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CIAT is a nonprofit organization devoted to the agricultural and economic 
development of the lowland tropics. The government of Colombia provides 
support as host country for CIAT and furnishes a522-hectare site near Cali for CIAT's 
headquarters. In addition, The Colombian Foundation for Higher Education (FES) 
makes available to CIAT a 184-hectare substation in Quilichao and a 73-hectare 
substation near Popay;n; the Colombian Rice Growers Federation (FEDEARROZ) 
also makes available to CIAT a 30-hectare farm-Santa Rosa substation-near 
Villavicencio. CIAT also co-manages with the Colombian Agicultural Institute 
(ICA) the 22,000-hectare Carimagua Research Center in the Colombian Eastern 
Plains and carries out collaborative work on several of ICA's experimental stations in 
Colombia; similar work isdone with national agricultfral agencies in other Latin 
American countries. CIAT isfinanced by a number of donors represented in the 
Consultative Group for International Agricultural Research (CGIAR). During 1983 
these CIAT donors were the governments of Australia, Belgium, Canada, France, 
the Federal Republic of Germany, Italy, Japan, the Netherlands, Norway, Spain, 
Sweden, Switzerland, the United Kingdom, and the United States; the World Bank; 
the Inter-American Development Bank (BID); the European Economic'Community
(EEC); the International Fund for Agricultural Development (IFAD); the OPEC Fund 
for International Development; the Ford Foundation; and the Rockefeller Founda
tion. In addition, special project funds were supplied by various of the aforemen
tioned donors plus the W. K.Kellogg Foundation, the German Agency for Technical 
Cooperation (GTZ), the International Fertilizer Development Center (IFDC), the 
United Natk,ns Development Programme (UNDP), and the International Devel
opment Research Centre (IDRC). 

Information and conclusions reported herein do not necessarily reflect the position 
of any of the aforementioned entities. 



Foreword
 
The dedication of the CIAT facilities ten years ago marked the 
beginning of a new era. Five years of intensive efforts involving 
negotiations, agreemests, election of aBoard, recruitment of staff, 
development of research and training programs, and amajor 
construction effort had been completed. Now with the new 
buildings and equipment in place there was great hope that rapid 
progress would be made in the accomplishment of the Center's 
bold and noble objectives. 

These 10th Anniversary celebrations honored the people and 
organizations who helped make this hope a reality. During the 
week of October 10, 1983, we welcomed back some of the 
pioneers who built this Center, along with the representatives of 
the national research systems, with which the Center has been 
developing its cooperative programs, and representatives of the 
organizations that are funding these operations. We wished to 
recognize the contributions of the founders, seek the advice of 
our collaborators, and thank our donors. We wished them to 
share with us the wonder and excitement of the results now 
coming out of the programs they helped us build on the solid 
foundations laid by dedicated men and women ten years ago. 

Through these Proceedings of the loth Anniversary, we now 
share with you a record of these days of celebration. 

We have included in these pages the complete texts of the 
messages presented during the Symposium and the formal Acts of 
Commemoration, as well as the program, asummary of the 
activities from a previously published issue of CIAT International, 
aphoto collage of memories, and several examples of the 
multitude of articles that appeared in the Colombian press. 

The work in the years ahead will surely be challenging; but 
there will also be moments like this when we will be able to meet 
and join in the common satisfaction of having committed our lives 
to such a humanistic enterprise. 

John L. Nickel 
Director General 
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Report of Research and International Cooperation 

On12 October 1983, CIAT celebrated the 10th 
anniversary of the inauguration and dedication of the 

facilities at Palmira, Colombia. 

The week-long set of activities brought 
together employees and staff, members of 
the Cali and Palmira area, national program 
leaders and government officials, founders, 
and representatives of the international 
donor community in a tribute to and 
evaluation of CIAT's contribution to the 
application of modern agricultural science 
in alleviating the world's hunger. In 
addition, those who conceived, founded, 
and implemented CIAT were honored. 

At the Acts of Commemoration, John L. 
Nickel, Director General, acknowledged 
the vision of the founders of the Center 
with the following statistics of the results of 
CIAT's labors: 

Many farmers now have bean varieties with 
higher yields and the need for fewer applications 
of pesticides. They now have available new 
varieties and agronomic practices that trip!e 
cassava yields. Rice yields have increased by 50% 
in more than 20 countries. New pastures are 
opening a totally distinct horizon in the 
developmet of this continent's frontier, 
National research institutions have been 
strengthened by 2500 professionals who have 
received training at the Center. .... Nevertheless, 

there are still people dying of hunger, and they 
are dying needlessly... Therefore, this is not 
simply a commemoration of the inauguration of 
these buildings but a call to all of us for renewed 
dedication to the enormous task we have in front 
of us. 

CIAT was born in 1967, when the 
original proposal written by Lewis M. 
Roberts, then of the Rockefeller 
Foundation, and Lowell S. Hardin, 
formerly of the Ford F, undation, was 
accepted by those two organizations and 
the Colombian government, then under the 
leadership of President Carlos Lleras 
Restrepo. The first years, under founding 
director Ulysses J. Grant, were a period of 

building resources. Headquarters facilities 
were in "El Porvenir," a small group of 
buildings on land provided by ICA, the 
Colombian National Agricultural Research 
Institute, and programs were disciplinary, 
in the suggested crops of a legume for 
human consumption, forage legumes and 
grasses, and limited work in rice and maize 
through collaborative programs with the 
already existing IRRI and CIMMYT. 

By 12 October 1973, CIAT had moved 
into the uniquely designed "arches" of 
CIAT-Palmira headquarters, which have 
become a symbol of its support and 
strength. On 19 November 1974, John L. 
Nickel was named Director General. 

The programs have reorganized into 
multidisciplinary teams of scientists 
working as partners in research with 
trained scientists in the national programs. 
In 1969, the programs included rice, swine 
and beef cattle production; in 1971, the 
cassava program was initiated, and in 
1972-73, the bean program. All were 
production-system oriented. Today, CIAT 
has worldwide responsibility for beans and 
regional responsibilities for tropical 
pastures, rice, and cassava. The Seed Unit 
serves all four commodities. There are now 
92 senior scientists from 24 countries and 
1200 support staff, mostly Colombians. 
Crop and resources research is consducted 
at the CIAT-Palmira headquarters, as well 
as at the four substations in Colombia 
(beans at Popayan and Quilichao, rice at 
Santa Rosa, pastures and cassava at 

Continued on p.2 
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national programs in Latin America, field trips to the Quilichao, Popayan,Continuedfrom p. 1 
Africa, and Asia; 14 founders; 11 Carimagua, and Palmira research stations 

representatives of collaborating institutions (Thursday and Friday).
 
on the world and regional levels; 10 CIAT The consensus at the end of the week


Carimagua) and in the networks of regional 
was that, although CIAT is living up to thetrials throughout Latin America, Asia, and donor agencies, 13 members of the Board 

Africa. of Trustees; and governmental, civil, and expectations of its creation, now is no time 

With the strengthened capacity of ecclesiastical authorities in Colombia. for complacency. International research 

Events included the National institutions still have a tremendousresearchers in the national programs, CIAT 
Consultation Workshop (Monday and responsibility in helping feed the millions

is now fast approaching the stage in which 

the firmly established international research Tuesday); Founder's Banquet (Tuesday); of hungry people in the world.
 

networks become international research Symposium on the Challenge of The 10th anniversary celebration was
 

programs of mutually independent factors. Agricultural Research in the Tropics simply an occasion to !top and look back,
 
Acts of Commemoration of look ahead, and renew vigor for the nextParticipants at the 10th anniversary (Wednesday); 

celebrations included 36 representatives of the 10th Anniversary (Wednesday); and day of work.* 

Consultation Workshop: 10-11 October 

National Program Leaders Convene at CIAT 
Thirty-six leaders of national agricultural 
research programs in Latin America, Asia, 
and Africa participated in the Consultation 
Workshop, along with international 
donors, in the discussion of the direction 
and impact of CIAT's research. Ir. addition, 

.,CIAT Program Coordinators and 
Administration briefed them on the present 
research of each of CIAT's commodities. 

The welcoming speech by John Nickel 
contained a description of CIAT's 
international cooperation strategy, which 
he summarized by the words 
complernentarity, cooperation, and 
consultation. 

"Na one institution, especially the "We have neither the time nor the 
IARCs, can do it alone," he stressed. To resources to explore other scientific 
alleviate hunger and poverty, he said, it is aspects, no matter how interesting or 
necessary to work together in a important they may appear to be," said 

complementary fashion, while exploiting Moncada. "That is why collaborative 
the comparative advantage of each projects are or should be an important 
organization. Cooperation basically takes component in achieving technological 
the form of a research network of advances. . . [We benefit from] using 
collaboration and outposting of liaison technology generated at the international 
staff; and consultation stresses the centers and adar:ing it to the conditions of 

importance of national research leaders our eccogical areas; using germplasm of 
advising and counseling on CIAT's goals, various species; and having our human 
achievements, and future plans. resources trained [by the centers]. National 

Gustavo Nores, Director of Resources programs, such as INIA, provide their
 

Research and International Cooperation, infrastructure, resources, and personnel to
 
CIAT, discussed commodity research consolidate cooperative programs of
 
networks, thei r importance, foundations, -nutual benefit."
 
and character;stics of operation. Douglas R. Moncada pointed out that it was
 
Laing, Director of Crops P.esearch, CIAT, important to do together, neither agency 
 *1 
spoke about decentrali.ation as a key factor trying to boss the work, and to design
 
for collaborative research and presented mechanisms to bring closer those who
 
some background, achievements, and ideas generate knowledge. He showed interest in
 

for decentralization activities and strategies. aspects such as water management and
 
Representing the national program drought studies. Finally, he recommended
 

leaders, Jesfs Moncada de la Fuente, that national programs stt ss generation,
 
Director General of the National Institute diffusion, validation, and regional transfer
 
of Agricultural Research (INIA), Mexico, of production technologies, and that the
 

CIAT scientists (top) were briefed on national
addressed the role and expectations of international centers generate consolidating 
national incitutions in collaborative knowiee that explores the frontliers of program activities nd needs for collaborative 
resaoalh.i in tve sciee he research. Participants also had the opportunity collaboraesen nowel Ths shouldoresm ni 

to meet in informal discussions: Armandoresearmch in a paper presented by Angel science. This should be made, he said, 

Ramoi, Moncada recalled that national without overlooking the socioeconomic Samper, Gustavc. Barney, Jorge Ortiz M6ndez
 

programs work on producer problems, component and the multidisciplinary (middle) and Pat Barnes McConnell, M. Sail
 

mostly of regional importance. mechanisms of efficiency.* Renovat Baragengana (bottom). ("
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Recent Special Donations Recognized 
O, 

Kellogg Auditorium in Process: James V 
Richmond, Vice-Presideot of the Kellogg 
Foundation, assisted in unveiling the mock-up of 
the new 200-seat W.K. Kellogg auditorium, 
recently funded at '0.0 

"It was one key item from the master plan that 
we had not been able to build," said John Nickel 
in his speech thanking the Kellogg Foundation. 
He reported that final plans are ready to seek 
bids for the construction and building will start 
very soon. The work will be a remodeling of the 
present amphiteatre into a facility with related 
furniture and audiovisual equipment to hold 
major international conferences and similar 
events. 

(Left to right: Warren Baum, John Nickel, 
Richmond, and Rodrigo Lloreda.) 

I 

EL'ecronmicroscope Received from 1al:anese: "You may find it surprising that 
an international center striving for excetence in agricultural research would 
have gone for 10 years without an electronmicroscope." said John Nickel 
while thanking the Japanese Government, represented by the Ambassador to 
Colombia, The Honorable Hiroshi Nagasaki, for their recent donation of an 
electronmicroscope worth over US$120.000. 

The microscope can magnify up to 200,000 times, compared to current 
microscopes used at CIAT which magnify about 2000 times. The microscope 
will be administrated by the virology section of the Bean Program, although its 
use will be open to all programs in the Center for virology and plant 
pathology research. 

(Left to right: Nagasaki; John L. Nickel; Francisco Morales, bean virologist, 
CIAT; and K Aoyagi, technician from JEOL, Japan.) 

Plaques Unveiled 

A plaque was presented by the National Agricultural Research 
Programs of Latin America and the Caribbean to the Colombian 
Government and the CGIAR for their support of CIAT. 

