvement will lead to expanded pro­

,duction at lower cost per unit of product., The result isa social
 

benefit composed of returns to both 'producers and consumers. The
 

benefits to producers, however, are typically more uneven than the'
 

benefits to consumers.
 

Improved technology can originate and spread inseveral ways. The
 

farmer himself can be a source of improved technology. 'So can indusiry
 

serving agriculture. Public sponsored research and outreach activties
 

are'of increasing importance indeveloping nations.
 

The effects of these three groups are offer interwined in what'is 

an emerging historical pattern. First comes Widespread artisan or folk
 

technology, involving the adaptation of seeds, breeds, and practic'es to, 

new locations. The second stage isan expansion of mechancal hnbl
 

developed 'by both farmers and industrial firms.' The third stage is the 

development of biochemjcal technology which isderived from a 'growth'in
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scientific understanding; public agricultural research and outreach
 
I/
 

activities have been particularly active in this area.- In any one
 

developing country, some combination of the three stages may dsually be
 

found.
 

The main institutional components of improved science and technol­

ogy are research, education, and extension (or outreach). Each comL
 

ponent, is composed, to rather differing degrees, of the public and
 

privajte sector.
 

- Research is concerned with the development of improved science 

6nd technology. 'It may be informal' or formal in nature. Informal 

re'earch is done by farmers, local blacksmiths, and others. Formal 

research, involving a more scientific basis, be carriedout by 

public institutions or pri'v te firms. ', 

-. Education is concerned with the formal teaching of science a' 

technology, or laying the'base for understanding each, generally in 

fo~nal public-supported institutional framework. Education may range 

from general scientific training at higher institutions oflearning]1to 

relatively narrow training programs at non-degree technical, institutes. 

- Extension (or outreach) may.be viewed as a non-formal form oft! 

education which usually takes place at the field or farm level. It 1pay 

include demonstration activities on farms, experiement stations, or *,n 

training centers. Extension is concerned with the communication and, 

application of improved technology at the farm level and the reverse, 

process of communication between farmer and researcher. "Insome cases 



'n4ch of"this interchangeis done by a public extension service;;in'other 

cases private firms or other institutional structures may be utilized. 

InWesternso6ieties, extension often includes more than agriculture: 

in the U. S., youth development (4-H) and home economics are major, 

components. , 

The, Agency for International Devefopment (A.I.D.) has been involved 

in supporting,, invarying'degrees-,'all three'institutional forms. 

Several recent Congressional actions provide a strong influence o 

A.I'.D.'s'activities 'inthe field,of agricultural technology., The two", 

principalforces are (1) a Congressional mandate to focus on~problemsof 

the poor majority, and J2) the establishment of a Boardfor'InternatiOnal 

Food' andAgricu'ltural- Development (BIFAD) under Title XII of the Foreign­

"Assistance Act.'' 

- The Congressional'mandate, development of which'beganin ,1973, is 

a~broad charge to-A.I.D. to emphasize the'poormaorityinconducting 

its'prdgrams., A.I.D.-is also'to dmore tdoenhance the~role ofwomen in 
It 

the development process. fIn'terms of techhology, Oarticularly research,
 

this~orietation is'stated'as follows inSection'103A of'the Foreign' 

Assistance Act:
 

'Agricultural research carried out under this Act shall (1)take
 
account of the special needs of small farmers in the determination
 
of research priorities, (2)include research on the interrelation­
ships among tachnology, institutions, and economic, social, arid
 
cultural factors affecting small-farm agriculture, and (3)make
 
extensive use of field testing to adapt basic research to local
 
conditions. Special emphasis shall be placed on disseminating
 
research results to the farms on which they can be put to use, and
 
especially on institutional and other arrangements needed to assure
 
that small farmers have effective access to both new and existing
 
improved technology.
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F,#therIdiscu siofl of implications and various ;Interpretations 
-of the
 

mandate will.\besiprovided inthe -nextsection., 

of A.I.D.',,s work on agricultural science ,and,,,-'Esentlally all 

technology-was,consolidated under Title XII ("Famine Prevention and,,
 

Freedom from Hunger") of the International Development and Food 

This act-provided for the establishment of a
Assistance Act of 1975. 


seven-member,advisory board to be selected from outside the federal,
 

establ'shment, particularly fr',Aericancolleges and universities.
 

The Board in,,turn was named in August 1976,and~formally established in
 

October,1976. The Board established two joint committees (with university,,
 

research,,and,
,A.ID., and USDA membership),in the spring of 1977: 

The latter committee, will give particular.agricultUraldevelopment., 

emphasis to within-country programs, and will have'special responsibility
 

and the joint committees,for education and extension. Although the Board 

pronounced influence on A.I.D,.'s activities inagricultural,
will ,have a 


inthe formative stage and will
technology inthe future, they are sti13l 


detail inthis ,paper, except .to notea fewl!areas
not~be discussed ir. 

.whichmay be of special interest,,to them. Details on the Title XIJ, 

recent report to Congress.structure are provided in a 


This report will focus on,the three ,institutional components of new
 

technology'noted earlier (research, education, and,extension) wi-thin the
 

A.I.D . context. Three] general, considerations, however, need to be,
 ..t/ J. ' ' rewdbefore goilngIto am
 

reviewed eoegigjt a more detailed examination of each'.
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.'2. GENERAL'CONSIDERATIONS,
 

Evaluation'of new technology involves three general considerations:
 

*an understanding of the distribution of benefits-of new ,technology,
 

review of their'relation to current A.I.D.,policies, and assessment of
 

needs and balance.
 

'A.Benefits of New Technology
 

The main'effect of new technologX isto bring about increased food
 

supplies 'at lower costs 'per unit'ofproduct. Two'groupsbenefit iIn the,
 

process: producers and consumers.
 

Those producers who first successfully 'adopt the new technology,
 

generally receive increased incomes (they do, however, take some technological
 

risk). These benefits are lessened as more growers adopt the new practie
 

and supplies expand, bringing prices down. The last farmers to adopt
 

new technology, often the.poorest (but notfnecessarily the smallest) ,
 

farmers, generally'receive the least benefit and may actually be dis­

advantaged. Thus the benefits of new technology to producers, contrary
 

to populabelief, normally are ambiguous. Some farmers will be advan7 ­

taged, others will be little affected, and some may be disadvantaged.,
 

To the extent that the new technology brings about increased pro--.
 

duction and lower prices, all consumers of that good will be,advantaged.
 

Thus,.in contrast to the production effect, the consumption affect is
 
The effect on consumers, however, will vai-.
 

relatively Anambiguoush I
' fA 

according to theirincome and consumption pattern. Lower income families
 

spend a larger portion of their income on food. The following data from
 

http:Thus,.in


'a recent survey of 230 families in Cavi, Colombia, are illustrative: 

Average Family Proportion of Family
 
,Income Income Spent on Food
 -

- U.S. $/Month - - percent ­

86.6
29.55 

65.5
56.3,9 

63.7
8949 

49.9
16Y.41 
34.7
'382.33 


A reductijon in food prices, therefore, will hiave a'siginificant'effect on 

the poorer families.' Obviously, the'effect of lower prices on the
 

7 poorer families ilb'e'greatest'if it is concentrated in the comnodities 

that they purchase in greatest quantity. In the case of Cali, these 

basic commodities included cassava, maize,'plantains, potatoes, and) 

'i rl ce. 

Inmany evaluations of agricultural technology, and indeed ln many
 

A.I.D. discussions', emphasis has been placed on the e~aluation'of tech­

nology largely' in terms of the effect on producers. The consumer effect, 

peculiarly, has received little considerationl. Yet 'inmany cases, the 

co sumer effect is more/significant. A recent study of semi-subistenc 

rjce producers in the Philippines suggested that 80% of the total social 

benefits fr6m technologicall'change wenti to consumers and 20% went to 

producers. The division of benefits in other cases would vary according 

to' (1' the degree the product is consumed by producers, (2)thie e'xtent n
iiisoJspl
(3) e 


'i
 exported,' and elasticities of supply and 
demand. Clearly, haoweverlay,lsocially responslble evaluation of 
to which the product s '3)the 


research must consider,,the effect on consumersas well as producers.
 

A particularly shiarp 'xeimple of the trap that one can fall into
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.with partia1:analysisis again' provided. by Colombia. The' develo.m~it of, 

high-yielding varieties of rice hasled-to a su6stantial increase in 

production on irrigated land, which is inthe,hands of larger and
 

wealthier farmers. Meanwhile, rice production on upland farms, operated
 

by smaller 'andpoorerfarmers, has declined abruptly - presumably because 

of the lack of comparable advances intechnology. Thus the program
 

would appear questionable'from one social point of view. But a recent
 

study has calculated that since 1968, the net savings to consumers in
 

Colombia, due 'to ldwer prices, has been at $120,million (against a total
 

research investment of about6$4 million). Rice'prices have been cut by, 

about 40% in-non-inflated prices. The benefits of the lower prices went
 

largely to the lowest income, who eat 'themostride. The poorest 25% of
 

Colombian households, receiving~only 4% of the nation's income, obtained
 

28% 'of the price-reduction benefits. The final and, unanswered question 

isthe Oegree,to which the benefits to consumers were offset by presumed
 

losses to the upland farmers. Unfortunately a-parallel study was not 

'made of the precise effests on the latter,group.
 

A somewhat similar study of rice produqction inthe'Philippines has
 

shown similar consumer benefits. But the fact that Philippine semi­

subsistence rice producers consumeia significant'portion of their output
 

has meant ithat the benefitsohaveb,,een much more equally distributed­

among producers. .In fact, during the period from-1967 to 1970, when
 

supply eanded faster than demand and p)jces fell by about 20%, the
 

income'positi6n of small (farmers improived relative to that of large 

irlers. Since -1970, however, demand has exceeded supply, and prices
 



haverisen, providing ai"'l'arge windfallgains'to large producers whc
 

sell a major portion'of their output,,'whle providing littlebeneft to,
 

small semi-subsistence farmers." The results of ihis'analyis lead the'
 

aUthorsto 'conclude'that:
 

a critical factor for 'attaining a more equal income distribution in
 
the developing economies is the intensification of efforts tor
 
developing improved technology for the subsistence crop sector to
 
enable the supply function of major food itaples to shift more
 
rapidly than demand.
 