(Left to right: Rodrigo Lhored,i, CrIotibia's Minister of Forvign Another plaque distinguishing Cailos leras Restrepo, who 
Relations; Doris Eder de Z.,imbranu. Governor, Valle del Cauca (otributed to the ( reation of CIAT as then president of 
Eduardo Alvarez Luna. Agricultural Research and Deelopment Colombia, was presented by CIA r. 
Director, Alimentos del Fuerte S.A., M6xico; and lo, Pra/eres ((itt to right Arianct Samper. CI A I fourder and Chairman 
Ramalho de Castro, Executive Director, I MBRAPA, Braid.) [n1,rritt, Of the Board of I ritees; Lleda; and John L. Nickel.) 

the hter-Aneri( an Developmen' Bank, the European [( onomi( Community, 

CCIAT International lpublished four tims a y,ir to highlight results of resear( h in progress 

T. A and international (nllaboration. CIAT is a nonprofit organization devoted to the agricultural 
arid etonomic (,vlofpment of the lovland tropics, finn(ed lby a number of donors 

Apartado Areo 6713 
Cali, Colombia 

represented in i hi ( cnlhative Group (or International Agri( ultural Resear(h ICGIAR). 

During 1933. t. is(C I\ Tdonors are the Ro( kefeller Foundation, the I ord Foundation, the 

World Bank, 


the Internmtionl l und for Agri( ultural Developnent the OPEC Fund for International
Cynthia L. Garver, Editor 
Rodrigo Ferrerosa, Wi iter Develrpment. an(! the governments of Australia. Belgium. Canada, France, the Federal 

Alexandra Walter, Produi lion Editor Re;ubhi( (of (rmany, lI iin. the Netherlanis, Norway, Spain, Switzerland, the United 

Carlos A. Rojas, Graphic Artist Kingdom. ad the I nited States. In adJition. spi( til proje( t funds are supplied by these 
CIAT Graphic Arts, Printing various donors oinl tW KV'llog Foundation, the International Development Research 

Centre, ,,n( the I nited Nations Devlopment Programme. 

Infor ni. it ' ind oniclusions reported herein do not necessarily reflect the position of any 
of the. ,(oru.tentioned agencies, foundations, or governments. 
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Acts of Commemoration: 12 October 

Formal Acknowledgment of 
Support for Center Operations 
Representatives from the World Bank, the 
UNDP, FAO, the Colombian government, 
and CIAT participa.ed in the observance of 
the commemoration of the inauguration 
and dedication of CIAT's facilities on 
Wednesday evening. 

After special unveiling of receni 
donations (see box p. 5) as a thanks to all 
of CIAT donors, John L Nickel opened 
the formal events by vecognizing the 
support and assistance of the.founding and 
donor agencies. 

Warren Baum, Vice President of the 
World Bank and Chairman of the CGIAR, 
provided an overview of CGIAR and 
explained CIAT's coniception and current 
mandate. He expressed his wish to see 
more of the research rietwork that is being 
woven, recognized his privilege to have 
served in the cause, and thanked CIAT and 
the Colombian government for their 
commitment. 

William T. Mashler, Senior Director of 
UNDP's Division for Global and 
Interregional Projects, reviewed the history 
of CIAT and the contribution that UNDP 
is makin- to the system, from about $0.5 
million in 1971 to some $8 million 
annually by 1983. He spoke about the 
importance of technical cooperation 
between developing countries and 
increasing the networking of research, and 
described UNDP's involvement in it. He 
concluded by thanking John L. Nickel and 
Reed Hertford, Chaiman of CIAT's Board 
of Trustees, for their work at and for 
CIAT, and the Colombian government for 
its support to the enterprise. 

-

"[glofalmost US$20 million per 
year, for our international 
operations. ...In a few words, we 
are extremely thankful for these 
generous donations.,." 

-Reed Hertford, Chairman, 
CIAT's Board of Trustees 

Hertford explained how the Board of 
Trustees carries on its work to ensure a 
responsible direction. He noted that the 
Board felt responsible to the donors, 
Colombia, the CGIAR, CIAT personnel, 
and the national research programs. Col-
laboration with the latter was highlighted as 

UW 

., 

-: 

particularly important in the process of 
transferring agricultural development. 

Emilio Trigueros, Latin America 
representative of FAO, spoke on behalf of 
the institution's Director General and 
Assistant Director General. He 
acknowledged the cooperation taking place 
between FAO and CIAT and the 
importance of training and strengthening 
national research capacities even with the 
present budget cuts. He noted some of 
CIAT's achievements and congratulated the 
Center and Colombia for hosting it. 

Rodrigo Lloreda, Colombian Minister of 
Foreign Affairs, reminisced about the years 
of formation of C1AT, eloquently 
applauded the work CIAT is doing, and 
spoke of the urgency to work for the needy 
(see story p. 6).* 

William Mashler (speaking, left photo) reviewed UNDP contributions. 
(Left to right: Reed Hertford, Rodrigo Lloreda, John Nickel, Doris Eder 
de Zambrano, Mons. J.M. Escobar, Warren Baum, Emilio Trigueros.)
Warren Baum (speaking, right photo) explained CIAT's mandate within 
the CGIAR system. (Left to right: Mashler, Hertford, Lloreda, Nickel, de 
Zambrano). ( 

http:participa.ed


Agricultural Research: 12 October 

National Leadersan International 
Donors Stress Need to Continue 

A hiighlight of the o~lebration of the 10 
years of CIAT's pre ,ent plant was the day-
long sympo~sium or. t'he challenge and r fle 
of aizricultuLra] rescarcl, in tapping the 
potential of the lox%land tropics. 

In wvelcomm ! the participants, CIAT 
Director General, Jo)hn L. Nickel. paralleled 
the 1983 ,symposiunm to one that was held 
10 years ago). "On that o ccasion," he said, 
"renoxvntd international personalities ... 
addressed a vroup1 cf scientific and political 
leaders from arond the world on this
important subjo ... hN v, 10 %.arslater, 

it seem-, approptar to, continue on a
similar theme .t. " 

Leis M. Roberts Sneof the two c N-
authrsihf thf posittis ,c poritin of th 1r 
conceptali:id IAT, presided ver the 
metin. wetll S. Hardin, ti ther 
co-authr, in an address entitles 
orin!mlly cnceived and CIAT today, 
spoke abuMt the rcastonthat moed their 
instytution,, (Rockefeller and Ford 
Feondatons) to lnch what he terned 
"the (dIATexperment." 
i Hardin described the project's rationale, 

the remons for its shaping and its 
svOILutim , and defined theNTtdy'limitatigs~~~ ~ ~ ~origin ~~ 

optimiho scin a entAand resources 
alpocati th.CIAT's research is already 
impnctingon the whole of society, and 
Hardin recommended that more 
investment be made in assessing that 
impact. He presented three puzles forinaeimihare 

(2) How far should it go in decentralizing 
research? and (3) What role should 
research play in the small- versus large-farm 
problem? Hardin concluded that CIAT is 
not becominga an "ossified institution that 
the wkorld is littered with," as John 
Knowles, then president of the Rockefeller 
Foundation, warned in the inauguration 
Sy;mposium. 

In a pres.entation titled, "The role Of 
agricultural rese~arch in econmmic 
de'velopme'nt," Laurence D. Stife.l discussed
the prposition that biological science is an 

efficient -source of econo~mic growth,
although ariculture had earlier been 
cosidered a "Itagnant backwater" in the 
proindIffa shoul described theit t'nnt. 
expansi f xptnditUrsm vr-uscarche-far 
third w ardcountrics and described the 
not man 'sfied instiuo thhatch 
producing in the third wrld. H" pinted 
to what hncaned "i'ncctenaguration 
prhsblad ,um t.-baSed trschnears1 'ms",t Ci 
inchsdnl the in theapres Of soC l hitl 
distributi of benefit, the risin cost f 
maintenance restnarch, and the difficuh of 
attractng adcen atticfundine tc sustain ando 
~r ~ ~ h~ hr~iiirocie~ ~ one usifyng ioidoeicdcigi iil.H n ~~~~~foeeopenht adexpad the benefits f agricltural research apprpriationr f the benefits t research 

In the latter part of his presentation, Stifel 
spoke about the current trends in 
agricultural research and highlighted the 
importance that genetic engineering, now in 
its early star'es, may have in future varieties 
improved thirough DNA and g:ene 
manipul-,,on methods. He recommended 
that the CGIAR system sharpen its 
research priorities to justify the continued 
flow of resources to this field and cited the 
necessity for investing more in agricultural 
research. 

Rbertor Jtngito, former Minister Of 

Agariculture Of"Colombia and now
Ambassador Of this countr, to the
 
European Economic Community, gave a
 

t elping
presentation entitled "fe 
m agriculturalesan hihltedthe 

resarch " derscribing the imprtanc that 
itaaseagrlyltre in the prcnss f ecomic 
devovpment and justiain biglnical 
reearch for d syvehsinseshthird rpi
 
countries lie dso jribste te otthe
 

oarriers third wrld
that impthis cuntries 
in mestg more heavily in r icarch 
despite the high returnso the Ivits ent. 
And he orefed to the prblem f 

encunter in 19dthe process of development. and ho the internati al research center 
cs th a (ttroieneity, the need to scoeme is useful fr proidngrcnomi srei~n's 
benefit the pwrer farmers, and the ne to tid "Ore con ide ndds the rf scale anddecibinng rtesmurcts allcation pac tat otioent r has by individual c entries,agriculture especially for those 

TirdWio 
rblems' to hae thnilscirdad 

n ose o sram ain anbinc 
rution fhabeis thnerifinos 

re rchagnd qoed advantafes of internatihal centers and 

vuloin tihr 
consmption. After an ecrbnomeic 

tustificatio of tbrecenters, Juiontrie 
cincluded by penintin lmyt of the 

considerati: (I ) How far shoulaed a c i auaendntif i sustain gahvernments and institutioms to 
research institutioneo into promotinpe provide the centers with the resources 
adopti of the technology it generates? necessary to fulfill their goal.* 
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Colombian Government Sends 
Message of Support and Friendship 
The Colombian government has supported 
CIAT since its beginnings in 1967. 
President Carlos Lleras Restrepo actively 
assisted in the Center's founding; President N 
Misael Pastrana Borrero pledged the 
country's friendship in a tree-planting 
ceremony on CIAT grounds during the 
inauguration ceremonies in 1973; and 
President Belisario Betancur sent a message 
of support during the 10th inniversary 
celebration in 1983. 

"The Colombian government totally 
supports the research carried out at CIAT 
in the search for improved nutritional 
conditions for low-income groups in Latin 
America and the Caribbean," said Rodrigo 
Lloreda Caicedo, Minister of Foreign 
Relations, who as governor of the Valle del 

CIAT Receives Merit Award from the 
Colombian Government: On behalf of the 

Colombian President, Belisario Betancur, the 
Cauca in 1968 participated in landacquisition for CIAT facilities. 

Minister of Foreign Relations, Rodrigo
Lloreda Caicedo (speaking above), decorated " 

atuthetActsfofCommeoacltion,Athea, reprsentingCrtBion, 
Lloreda, representing President BelisarioBetancur, described CIAT's founding and 

CIAT with the merit award, Orden at Meritoen et Grado de Cruz de Plata (right), upon 
consideration of .its contribution toagricultural development of Colombia, the ,::i: ' !,:(i 

honored Lleras Restrepo for his impulse that it has given to agroindustrial 
determination in making the project a production, and its work in training a great 
reality. He defined CIAT as a "scientific 
enterprise of wide economic projection" 
and a "technological effort of deep social 

number of researchers ..."The decoration 
of award took place during the 

commemoration ceremonies on Ociber 12. 

content." 
Lloreda pointed out that CIAT has been 

a pioneer in carrying out a philosophy of stimulating to know that not all research efforts agencies budgeted for world development 
providing low-input, technical know-how are aimed at producing weapons or satisfying organizations. 
in the crops that most contribute to the luxurious appetites, but that there are also men He recalled the need for developing 
dietary balance of tropical countries. He and institutions that occupy themselves with the countries to exchange technical and 
said that this work is being done "quietly basic needs of the human being. institutional experiences with countries of 
and effectively, like a good seed, which is In criticizir', the great expenditures (over similar development status. 
silently spread and after some time it $600 billion. that are made in the world Lloreda cnncluded with the message of 
sprouts splendorous." In addition, he said: for purposes of war, Lloreda reported that friendship and support from Colombian 

In aworld where 250 of the population are 
affected by some degree of malnutrition and 
10X are chronically affected by it, it is 

this figure exceeds the total foreign debt of 
developing countries and surpasses all the 
direct and indirect aid of private and public 

President Betancur to CIAT and its donors, 
particularly those represented at the 10th 
anniversary celebrations.* 

CIAT International 
Apartado A~reo 6711 
Cali, Colombia 
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Program 
Program Overview 

Monday
 
10 Oct.
 

Consultation Workshop on research and international cooperation 

Tuesday 
11 Oct. 

Consultation Workshop (cont.) 
Banquet in honor of CIAT's founders 

Wednesday
 
12 Oct.
 

Symposium: The challenge for agricultural research in the tropics 
Acts of Commemoration of the loth Anniversary 

Thursday
 
13 Oct.
 

Field trip to Quilichao and Popayan substations 
or individual consultations at CIAT headquarters 

Friday 
14 Oct. 

Field trip to Carimagua National Research Center: 
or Field trip to Palmira headquarters 
or individual consultations at CIAT headquarters 

Consultation Workshop 
Welcome: CIAT's philosophy of research and John L. Nickel 
international cooperation CIAT 

Expectations and role of national institutions Jesfs Moncada 
in collaborative research INIA, Mexico 

International cooperation between Gustavo A. Nores 
national institutions and CIAT CIAT 

Presiding Efrain Pinto 
ICTA, Guatemala 

Research in field beans, progress and future plans Aart van Schoonhoven 
Discussion CIAT 
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Presiding Jos6 Ramalho 
EMBRAPA, Brasil 

Research in cassava, progress and future plans James H. Cock 
Discussion CIAT 

Presiding Alfredo Montes 
INIPA, Per6 

Research in rice, progress and future plans Joaquin Gonzilez 
Discussion CIAT 

Presiding Fernando G6mez 
ICA, Colombia 

Research in tropical pastures, progress and future plans Jos6 M. Toledo 
Discussion CIAT 

Presiding Emilio Madrid 
INIA, Chile 

Training: The need for a concerted plan to Fernando FernAndez 
strengthen national research programs CIAT 
Discussion 

Seeds: A vehicle for delivery of technology Johnson E.Douglas 
Discussion CIAT 

Information services: An essential mechanism in the Susan C. Harris 
communication with national institutions CIAT 
Discussi n 

Presiding Eduardo Alvarez 

Decentralization: A key factor in collaborative Douglas R.Laing 
research CIAT 
Discussion 

Presiding John L. Nickel 
CIAT 

General discussion on the role of CIAT in relation to 
national and regional programs 

Founders' Banquet 
Master of Ceremonies Armando Samper 

Chairman Emeritus of 
the Board 

Recognition of founders John L. Nickel 
CIAT 

Cutting of the anniversary cake and toast to the founders 

Statement on behalf of CIAT founders Ulysses I. Grant 
Founding Director General 

of CIAT 

Statement on behalf of the Goverment of Colombia Gustavo Castro 
The Honorable 

Minister of Agriculture 
of Colombia 
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Symposium. The Challenge for Agricultural 
Research in the Tropics 

Opening remarks John L. Nickel 
CIAT 

Presiding Lewis M. Roberts 

CIAT as originaily conceived and CIAT today: Lowell S.Hardin
 
mandate, objectives and achievements Purdue University
 

The role of agricultural research in economic Laurence D. Sti ,l 
development Rockefeller Foundajn 

Presiding Reed Hertford 
Board of Trustees 

Why developing countries should invest in Roberto Junguito

agricultural research Ambassador of
 

Colombia to CEE 

Closing remarks Reed Hertford
 
Board of Trustees
 

Commemoration Ceremonies 
Special Events 

Presiding John L.Nickel 
CIAT 

Recognition of recent special contributions 

W. K. Kellogg Auditemiu.,, James Richmond 
W.K. Kellogg Foundation 

Electronmicroscope Hiroshi Nagasaki 
His Excellency
 

The Ambassador of Japan
 
to Colombia
 

Unveiling of plaque presented to CIAT by the national
 
agricultural research programs of Latin America and the
 
Caribbean
 

Unveiling of plaque presented by CIAT to Carlos Lleras 
Restrepo, Ex-President of Colombia 

Formal Act of Commemoration 

Welcome John L.Nickel
 
CIAT
 

Salutor/ addresses Warren Baum
 
World Bank
 

William Mashler 
UNDP 

Emilio Trigueros 
FAO 
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Wards of appreciation Reed Hertford 
Board of Trustees 

Address on behalf of the President of the Rodrigo Lloreda 
Republic of Colombia The Honorable 

Minister of Foreign 
Relations 

Field Trips 
Quilichao 

cassava James Cock 
beans Shree Singh 
tropical pastures Rainer Schultze-Kraft 

Popayin 
beans Marcial Pastor-Corrales 
cassava Clair Hershey 

Carimagua Gustavo A. Nores 
Jos6 M. Toledo 

Guillermo Cedeho 
tour of station 
introduction 
cassava (one stop) 
tropical pastures (four stops) 

Palmira Douglas R. Laing 
Alfonso Diaz 

field tour 
farm 
greenhouses 
Seed Unit 
Genetic Resources Unit 
laboratories 
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Welcome to 
the 10th Anniversary Symposium 

Ten years ago, one of the principal acts in 
the inauguration of the CIAT facilities was a 
one-day symposium on the Potential of the 
Lowland Tropics. On that occasion, 
renowned international personalities: Galo 
Plazo, Paulo Alvim, Raul Prebisch, Benjamin 
Viel, Armando Samper, and Lewis Roberts 
addressed a distinguished group of scientific 
and political leaders from around the world 
on this important subject. 

In the intervening years, the results 
coming from the cooperative programs in 
CIAT and national and regional research 
organizations have amply demonstrated that 
this potential can be utilized for the benefit 
of mankind. 

Now, ten years later, it seems appropriate 
to continue on a similar theme. Once more 
we have the pleasure of having many 
distinguished personalities present, and 
three leaders in the field of international 

..-	 agriculture have kindly agreed to make 
major presentations describing the challenge 
and the role of agricultural research- in 
tapping this potential. 

John L. Nickel On behalf of my colleagues, and in my 

Director General, CIAT own personal capacity, I wish to thank all of 
you for taking the time to attend this 
important event, and particularly to thank 
our three speakers who have made a special 
effort to develop these themes and papers 
which, I am confident, will serve not only as 
a highlight of these commemoration 
activities but also, in subsequent printed 
form, as an important reference source for 
agricultural economists and agricultural 
research scientists around the world. It is my 
honor and pi ivilege to ask Lewis Roberts, 
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on~e of the participants in the first 
symposium and co-author of the paper 
which first conceptualized the idea of an 
international center for tropical agriculture, 
to preside at the first session of this 
sympusium. 
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CIAT as originally conceived and CIAT today: 
mandate, objectives, and achievements 

As I interpret my assignment, my task is to 
comment on the CIAT of yesterday, today, 
and tomorrow. While I will refer to many 
other institutions as well, I shall focus on 
CIAT and the national programs with which 
it works so closely. 

This Center and asister institution, the. 
International Institute for Tropical

1ij 
Agriculture (IITA) in Nigeria, were conceived 

in the mid-1960s. Those of us who were 
involved saw these initiatives as experiments 
to test different type of international 
center. Each of these new institutions would 
deal with several commodities, not focus 
exclusively on one or two. Systems would be 
stressed. No tested blueprint for 

. .international centers of this type existed. But 
if the underlying concepts were reasonably 
correct, the payoff could be great. 

aIn 1967 the Government of Colombia, the 
.I Rockefeller Foundation, and the Ford 

Foundation, soon joined by the Kellogg 
Foundation, agreed to launch the CIAT 
experiment. We would move beyond the 
talking stage to learn by doing. With the 
coaching of national institutions and the best 
help we could find, we would put the 

LoweRI S.Hardin concepts to test. We suspected that several 
Professor, Agricultural Economics, of these concepts would not stand up over 

Purdue University time. But without trial and error, we did notknow which ones they were. 
In 1966, as member of the Ford 

Foundation, co-authored with Lewis M. Now the CIAT experiment has been 
Roberts (The Rockefeller Foundation) underway some 15 years, ten years since 
the proposal which led to the major facilities were in place. Today we 
creation of CIAT. recognize those individuals and institutions 

that launched this experiment and sustain it 
with their intellectual and financial 
resources: I.join my colleagues in a salute to 
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all who are participants in CIAT's ongoing 
work. 

We seek to give substance to this 
recognition by reflecting on the wisdom 

We canemodaskhied in theuiin wognow ask, which of the original working 

proposit;ons are being veriiied? What impact 
are the joint national institution-CIAT 
initiatives having? What implications can be 
drawn from the lessons we have learned? 

What follows are selected observations 
that, I hope, have a bearing on the above 
questions. In no sense, however, is this a 

comprehensive assessment. In the early years
I had the good fortune to have a seat at the

I hafotunetoth goo ave set atthe 
CIAT table. As a trustee I was then, in one 
sense, a participant in the CIAT experiment, 
Before these buildings were dedicated, 
hcwever, my direct involvement ceased, and 
since 1972 1have been a distant but 
interested observer. It is from this 
perspective that I shall comment on why, to 
my view, CIAT came into existence. This will 
identify some of the underlyingconcepts that 
were involved. Then I will briefly trace the 
evolution of CIAT's mandate. I will highlight 
a few of the Center's substantial 
accomplishments and identify what seem to 
me to be some unsolved puzzles. Finally, I 
will examine some of the implications that 
the CIAT experiment appears to hold for 
tomorrow. 

Why CIAT? 
The case advanced for creating an 
international research and training center to 
serve the lowland tropics (1)contained thefollowing now-familiar rationale d 

In the vast tropical areas of the world, 
food production isbarely keeping pace with 
burgeoning population growth. Hunger and 
malnutrition are pervasive global problems. 
Until population growth rates moderate, 
food production needs to increase at an 
unprecedented pace. 

In the tropical Americas, food crop yields 
and rates of animal production are generally 
low. Most of the efforts to transfer higher 
yielding technologies to the tropics from 
temperate zones have been unsuccessful. 
Much of the tropical agricultural research 

that has been done has focused on export 
crops. Where modern scientific research has 
systematically addressed tropical food crop 
production problems, promising results are 
being achieved. Thus, scope appears to exist 
for economically increasing the productivity 
of presently cultivated lands. 

Scope also exists for bringing new areas 
into cultivation. These are the under-used, 
almost empty lands on the agricultural 
frontiers. On these acid, infertile soils, 
mostly in remote areas devoid of 
infrastructure, the sun shines and the rainsfl.I h rpclAeiaa siae 
fall. In the tropical Americas, an estimated
850 million hectares, or 42 percent of the 
land area, is in this category (2). If not soon 

then later greater production will likely be 
required from these resources. But because 
some of these areas include fragile 
ecosystems, wrong approaches to their 
development and use can produce lasting 
damage. Therefore, it is important to 
accelerate the search for more intensive 
systems of use-systems that can be 
profitably managed on asustained yield 
basis. 

The foregoing was only apart of the 
rationale for CIAT's creation, however. 
Already, by 1966, the investment made in the 
International Rice Research Institute (IRRI) 
appeared to be yielding high returns. The 
Mexico-centered wheat improvement 

program of the International Center for 
Maize and Wheat Improvement (CIMMYT) 
was scoring exciting successes. Thus, the 
Rockefeller and Ford Foundations could seeencouraging results emerging from their 
sponsorship of the international rice and 

wheat work. If crops that had been 
researched as much as rice and wheat 
responded to concerted scientific efforts, 
perhaps the gains with long-neglected 
tropical food staples could be equally great. 

Further, it was felt that in Latin America 
and in Asia development assistance efforts to 

increase agricultural production through 
investment in extension .vere disappointing. 
There was a growing conviction that 
extension efforts were found wanting 
because improved, adapted production 
technologies were unavailable. Research, it 
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was hoped, would provide extension with 
new, powerful materials and technology to 
disseminate. 

In addition, Colombia, due to ;ts latitude 
and topography, offered awide variety of 
ecological and production systems. Suitable 
locations could be found within the country 
for field research appropriate to an 
institution serving tropical Latin America and 
the Caribbean. Besides, Colombia had an 
extended history of close working 
relationships with Rockefeller and Ford 
Foundation people and programs. A 
substantial degree of mutual trust, 
understanding, and good will existed. Hence 
a Colombian location for the Center seemed 
logical for both scientific and institutional 
reasons. 

Thus, CIAT was created because of 
concern about present and future food 
supplies. This was to be a production 
acceleration effort. Elements of a new and 
promising model for such work existed in 
the international wheat and rice programs. 
Collectively, the founding partners fit that 
they could mobilize the required resources. 
The hour was already late. It was Lime to get 
to work. 

The Evolution of CIAT's Program 
Our original proposal (1)for the Center 
dealt with the suggested program of work in 
terms of strategy, geography, ecology, and 
commodities. CIAT, we said, would 
complement national research systems by 
focusing on selected, relatively neglected 
food crops and ruminant animals. It would 
work in close collaboration with national 
programs in all that it did. The target regions 
specified were the lowland tropics in the 
Americas. Suggested crops included at least 

aefoodlumited ork onliegu and mon 
grasses, andsuch 
through cooperative programs with IRRI andCIMMYT. We left the door open to later 
consider root crops, vegetables, and tropical
fruit crops. 

Our suggested livestock program was 
equally ambitious. The beef cattle work 
would involve nutrition, anim3l health, and 
husbandry systems. 

This extensive array of suggested activities
 
was not a mandate. The Center's
 
management and board were to sort out and
 
implement the precise program of work. 