The caution, however, that if inequities are to be avoided for producers,
 

it is vital that small farmers not be neglected inthe proce'ss of technological
 

development, ,'Tluts "efforts shvuld'be strengthened to facilitate the.
 

adoption bf-technoloical innovations by small farmers,"
 

On balance itseems- cle~r thatmost new technologies designed to
 

increase food production will have a positive,benefit'for.-consumers and,
 

at least some producers. The ,distributionof benefits among'producers
 

will-be more mixed,' depending'on the nature of the technol gy' and economic
 

and social co'nditions. But'the effect on small producersineed not -­

J'ontrary to some views -- necessarily be bad, especially "undersemi­

>isbsisteice conditibns. 

B. RelatiIon to Curreni A.I.D. Policies
 

A.'I.D. 	is operating under a Congressional mandate to aid the poor'
 

'
majority in developing nations to raise their living standard above,"
 

subsistence levels. The poor majority is'ideeda mnajority of the
 

population inmost developing"'natbns.' An A.I.D. statement onthe
popultlont 	 I _1, Iri~ins 
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mandate states-that:
 

The poor majority ismassive by any measure;, ittotals over 800
 
million people by our definition, or about three quarters of the
 
total population of A.I.D.-assisted countries. More than 90% of
 
some countries' population isin this group, while inother better
 
off countries the proportion .isfar lowers,
 

Several benchmarks are provided: theitwo of mdst relevance to this
 

'paper are per capita income'below $150 per yea (1969 prices) and a'-'
 

P
daily diet of less than' 2,160 to 2,670 calorie.' The A.I.D. guidance
 

,states,,,moreover, that targets for A.I.D.-assisted programs and. projects
 

"tothe'greatest degree possible;,.should be the case interms of their­

iotribution to the long term--5, to 10-year--goals of improving the
 

status of the,poor."
 

_'All of this would seem to suggest a,key role for improved agricultural
 

technology. Improved technology can, as we have seen, benefit 'abroad
 
range of consumers and producers. Improved technology is,'hot, however,
 

always a blessing or s,ufficieni by itself. Its limitations and problems
 

are well known and extensively discussed. Clearly'technologies must be
 
€/,
 

carefully selected and accompanied by other ,ctiwties ifthey are to'be
 

of greatest benefitto the poor.
 
But'even if these steps are takei, new technolooies~may
 

discussed inthe previous section-r-be of equal benefi-t--to all farmers"
 

or of great assistance to the,ooorest farmers intheir role as~producers.
 

Insome cases, the problem-may simply be that some groups benefit relatively
 

more than,,others;- Inother cases,'-however, some of the poores, farmers,
 

may ,actually be absolutqeljdisadvantaged, either through a low,price for
 

,thirproduct or because"of other actions induced by technological ,­

chonge el'sewhere,'in rural society (such,as/,for example, changes inla d
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hollding patterns or in loss of employment on otner Tams because oT
 

incre'aed'mechanization). The effect bf-andles laborers is difficult
 
12/
 

to predict.--The answer to improving the lot of the poorest rural
 

residents,.therefore, is seldom'to be found in simple technological
 

fixes. -Abr6ader spectrum of economic and social forces and policies
 

play a role in creating extreme poverty and'therefore must play a role
 

in solving them.
 

Just wiat: proportion of assistance resources should be devoted to
 

the poorest-of the poor incomparison to the poor majority, or society
 

as a whole is'adifficult question to answer. 'But stnie appropriate
 

agricultural technology offers promise of benefiting all 'consumers
 

(particularlythe'poor), and most producers (except, perhaps, the very
 

pcorest),- it should be considered of considerable social benefit.
 

Exclusive preoccupation with the poorest of the poor, to the neglect of
 
14/


improved'technology, 'could actually lead to a worsening of the lot of
 

the poor majority.
 

Hence, it would seem appropriate for A.I.D. to emphasize agricultural
 

technologies which would be of benefit to the poor majority as producers
 

as well as consumers. This, in turn, might involve steps to (1)improve
 

the crops andtypes of livestock which the-poor majority raise and
 

consumeinthe greatest abundance (such as sorghum or millets, with a
 

,caveat to be noted in fn. 19); (2)try-to find ways of reducing risk of
 

adopting new technologies,, (3)'try to develop increased,tolerance to
 

biological stress on the part of these plants and animals, to further
 

expandiwprk on biological nitrogen flxationr and (4)try to improve
 



technology information and delivery,systems to poor farmers. Improver., 

ments, in, public services suchas credit, irrigation, andrmar eting'can; 

facilitate these efforts. ;' , 

Attempts should be taken to avoid developing and,pushlng technologies
 

which will be almost exclusively used by large farmers or which will
 

cause considerable unemployment (such as the development of large, scale
 

farm equipment such as self-propelled combines). Relatively ,simple
 

forms of improved technology (commonly known as intermediate technology),
 

both mechanical and biochemical, might receive increasedattention.
 

Socio-economic analysis of current farming practices and needs and of
 

the probable effect of new technologies, could be of considerable value
 

in guiding this process. These points have been generally recognized in
 

recent A.I.D. 'agricultural science and technology programs.
 

C. Needs and Balance
 

While the overall need for improved~agricultural science and'
 

technology in and for the developing nations isgreat;-the specific
 

needs do vary considerablyby country. ,Some countries have a relatively
 

good research/education/extension framework, and principally need,
 

additional funding for specific facilities and programs. Others have
 

only the most rudimentary agricultural science and technology programs:
 

they needhelp in buiiding~the basic elements as well as everything
 

else. Inother cases, a country may be relatively strong in one or two
 

of the'institutional components but weak in the.,third. ,,And itmust be
 

noted that, inoa~broader context, agricultural science and technology is
 

only one'of many factors influencing agricultural production within a
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country (many'of the others being discussed in'the "AID-Agriculture
 

Development-Policy Paper"'and the other four background papers).
 

Thus, some sort of balance will be needed (1)between agricultural
 

,technology and'-otherdevelopment programs, (2),-within the individual
 

institutional-components of agricultural science and technology, and (3)
 

between science and technology (as defined on p. 1)within'the agricultural
 

sphere. No one can state with'any degree of precision what the most'
 

appropriate balance should be for the LDC's as a-whole or within specific
 

LDC's. Only a few general observations can be made.
 

The first isthat agricultural science and technology programs
 

(particularly research) have been found to have relatively high rates of
 

return, even ifcurrent figures are discounted to some degree. This
 

suggests, as Evenson has noted, that there has been substantial public
 

underinvestment inthese areas.
 

Evenson has also found that the lower a country's income per capita
 

the higher the proportion 'of the limited agricultural science and technology
 

budget spent on extension and the lower the proportion spent on research.
 

The reverse is found inhigher income nations: the higher the income,
 

the'more spent on research as,opposed to extension. These relationships
 

areilllustrated in Table l., On this basis, one might suspect that the
 

less developed nations may be relatively underinvesdingin research,
 

(though one has to be careful in pursuing the matter too far because, in
 

part, more of the extension function may bein private industry inthe
 

developed nations). Education also'needs to be'considered but we have
 

notc6mprable'data.
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Table 1 

EXPENDITURES ON RESEARCH AND EXTENSION AS A
 
PROPORTION OF THE VALUE OF AGRICULTURE
 
PRODUCTION BY PER CAPITA INCOME GROUP
 

National
 
Income Group Research Extension

-dolI ars-
 -percent­

(>1,750) 	 2.55 0.60
 
1 1,001-1,750) 2.34 0.31 
Ill (401-1,000) 1.16 0.40 
IV (150-400 1.01' 1.59 
V ( 150) 0.67 1.82 

Source: 	 James K. Boyce and Robert E.Evenson, National and International
 
Agricultural Research and Extension Programs, Agricultural

Development Council, 1975, p. 11 (Table 1.7).
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The question of balance between science and technology isdifficult 

other than its most simple forms isdependentto quantify. Technology in, 


upon science. But science, especially the more basic forms, is less
 

location specific than technology andhence may be borrowed to some
 

extent from higher income nations. LDC's will, however-, need some
 

scientific capacity to be able to utilize research done elsewhere. 
And
 

they will clearly need an ability to adapt and develop technology 
to
 

local conditions. As Evenson and Kislev have stated, little outside
 

knowledge of either form can be borrowed unless indigenous research is
 
,16/ 

underway.
 

Time isalso a factor., Improved agricultural science and technology
 

A.I.D./
takes time--generally years and sometimes decades--to develop. 


Washington and A.I.D./mission administrators, not to mention LDC officials,
 

few years and place a heavy premium on
 are usually inoffice for only a 


showing results while they are still around. Ifagricultural science
 

and technology hasnot, because of the existence of this attitude in
 

the past, been well developed, then itismost difficult for itto be
 

wound up to give quick products.
 

Of the three institutional components of technology, some would
 

suspect that extension can perhaps be geared up the quickest. For many
 

notion that there is plenty of improved technology
years there was a 


around, inlarge part inDC's, and that all that is needed is an extension
 

service to get the word out. This simply isn't so inmost cases (one
 

,possible exception is the case of very simple technologies). As noted
 

earlier, a local research base isusually needed in order to tailor the
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technologies to local conditions. The staffing of this research activity 

requires educated scientists, some of whom can be expatriates. ,But the, 

extension function, while perhaps not requiring such a high degree of 

scientific training, does require trained nationals. Hence both research 

and training must normally be inplace before effective extension can be 

done. There are few quick solutions. 

All told, then, questions of variable needsl appropriate balance and
 

timing present difficult challenges to any disqjssion of agricultural
 

science and technology. While the more extrem, imbalances may be readily
 

noted, resolution and fine tuning present an extremely difficult policy
 

challenge.
 

3. AGRICULTURAL RESEARCH
 

Agricultural research as discussed here primarily refers to formal
 

public-sponsored agricultural research. Formal research may also be
 

provided by the private sector, and informal research may be conducted
 

by a wide variety of farmers and other groups.

17/ 

A. Elements 

The A.I.D.-sponsored program of agricultural research has three
 

main institutional components: (1)contracts with American institutions,
 

(2)multilateral grants to international agricultural research, and (3)
 

bilateral grants and loans ,to individual developing nations. Ineach
 

case, the primary focus ison devising techniques to increase the production
 

(and insome cases the nutrient level) of food crops and livestock for
 

consumption within developing nations. To the extent possible, it
 
f I 
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encouragesithe production of basic,'foodcrops (wage goods) consumed by
 

It'is not oriented to the production of
the bulk of the population. 


traditional export products or of'non-food crops.
 

The research emphasis on food for domestic use is,suprisingiy,
 

For decades, relatively little agricultural
somewhat new to many'LDC's. 


research has been conducted in most developing nations, and much of what
 

Was done was devoted to export commodities. Food' drops and livestock
 

This pattern did not begin to be materially
were largely neglected. 


changed until after World-War II,and in some cases,'pot until the 1960's.
 