Naive as it now seems, we thought that 
such an ambitious program could be 
accomplished with: 

0 23 senior plus 18 junior specialists.
 
0 to 5million o and
 
US$4-5 million for station development,
 
buildings, and equipment.
 
US$3-A milion annual operating budget
 
once the Center was up to speed.
 

Some research and training were begun in 
1967. This early start was made possible by 
the Colombian Agricultural Research 
Institute (ICA) which generously opened its 

Palmira Station to a growing nucleus of as 
yet homeless CIAT staff members. Initially, 
Founding Director U. J. Grant and the first 
Board of Trustees specified CIAT's program 
more nearly in terms of scientific disiciplines 
than by commodities. Professional staff 
members were hired into one of four 
groups: plant sciences, animal sciefices, 
service disciplines (economics, engineering, 
biometrics), and training and 
communication. Station development,
laboratory and service facilities, and training 
were planned to conform to this model. In 
fact, under the leadership of Francis Byrnes, 
two rather general 12-month training 
courses for production specialists were 
launched in 1969, one for crops and the 
other for livestock. Thus, in structure, the 
center more nearly resembled auniversity 
faculty of agriculture with its experiment 
station than the CIAT we know today. 

The initial structure was retained for only a 
short time. By the early 1970s, CIAT was well 

its way to a complete move away from adisciplinary organization to a 
sco autdisciplinarycommodity-based, multidisciplinary 
approach. First the rice, swine (added in 
1969), and beef programs were split out.Then the cassava program was s.arted in 
1971, followed by beans ir: 1972-73. All were 
viewed as production-system programs. By 
1976, the five commodity programs were 
judged sufficiently advanced to decentralize 
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the training and conferences unit into the 
commodity model as well. 

Three additicnal landiwrk changes were 
made in the evolution of CIAT's present
proam 	 phased outprogram.iThe. The swuinswine progrmprogramCas was phsedt 

(1975-79), and the multifaceted beef 
program was sharply narrowed and tocused 
by transforming it into the tropical pastures 
program. Major emphasis was directed to 
developing improved, legume-based 
pastures for specific target areas-acid, 
infertile soil regions-such as the "Llanos" of 
Colombia and Venezuela and the 
"Cerrados" of Brazil (2). Concurrently, the 
functions of the small farms systems program 
were redefined and transferred to the
commodity teams (3). 

The CIAT experiment to test concepts was 
work;ng. When initial perceptions were not 
verified by experience, changes were made. 
Organization by disciplines had been shifted 
into a commodity structure, each with its 
multidisciplirnary team. Consolidation had 
produced the CIAT commodity programs of 
today: beans, global mandate; cassava, the 
Americas and Asia; rice and tropical 
pastures, the region. To them has been 
added a cross-commodlty component, the 
seed unit (4). Having consolidated its base 
program, CIAT isnow moving into Asia and 
Africa. In addition, CIAT is hosting 
collaborative regional projects with 
international institutions that involve maize, 
sorghum, soybeans, potatoes, plant genetic 
resources, and phosphorus (5). 

What prompted this rapid evolution of 
programproa d ganisaition? Hindstprogram and organization? Hindsight 

suggests that a genuine concern for 
improving the well-being of the less 
advantaged as well as biological and 
institutional factors were involved. In my 
judgment they included: 

* 	 The region's heterogeneity. The 
extraordinary diversity of the region's 

ecological, institutional, economic, and 
social conditions became ever more 
apparent. The location specificity of key 
problems and workable solutions had to 
be faced head-on. 

0 	 The less advantaged. CIAT's management 

and 	board believed that the Center's 
program should be targeted to yield 
special benefits to nzedy groups (6). The 
groups they singled out are the large
numbers of small-scale, resource-poorfarmers and low-income consumers. 

Thus beans and cassava were emphasized 
because they are so important to these 
because the e omotiese 
producers (7). These commodities are 
also major components of the diets of the 
region's less affluent. So also are rice and, 
to a surprising extent, beef and milk (8). 

0 	 Critical mass. A minimum mix of talent, 
associated resources, and institutional 
linkages was required for rapid progress 
in solving problems. Such acritical mass 
could best be assembled by mobilizing itaround an individual commodity. This in 

turn limited the number of commodities 
the Center could accommodate. 

0 	 Comparative advantage. CIAT isa very 
small component of the agricultural 
research universe. One of its prime 
functions is to complement and help 
strengthen national research institutions. 
What CIAT can do best includes work 
with germplasm banks and test 
nurseries; networking; mobilizing and 
sharing relevant information and 
specialized talent. These functions can be 
effectively organized along commodity 
lines. 

0 	 Program-budget considerations. Initially 
CIAT's financial support came from a 
small number of donors who had close 
and frequent personal contacts with the 
Center. As of necessity the number of 
donors increased, relationships became more formalized (9). This process was 
accelerated with the creation of the 
Consultative Group for International 
Agricultural Research (CGIAR) in 1972. 
Then followed the Technical Advisory 
Committee (TAC), systematic program

budget submissions, and external 
reviews. The processes of planning,budgeting, and evaluating were 
conducive to the adoption of a 
comducte Moretipota 
this method of program presentation 

of g p t 
helped individual donors understand justwhat their contributions would pay
for (10). 
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In my view, the above evolutionary 
process has been conducted with care, 
thoughtful analysis, and broad consultation.Although there was not always full 
cltosnus theehad don werefresource 

responsibly made, 


Accomplishments and Impact 
It is relatively easy to count the products of 
ClAT's activities. The numbers are 
impressive. Genetic materials evaluated, 
crosses made, and tests analyzed are in the 
thousands. More than 2200 professionals 
have participated in training at CIAT. Scores 
of publications and audiotutorials have been 
produced. Research stations are kept 
running in four places including -o-
managing the 22,000-ha ICA unit at 
Carimagua, a distant and isolated location, 
Relationships with national programs have 
been deepened and strengthened. 

By anyone's standards these are 
extraordinary accomplishments. BUt the 
question that matters is this. What difference 
does all of this activity make? Activities are a 
means to an end, not an end in themselves, 
That iswhy we seek to measure impact in 
terms of changes in the lives of people-
changes that are associated with what CIAT 
does. 

Difficult as precise assessment is,donors, 
quite properly to my view, want to know 
what their investments are producing. Their 
investments are substantial. The core 
resources (exclusive of the land and special 
projects) that will have been invested in 
CIAT in the last 16 years, 1968 through 1983, 
total (11): 

655 person years* Senior staff time 
* Expenditures on capital, 1983 U.S.$ 31.5 million 
* Operating costs, 1983 U.S.$ 190.5 million 

In 1973 the core operating budget 

(converted to 1983 U.S.$) was 8.7 million. 
This year the operating budget will have
Thiseathn doubedatgabutU$ he more than doubled to about U.S.$ 19 
million. Scientific accomplishments are 
cumulative but so are expenditures. What 
can be said about ClAT's cumulative impact? 

As I see it, CIAT's work ishaving an impact 
in four interrelated areas. But the further 

down the list one goes, the more difficult
 
measurement becomes.
 

First are the changes in food output and
Frtaetecagsi odotu n 
productivity that are associated 

with the improved technology actually in useby farmers. In this category, for example, is 
the production from the more than 50 
improved rice varieties (all based on CIAT
developed lines) released by 15 national 
programs in the region (12). These varieties 
and associated improved cultural practices 
were the product of national program-ClAT-
IRRI collaboration. Their use isestimated to 
have increased yields in the irrigated sector 
43%, or 1.2 tons/ha. Here in Colombia the 
average yield of irrigated rice rose even 
more sharply--from 3 tons/ha in 1968 to 5.2 
tons/ha in 1980 (13). The resulting larger 
output caused real prices to decline. As a 
consequence, the low income families, large 
consumers of rice, captured much of the 
benefits (14). 

I have obviously chosen the rice 
illustration because it is the earliest and most 
advanced of the CIAT programs. However, 
in the region the value of the increased 
production of this one commodity alone is 
so great that it far exceeds the total 
investment in CIAT since 1968. 

Other CIAT programs have a greater 
distance to go. Advanced bean, cassava, and 
pasture technologies developed in the CIAT 
commodity networks are now in the 
pipeline. In Costa Rica, Cuba, Guatemala, 
and Honduras, for instance, improved bean 
varieties have reached the farmer level. 
Throughout the bean network countries, 
large areas are being devoted te the 
production of improved seeds. In Cuba, 
application of the CIAT-developed package 
has been a major factor in doubling nationalcsaapouto vrteps ieyas 
cassava production over the past five years. 

But for the most part, the influence of CIAT's 
work on yields and total production of cropsother than rice is not yet detectable in 
available national statistics. In CIAT's words, 
"this technology isbeginning to have a real 
and measurable impact on the quantity and 

quality of food staples in Latin America and 
other parts of the developing world" (15). To 
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me this self-assessment is a fair description of 
what is happening. 

The second area of impact is in the 
opening of new technical horizons for 
productivity changes. For example, a major 
contribution of CIAT's pastures work is to 
unlock the door to previously unknown or 
unevaluated germplasm. This germplasm 
included forage grasses th;t are now doing 
well on farms in the poor acid soils of the 
target ecologies in the savannas. It also 
included forage legumes currently being 
released in Brazil, Colombia, and Peru. 
Access to the.e materials has helped to 
energize the v, hole tropical pastures 
network. 

Third isCIAT's catalytic impact on the 
growth and productivity of national research 
and educational institutions. This comes 
through the two-way flow of ideas and 
materials. The indispensable element is 
capable people. Development of human 
capital iscostly. Once partially developed, it 
is fragile. These people need institutions in 
which to work, and the capacity to 
contribute to and receive from the larger 
worldwide scientific community. CIAT's 
training and communication programs 
catalyze and undergird this ongoing process. 
Especially reinforcing are the thriving 
commodity networks in rice, beans, and 
pastures. Equally important, the Center helpssustain continuity of effort when national 

ta encounter periods of adversity, 
programs ecassava. 
Also, once higher levels of productivity are 
achieved. CIAT's contributions throughmaintenance research can be critical, 

The fourth and final impact area is in 
CIAT's contr-butions to changing public 
perceptions. This has to do with 
understanding what is required for 
agriculture to maximize its contributions to 
economic growth and human welfare. 
Important food and agricultural decisions 
are made not only by the Ministry of 
Agriculture but also by the Ministries of 
Finance, Planning, and Trade and the Central 
Bank. Actions taken by the other ministries 
may be fully as helpful (or limiting) as are 
those of agriculture. CIAT's work isan input 
into the shaping of public opinion. For 

24 example, its concrete products may help 

alter perceptions concerning the usefulness 
of careers in agriculture. Or, at another 
level, what CIAT does may have an ;mpact 
on governmental decisions as diverse as 
support to research or price policy. 

As the above reflects, my observations on 
CIAT's impact are heavily speculative and 
intuitive. More definitive assessments are 
needed. It is my view that CIAT and its sister 
institutions should increase their investments 
in impact assessment. Greater accuracy in 
measuring benefits relative to costs is 
needed: (a)to help CIAT decide which 
activities to add or delete; and (b)to help 
CIAT's donors justify the support they are 
asked to provide. 

Commendable progress is being made in 
this direction. For example, in presenting its 
plans for the 1980s CIAT estimated 
anticipated social benefit/cost ratios. At a 
10% discount rate these ranged from 8 to 1 
for beans to 15 to 1 for tropical pastures (16). 

Three Unsolved Puzzles 
When I reflect on CIAT's experiences, maoy 
unsolved puzzles come to mind. I want to 
think with you about three of them: (a) 
tradeoffs between research and 
development; (b) how far to decentralize; 
and (c) the small versus large farm problem. 

One can turn the first puzzle into thisquestion: How far should ClAT go into 
development activities? Take the case of 

If a stronger commercial feed
market couldbe developed, the production 
marke could be ope th prof the crop might become much more 
attractive. For use in milled feed 
formulation, the bulky perishable has to be 
dried and transported. The feed indur:ry is 
casually interested but unwilling to 
undertake the assembly and processing. 
Groups of producers might perform these 
intermediate steps. Other organizations are 
unable to provide the technical assistance 
and leadership required. CIAT has some 
know-how in the technical areas of chipping 
and drying and the Center could gear itself 
up in the business management aspects of 
such operations. Potential producer groups 
seek CIAT's help. To what extent should the 
Center's limited resources be diverted to 
these market development tasks? 



Or take the somewhat parallel case of the 
production and marketing of seeds. If seed 
of certified quality is not available to the 
farmer, much of CIAT's work isnaught. In 
several developing countries the seed 
industry, be it public or private, isuneven in 
quality and unreliable in performance. 
National programs want CIAT to help. But 
helping to eliminate the seed bottleneck is 
not primarily a research task. Will a CIAT 
commitment to the development of aviable 
seed industry weaken or strengthen the 
Center's research productivity? 

My second puzzle !s that of how far CIAT 
should go in dispersing its staff and 
decentralizing its activities, 

One of our initial working propositions 
was that CIAT could develop germplasm that 
was broadly adapted across rather diverse 
environments. At that time we probably did 
not fully understand why improved wheat 
and rice cultivars had been adopted so 
widely. History suggests that this is largely 
because they were bred for production 
environments that existed or could be 
created (e.g., by irrigation, fertilization) on a 
large scale across the tropics (17). CIAT's 
target areas include widely diverse 
production situations. Options for 
economically altering most of these 
production environments are limited. Under 
such conditions, a single genotype has a 
minimal chance of being optimally adapted 
over many regions. 

Consumer preferences further complicate
will be 

an ethe prospect that a single genotype ewidely adopted. Take beans, an extreme 

case. Brazil wants its beans small, black or 
cream in color. In the Andean zone beans 
must be large and red, while in Central 
America the preference is for small red ones. 
Preferences extend on through an amazing 
number of size and color patterns. So CIAT's 
breeding-improvement program works with 
16 basic commercial bean groups, each with 
its seed size and grain coat color specified. 

CIAT's experience in farming systems 
research is also instructive on the 
decentralization issue. From 1973-75 the 
Center had an agricultural or small-farms 
systems program. Why was it discontinued? 

Because the areas served are so diverse that 
it was impossible to develop improved 
whole-farm systems that were widely 
relevant. So CIAT decided to concentrate on 
generating better commodity components 
which could then be integrated into whole
farm systems via local institutions. On-farm 
research on commodity systems was 
continued, bu' the focus was shifted to 
component technology which rarely 
includes the whole farm. 

Throughout the agricultural development 
community today farming systems projects 

are burgeoning. To my view this spurt in 
activity is in part a reaction to centralized 
research-a push to get researchers off their 
experiment stations and onto farms. 

Furthermore, in today's international 
center system, CIAT has responsibilities 
outside of Latin America and the Caribbean. 
These include cassava in Asia and beans 
worldwide. The production of cassava in 
Indonesia and of beans in east Africa, for 
example, can best be served by posting CIAT 
staff members there. 

In his foreword to CIAT Report 1983 (12), 
Director Nickel emphasizes decentralization 
through networking. And CIAT's long range 
plan netor kin t incIass in 

plan calls for significant increases in 
outposted staff. 

In view of the foregoing, is the concept of 
retaining aminimum critical mass at 
headquarters still valid? It was with this idea 
in mind that a multimillion dollar investment 
has been made in CIAT's facilities. If fundingfor more positions isnot available, shouldthe Center shrink the headquarters team so 

that more staff members can be outposted? 
Now we come to CIAT's role in raising the 

income of the small relative to the large 
farmer, my third puzzle. This isawidely 
publicized issue, especially by the critics of 
the green revolution. CIAT has addressed 
this issue frontally in choosing its commodity 
mix. Beans and, to a lesser extent, cassava are 
small-farmer crops. 

What can output-increasing, unit-cost
reducing technology do for the small farmer 
who produces the same commodities as the 
large operator? It can raise his income. Not 

25 



as much though as it increases the earnings 	 agendas. They assist in mobilizing the talent 
of the large operator-even if the 	 and resources needed for the maintenance 
technology isscale neutral. So the absolute 	 research that is required to protect 
gap between the income of the small farmer 	 production gains once they are achieved. 
and that of the large farmer widens. I 	 They serve as a reliable source of materials 
therefore conclude that biological 	 and information. And, fortunately, they are a 
technology is a blunt instrument for 	 stable resource for training and continuity in 
redressing skewed income distributions, 	 regions where political fragmentation and 
Institutional changes, as in land tenure 	 instability are not uncommon (19). 
arrangements, seem to hold more promise. These are among the reasons why my 
Nevertheless, many believe that it is the eare mentw as or. w my 
small farmers, not the larger operators, that 	 earlier judgment was in error. Now Ibelieve 
the Center should be helping. For this to 	 that, were the center system to disappear, a 
happen, the technology CIAT generates 	 responsible world would have to reinvent it, 
needs to be such that its benefits are almost 	 so essential are the functions it performs. 
exclusively captured by the small farmers. The foregoing is not to suggest that there 
Here then ismy puzzle. How, for example, 	 iscause to relax in self-satisfaction. 
can CIAT scientists design bean or cassava 	 Institutions, like crops, have their own 
technology that will not be adoptable by 	 breeds of pests and pathogens. They have 
large farmers? Or, put another way, isthis a 	 self-serving names like bureaucracy, 
puzzle CIAT should be trying to solve (18)? 	 complacency, and insensitivity. These 

I have outlined the above puzzles in diseases can be fully as deadly to an 
institution as isan uncontrolled outbreak ofoverly simplified form. By now you know 

that my purpose was not to suggest solutions 	 blast to a rice crop. 

but to illustrate the tradeoffs that are 	 Perhaps this iswhat John Knowles, then 
involved in the choices CIAT makes. 	 President of the Rockefeller Foundation, had 

in mind when he spoke from this platform
WhenwafonludingC hoatten years ago today. He challenged CIAT not 

WenrCiAt worme,Its ouht ato the take itself or its fine new buildings too 
Center might work itself out of a job in 20 seriously. He said, "the world is littered with 
years or so. I was wrong. I did not then 	 ossified organizations that have forgotten 

that theyare means to an end and not ends
appreciate the role that CIAT and its sister 

in theye es t n0o. 
centers would come to play in the 

in themselves" (20).
collection, conservation, and diffusion of 

genetic resources. Nor di,' I then recognize Recently I had the opportunity to speind 
how important it was to link national three weeks here with CIAT staff members 
researchers directly into what was to become and visiting scientists. I encountered only a 
a well-articulated international system. At few institutional pests and pathogens. 
the hub of these networks the centers Clearly the Center isnot becoming ossified. 
perform key strategic functions in which Rather, to my not unbiased view, CIAT is a 
there are important economies of scale. more robust and thriving institution than I 
They help establish crop and animal research had dared dream it would become. 
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The role of agricultural research
 
in economic development
 

When CIAT's facilities Were inaugurated ten 
years ago, there were dire predictions that 
food production would fall dangerously 
behind population growth throughout much 
of the developing world. In contrast, the 
record of the last 	decade has been one of 
impressive progress. Food production in the 
developing countries has grown faster than 
in the developed countries, and food 
availability per capita has improved in Latin 
America and Asia. Much of this success is 

z( 5/ 	 attributable to the creative efforts of the 
scientists of national and international 
agricultural research institutions. 

But this isno time for complacency. The 
k 	 International Food Policy Research Institute 

projects massive food deficits for many Third 
World countries by the end of this decade. 

. .	 Little progress has been made in reducing 
the number of people who go to bed hungry 
every night. Whole populations in some 
parts of Africa today face near-famine 
conditions. Sub-Saharan Africa, in fact, has 
been the primary exception to the 
impressive record of the last decade. Africa's 
food production problems are compounded 
by such severe policy and management 
inadequacies that technological advances 

Laurence D. Stifel may not be able to play as prominent arole 
Vice-President, The Rockefeller there as in other developing areas.

Foundation Hunger and malnutrition, ultimately, are 
Second author: caused by poverty, much of it centered in
 

Gary H. Toenniessen rural areas. Moreover, the lack of rural
 
Assistant Director, Agricultural purchasing power and a plentifulfood
 

Sciences, The 	Rockefeller supply retard the growth of the industrial 
Foundation 	 sector as well. We now realize that industrial 

and agricultural progress are critically 
interdependent. A dynamic expanding rural 
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the poor to increase their income and to 
conquer hunger; it is the least expensive 
source of new employment; and it has a 
multiplier effect that stimulates overalleconomic prosperity. T:' reduce poverty and 
tcnomcpee opet,. wedust s t and 
to speed development, we must sustain and 
intensify present efforts to accelerate 
agricultural production. 

Historically, increased food production has 
been obtained by bringing more land into 
cultivation. In the past several decades, 
however, with growing pressure on land, 
growth in agricultural output has 
increasingly resulted from higher output per 
unit of land. Augmenting the productive 
capacity of lard is a key to meeting the Third 
World's food needs. New technologies to 
improve yields include superior crop 
varieties, improved agronomic practices, 
mechanization, and irrigation. The subject of 
this paper isbiological and social research, 
designed to create new knowledge and 
technologies to increase production on 
present farmland and to bring marginal land 
into sustained production. Although it is 
only one factor in generating agriculturalgrowth, improved technoloby isan essential 
prerequisite, 

This paper will focus on the growth of 
national agricultural r ,search systems, the 
establishment of the Consultative Group on 
International Agricultural Research (CGIAR), 
and recent discoveries in the biological 
sciences, that open new vistas of possible 
technological advance for the future. 

Agricultural Research ipercentage 
therDevloping Couries 

the Developing Countries 
Theodore Schultz laid the intellectual 
foundations for the proposition, that the 
application of biological science to peasant 
agriculture isan efficient source of growth; 
he and his associates demonstrated that raLes 
of social return on agricultural research, 
were unusually high and greater than on 
alternative forms of public investment. But it 
was the heralding of the Green Revolution 
in rice and wheat and the awarding of the 
Nobel Peace Prize to Norman Borlaug of the 
Rockefeller Foundation in 1970 that 
dramatically changed the image of 
agriculture from that of stagnant backwater 

to avital source of potential economic 
growth. 

Although defining different categories of 
agricultural research isalways somewhat 
arbitrary, it isuseful to distinguish among 
basic research that expands frontiers of 
knowledge without regard to possible 
application, applied research designed to 
produce new technology, and adaptive 
research to modify technology to suit the 
local natural and cultural environment. 
Becausp of the wide variability among small 
agroc'.matic regions in the tropics, the 
ultimate payoff requires location-specific. 
research to adapt technology to local 
conditions. This must embrace social science 
research to assure that technology is 
congruent with the practices of the farmer 
and the conditions under which she or he 
operates. 

There has recently been an enormous 
expansion of agricultural research in the 
developing countries after an initial, 
premature emphasis upon agricultural 
extension. The simple transfer of existingtechnoiogy developed for temperate 
conditions had priority in the 1950s because
it implied rapid results and was less costly 
than building a research system to produce 
relevant technology. But as awareness grew 
that extension without relevant technology 
was empty, the global balance of 
expenditures has now shifted from 
agricultural extension to agricultural 
research. Research expenditures as a 

of agricultural GDP increased 
from 0.3% in 1975 to ovei, 0.5% at present,
the 1985 target suggested -y participants at 
the World Food Conferen :e. The number of 
agricultural scientists in the developing 
countries doubled in the 1970s and now 
exceeds the number in the United States and 
Europe combined. Third World expenditures 
on agricultural research and numbers of 
scientists are well ahead of internationally 
accepted planning targets. 

Nevertheless, national research systems 
are at very different stages in the 
development of their capabilities. The 
distribution of research spending is highly 
skewed toward a few of the larger 
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developing countries: Argentina, Brazil, 
India, Mexico, and Nigeria account for two-
thirds of total expenditures. The few most 
advanced countries already have effective 
articulation with regional and international 
research organizations, well-equipped 
central research stations linked to small 
regional units for adaptive and on-farm 
research, growing numbers of skilled 
scientists, and graduate educational facilities 
where training and research are integrated 
and mutually reinforcing. More frequently,however, systems suffer from inadequate
faclitersysnd surfervics oor dWorldfacilities and support services, poorprvd 

management, fragmentation of effort, 
instability of funding, and expensivedependence on foreign graduate training. In 
mostcaseste owofn natnalinsystems 
most cases the growth of national systemshas been recent; many of their scientists arerelatively young and inexperienced,
Aringly toBung, 20-5nearse 
required to train and provide research 

experience for a sufficiently large number of 
young scientists and technicians to 
effectively staff a national research 
organization. This suggests that the fullimpact on production from the rapid build-
up of national systems in the 1970s cannot be 
expected until the latter part of this decade 
and beyond. 

The Consultative Group on 

International Agricultural Research 


The growth of national research systems over 
the past decade was stimulated by the 
spectacular breakthroughs in rice and wheat 
technology in the 1960s. Building on its 
cooperative country programs of the 1940s 
and 1950s, the Rockefeller Foundation, 
joined by the Ford Foundation, set up the 
first two international agricultural research 
institutes in the 1960s, IRRI and CIMMYT, 
where the seeds of the Green Revolution 
were planted. The rapid spread of these 
high-yielding cereal varieties in Asia and 
Latin America isfamiliar history. Within little 
more than a decade, over a third of all rice 
and wheat land in the developing countries 
was planted with high-yielding, semi-dwarf 
varieties. Modern rice varieties are now 
estimated to add some $3-4 billion annually 
to the value of world rice production. This 
experience confirmed that an independent 

international center, with acritical mass of 
scientists, multidisciplinary in composition, 
and with adequate research support, could 
realize genuine economies of scale in the 
development of valuable new genetic 
materials when linked to receptive national 
programs. 