Led by the developmentof high-yelding varieties of wheat and rice at
 

two international agricultural research institutes (CIMMYT and IRRI,
 

respectively), there was-a rebirth of interest in developing national
 

agricultural research systems to focus on food commodities for domestic
 

consumption.
 

There is at present an emerging global agricultu'al research
 

system composed of both LDC and international researc programs, as well
 

as research organizations in developed nations. There are also some
 

The various components
regional or multi-country research activities. 


are loosely linked together in various research networks. Except for
 

some of the research effort in'DC's which is science-oriented, most of
 

the focus is on developing improved technology for increasing food
 

production. As the global system develops and matures, it,may be
 

necessary to give more attention to expanding more basic or scientific
 

forms of research'(IRRI and CIMMYT are 'currently finding this to be the
 

case).
 



A.I.D. contributions to this process were rather limited until
 

about 1969. Shortly after the formation of A.I.D.,In ,1961,the need for
 

a centralized research program was realized. A program was established
 

in 1962 but initially had some severe management problems. Moreover, it
 

was discouraged from doing research on crops inworld surplus, a category
 

which was defiived as including wheat and rice. There was also an overall
 

limit on the amount spent on research. Nevertheless, about $22 million­

was spent on agricultural and nutrition research, principally (ifnot
 

entirely) with U. S. institutions, over the seven years from 1962 to
 

1968, an average of about $3million per year. Expenditures jumped
 

somewhat in 1970 to about $5million, then held relatively steady until
 

1974 and 1976 when they jumped again to $8million and $10 million,
 

respectively (Table 2). Bilateral grants and loans by regional bureaus
 

(including country missions) during the 1960's are not known but were
 

probably modest.
 

Beginning in 1969 the constraint on support of research on wheat
 

and rice was removed, and A.I.D. began to make substantial contributions'
 

to the international agricultural research centers. In1969, itgave
 

$425,000 to CIMMYT; in 1970, itprovided a total of $1.68 million to 4
 

international centers; and by 1971, this contribution increased to $2.98
 

million. In1971, the Consultative Group on International Agricultural
 

Research was formed. Subsequent A.I.D. contributions to the centers
 

under.the aegis of this group are presented inTable 3.
 

While the international center contributions may have taken the
 

spotlight during the 1970's, A.I.D. also has mounted a very significant
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Table 2
 

FUNDING FOR AGRICULTURAL AND NUTRITIONAL
 
RESEARCH CONTRACTS AOMINISTERED BY THE TECHNICAL
 

ASSISTANCE BUREAU, A.I.D. _
 

,FISCAL YEAR Agriculture Nutrition Total
 

- millions of dollars ­

1962-1968 19.630 2.330 21.96
 
1969 3.500 0.220 3.72
 
1970 4.574 0.603 5.177
 
1971 ' 4.528 0.738 5.266
 
1972 4.927 0.703 5.630
 
1973 5.624 0.785 5.409
 
1974 7.632 0.901 8.553
 
1975 8.060 0.317 8.377
 
1976 (obl.) 8.068 2.049 10.117
 
1977 (auth.) 7.110 0.995- 8:105
 

/ Excludes contributions to international centers (Table 3).
 
for a total of $10.605 million.
2 Plus $2.5 million for Title XII, 


Source: 1962-1975. From table provided by John Ryan of TA/PPU, October 21, 1976.
 
1976, 1977., Compiled from data provided in "Project Breakdown by
 

Cluster," TA/PPU, September 30, 1976, Table F.
 
I 
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Table 3
 

AID 	GRANTS TO INTERNATIONAL AGRICULTURAL
 
RESEARCH CENTERS AND PROGRAMS*
 

Fiscal Year ,I 

1972 1973 1974 1975 1976, 1977 
thousands of d--TTars -

Sponsored by CGIAR**
 
Centers,/
 

IRRI- - 750 725 1,100 1,925 2,150 3,000
 
-
CIMMYT 1,090 1,500 1,350 1,765 2,550 2,900 

IITA N 746 1,200 1,500 2,080 ,2,500 2,850 
CIAT 4/ 721 875 950 1,230 1,700 2,340 
CIP 100 340 550 575 1,000 1,450 
ICRISAT 6/ 100 745 1,000 2,060 1,900 950 
ILRAD 7/ - - 342 540 1,500 1,200 
ILCA8/ - - 100 140 1,200 2,100 
ICARDA 9_/ - - 50 200 1,000-

Proqrams10/ 
WARDA 10/ - - 108 120 90 250 
IBPGR 11/ - - - 80 200 200 

- 110
CARIS : 	 - - - 90 

Subtotal 3,507 5,385 7,000 10,655 14,990 18,350
 

Outside CG AR
 

AVRDC 600 600 600 600 600 600
 
IFDC 4/ - - - 4,100 5,100 5,700
 

Subtotal 	 600 600 600 . 4,700 5,700 6,300 

Total 	 4,107 5,985 7,600 15,355 20,690 24,650
 

* 	 Contributions to capital construction/equipment and core operations through 

rechnical Assistance Bureau. Excludes special projects and other activities. 
** Consultative Group on International Agricultural Research. 

International Rice Research Institute, Philippines. 
2/ International Maize and Wheat Improvement Center, Mexico 
/ International Insititue of Tropical Agriculture, Nigeria. 

International Center for Tropical Aqriculture, Colombia 
International Potato Center, Peru.
 

6/ International Crops Research Institute for the Semi-Arid Tropics, India.
 
7/ International Laboratory for Research on Animal Diseases, Kenya.
 
8 	 International Livestock Center for Africa, Ethiopia.
 

International Center for Agricultural Research in Dry Areas, Lebanon,
 
Iran, Syria.
 

10/ West Africa Rice Development Association, Liberia.
 
lIT/ International Board for Plant Genetic Resources (Genes Board), FAO.,,
 
T2/ Current Agricultural Research Information System, FAO (temporary sponsorship).
 
T/ Asian Vegetable Research and Development Center, Taiwan.
 
4/ 	International Fertilizer Development Center, United States.
 

Plus $1.8 million in interim quarter (between FY 1976 and FY 1977).
 
Includes $8.8 nnllion for capital construction and equipment (completed
 
in FY 1977).
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bilateral program of loans andgrantsfor agricultural research and 	for
 

the support of agricultural research systems inthe developing nations.
 

The major loans and.grants made inprospect for the-1970's are summarized
 

inTable 4. The value figures generally include research and-research­

related activities (as indicated inthe footnotes).
 

Altogether A.I.D. currently has a very extensive program of contract,,
 

multilateral, and bilateral support to agricultural research in and for
 

,the developing nations. Invirtually every case, the activities are
 

oriented to the basic food needs of the bulk of the population.
 

Where feasible, a low-income orientation isnow stressed. This involves
 

selection of commodities grown by poor farmers. -and, where possible,
 

attempts to reduce reliance on purchased inputs (through, for example,
 

breeding intolerance to water and temperature variations, resistance to
 

insects and diseases, and attempts to seek biological forms of nitrogen
 

generation), or production systems that can be used on smaller farms
 

(Such as multiple cropping). It is not possible, however, to divorce.
 

farmers completely from the needs for purchased inputs, nor will it be,
 

possible to easily or routinely develop technologies for the sole
 

benefit of the poorest farmers.
 

B. 	Issues
 

-
While itmight be argued that the current A.I.D. agricultural,
 

research package isrealistic, productive, and socially responsible,
 

this does not all mean that no significant policy problems exist.,
 

Current issues might be grouped under two headings: balance and link­

ages, and coordination.'
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Table 4 

MAJOR AID GRANTS AND LOA-NS TO DEVELOPING NATIONS FOR
 

AGRICULTURAL RESEARCH AND RELATED ACTIVITIES
1/
 

(Proposed Projects, as of November 1976, in Parentheses)
 

Region and Grant 

Country Amount 


thousands 

of dollars 


ASIA
 
Bangladesh 2,561 

Tndonesia 1,540 

Indonesia 2/ (1,800) 

Korea -


Nepal 5,000 

Pakistan 3/ 2,696 

Philippines 806 

Philippines -


Sri Lanka 4/ -


Subtotal* 12,603 


NEAR EAST
 

Afghanistan 5/ (15,000) 


Egypt 6/ 8,000 

Egypt 7/ (1,600) 
Morocco 8/ (2,550) 

Yemen 9/ 1,730 
Yemen 10/ 2,792 

Subtotal* 12,522 

AFRICA 
Lesotho 11/ (6,373) 

Liberia, (3,424) 

Siprrd Leone (4,000) 

Tanzania 3,860 

Regional: -

-East Africa 12/ 4,788 


-West Africa 13/ 3,636 


-West Africa 14/ 4,542 


-West Africa 15/(6,500) 


Subtotal* 16,826 


LATIN AMERICA
 

Brazil 16/ -

El Salvador 17/ -

Honduras 18/ (1,200) 

Paraguay 19/ (1,100) 
Uruguay 20/ -

Regional: 21/ 

-Central America 1,580 

Subtotal* 1,580 


TOTAL* 43,531 


Total Proposed (43,547) 


Period 

Fiscal 

years 


1976-78 

1971-78 

(1978-82) 


-

1975-81 

1969-79 

1975-78 

-

-

(1977-82) 

1976-81 


(1977-82) 

(1977-82) 

1976-81 

1976-81 


(1978-82) 

(1978-82) 

(1977-81) 

1971-82 


1972-81 


1970-76 


1975-79 


(1977-81) ­

-

_ 

(1978-80) 

(1978) 

-


1975-78 


Loan Total
 
Amount Date Agreement Amount
 
thousands Signed thousands
 
of dollars 
 of dollars
 

4,000 3/29/76 6,561 
- - 1,540 

(7,000) (proposed) (8,800) 
5,000 Ai/28/74 5,000 

- - 5,000 
7,600 4/30/74 10,296
 
5,000 12/23/75 5,806
 

(10,000) (proposed) (10,000)
 

(4,200) (imminent) (4,200)
 

21,600 34,203
 

- - (15,000) 
- 8,000 

- - (1,,600) 

- - (2,550) 

- - 1,730 

- - 2,792 

12,522
 

-

- - (6,373) 

- - (3,424) 

- - (4,000) 

- - 3,860_. 