Inorder to extend the dramatically 
successful model of the international center 
beyond the limits of American foundations' 
financial resources, a group of donoragencies, led by the UNDP, FAO, and the 

Bank, created the CGIAR in 1971. Itst oa riue slom osbe 
provides two attributes seldom possible 
under foreign assistance projects-stable,long-term funding and adecentralized 
structure that permits scientific autonomy at 
the institute level. Funding for the networko GA etr oesxoddrn hof CGIAR centers rose sixfold during the 
next eight years; then growth finally tapered
off and the first financial constraints were 

placed on expansion and operation of the 
system. The 36 donor members of the 
CGIAR are expected to provide $165 million 
this year to support the work of over 600senior scientists from 40 countries rn the 13 
research institutions that presently constitute 
the system. This cadre, only about .2%of the 
agricultural scientists working in th,,a ThirdWorld, isnow carrying out research on 
major crops and livestock products that feed 
most of the developing world's population. 

The two primary purposes of the CGIAR 
system are (1)to conduct applied research to 
create improved agricultural production 
technologies and (2)to strengthen national 
agricultural research capacities. 

The international centers have a 
comparative advantage over most countries 
in producing plant genetic materials with 
superior characteristics because of the 
diversity of their breeding materials and 
their critical mass of scientists. They serve as 
an impoi tant bridge between the basic 
research in more advanced countries and 
adaptive research in each developing 
country. Research results can now be fed 
into aglobal network that transmits new 
technologies where they are needed. But the 
early breakthroughs in rice and wheat 
technology were facilitated by two special 
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conditions. First, CIMMYT and IRRI could 
draw upon a large pool of une- i.oited 
information resulting from decades of 
research on these crops in the north. 
Second, their wide adaptability under 
irrigation meant that early expansion did not 
depend upon time-consuming adaptive 
research capacity at the national level, 
Neither of these conditions pertains to such 
important tropical crops as cassava, millet, 
legumes, and upland rice. Research to 
produce new technologies for these crops in 
heterogeneous environments can be 
expected to require more time and to 
produce only incremental gains rather than 
the revolutionary breakthroughs realized 
with the cultivation of irrigated cereals. 

The second objective of the international 
centers is to strengthen national agricultural 
research systems. National systems are the 
central component of the worldwide 
agricultural research network, for they have 
the ultimate responsibility for the adaption 
and extension of research to farmers' fields. 
It should be noted that scientific work at thenational level must not be inferior to that at 
the level of the CGIAR centers, for the 
research to adapt technology requires the 
same level of competence as to invent it. The 
ceter eve o sotenten atoion sstee 
centers serve to strengthen national systems 

inthree ways. 


First, training. According to my 
Rockefeller Foundation colleagues who 
worked in our cooperative program in 
Mexico, the training of skilled agricultural 
scientists there was more important than the 
development of new varieties. The target 
was not a new technology; the target was 
the indigenous capacity to produce a 
continuing stream of new technology. The 
international centers, accordingly, offer a 
rich diversity of programs to train national 
agricultural scientists, technicians, and 
extension specialists to absorb and apply 
improved technology in their respective 
countries. While all agree that the CGIAR 
training record isone of its most important 
accomplishments, as budgets tighten, this 
area isone of the least painful to cut. The 
system should examine carefully the 
adequacy of secure, long-term support for 
its training functions. 

Second, the centers contribute to building 
national systems by means of international 
networks and special projects of technical 
assistance and collaborative research. 
Because the growing extent of this off-' 
campus activity risks possible diversion of 
the centers from their central research 
mandate, the CGIAR set up a new institute, 
ISNAR, in 1981 with the explicit purpose of 
strengthening national agricultural systems. 

Finally, by increasing the stock of applied 
research, the international centers increase 
the potential returns from investment in 
national research Nations cannot be "free 
riders" in the utilization of the 'nefits. 
Investment in national research -ipacity-at 
increasing levels of sophistication- -is 

required to gain access to this knowledge 
and adapt it to the country's own resource 
and cultural environments. 

The CGIAR system has been a unique and 
effective institutional innovation. According 
to the conclusions of a recent external 
review of the system, "It isevolving in a 

r the systeb"t i e onding
maimer that allows flexibility in responding 
to needs and exploiting opportunities, it 
fosters ahighly efficient and professional 
approach, it permits increasing participation 
by individuals from developing countries, it 
provides bridges across national boundaries 
to bring the results of research to bear on 
the problems of world agriculture, and to 
harness the resources of the industrialized 
countries in support of research directed to 
the food needs of the developing 
countries." 

Second-Generation Problems 
Almost 15 years ago, Clifton Wharton alerted 
us that the Green Revolution could bring a 
cornucopia of benefits for the Third World 
or a Pandora's box, whose very success 
would produce subtle and more difficult 
problems. After stressing the enormous 
benefits of science-based technology in 
agriculture, we now turn briefly to some of 
the second-generation problems that have 
emerged-the issue of social equity in the 
distribution of benefits, the rising cost of 
maintenance research, and the difficulty of 
attracting adequate funding to sustain and 
expand the benefits of agricultural research. 
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After the initial advances of science-based 
agriculture in the 1960s, there was intense 
criticism that the new technologies were 
bypassing the majority of poor farmers and 
heightening the inequitable distribution of 
income in rural societies. Some warned of 
the danger that the Green Revolution might 
foment a red revolution. The emotional 
rhetoric of the time has calmed somewhat 
now, and the mounting evidence of social 
science studies permits assessment of the 
social repercussions of the high-yielding 
varieties. 

We must distinguish between the 
distribution of benefits within a single 
agroclimatic region and among several 
regions. Within a reasonable range of land 
size, the improved technologies are scale-
neutral for all farms within that region. Farm 
size per se has not been a constraint, for 
example, on either the adoption of the high-
yielding grain varieties or on the growth in 
productivity. In fact, however, small farmers 
have lagged behind because of their lower 
ability to take risks arid more limited access 
to credit, fertilizer, and other inputs. While 
the adoption of new technology does not 
directly mitigate the poverty of landless 
laborers or farmers with poor-quality 
holdings, the creation of a buoyant rural 
sector does enhance economic 
opportunities for everyone in the region. 

On the other hand, there has been a 
marked increase in the disparity among 
regions, for most of the new varieties are not 
well suited to the less productive 
environments, especially those without 
assured water supply. Governments have 
given priority to food self-sufficiency over 
rural income generation. There has been a 
drive for high yields in the better endowed 
areas. The large numbers of farmers on 
resource-poor land practicing a stagnant 
agricultural technology demonstrate too 
clearly that it issimpler to solve the problem 
of food than the problem of poverty, 

In response to this second-generation 
problem, the CGIAR has revised its initial 
priorities and is increasingly 'ocusing on 
resource-poor areas and resource-poor 
farmers in all areas. ICARDA, for example, is 

developing technologies for low-rainfall 
areas of the Near East; CIAT isworking on 
upland rice, beans, and cassava, crops 
important to the incomes and diets of the 
poor; IRRI is increasing attention to rainfed 
areas in spite of their lower yield potential. 
In research on neglected crops and areas, 
studies of farming systems have been useful 
in defining the need for technologies not 
dependent on purchased inputs beyond the 
means of poor farmers and the importance 
of crop intensity over yield. But small-scale 
farmers are just beginning to receive 
tangible benefits from the early research on 
these stubborn problems. 

Another second-generation problem is the 
rapid rate of technology obsolescence in the 
tropics and the heavy burden of 
maintenance research. The natural enemies 
of plants continue to evolve-pathogens 
mutate, insects adapt to formerly resistant 
varieties and develop resistance to 
pesticides. In many cases the positive 
attributes are lost in a relatively short period 
of time. Expensive maintenance research to 
stabilize host resistance isnecessary on a 
continuing basis just to stay even. Extensive 
monoculture acerbates the risks. The IRRI 
rice variety IR36 is a substantial 
improvement over the varieties that were 
the basis of the Green Revolution in rice; 
grown on over 11 million hectares, it is the 
most widely planted food crop in the history
of world agriculture. Because a major 
breakdown of resistance of IR36 could have 
catastrophic consequences, IRRI devotes as 
much as half of the funds available for 
germplasm improvement to maintenance 
research. While the high cost of varietal 
obsolescence is a function of success, it also 
isdiverting substantial funds from the central 
purpose of advancing the frontiers of new 
technology. 

A third unexpected consequence of the 
Green Revolution is the spread of unrealistic 
expectations concerning the ease and 
rapidity of transforming traditional 
agriculture. The Green Revolution is a hard 
act to follow. This isparticularly true of 
recent research focused on poor farmers and 
marginal lands. In contrast to the need for 
increased funding to tackle these difficult 
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problems and cover maintenance research 
needs, there are signs of lagging interest by 
donors and national governments alike. The 
plateauing of donor funding for the CGIAR 
has caused a reduction in budgets for the 
centers and a revision of plans to serve 
national systems. Forced by depressed global 
conditions to cut budgets, national leaders, 
discouraged by the slowness of practical 
results, have reduced the rate of research 
expansion. And this isoccurring just when 
breakthroughs in the more basic biological 
sciences offer the promise of providing 
agricultural research with powerful newtools and capabilities, 

Frontiers of Agricultural Research 
Agricultural research isa dynamic process. It 
must respond to changing food needs while 
simultaneously capitalizing on an ever-
expanding base of scientific knowledge and 
technological capability. The scientific 
frontiers of biology are currently advancing 
at a rapid pace; some believe a biological 
revolution isunderway that presents long-
term opportunities for substantial increases 
in agricultural productivity. The Rockefeller 
Foundation isseriously exploring how it can 
help assure that farmers in developing 
countries receive benefits from these 
advanced new technologies as they become 
available. 

Modification of the genetic composition 
of plants in order to improve agronomic 
characteristics has been one of the major 
successes of agricultural research. One of 
the promising aspects of the "new biology" 
isthe elaboration of potent new 
technologies for genetic manipulation in 
plants and other organisms. While still in an 
early developmental phase, these techniques 
should allow for further and more precise 
changes ih the genetic composition of 
plants, certain of which may involve 
interspecies and even interkingdom genetic 
transfers that would not be possible using 
conventional technologies, 

Our investigation into plant 
biochemistry, physiology, and other 
fundamental plant sciences has traditionally 
been neglected, in part because plant 
breeders often do not need to understand 

the mechanisms responsible for the traits 
they manipulate. The genetic engineers, 
however, are much more dependent upon 
fundamental knowledge of how plants 
function at the molecular and cellular levels. 
Fortunately, the new tools of molecular 
genetics have greatly enhanced the ability of 
scientists to generate the necessary 
knowledge, as well as provide 
mechanisms for its application to plant 
genetic improvement. 

The potentially most powerful of the new 
technologies is referred to as "directed 

tengie erredt as rectedgenetic engineering." It uses recombinani
DNA techniques, or what the popular press 
often refers to as "gene splicing." Practical 
application isstill far from a reality; but as 
problems are encountered, they can be 
systematically addressed because each step is 
a precise and predictable process based on 
discrete reproducible chemical events. 
Much of the current research involves 
testing and evaluating genetic transfer that 
may have significant agronomic value. Plant 
breeders and agronomists can play a key role 
in development of genetic engineering by 
helping to identify lines of investigation 
where molecular genetic manipulations have 
the potential for making important 
contributions to agriculture. In addition, the 
germplasm collections held by the 
international agricultural research centers 
will be avaluable source of useful genes for 
the genetic engineers, just as they are for 
plant breeders. 

The international agricultural research 
centers can be the principal route by which 
such new technologies are applied to the 
needs of farmers in developing countres. It 
is important that the centers have access to 
and take advantage of these technologies as 
they become available; this may require that 
they develop additional capabilities and new 
institutional linkages. 

How long will it be before we can expect 
plant genetic engineering to have a 

significant impact on crops growing in the 
field? Many plant breeders are doubtful that 
significant production results will soon be 
forthcoming from genetic engineering 
techniques, but unless- risk capital isavailable 34 



now from sources such as fcundations to 
support such research, the information may 
not be available for public purposes when it 
isneeded. 

In a recent survey at the University of 
Minnesota, plant breeders, geneticists, and 
molecular biologists were asked to predict 
the contributions that various technologies 
would have on corn yields ini the United 
States through the end of this century. 
Emerging biotechnologies were Pxpected to 
add 1.7 bushels per acre per year by the year 
2000-compared to an increase of only 1.0 
bushel from conventional plant breeding 
techniques. 