- - 4,788 

- - 3,636 

_ / - 4,542 

- - - (6,500) 

16,826 

11,930 3/9/71 11,930 

4,000 11/30/72 4,000 
- (1,200)-

(5,500) (proposed) (6,600) 

4,850 12/5/75 4,850 

1 1,580 
-

20,780 22,360
 

42,380 85,911
 

(26,700) (70,247)
 

*Excludes proposed projects.
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1/ 	National and regional projects funded by regional bureaus. Vir­

tually all projects include an outreach component; some include
 

other activities. Where the research component is thought to be
 
less than 85% of the total, an estimate of the research portion
 

is indicated in the footnotes. The research portion of some
 

proposed projects is not clear yet.
 
itt
 

2/ Sumatra (outer islands) agricultural research project (principally 

,f rice). 1 

3/ About 56% of grant ($1.5 million) for research. In addition, a 
- grant of $7.4 million in local currencies was made in 1974. 

4/" Rice research. Awaiting signature in Colombo. 

,5/ Agricultural research and development. About 50% research. 

6/ On farm water use and imanagement. About 60% research. 

7/ Rice research and training. About 80%research. 

8/ Applied rainf'id agricultural research. About 70%'research. 

9/ Tropical and subtropical horticulture. About 50% research. 

10/ Sorghum and millet. About 50% research. 

11/ Farming systems research. 

12/ Food Crops. 

13/ Major cereals. 

14/With the West African Ri6e DevelopmentAssociation (WARDA). (Ex­
clusive of grant made through the CGIAR). 

,i5/- Semi-arid food grains. About 75% research. 

16/ About 80% research. 

i7/ Research, education, extension. About '40% research. 

18/ _About 50% research. 

19/ Research and technical assistance. About 66% research. 

20/ About 60% research. 

21/ 	 Development. of small farmer cropping systems at CATIE. In addition,
 
a grant of $1.66 million has been made to CATIE to develop a Central
 
American system for agricultural research and information management.
 

Source: Data provided by regional bureaus.
 
-'i
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-(1) Balance and Linkages
 

We have seen that the A.I.D.-sponsored agricultural researchi
 

program has three main components: (1)contracts with American institutions,
 

(2)multilateral grants to international agricultural research centers,
 

and (3)bilateral grants and loans to individual developing nations.,
 

With the establishment of BIFAD and a Joint Research Committee, the
 

first category is expected to be modified or enlarged into a program of
 

joint collabor tive research projects, generally with developing nations
 

but also-possibly including the international centers (thus the above'
 
M/ 

distinctions wilV'become blurred).
 

The three activities in turn raise a number of questions of balance
 

and linkages. One of the most obvious might be: there is an appropriate
 

balance of financial 'resources between the three? To even begin to
 

respond, one should have an idea of how much is 6eing spent on each per
 

year. This is easy to document for the first two categories (Tables 2
 

and 3), but more difficult to do on an individual year basis for category
 

3. A preliminary tabulation, including a crude estimate for category 3,
 

suggests the following breakdown:
 

Item -, Category FY-1976 FY 1977
 
'-	 -millions of-dollars­

1 Contracts with U. S. Institutions (Table 2)<- 10.1 8.1
 
2 International Centers (Table 3) 20.7 24.7
 
3 Bilateral Grants and Loans to LDC's (*) 20.0 17.0
 
4 	 Research Program Grants (Title XII)f(Table 2) - 2.5
 

Tota7 50.8 52.3
 

*From Heen Wilson, TA/PPU, November 15, 1976. 1,977 figure is upper
 
variant of- estimatei'range. 

With the exception noted above, items 1 and 4 might be considerei similar'.
 

Item 3 was lower in FY 1977 tharrin previous years for no particular reason.
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In the future, item 2 (international centers) would be expected to grow
 

moderately, while larger relative rates' of increase would be expected in
 

the other three items. If the past policy is followed with respect to the
 

international centers, the U. S. contribution of up to 25% would be
 

The other three
conditioned by the rate of increase of other donors. 


categories do not involve a similar matching and hence could be more
 

variable; they could conceivably absorb enormous funds, especially at
 

the level of LDC research systems. It is notclear at this point what
 

the precise balance between the four should be, but certainly the overall
 

research input should continue to be substantial and of high priority.
 

More subtle questions concern other aspects of balance. How should
 

the A.I.D. research effort be apportioned between problem areas or
 

disciplines? How much, for example, should be spent on biological
 

science as compared with social sciences? How much biological research
 

should be devoted to plants as compared with livestock? And how should
 

the funds be allocated among individual commodities (see fn. 19)? An
 

emerging question might be:- how much of the efforts should go into
 

interdisciplinary team efforts as compared to traditional disciplinary
 

Or how much attention should, be given to an interdisciplinary
approaches? 


effort in crop X as compared to work on cropping systems (e.g. multiple
 

cropping) or on farming systems (both crops and livestock)? These
 

questions may appear simple but, beyond obvious distortions, much more
 

complicated when examined closely. This is an area which is just beginning
 
21/ 

to attract research attention. Answers will in part depend on
 



'- 25 ­

A.I.D.'s global strategy and the strategy adopted at the 6ountry level.
 

'Jwoother questions of balance might be considered. First, the
 

value of bilateral grants and loans is about equal at present; but the
 

grant proportion of proposed projects ismuch higher (Table 4). Does
 

this suggest any policy issues or is it merely a reflection of a higher
 

proportion of low income nations? A second and more difficult question
 

is whether, grant or loan funds should continue to be tied to foreign
 

exchange costs or whether a larger portion should be made available for
 

local costs - or even,,for recurring operational costs?
 

,All of these points have concerned the balance within the area of
 

research. Even more difficult questions come into play when we consider
 

thebalance,of research with education and extension, and inturn with
 

otheragricultural development activities.
 

,(2) Coordination
 

Some coordination of'AID-sponsored research activities, both within
 

the agency and with other sponsoring organizations, is clearly desirable.
 

But just how far the coordination process need go is open to discussion.
 

Just as A.I.D.'s agricultural research program has several com­

ponents, it also has several different sponsors within A.I.D./Washington.
 

Three of the four categories are presently handled through the Technical
 

Assistance Bureau, while the bilateral programs are handled by the
 

regional bureaus. Although there is some interaction between the groups
 

in the way of exchanging information on proposed projects and funding,
 

they generally have operated quite independently., The TA Bureau has ;
 

been taking steps to have the regional bureaus more closely involved in
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And the regional bureaus have been
 the international center activities. 


represented in the Title XII meetings.
 

One of the main limitations on doing'more is simply a lack of man-


Neither TA nor the regional bureaus has enough agriculturists
power. 


with a'research bent to get very involved in the activities of the other
 

groups. The numbers of direct-hire research personnel in
the regional
 

And TA, though it is
 
bureaus and country missions is extremely limited. 


becoming better staffed in research, would be hard pressed to fully
 

more
 
cooperate in evaluating all the national proposals. Until there is 


manpower available for research activities,;'particularly 
in the regional
 

bureaus and missions, coordination in the Agency may 
remain relatively
 

limited.
 

I Coordination with other U. S. government agencies and universities
 

A.I.D. has some contacts with the Agricultural
is somewhat variable. 


Research Service and the Economic Research Service 
of the U. S. Department
 

of Agriculture. Fairly closeties-are maintained between the international
 

research centers and the International Programs Office 
of ARS, and this
 

Ties between the other research
 contact is expected to become'closer. 


efforts aremore sporadic. Thissituation may well change with the full
 

implementation of Title XII.
 

The degree of coordination-of research efforts'with 
other national
 

The contributions to the international
and international groups varies. 


fully coordinated through'the Consultative Group on International
 centers are 


Agricultural Research. -Where'appropriate and possible, 
the contracts
 

with'American organizations and the bilateral programs are also'tied
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into an international center. 
But there islittle or no coordination of
 

the A.I.D.-sponsored contracts with those of other developed nations.
 

The same situation istrue of the bilateral programs, though there is
 

some coordination at the country level. As other developed nations
 

become more active inthe research pltuure, and they are doing so,
 

increased research coordination will be needed and desirable ifscarce
 

resources are to be allocated most efficiently.
 

4. AGRICU-LTURAL EDUCATION
 

Agricultural education isdefined here as including formal pro­

fessional education inagriculture at the university level, both graduate
 

and undergraduate. A broader definition of agricultural education might
 

include post-high school trade schools, or even vocational high schools,
 

but these institutions are only touched on here. While general primary
 

and secondary education of farm people isof great importance, it is
 

well beyond the scope of this paper. Some of the same issues discussed
 

herd, however, would apply.
 

A. Elements
 

Collegiate level education inagriculture inthe developing nations
 

can, to some extent, be categorized (for lack of better terms) as being
 

of two major types: traditional and modernized. Traditional collegiate
 

education inagriculture has remained essentially unchanged for many
 

decades and has been little influenced by the outside world. Modernized
 

systems have been the subject of broad college development programs with
 

the assistance of A.I.D. and American agricultural colleges, or of some
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other developed nations or international organizations. Despite some
 

well-known college development programs inAsia, the bulk of LDC agricultural
 

graduates still attend traditional institutions. Insome countries,
 

essentially no form of-college level training exists.
 

The development of modernized collegiate level education inagri­

culture has played a prominent role inA.I.D. efforts inthe past. The
 

appearance and existence of colleges of agriculture inmany nations is
 

due to no small effort to A.I.D. support. A.I.D., inturn, relied
 

heavily on U. S.colleges for the expertise and staffing. From 1951
 

through 1966, A.I.D. spent nearly $150 million on university contracts
 

for technical assistance inagriculture, principally for the development
 

of agricultural colleges--a process which also included some attention
 
124/
 

to research and extension.
 

Fhese projects inturn generally provided for training of LDC
 

residents inthe United States and in third country institutions. From
 

1952 to 1966, 2,360 participants under 68 A.I.D.-university contracts in
 

39 countries were trained, generally at the host university inthe
 

United States.. Of this number, 64% were degree candidates, and 53% were
 
25/
 

from the Near East and South Asia. The number of all A.I.D.-sponsored
 

participants grew to 9,759 between 1969 and 1976, and also included a
 

sizeable number trained inthird countries (Table 5). The peak year,
 

however, was 1972 and since then the number of participants has dropped
 

by more than half, from 1,540 in1972 to 715 in 1976.
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Table 5 

A.I.D.-SPONSORED TRAINEES INAGRICULTURE 
ARRIVALS BY FISCAL YEAR i_ 

Fiscal InUnited States InThird 
Year , AID'Direct2 AID Contract 3/ Countries.1' Total 

1969 663 263 604 1,530 
1970 671 230 517 1,418 
1971 801 162 572 1,535 
1972 676 233 631 1,540 
1973 660 151 483 1,294 
1974 505 92 366 963
 
1975 4122/ 94 258 764
 
1976 478- 86 151 715
 

Total 4,866 	 1,311 3,582 9,759
 

)- Includes both academic and non-academic (short term) trainees. 
Out of the total of '1,579 trainees in 1975 and 1976, 41.4% were
 
inacademic programs and 58.6% were innon-academic programs.
 
Most of the current non-academic trainees, however, have college
 
degrees.
 

2/ Financed by AIDJWashington.' In1976 the total cost of the A.I.D.
 
non-contract (direct) training program in agriculture was nearly 
$5.3 million, of which 3.7 million was for academic training and
 
$1.6 million for non-academic training.
 

3f Financed by A.I.D. country missions.
 

Source: 	 Data provided by Sandra K.Gardner, Office of International
 
Training, Bureau for Program and Management Services, A.I.D.,
 
December 10, 1976. Data in footnote 2 provided by
 
William J.Telfair, SER/FM/CSD, December 10, 1976.
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Other American groups, foreign governments, and international
 

organizations have also made significant contributions,in'this area.
 

While precise annual data is notavailable, it appears that A.I.D.
 

programs ofagricultural college development in LDC's probably peaked in
 

the 1950's and 1960's and that this effort isnow running at a lower
 

level. One rough tabulation, in fact, suggests that education development
 

projppts proposed for FY 1977 totaled only $4.5 million, principally in
 

Africa. A.I.D.-sponsored training in'other countries has also clearly
 

dropped off, with the 1975 and 1976 levels about half of these of 1969
 

and 1970 (Table 5).
 

Collegiate education inagriculture inLDC's, particularly in
 

traditional institutions, often has several distinct differences from
 

its counterpart inthe'United States. First, it is usually under the
 

control of the Ministry of Education and isoften separated from agricultural
 

research and extension (which are usually under the administrative
 

control of the Ministry of Agricplture).' These elements are also often
 

physically separate. Inmodernized institutions an attempt isusually
 

made to rrovide a closer linkage. Secondly, neither faculty nor students
 

may have had much practical experience with scientific farming, nor indeed
 

with farming ingeneral. They largely come from urban areas. Modernized
 

colleges attempt to provide at~least some practicalexperience. Thirdly,
 

the rural students also typically have more difficulty than their urban
 

counterparts inmeeting admission requirements because of poor quality
 

schooling.
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Given this backgroundand these organizational and social differences,
 

how have the agricultural colleges worked out?, Traditional colleges
 

have evidently not done well. Modernized institutions, such-as those
 
29/


assisted by A.I.D., have fared somewhat better.- The general nature of
 

the shortcomings iswell expressed by Clarence Gray of the Rockefeller
 

Foundati on.
 

To date, in/developing/ countries, there has been
 
great disparify between the promise and the reality of
 
most educational systems, particularly in agriculture.

Increasingly, national leaders in developing countries are
 
questioning and criticizing publicly supported agricultural

colleges with regard both to the quality of their graduates

and their overall contributions to national development. They
 
complain specifically about large investments in agricultural

education with little apparent impact on the pace and magnitude

of national agricultural development. Nearly three decades of
 
development experience inthe post-World War IIperiod appear
 
to support this growing lack of confidence inthe economic,
 
developmental role of agricultural colleges as they are now
 
structured and operated.
 

The reasons for this deficiency, inGray's views, center about the fact
 

that students have little motivation, meagre background knowledge, and few
 

farming ,skills. Moreover, the traditional colleges are discipline-oriented
 

rather than serviceand problemoriented. The disciplinary orientatior
 

provides "categorical, lockstep instruction" which "isill-suited for
 
' 3- '
 

meeting agricultural manpower requirements." 2


John Pino, also with the Rockefeller Foundation, agrees that traditional
 

agricultural education,"is not.pulling its weight,inthe national development
 

efforts of low-income countries. i He suggests a long catalogue of
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1,
 reasons, including those cited by Gray, but also mentions:
 

- a pervasive authoritarian ethos ,1imiting scientific
 
innovation; 
 -

a lack of prestige for agricultural disciplines, therefore
-

second-rate career opportunitie for agricultural specialists;
 

an emphasis on book learning to the neglect of empirical
-

research and discussion;
 

- a lack of coordination among the functions of teaching,
 

research and communications; and,
 

the lack of funds for adequate experimental farms and
 -

laboratory facilities.
 

Some of these voids may be met in a small but vital way by the
 

training programs carried out by the international agricultural research
 

These programs,range from applied production training to
institutes. 


The numbers of individuals receiving such
post-doctoral research. 


training, however, can only remain small compared to LDC needs.
 

The main training,needs must be provided by indigenous institutions.
 

And even
More agricultural colleges and programs must be modernized. 


the modernized institutions must continue to extend their reach to dis­2J33/ 

and to providing a practical perspective. An even
advantaged students = 


longer list of challenges was raisedat the'World Conference6nAgricultural
 

Education and Training in 1970.3While these-problems are concentrated'in
 

traditional programs, some exist in moderhized'programs.
 

Pino'also notes (and this may not be widely~recognized) that at any
 

level education in agriculture requires a greater financial investment
 

than many other fields. In fact, he places it next to dentistry. Part
 

of the high cost stems from the need for laboratories and experimental
 

farms. There is,perhaps as a result, an inclination to skimp on these
 

as noted, run by
facilities. Moreover, the experiment station may be, 
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another minis ryin another location. Thiscan be a major deficiency.
 

Wortman-maintai s that "the experiment station is,as important to the
 

college of agric ture as the teaching hospital is to the medical 
 -

school..."
 

College training also needs to be balanced by agricultural education
 

at otherlevels. As Gordon Havord of UNDP has noted:
 

In many countries there is substantial dependence upon people
 
who are trained as middle-level technicians--a kind of training
 
which does not require the commitments of time and money that
 
are necessary at the university level.39/
 

The shortage of individuals trained at this level has been noted by
 

others.
 

Much remains to be done in improving agricultural education at the
 

collegiate level and examining needs at other levels.
 

B. 	 Issues
 

Some of the general issues facing agricultural education, have
 

already been introduced. It is difficult to react to these comments on
 

the basis of recent A.I.D. experience within LDC's, partly because there
 

appears to be relatively little recent activity. Moreover, there do not
 

seem to be any A.I.D. Pmployees with specific responsibility for overseeing
 

agricultural education within LDC's.
 

In contrast to this situation, however, A.I.D. has long had an
 

Office of International Training (and in turn has sponsored a similar
 

office in USDA which is concerned with arranging training outside the home country).
 

The number of individuals trained under A.I.D. sponsorship has, as noted
 

in Table 5 (p. 2 , dropped about in half between 1969-70 and 1976-77.
 

The drop was sharpest in the mission-funded portion. There are several
 

eeasons for this decline, including overall program phasedowns in
 

http:level.39
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countries which formerly,provided numerous trainees (e.g., Vietnam,
 

Thailand),,increased development of local institutions,,and a4shift to
 

more graduating training.(which has a higher cost per student). Also,
 

the number of training officers inA.I.D. has dropped sharply over the
 

years and less attention may be providedto,training by those who remain
 

inmissions. Money does not appear to have been a particular problem.
 

With respect to in-country training, one might initially step back
 

and'ask what the agricultural education needs of the LDC's are at all
 

levels of education. What is the current and potential demand for
 

graduates of agricultural colleges? Are the real educational needs of
 

many LDC's now greater at the intermediate technician level? We don't
 

know the answer, but of course itmight be expected to vary by country.
 

India, for example, would appear to have more agricultural college
 

graduates than it can absorb, while some countries in Africa are 

extremely short. This is a matter that bears further study.
 

At the collegiate level, it appears that an increasing proportion
 

of undergraduate training isbeing provided within agricultural institu­

tions within the individual or neighboring developing nations, and that
 

relatively fewer undergraduates are being sent to the United States.
 

This would appear to be a wholly expected and desirable trend. There is
 

also probably some growth in LDC training at the Master's level. The
 

situation at the Ph.D. level isunclear, but there will probably be a
 

continuing need for training of this level indeveloped nations. There
 

has, however, been increase6 emphasis on the LDC student doing his
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thesis work on-an LDC problem, preferably with some LDC fieldwork.,
 

Some Ph.D. students are also conducting thesis work it the international
 

agricultural research institutes. Aside from degree work, one would
 

expect a continuing need for short-term.training on special projects,
 

within developed nations.
 

In~any case, itwould:appear desirable to,begin to develop stronger
 

linkages between collegiate education and agricultural researchland
 

extension incountries where this isnot already the situation. Just
 

how this can best be done, however, is difficult to say where different
 

Ministries And different physical locations may be involved. Certainly
 

the point deserves further attention.
 

Just as the recent A.I.D. role inwithin country agricultural
 

education isobscure, so is its potential future role in terms of the
 

Congressional mandate. Agricultural education in itself may not have a
 

quick or direct effect on improving the financial situation of the poor
 

individuals except as it opens up the possibility of additional employment.,,
 

Agricultural education does, however, provide the human resources necessary
 

to staff the many research, extension, and other programs which are
 

necessary to aid the poor majority and to increase food production.
 

Thus even ifeducation may not often directly aid the poorest members of
 

society, the human products of agricultural education will be able to 

assist them In numerous other ways.
 

With these important indirect contributions inmind, then, what
 

should A.I.D. do more or.less of inthe future? To answdr this, we will,
 

need to know both more about what A.I.D. has and isdoing, and what the
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more general needs are.- Hopefully, U. S. agricultural collegesunder
 

the Title XII framework, could be of great assistance in these matters.
 

Many of them have, under A.I.D. auspices' helped develop LDC agricultural
 

institutions in the past and have undoubtedly learned much that would be
 

Moreover, as educators they should be in an
of use in the future. 


excellent position'to review and study agricultural education needs in
 

developing nations.''The Title XII agricultural development committee
 

would be a most appr6priate place to bring these matters together. In
 

addition, the'college experience might be augmented by that of the
 

international agricultural research institutes in conducting training
 

programs and by other non-technical educational techniques. Some further
 

research on agricultural education may be called for.
 