Together, these highly complementary
techniques can bring in a new era of plant 
genetic improvement. Because of the 
existence of a worldwide agricultural 
research network, of which ClAT is an 
integral part, this new era could bring 
substantial benefits to eodproducers and 
consumers throughout the world, 

Conclusions 
In conclusion, I am reminded of Richard 
Bradfield's observation. "There are many 
interesting research problems. Some of them 
are important." 

There isan urgent need today to sharpen 
research priorities at all levels of the global 
system, if we are to justify the continued 
flow of scarce economic :esources to 
agricultural research. 

* Nations need national research strategies 
and policies that encourage the use of 
new technologies, 

0 	The centers must reconcile the cnmpeting 
demands on their resources, as isso 
thoughtfully described by Lowell Hardin 
in his case history of ClAT. As a principle, 
the centers should devolve activities to the 
national level as early as possible and 
reorient their programs and restructure 
their staff in accord with their ever-
changing comparative advantage vis-a-vis 
nationa systems. 

The CGIAR itself isexperiencing a period 
of consolidation that is testing the durability 
of this unique and effective institutional 

innovation. The rapid growth in funding 
over the past decade contributed to an 
atmosphere of vitality and dynamism, which 
will be difficult to maintain in a period of 
budgetary austerity. Across-the-board cuts 
obscure and postpone deciions that the 
CGIAR management must make in order to 
accommodate the changing needs of 
national systems. 

It was initially thought the CGIAR system 
might gradually be phased out of existence 
as national systems developed sufficient 
research capabilities of their own. It now 
seems clear there is a permanent role for the 
CGIAR as part of the global agricultural 
infrastructure, if it isable to focus on 
specialized but changing activities that 
complement national systems, for example, 
the conservation and utilization of 
germplasm; specialized training and 
networking; strategic research on defined 
problem areas; and the transfer of new 
techniques for plant and animal 
improvements that may be derived from 

scientific breakthroughs in molecular 
biology. 

In spite of d.,? progress of the past 
decades, we are still underinvesting in 
agricultural research. Agriculture's role isstill 
underestimated. 

We have explained why the Green 
Revolution was a unique phenomenon. It is 
more significant that, in the words of 
Richard Critchfield: "One can now 
confidently say that aquiet revolution in 

agriculture has begun in the Third World 
that is likely to have more dramatic effect on 
more human beings than any revolution that 
has gone before." 

Sustairiing this quiet revolution iequires 
resources, but, more critically, it depends on 
agricultural scientists at CIAT and elsewhere. 
who, representing many nations, creeds and 
races, have dedicated their lives to the 
advancement of knowledge in the service of 
mankind around the world. 

To all of you, both past and present, who 
have made this institution possible, we salute 

your accomplishments and we urge you to 
persevere in the crucial task of feeding the 
world's swelling population. 



Why developing countries should invest 
in agriculturai research 

Introduction 
The present work analyzes the importance of 
investing in agricultural research for the 
development of agriculture and the 
economic growth of the lesser developed 
countries. The importance of agriculture and 
its role in economic development is evident 
for some people but not to others. For that 
matter, before analyzing the convenience of 
assigning resources to agricultural research, 
it is necessary to give reasons to support the 
selection of agriculture; in the first part of 
the paper such justification ispresented. To 
justify the importance of the agricultural 
sector, it is not sufficient to debate the 

fA I 	 of resources for research; that is'allocation 
why in the second part of the paper the 
arguments that supnort such a decision are 

. 5 '" 	 analyzed. Even though the reasons for 
investing in agricultural research are 
numerous and convincing, there seems to 
exist an inferior resource allocation to that 

Roberto Junguito Bonnet desirable; the reasons for that 
Ambassador Designate from Colombia underinvestment are considered in the third 

to the EEC part of the paper. To attain an allocation of 

part of the investment funds to agriculturalAs Minister of Agriculture of Colombia 
from 1982n1983stof x 	 and in the desirable amountse ficeof Cmb oresearch
from 1982-1983, ex officio member of requires a design of financing and 

organization schemes that permit breaking 

Second author: the barriers that block that allocation. The 
Jorge Garcia Garcia fourth part of the paper considers this 
Advisor to the problem and suggestions are made for 

Minister of Agriculture of Colombia creating those schemes. 

Importance of the AgriculturalSector 
For developing countries, the most 
important sector in the economy is 
agriculture. Several reasons for this 

- Eimportance include: agriculture's share of

Previous kC la kIi t6e aggregated value (14-37%); the 37 



proportion of the population that lives in the 
fields (55-79%) and which receives income 
from agricultural activities (45-70%); the 
contribution of agriculture to currency 
generation (27-37%); the amount of food 
supply for both urban and rural populations; 
and the capital accumulation that results 
from the savings generated by this sector (1). 

Even though the importance of this sector 

isobvious, the economic policies of the 
lesser developed countries are prone to 
discriminate against agriculture, thereby 
discouraging food production (2). As a 
result, agriculture's contribution to the 
economic development of poor countries 
has been less than it could have been, so 
that a high proportion of the world 
population still lives in primitive conditions 
without enjoying the material benefits of 
economic progress, 

The agricultural sector normally loses its 
relative importance in economic 
development, which partially explains why 
agriculture is not stimulated. It is believed 
that if that loss of importance isstimulated, it 
will be possible to leap ever phases of the 
development process and thus more quickly 
arrive at superior levels of industrialization. 
That loss of relative importance of 
agriculture does not justify an unfavorable 
treatment to the sector, however, because 
that would reduce the growth of other 
sectors and affect the process of 
industrialization, 

Ideas and their interpretations about the 
agricultural sector and the development 
process have also contributed to 
discrimination against agriculture. Some 
people think that agriculture has not utilized 
or has underutilized certain resources (for 
instance, the work force) (3)and that it is 
necessary to transfer the excess available 
resources to the urban sectors. This can be 
accomplished by placing high taxes on 
agriculture, which promotes capital 
accumulation in the industrial sector (4). 
Another view holds that to partially benefit 
from the technological change taking place 
in rich countries, it isnecessary to 
industrialize the poor ones (5). In short, to 
reap the benefits of economic progress, it is 

38 necessary to transfer resources from 

agriculture to the urban sec:tors where, it is 
thought, they will be more productive. But 
these ideas have not proven to be true, and 
the experience of countries that tried to 
industrialize at the expense of agriculture 
does not seem to support the idea that it is 
possible to reach economic development by 
skipping phases in the industrialization 
process (6). 

In using a model based on the impetus 
and growth of the industrial sector, the 
lesser developed countries decided, overtly 
or not. to generate less aggregated domestic 
value, therefore becoming more dependent 
on foreign resources for their inputs (raw 
materials, intermediate goods, and capital 
goods). A development strategy based on 
agriculture, on the other hand, would have 
meant greater use of domestic resources vs. 
lesser need for imported inputs and 
probably would have generated a higher 
growth rate, because of the particular 
characteristics of agriculture (7). 

The lack of encouragement to agriculture 
brought about an "expelling" of resources 
from the agricultural sector to the urban 
sector and reduced agricultural production 
to levels inferior to those tht would have 
resulted otherwise (8). The urban sector was 
unable to employ the resources coming 
from agriculture, and the agricultural sector 
demand for industrial products was lower 
than what it could have been under other 
conditions. In other words, the decrease in 
relative importance of agriculture had a 
negative impact on the otherwise positive 
links between the two sectors (9). 

From time immemorial, the process of 
economic growth has brought with it a 
reduction in the relative importance of the 
agricultural sector. This process has freed 
resources from the agricultural sector to be 
employed in the industrial sector (e.g., work 
force and capital). But to support the growth 
of the urban sector and to keep an adequate 
supply of food and inputs for the industry, it 
has been necessary to continuously raise the 
productivity of the factors applied in 
agriculture by developing technology. The 
need to resort to these technological 
innovations has varied through time, so 

when expansion of agriculture could be 



achieved by increasing the cultivated area it 
was not so necessary to introduce 
technological innovations. When expansion 
of the cultivated area was only possible 
through increased costs of production 
(because less-fertile or harder-to-reach lands 
would be used), then the emphasis was 
shifted to improving management and 
cultivation practices. When this phase was 
over, the emphasis was put on reducing 
productivity differentials between regions 
and countries. This trend resulted in a 
recommendation for an obviots policy:provide extension service to farmers, teach
them the more advanced technologies, and 
make them more "efficient." The 
shorcominsofthine. a aheshortcom ings of this new approach were 
clear when the results of extension vs.pler nd peroutfexsion e 
compared. Because agricultural production
could not be increased much by expansion
of the cultivated area and the available 
technologies from proructive regions could 
not be easily transferred to other regions, it 
was determined that technologies specific to 
those other regions must be developed (10). 

The point that needs to be emphasized is 
that a liberation of resources from 
agriculture will only contribute to economic 
growth if the productivity of the resources 
that remain in agriculture is raised. This goal 
requires developing technologies adequate 
to the natural conditions of each country. A 
development strategy that ignores 
technological change for agricultural 
development will certainly have less success 
than the one that takes it into account. This 
point of view may be accepted without 
argument by a great number of people, 
especially those working in agricultural 
research. Nevertheless, there seems to be an 
important number of people to whom 
agricultural research does not seem to be 
justified by proof. They ask: Why should 
lesser developed countries invest in 
agricultural research? The answer to this 
question isthe subject of the next section. 

Why Should Lesser Developed Countries 
Invest in Agricultural Research? 

Research uses scarce resources and produces 
knowledge. Therefore, to budget for 
research, it ispossible to evaluatpthe 

decision in economic terms, as any other 
investment decision. If that investment isto 
give returns, it must be true that the benefits 
are superior to the costs (both vaiues 
measured and concentrated all in one 
moment of time). Inother words, the 
internal rate of return of agricultural 
research must be higher than the 
opportunity cost of capital in the economy 
(11). According to this criterion, investing in 
agriculture has given very high returns. 

Table 1 shows calculated rates of return foragricultural research for different 
commodities and countries. It issurprising
that the returns of agricultural research 
exceed the rate of return of capital by factorso w ot nf rb t i h a d p o 
o w otnfrbt ihadpo
countries (12). These results are independent
of the product and of the revenue level of 
the country. Although studies measuring the 
return of agricultural research have been 
criticized for overestimating the benefits, the 
increasing sophistication and detail in 
measuring costs and benefits seem to have 
overcome that problem and, in certain cases,there has been a tendency to underestimate 
the benefits (13). The evidence suggests that 
it is a good business for society as awhole to 
invest in agricultural research and that it 
contributes to an increase in both the 
income level and the economic well-being 
of the country doing that investment. 

High rates of return as ajustification for 
investing in agricultural research are debated 
by those who say that since knowledge isa 
factor of free availability and use by both 
rich and poor countries, it does not make 
sense for the poorer ones to invest in 
something that will be freely available to 
them anyway. Though attractive, the latter 
argument implicitly assumes that technology 
may be easily incorporated and adapted 
from one region to another, regardless of,its 
origin,and without needing capable and 
trained native personnel to receive the 
technology that isgenerated in other 
countries. In certain cases, the importation 
of foreign technology has worked because 
the ecological conditions of both exporting 
and importing countries were similar (such is 
the case of the United States and Europe, 
Australia and Argentina), but this similarity 39 



does not always exist. Even if importation is 
feasible, imported varieties need an 
adaptation process that requires an already 
established scientific capacity to carry out 
their adoption and use. Another important 
reason for the lesser developed countries to 
have their own capacity for research is that it 
will permit aselection of the most 
convenient technology from the "menu" of 
available technologies in order to avoid, 
because of lack of knowledge, being sold 
technologies inadequate for their 
conditions. To sum up: Agricultural research 
in the developed countries cannot substitute 
for the effort of the lesser developed ones to 
create a technology suitable for their own 
natural and economic conditions (14). 

The economic development process is 
essentially dynamic and produces changes in 
the relative prices of the factors and end 
products, which, in turn, cause a change in 
the proportion of use of each factor. Thus, 
the most expensive factors (the scarcer 
ones) are usually used less intensively and 
may be substituted for factors or inputs that 
are less expensive replicates of the scarcer 
ones. As resources availability isdifferent for 
countries and regions, the answer to 
changing needs caused by price changes 
must be different. 

To successfully face changing needs, it is 
necessary to rely on an adequate research 
infrastructure capable of facing the 
challenge. No country is interested in 
developing technologies for the specific 
needs and economic conditions of other 
countries. Therefore, each country must 
develop a research system and a group of 
institutions that can efficiently manage and 
resolve their own problems (15). 

Weak national agricultural research 
institutes impede scientists in knowing and 
solving the problems faced by farmers at the 
farm level (16). In addition, scientists located 
in foreign institutions cannot have a 
permanent interaction with the country 
farmers to help resolve their problems. This 
iswhy it is necessary to create and support 
strong national research institutions to cope 
with their own specific challenges, 

Also, there are certain crops that are not 

40 internationally commercial or which are 

grown under the specific natural conditions 
of aspecific country. Probably no country 
other than the one that produces those 
items will be interested in this research. 
Thus, in order to reap the benefits of the 
research in those products, those countries 
must have a research system of tweir own. 