With mbre ,jnformation in hand, A.I.D. would be in a much better
 

situation to assess whether it is doing too much or too little for
 

agricultural'educati6n, and whether it is doing the wrong things or is
 

aiming atthe wrong groups in'some cases. Ultimately, A.I.D. will also
 

need to'donsider the balance of emphasis given to education compared to
 

agricultural research and extension.­

5. AGRICULTURAL EXTENSION
 

Agricultural Extensibn'is used here as a synonym for outreach or
 

the series-of non-formal educational activities which take place between
 

the research process at one end,and farm-adoption on the'other end.,
 

Although some agriculturists tend to think of formal extension services,
 

a myriad of institutional approaches may'be~utilized.
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A. 	Elements­

'
Extension or outreach is,or at least should be, a two way'process-­

with information flowing from researchers to farmer and with expresslons
 

of needs and ideas flowing'from'the farmer back to the researcher. In'
 

developed countries, this exchange ii carried out both by public bodies
 

such'as the Extension Service and by business firms through their sales
 

efforts. Insome cases, farmers will contact researchers directly
 

without benefit of an intermediary.
 

The'situation issomewhat different and considerably more difficult
 

in less developed codntries. Relatively little extension work is carried
 

out by private firms. While public-funded extension services are generally
 

present, and are relatively well funded ompared to research (Table 1,
 

p.13 ),they are-usually,-cOis'dered inadequate and underfunded for the
 

task that faces the. As Lele notes: "Extension agents are few'and far
 

between,j;l-paid, ill-trained, ill-equipped with a technical package,
 
"
 

and'consequently very poor in
quality.

,43/ 

Moreover,'the extension task in developing nations is in many'ways
 

much more difficult than indeveloped countries. The average extension
 

worker must service a much larger number of farmers, particularly poor
 

farmers, than his or her^DC counterpart. Much of-their time may be
 

spent on administrative work for programs which are-not production
 

oriented; Rural transportation and communication are difficult. And
 

when the farmers'are reached, it is often the male who iscontacted.
 

Women' who-actually'do much of'-th&farmiuig, maybeb-ypassed. Ineither
 

case, 'the farmers are poorly"educated (though not un"intel iget)', skeptical,
unneIgn),setcl
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and have limited resources with which to take up new practices. Their
 

skepticism may be well founded: they may find their extension advisor
 

of city origin with little knowledge of farm level conditions. Indeed
 

for this reason, as well as others, the extension agency may not make
 

much of an attempt to get into the countryside. Because of this and the
 

relatively poorly organized state of the farmers, there may not be much
 
45/
 

useful feedback to the researcher.
 

All of this presumes that there is some information of value to
 

take to the farmer in.the ,first place. Inview of the rather limited
 

state of development of national agricultural research systems in many
 

countries,,this cannot be taken for granted. Yet at one time it was.
 

In the heady days following the Marshall Plan, itwas widely assumed
 

that the United States had plenty of agricultural technology which would
 

be of value in developing nations. Hence in the 1950's and early 1960's
 

A.I.D. gave considerable support to the development of agricultural 

extension systems before an indigenous research capacity was developed. 

Moreover, the university development programs, which involved extension, 

often comprised a competing and duplicative element. These and other 

problems had the result that the university efforts to develop extension 

activities were less successful than their efforts on behalf of teaching 

and research., I 

Those engaged in this exercise evidently had forgotten American
 

history on this point: the establishment of formal extension work
 

followed the start of research by many decades--and even then there was
 

little new knowledge to disseminate that was useful and profitable in
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47/ 
farming. This led Schultz to ask, in the mid-1960's:
 

Why then have we opted first and foremost for extension work in
 
what we have done abroad? We obviously have been blind to the
 
lessons of our own experience; for the plain fact of the matter we
 
have stressed extension and neglected research. USAID programs

starting with the early Point Four endeavors have had and continue
 
to have a stronq extension bias. They have been built on the
 
convenient assumption that in all of these countries there existed
 
a large body of useful knowledge awaiting to be put to use in
 
farming. Why wait for years for tK fndings of new resea,-ch? Time
 
is of the essence and this assure.ion also conveniently supports

crash programs. Colleges of agriculture in general have blithely
 
entered into government contracts to concentrate abroad on agri­
cultural extension work, often as part of the Ministry of Agri­
culture, an arrangement they would abhor in the United States.48/
 

There may, of course, be some cases where initial focus on extension
 

rather than research may be appropriate, such as where simple technologies
 

are involved.
 

The initial A.I.D. emphasis on extension was subsequently replaced
 

by an increase in attention to research and to tying extension or out­

reach efforts to specific commodity projects or regional programs within
 

countries. Following a review of A.I.D. loans and grants in November
 

1976, Delbert Myren of A.I.D. observed:
 

...there are at present relatively few projects that have
 
Extension as a primary focus. What has transpired over time
 
is that extension activities have been integrated into grants

and loans where the main thrust is on farm credit, cooperative

development, research, or the more general subject of rural
 
development.49/
 

A brief review of 125 projects with an extension component, in operation
 

in the 1970's or projected, revealed that it ranged from 1% to 100%.
 

Only 16 projects were characterized as being predominantly (more than
 

50%) extension; of the 16 miost were tied in with-a commodity or-some
 

other program; few if any appeared expressly designed to include the
 

http:development.49
http:States.48
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50/ 
general extension service as such.
 

Even though the extension component was fragmented, the pieces were
 

suBstantial and numerous enough totadd'upto a significant total. A
 

rather liberal interpretation, in factsuggests that the extension
 

component of the 125 projects might be valued as high as $189.2 million,
 

of which grants accounted for 47% and loans for 53%. The projects were
 

most numerous and largest in value in Africa and Latin America, followed
 

at some distance by theNear East and,Asia (details are provided in
 

Table 6). Another preliminary tabulation suggests that the total value
 

of extension activities under consideration for FY 1977 was about $15.6
 

While the total value ascribed to extension in these tabulations
million. 


may be too high, even a discounted figure would be quite substantial.
 

Thus even though A.I.D. is evidently doing relatively little to
 

build general extension structures, it appears to be providing significant
 

support to the extension or outreach function as a part of other projects.
 

Just how well this particular extension component isworking out and how
 

No one person or office
effective it is,however, is not really known. 


in A.I.D. appears to have any overall responsibility for, or knowledge
 

of, current extension programs.
 

B. 	Issues'
 

Since the nature and extent of A.I.D.'s current involvement in
 

agricultural extension is not well known, it is difficult to outline the
 

leading current issues. Nevertheless some literature is available which
 
52/

makes i,t possible to suggest some general questions.
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Table 6 

A.I.D. GRANTS AND LOANS TO DEVELOPING NATIONS;
 
ESTIMATED VALUE OF EXTENSION COMPONENT * 

(1970 to Present, Including Proposed Projects) 

Region 	 Grants Loans Total
 
- thousands of dollars-	 (number)
 

Asia 	 7,079 12,513 119,592 (23) 

Near East 16,502 	 4,750 21,252 (15)
 

Africa 	 58,447 21,150 79,597 (42) 

(45)
Latin America 6,893 	 61,868 68,761 


Total 	 88,921 100,281 189,202 (125)
 

* 	 A rather rough definition of extension was used in sorting out these 

data. 	 It included:
 
Efforts from the supply side to deliver the results of research;
 -

- Efforts from the demand side with respect to (i)raising the 
level of capability of farmers to process and use new knowledge, 
and (ii)organizational activities at the local level to facilitate 
use of new knowledge. 

Source: 	 Delbert Myren, "Agricultural Extension: A.I.D. Experience,
 
Present Involvement and Some Unresolved Issues," AID/TA,
 
November 1976, Appendix A. (Prepared for the Title XII
 
Board meeting, November 22, 1976.)
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how important isa
One of the initial issues might be to ask: 


formal extension oroutreach function? Thehigh-yieldlng varieties of
 

wheat and rice, inmany cases, spread quickly and widely without 
a major,
 

The answer probably isthat major and significant
extension drive. 


technologies which offer a sharp improvement inreturns will spread
 

rather quickly among the more progressive and wealthy farmers. The
 

process, however, can probably play a significant role in (1)spreading
 

this technology more rapidly to the smaller farirsi and in (2)spreading
 

wide range
improved technology which offers less dramatic return among a 


For purposes of carrying out the Congressional mandate of
of farmers. 


reaching the poor majority, an extension function, therefore, isprobably
 

of major importance, even though itmay be difficult to demonstrate a
 

close statistical correlation between extension and productivity in
 
53/
 

LDC's. The extension function isalso needed to provide feedback to
 

researchers.
 

The next issue isto determine the most efficient and effective way
 

of carrying the externsion process out, assuming new technology has been
 

Some of the real and major problems faced by
generated by research. 


extension services inmany developing countries have been noted. In
 

certain cases, the operations of these groups could be materially improved
 

by relatively simple changes inthe existing system--such as providing:
 

more vehicles (or funds to maintain those which are available), adequate
 

expense accounts for field travel, and some form of incentive for getting
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out of the office. Inother cases the needed changes may be more sub-'
 

stantial--requiring, for example, a completely new approach to selecting
 

and employing extension workers or tying their work much more closely
 

into research. Insome cases part of the problem may be alleviated by
 

bringing the research workers incloser contact with the extension
 

workers or farmers; inother cases leading farmers might'be'engaged as
 
54/ 

Several other variants of the conventional model
extension workers. 


are discussed by Coombs and Ahmed.1
 

But'more-may be required. Infact, relatively new structures of
 

nonformal education may be called for. Coombs and Ahmed group these
 

approaches, in the context of rural development, under three main headings':
 

(1)the training approach, (2)the cooperative self-help approach, and
 
56/
 

(3)the integrated development approach.- Their vision ismuch broader
 

than the transfer of technology; indeed they implicitly criticize
 

My own experience with
conventional extension for being so narrow. 


extension inthe United States, however, would raise the question of
 

whether sufficient attention is given to technology transfers and
 

feedback to researchers. The problem isprobably more severe inthe
 

LDC's.
 

Here we'might briefly note four technology-oriented approaches of 

varying degrees of technical sophistication, starting with the most
 

simple.
 

The training and visit system of extension, designed by Daniel
-


Benor of the'World Bank,,has been tried in several, countries. 'Itis
 

'
 
designed for areas with large numbers of small farms using traditional
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methods and low level technology. It initially focuses on major crops
 

few simple aspects of their production which offer 
the greatest


and on.a 

uses village workers with comparatively scope for increasing incomes. It 


low educational standards supported by subject matter specialists 
and
 

provides close supervision through a management 
system,which establishes
 

a clear single line of responsibility.
 

The Pueblo Project was organized by CIMMYT to 
increase.maize.
 

-


farmers. The strategy emphasized research in
 production among 6rnall 


fields, groups for instruction and credit, and 
the use of
 

farmer's 


While there was close coordination
 Lfarmer-monitored-demonstration plots. 


with credit agencies, there was little connectionwith federal research
 

and extension agencies. Evaluation of the program has shown mixed
 

numberof suggestions for improvement of such
 results, but provided a 


efforts. 

- Production centers, in Wortman's use of-the term, may be defined
 

as follows:­

a farm staffed by a small number of scientists 
concerned
 

...

with development of agricultural practices for 

the surrounding
 

It would serve as a headquarters for extension personnel
region. 

and as an important testing site in the national system. An
 

important activity would be the advanced field 
training of
 

substantial numbers of young people who would participate 
in
 

extensive tests on the station and on surrounding 
farms.59/
 

In short, these units might be similar to some of the 
smaller field
 

stations operated by some of the State extension services 
in the United
 

States. 

Commodity oriented national programs have been conducted-in 
a 

They seek to link the ­
number of developing nations in recent years. 


http:farms.59
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final phases of research with on-farm testing and adoption. Some.
 

commodity programs are of a temporary production campaign nature with,
 

heavy extension involvement; others are of a more permanent research,
 

nature., Inthe former case, the campaigns have emphasized the use of
 

improved seed andfertilizer and the provision of credit. When given
 

suffit.ient attention and support, these campaigns have often proven
 

effective inmeeting short-run production goals. The Masagana 99 program
 

inthe Philippines appears to be a recent example. The problem is to
 

keep up the momentum once the initial fervor has passed. More permanent
 

research-oriented commodity programs have been utilized in India and
 

other countries. Some of these could well have more of an extension or
 
60/
 

outreach nature.-


Inaddition to these approaches itshould'be noted that the inter­

national agricultural research institutesiconduct relatively'small but
 

effective training'and outreach programs with crop specialists in
 
61/
 

individual LDC's.-


Other varients could be cited--and are by Coombs and Ahmed intheir
 

1974 book and in a more recent publication. These books, and other
6/
 
recent materials, need to be studied in detail. Information is parti­

cularly needed on cost-effective approaches for small farmers. 1 In
 

any case, the-decision of what is the best approach for a particular,
 

country can-only be made on a individual country basis and after further
 

review.
 

Meanwhile what is A.I.D. to do? How much attentionshould be given
 

to extension? How much funding'should be provided?, Inview of A.I.D.'s
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rather large de facto financial contributions-to extension, it would
 

seem that a noticeable increase in attention at the Washington levelis
 

called for. Certainly the-lack of any A.I;D./Washington staff members
 

most peculiar oversight., The
assigned to this area might beseen as a 


Title XII board appears to have a significant interest in extension and
 

its agricultural development committee may be expected to provide a
 

needed point of focus. Whether more funds are immediatelyneeded for
 

extension programs in light of the relatively large current investment
 

is not at all clear. These and other such'concerns are important and
 

deserve future attention Within A.I.D. and theBIFAD process.
 

6. CONCLUDING REMARKS
 

Improved technology, when applied-at the farm level, can play a key
 

role in-improving the-lot of the poor majority in most of the developing
 

nations. Technology cannot, of course, dolthe entire job;it may, by
 

itself, have less to contribute to the position of the poorest of the
 

poor than certain'social programs. And it certainly cannot do the job
 

by itself;,a whole range of other activities, many of which are described
 

elsewhere ,in"A.I.D. Agriculture Development Policy Paper," must also be
 

undertaken if agriculture is to get moving and the poor majority are to
 

progress. But without improved scienceand technology, few other programs,
 

including those of a rural development nature, will move very far or
 

have any lasting effect. Improved technology, therefore, is usually a
 

necessary though not sufficientfactor. 
 --

The threeessential institutional-components to improved technology
 

are research, education, and extension. Research is the heart of the
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system, but is'of little or no value unless itis put into use. The,
 

effectiveapplication of technology requires both formaleducation and training
 

programs and less formal extension,or outreach functions. Education
 

also provides the trained personnel for both research: and extension.;
 

Educationtand,'extension may, of~course, be concerned with matters other
 

than technology and hence inthis, sense-may besomewhat broader. While
 

the three components are competitive for resources, they can have a,
 

highly complementary effect when combined inthe right balance. The
 

balance will inturn depend on the stage of agricultural development of
 

the country as well as on other matters.
 

As important as they'are, agricultural research, education and
 

extension have gone through some peculiar ups and downs inA.I.D. Even
 

before A.I.D. was founded in1961, agricultural educationand extension
 

were infavor inpredecessor organizations, an emphasis which continued,
 

into the early AI.D. years in the 1960's. Research received some
 

increase inattention with the-formation of A.I.D. in 1961, but was­

relatively neglected until the late 1960's when itbegan,to assume some
 

significance, and the 1970's when it attained full stride. But by the
 

time researchwas moving, both education and extension had become relatively
 

neglected inovert terms, although not overlooked in project funding.-


Ina more'rational sequence of activities aimed at new technology, one
 

might have started with research and education, followedby extension.
 

Extension without a technology to~extend and without a trained staff is
 

a rather futile activity (except with a simple technologyor where,
 

extension is primarily aimed at some other purpose).,.Conversely,
 



- 48 ­

research without a trained staff may-beslow ingetting underway and
 

without an' outreach system may be underutilized. The three form-a close
 

and symbiotic relationship when properly phased and meshed.
 

But ifthe potentials from this interrelationship are to be more
 

more substantial
fully realized, and Ifthe three areas are to provide a 


contribution to agricultural development, A.I.D. will have to face the
 

question of providing more specialists forits own operations. At
 

present the research function is understaffed, particularlyin the
 

regional bureaus inA.I.D./Washington and in the-field. But the situation
 

in research isfar better than for agricultural education and agri­

cultural extension - for which, incredibly; there appear to be no special­

ists (or even-non-specialists) inA.I.D./Washington to provide expertise
 

or who-have-overview'responsibility. 'Ifthis observation is correct,
 

A.I.D.Iclearly needs to review its staffing pattern (which seems to
 

emphasize the'generalist, especially-in higher positions, rather than
 1 66/
 
agricultural specialists) if it is to provide a well-balanced program
 

inagricultural science and technology). Presumably the Title XII Board
 

will be interested in this matter and have'some thoughts to offer.
 

The challenges to effective 'research, education, and extension in
 

the developing nations are many and they are formidable. Indeed the
 

task would seem to be'more difficult thaninthe developed nations, for
 

a variety of reasons. -Hence assistance organizations like A.I-.D., which
 

intendto help carry out effective agricultural and rural development
 

activities, also face severe difficulties inimproving these essential
 

institutional components of improved agricultural technology. -Assistance
 

agencies often do not know how to best respond to these challenges.
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They also oftendo not know how to structure and balance their programs 

or those of the developing nations--though essential bits of informati~n 

may be around in scattered form., 

A.I.D., however, tends to loose sight of the fact-that it is not
 

'
 alone inthis challenge. Other developed nations and international '
 

assistance organizations, face the same problems intheir aid programs.
 

Moreover, any'balancing of A.I.D.'s resources in and for agricultural,
 

technology, should be influenced by the degree and nature of assistance
 

by other assistance groups inthese fields. Although there is some
 

knowledge of such matters at the mission level, there is little such
 

information inA.I,D./Washington (aside from the international centers).
 

Itisto be hoped that the Title XII Board for International Food
 

and Agricultural Development and its associated joint committees for
 

research and agricultural development will provide the needed focus and
 

resources necessary for a more enlightened and efficient approach to
 

agricultural science and technology and inturn to improving the lot of
 

the poor majority indeveloping nations.
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19J The potentials in this area, however, may be more limited than is
 
In the case of some crops raised by low-income
widely recognized. 


- the constraintsfarmers - such as cassava, sorghum, and millett 

apply to both supply and demand. In terms of supply, these crops
 

are raised under the poorest growing conditions; thus once certain
 
basic improvements are made, the technical limit to yield increases
 
may be rather low. Similarly, the demand for such crops for food
 

consumption is rather limited; they have both low price and income
 
The result is that a given increase in
elasticities of demand. 


production may result in a greater drop in farm price than would be
 

true of crops with more elastic demand. And the drop in price may
 

not, beyond a certain point, be of great advantage to many consumers
 
because of their lack of interest in the commodity. Thus, once the
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1V 	limited market demand for these crops is satisfied and production
 
(oA) conditions permit, both producers and consumers may be better
 

served by turning attention to crops with higher price and income
 
elasticities of demand. This argument would be less significant
 
for self-sufficient farmers who do little trading in the market and
 
are both producer and consumer; they, however, would be the most
 
difficult to reach with the new technology. In some cases, improved
 
production techniques, such as the cassava, could lead to increased
 
production by commercial growers for feed, rather than sharply
 
increased production by small farmers for food use. The matter of
 
crop choice is,for these and other reasons, a complicated one that
 
merits further study.
 

These figures differ somewhat from those given in the "A.I.D.
 
Agricultural Policy Paper" (p.27). Part of the difference is that
 
these figures include contributions to the International Fertilizer
 
Development Center under Item 2; in the policy paper table they are
 
listed elsewhere. Also, the policy paper figures are those requested
 
by A.I.D., not actual appropriation or expenditure.
 

_jJ 	 See, for example, the following papers in Arndt, Dalrymple, and
 
Ruttan, o ~cit.: John Mellor, "Relating Research Resource Allocation
 
to Multipe Goals," pp. 484-493; and de Castro and Schuh, op.cit,
 
pp. 504-522.
 

g/ 	For an introductory discussion of intermediate and vocational
 
training, see: World Conference on Agricultural Education and
 
Training, Copenhagen, 1970,FA7UNESCO/ILO, Vol. I (Proceedings),
 
pp. 13-133; and Philip H. Coombs, with Manzoor Ahmed, Attacking
 
Rural Poverty; How Nonformal Education Can Help, Johns Hopkins
 
Unive tyPressTfor the World Bank), TW4, pp. 131-133, 135, 241­
242.
 

L/ 	 This paragraph is based on discussions with Richard L. Shortlidge,
 
Jr. (AIDIPPC), who has done extensive study of higher agricultural
 
education in India.
 

L/ 	 The early administrative history of this program is fully discussed
 
by John M. Richardson, Jr., in Partners in Development; An Analysis
 
of AID-University Relations, 19MT , chigan State University
 
Press, 1969,272 pp. The experience is analyzed in Building Institutions
 
to Serve Agriculture (AID-University Cooperation in Technical
 
7-ss-stance), Committee on Institutional Cooperation Purdue University,
 
1968, 236 pp. Historical details on several of these projects are
 
provided in Hadley Reed, Partners with India; Building Agricultural 
Universities, University of IllnoT7Coege 7 Agriculture, 1974, 
159pp.; K. L. Turk, The Cornell-Los Banos Story, New York State 
College of Agriculture, Cornell University_1T7X, 504 pp. The 
reference to $150 million was provided in Builaing Institutions..., 
p. 222.
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2/ 	Building Institutions..., op.cit., pp. 182, 183.
 

26 	 According to one source, of about 2,250 foreign graduate students
 
studying agriculture in U. S.universities in 1976,only 520 or 24%
 
were currently being directly supported by A.I.D. ("Development of 
Research Personnel," inWorld Food and Nutrition Study: The Potential 
Contributions of Researcb,-Supporting Pap ers Nati-iWa-Academyof 
Sciences ,1977, Vo. V_,Study Team 14, Subgroup C). 

27/ 	 Estimate provided by Helen Wilson, TA/PPU, December 16, 1976 
(calculation made in summer of 1976). 

28 	 For further discussion of these matters, see: Sterling Wortman,
 
"National Agricultural Systems," in Strategies for Agricultural
 
Education in Developing Countries, the Rockefeller Founoation,
 
working papers, December 1974, p. 29; World Conference.... op.cit.,
 
and Building Institutions, op.cit.
 

29 	 Coombs and Ahmed, op.cit., p. 131. The authors cite the new agri­
cultural colleges 7n Idia, Los Banos in the Philippines, Makere
 
University inUganda, and Chapingo inMexico.
 

30 	 Clarence G. Gray, III, "Agricultural Curricula and Instruction for
 
National Development," in Strategies..., op.cit., p. 179, 180.
 

31 	 John A. Pino, "Graduate Training for National Development: A
 
look at the Rockfeller Foundation Approach," inStrategies...,
 
op.cit., p. 194.
 

32 	 The training programs conducted by CIMMYT and IRRI are described
 
and analyzed by Burton E.Swanson in "Impact of the International
 
System on National Research Capacity: The CIMMYT and IRRI Training
 
Programs," inArndt, Dalrymple, and Ruttan, op.cit. pp. 336-363.
 

13 	 For example, the G. B. Pant University of Agriculture and Technology
 
initiated a special bachelor of science program for gramsevaks or 
village level workers. As a substitute for 5 years experience or 
more inextension or its equivalent, they were allowed lower admission 
requirements and a shorter period of formal study. A detailed 
analysis by Shortlidge indicated generally good academic performance.
 
Thus, a program which allowed participation of a lower socio­
economic group was efficient in both equity and economic terms
 
(Richard L.Shortlidqe, Jr., "University Trainin for Gramsevaks in
 
India: An Example of Recurrent Education in a Low-Income Country,"
 
Economic Development and Cultural Change, October 1975, pp. 139­
153. ) 

14 	 Some examples of practical education programs are provided in
 
"Managing Planned Agricultural Development," Government Affairs
 
Institute (for A.I.D.), August 1976, chp. XIV, pp. 6-15.
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29 See World Conference.. p.cit. (Vol. I),201 pp., and (Vol. II), 
184 pp. A short list of WTtitems is summarized by Coombs and Ahmed, 
op.cit., pp. 130-132. 

2Y Pino, op.cit., p. 195. 

_.7/ There are a few exceptions, particularly where "governments handed 
over to a new university all or part of one of the old experiment 
stations of the Department of Agriculture, with its pre-existing 
facilities for teaching and research." Examples include: the 
University of Malaya at Serdang, the University of Ceylon at 
Peradeniya, Ahmandu Bello University at Samaru (Nigeria), and the 
University of Sierra Leone at Njala and Rokupr. (G. B. Masefield, 
A History of the Colonial Agricultural Service, Claredon Press, 
xford, 1972. T25T 

i/ Wortman, op.cit., p. 30. 

19 Gordon Havord, "Conference Summary," in Strategies..., op.cit., p. 
434. 

jQ/ 	World Conference..., op.cit., p. 92.
 

jJ 	Based on comments by Joseph W. Kovach, Office of International
 
Training, Bureau for Program and Management Services, A.I.D.,
 
December 10, 1976.
 

j/ 	This situation in India varies between the modernized and tradi­
tional colleges. Graduates of the modernized colleges are in
 
relatively strong demand; graduates of the traditional colleges
 
have more difficulty in finding employment. (Based on discussion
 
with Richard L. Shortlidge, Jr.)
 

j/ 	Uma Lele, The Design of Rural Development, Lessons From Africa,
 
Johns Hopkhn Univers1tyW s (for the World, Bank),T5,p2.
 

j] 	The British Colonial Agricultural Service found in the 1940's that
 
the failure of the extension message to reach women was one factor
 
delaying progress, particularly in East Africa where women performed
 
many of the agricultural tasks (Masefield, op.cit., p. 97).
 

j/ 	 These and related matters are discussed by Coombs and Ahmed, op.cit.,
 

pp. 125-128, 239-241.
 

j/ 	 Building Institutions..., op.cit., pp. 57, 228, 229.
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/ 'he British Colonial Agricultural Service evidently had 
rather 

clear views on this matter as early as the 1920's. A recent
 

history of the Service refers to "The dogma, accepted 
in principal
 

everywhere, that extension must be preceded by research..."
 

(Masefield, op.cit., p. 96).
 

Theodore W. Schultz, "Education and 
Research in Rural Development,"
 

4§/ 	
in Rura! Development in Tropical Latin America (ed. by K. L. Turk
 

and L. V.-Crowder), NWew York State College of Agriculture, Cornell
 

University, 1967, pp. 396, 397.
 

A.I.D. Experience, Present
 49 	 Delbert Myren, "Agricultural Extension: 

Involvement, and Some Unresolved Issues," A.I.D./TA, November 

1976,
 

p. 1. (Prepared for the Title XII Board Meeting, November 
22,
 

1976.)
 

Ibid., p. 2. Further details are provided in Appendix A of the
5/ 
My'ren paper. One exception, for which a project paper has been
 

prepared, is a proposed extension outreach loan of $3.0 
million for
 

Thailand.
 

Estimate provided by Helen Wilson, TA/PPU, December 16, 1976 
(calcu-


D5 

lation made in summer of 1976).
 

52 	 A comprehensive evaluation of experience in Latin America 
through
 

the late 1960's is provided by Edward B. Rice in Extension 
in the
 

An Evaluation of Official U.S. Assistance to AqricuTuraT
Andes: 

in' entral and'outh America, A.U- PPC, Evaluation
Ex'tension-'Services 


Paper 3A, April 1971- 552 pp. TATso publ--ished under the same title
 

by the MIT Press in 1974.)
 

3 Ibid., pp. 387-400. 

§J4 	 "The Tanzanian Government has decided recently that there will 
be a
 

person in each village, drawn from it and a part of the structure
 

of the village organization, who will be responsible for providing
 
Apparently, this is to be in
assistance to the village farmers. 


Field representatives
substitution for traditional extension agents." 


would, however, be assigned to work with the village representatives
 
("A Conceptual Framework for USAID Agricultural
under one proposal. 


Assistance in Tanzania," American Technical Assistance Corporation,
 

October 1976, pp. 10, 13.)
 

The Office of Rural Development in Korea,
§ 	 The varients include: 

production programs in Africa, and the Societ4 d'Aide Technique et
 

Coombs and Ahmed, op.cit., pp. 30-35.
de Cooperation in Senegal. 


Coombs and Ahmed, op.cit., pp. 24-26, Training is reviewed in
§J 

help 	in Chapter 6, pp. 66-B8; and the
Chapter 4, pp. 36-48; fsei 


integrated approach in Chapter 7, pp. 89-111.
 



- 57 ­

§/ 	Details of this approach are provided in Daniel Benor and James'Q.
 
Harrison, Agricultural Extension: The Training and Visit System,
 
World Bank, May 1977, 55 -p.
 

Q/ A relatively abundant literature exists on Plan Pueblo. One of the
 
most useful summary papers isDon Winkelmann, "Plan Pueblo After
 
Six Years," in Small Farm Agriculture: Studies inDeveloping

Nations (ed. by G' trick et al.), Purdue UnTversty,$Experiment

Station (Dept. of Agricultural Economics), Station Bulletin 101,

September 1975, pp. 130-146. Also see: Delbert Myren (ed.),

Strategies for Increasing Agricultural Production on Small Holdings
 
CMMYTAigust 1970, 86 pp.; and The Pueblo Projec-T:ivn Years
 
of Experience, 19674973, CIMMYT, 1T78T-pp.
 

.J9 	Wortman, op.cit., p. 32.
 

§ 	 For detal~s on research- oriented campaigns, see A. H.Moseman,

"Coordinated National Research Projects for Improving Food Crop
 
Production," in Arndt, Dalrymple and Ruttan, op.cit., pp. 367-380.
 

§_I/ 	 The outreach activities of IRRI and CIMMYT are outlined inArndt,

Dalrymple, and Ruttan, op.cit., as follows: Nyle C.Brady, "The
 
International Rice Research Institute (IRRI) Outreach Program," pp.

295-305; Haldore Hanson, "The International Maize and Wheat Center
 
(CIMMYT) Outreach Program," pp. 306-322.
 

./ 	Manzoor Ahmed and Philip H.Coombs, Education for Rural Development;
 
Case Studies for Planners, Praeger: 175,661 pp.
 

§/ 	See, for example, Dale W. Adams and E.Walter Coward, Jr., Small-

Farm Development Strategies: A Seminar Reart, The AgricuTtal

Development Counci, 1972, 23 pp.; and Benor and Harrison, op.cit.
 

§J 	Some such information isprovided in "Managing Planned Agricultural

Development," op.cit., Chp. XIII, pp. 1-74.
 

§ 	 For further comment on this point, see Vernon W. Ruttan, Inte­
grated Rural Development Programs: A Skeptical Perspective,"

International Development Review, No. 4, 1975, pp. 9-16.
 

§/ 	One recent tabulation indicates that the number of agricultural

specialists inA.I.D. decreased from 379 to 82 between 1968 and
 
1976; concurrently the number of program specialists increased from
 
84 to 383 ("AID Due For Hard Appraisal," Front Lines, March 31,
 
1977, p. 8). The matter was discussed dutreng t- confirmation
 
hearings for the new A.I.D. Administrator John J. Gilligan.
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