During the second half of the 20th century 
there has been an outstanding increase in 
world trade of agricultural and 
manufactured products. In the process, 
some countries have lost their export 
capacity while others have gained an export 
line they did not previously have. Countries 
that initially imported acertain product have 
substituted that importation and have even 
become exporters of that same product, 

either through greater domestic production 
or through engaging in goods with similar 
features. These changes sometimes occur 
due to technological developments and 
other times due to pricing policies. When 
comparative advantages between countries 
were acquired by means of technological 
advancements, the pricing policies in the 
countries that lose their comparative 
advantage probably did not permanently 
counteract the comparative advantages of 
the newcomers. To recoup and maintain 
their competitiveness, countries must 
introduce new technologies that will permit 
areduction of unit prices. Some 
commodities produced in the tropIcs have 
substitutes that are grown in the temperate 
zones, so we should not dismiss the 
possibility of important technological 
advancements in the temperate areas that 
allow asubstitution of products from the 
tropical areas (17). For this reason, and to 
maintain the lead in the export market, an 
adquate level of agricultural research is 
necessary. 

As pointed out before, the economic 
policies of lesser developed countries usually 
sap stimulus to agriculture in relation to 
nonagricultural production. Agricultural 
research allows a reduction of costs and an 
increase in the level of production, thereby 
counteracting adverse policies (18). 
Although assigning funds for research does 
not justify hostile treatment to agriculture 

and does not destroy the distortion in 
relative prices created by those policies, it 



compensates, in part or in whole, for the 
income reduction in the sector (19). 

The lack of agricultural research causes 
certain expenses that are not directly felt 
because the country does not pay them 

visibly. But those costs may be high in terms 
of the benefits that may be lost. These 
benefits are of two types: the first are those 
that could have been received from other 
people's research, from which only those 
countries that have asystem of their own can 
benefit; the second includes the size of the 
benefits lost due to the time lag-the 
absolute size of the loss keeps growing as 
time goes by. The longer that initiation of 
research isdelayed, the later the benefits 
from it will be received (20). 

An argument closely related to the former 
point refers to the process of growth and 
accumulation in an economy. Factor 
quantity and quality are basic sources of 
economic growth. An important production 
factor, if not the most important, isscientific 
know-how. Knowledge accumulated by 
investing in human capital and research is a 
crucial determinant of higher incomes in 
both rich and poor countries. Part of this 
knowledge may be transmitted from 
developed to lesser developed countries; for 
this, it isnecessary to invest in education. On 
the other hand, for that part of knowledge 
that cannot be transmitted, it is'necessary to 
invest in "local" or "native" research. The 
amount of generated knowledge will be 
directly related to the stock of available 
knowledge, which isalso a function of the 
investment made in research. The 
acquisition and generation of knowledge, 
therefore, presupposes an investment in 
agricultural research. 

A point outside economic cost-benefit 
considerations but present in general 
economic policy decision-making, 
particularly in agriculture, includes the 
political pressures that some countries exert 
on those to whom they sell food (21). How 
much risk does a country run by depending 
on another for supply of its main foods? It 
may be acostly risk, economically and 
politically. National autonomy has its own 
costs and benefits and to attain it a price has 
to be paid. In the case of food, autonomy 

can be reached by producing internally with 
obsolete 2nd costly technologies, or creating 
new ones for reducing costs. As investment 
in agricultural research ishighly profitable, it 
isobvious to think of it as the most efficient 
manner to increase food production. The 
experience of India isagood example of the 
goals that can be reached through 
agricultural research, and there is no reason 
to believe that other lesser developed 
countries cannot do the same. 

The previous reasoning indicates the 
advisability of investing in agricultural 
research. Nevertheless, the prevailing high 
rates of return to investment in it are an 
evident sign of underinvestment. In a 
competitive market where resources move 
to the more profitable ventures, a massive 
flow of resources toward agricultural 
research would be expected. Yet, such flow 
of resources isnot to be found and, in some 
cases, the budget for agricultural research 
has been reduced. The next section explains 
the reason why that flow does not take place 
and describes the factors that block it. 

Barriers to a Greater Investment in 
Agricultural Research 

Knowledge is the basic product of an 
investment in research. This knowledge can 
be reflected in m: chanical technology
tending to use more machinery and less 
labor-and in biological and chemical 
technology, where the trend is to use less 
land per unit of production. In certain cases, 
researchers can appropriate the benefits of 
their own technological developments, 
while in other cases they cannot, because 
the knowledge may be easily transferable 
(22). If people can reap the benefit of their 
own inventions, they will be motivated to do 
the research; if such individual benefit does 
not exist, the motivation disappears. Since 
the actual situation is that an important part 
of technological research produces 
knowledge that iseasily transferable, it is 
only natural that the amount of resources 
devoted to that end will be below the 
socially desirable levels. 

Those who, in part or in whole, reap the 
benefits of the agricultural research done by 
others, without footing the bill, receive a 41 



benefit of positive externality. If there were 
in existence an institutional mechanism that 
allowed those who generate the benefits to 
appropriate them, the amount of resources 
devoted to research would be optimal. 
However, up to now, countries, farmers, and 
enterprises have not been interested in 
establishing that mechanism and thus 
community interest for investing in 
agricultuVal research has been lacking. In this 
case, then, the international centers of 
agricultural research provide agood 
mechanism for a reduction in 
underinvestment in agricultural research. In 
principle, benefits could be more easily 
traced back to their sources: the number of 
beneficiaries would be relatively small and 
the contribution of each country to total cost 
financing could be related in accordance 
with benefits received (23). The centers, 
devoid of profit aims, may devote an 
important part of their resources to develop 
technologies with wide application and 
adaptability, 

The problem of research benefits 
appropriation relates to underinvestment in 

agricultural research because of the 
existence of externalities that cannot be 
appropriated by those who generate them. If 
these externalities were distributed among a 
reduced group of people, benefits to 

research would be nearer to the desired 
optimal level. On the whole, research 
benefits are distributed among producers 
and consumers, who are a rather 
heterogeneous group of people, difficult to 
group institutionally. In addition, they are 
numerous, and although the total research 
benefit may be high, the benefit for each 
individual consumer issmall, so the amount 
in which each consumer iswilling to 
contribute to finance investigation would be 
limited. However, the costs for institutionally 
organizing consumers for their contribution 
to research financing would be so high that 
the intent would not be justified. 

Producers, however, are fewer in number 
so, in principle, mechanisms could be 
designed to allow research financing by 
relating it to the benefits produced by new 
technologies. The ease with which producers 
could appropriate such benefits would 

depend, among other things, on the 
product's nature and the economic policy. 
In products destined for domestic 
consumption, research benefits would be 
gained more by consumers thn by 
producers and for those destined for the 
external market or competition with 
imported goods, producers would be the 
main beneficiaries (24). In the former, it is 
difficult, if not impossible, to retrieve 
research costs through voluntary or forced 
contributions linked to research benefits. In 
the latter case, commercial goods channeled 
through international trade, the beneficiaries 
would be the producers. These would 
probably be a relatively small group, and to 
organize them institutionally, in guilds or 
trade unions, should not be a very complex 
or costly task, a fact that perhaps would 
allow a financing system for research in 
which it is feasible to expect farmers' 
contributions. The Colombian experience is 
positive in this respect, so that we find 
farmers' associations that, among other 
things, coordinate research work with the 
Colombian Agricultural Research Institute 
(ICA) and the International Center of 
Tropical Agriculture (CIAT); they also 
directly finance research in the product that 
interests them. There are farmer
cntribts t o re an a arn 

coffee research. 

The government could take into its hands 
the financing of research and assign. 
resources of the general investment budget 
to agricultural research when it is impossible 
to retrieve research costs linked to the 
benefits of research. However, the high 
return rates of agricultural research persist, 
and governments continue to provide 
insufficient resources. Why? There are 
several reasons that might explain this 
seeming irrationality. 

First, government budgets are limited and 
their funds must be assigned among many 
sectors to cope with needs in areas of 

common interest.. It isdifficult to present to 
the community a budget with priorities for 
agricultural research in face of the pressing 
needs of other sectors. In this case, the fact 
of the high return of investment in research, 
although pertinent, probably would not 
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bring great support to such allocation, 

Second, if the research process is to 
succeed, it calls for acontinuous flow of 
resources during several years. Budget 
limitations make this difficult. At the same 
time, these conditions of continuity and a 
required amount of resources help explain 
the subinvestment discussed earlier. 

Third, the benefits of long-term 
agricultural research are not immediately 
evident, neither at the end of the research 
nor during the process. This impedes 
funding for the initial and developing phases 
of aproject. The cornerstone of a building 
may be laid, and the first tree in a 
reforestation project may be planted, but the 
beginning of a research program in genetic 
improvement of rice is less perceptible and 
thus more difficult to inaugurate, 

Fourth, research may fail, in that it may not 
produce positive results; this seeming 
failure, however, may create new knowledge 
that will eliminate future errors or reduce 
future costs. Many people will consider that 
resources invested in such research have 
been wasted. Investing funds in the 
construction of tangible works isperceived 
as permanent, but that is not the case of 
investment in research, 

Fifth, the belief that agricultural 
technology may be imported and the real 
need ismerely to disseminate results gives 
greae imprtan toissemintes ltsivesgreater importance to extension activities 

than to research in assigning budgetary 
resources (25). Moreover, extension work is 
visible and isperceived as activities on behalf 
of the farmer; this isnot the case with 
research. Organizations and institutions with 
internatiorai technical assistance do 
emphasize extension work in their outreach 
programs; this exerts pressures on the lesser 
developed countries to place an excessive 
amount of resources in such institutions, 
compared to their investment in research, 

Sixth, the uncertainty about the impact of 
technology in distribution of benefits among 
producers and consumers, among large and 
small landowners, and among landlords and 
field workers isan element that explains 
underinvestment in research by 
governments. Highly rewarding research 

projects that do not have clearly channeled 
benefits to groups deemed worthy of them 
by the current authority probably will not be 
undertaken. 

Seventh, the centralized institutional 
organization of research systems can also 
explain underinvestment. Centralized 
systems may not spread these benefits to 
regions; this reduces regional political 
support and diminishes possible pressure for 
greater resource allotment to regional 
research stations. 

The above-mentioned factors help to 
explain the seemingly irrational behavior of 
governments. Nevertheless, we should 
remember that because permanence in 
political power isshort-lived, the discount 
rate applied by rulers in the evaluation of 
investment projects developed during their 
administrations ishigher than the social 
discount rate. In this manner, long-term 
pre* ts with greater seeming risk are 
penalized, as are investments in agricultural 
research. 

Finally, underinvestment may also be 
explained by the physical and human 
demands that must be fulfilled in developing 
efficient research projects. Generally, lesser 
developed countries have an inadequate 
physical infrastructure and a reduced 
number of qualified people who can 
efficiently manage the research programs. 
Also, a number of required resources are notavailable in these countries. 

Institutional Organization and 
Financing Schemes 

Subjects relating to importance that the 
agricultural sector may and should have in 
the economic development process have 
been analyzed in the preceding sections. 
These include the roie and convenience of 
investing in agricultural research as a tool'to 
achieve agricultural development and the 
barriers that reduce or prevent countries to 
achieve agricultural research parity. This final 
section explores the institutional and 
financial avenues that exist for surpassing the 
barriers. 

In spite of the different historic roots, 
agricultural research sh61s a trend toward 43 



integrated national research systems in the 
world, which comprise the following 
aspects: institutional research; national 
research councils; technical committees of 
commodities; farms and specialized research 
centers with various autonomy degrees; 
financing schemes; systems of coordination 
and contracting with the private sector and, 
particularly, with universities; participation 
of farmers in decision-making; and control 
and surveillance schemes, independent or 
attached to agricultural ministries of each 
country (26). 

Although there are similarities among 
national research systems, they differ in 
education; research and agricultural 
extension; the degree of decentralization; 
federalization and autonomy in the different 
farms; mixture of basic and applied 
research; and, finally, financing mechanismsand the participation of both the public and 
anthe prtisectorsin ofthem (2.the polinbarrier
be stressed in the context of this report is 
that those differences are nfcessary and they
should be established with precision in view 
of the aims that agricultural research is to 
accomplish in each country, and the barriers 
that each has for achieving more adequate
financing levels, 

For instance, how to overcome the trend 
to underinvest in agricultural research as a 
result of the "very high political discount 
rate" that authorities place on certain long-
term activities and with results that cannot 
be easily "inaugurated"? An alternative that 
has been increasingly adopted by countries 
instead of a regular budgetary allowance for 
agricultural research financing is to resort to 
long-term credit (28). In the end, political 
authorities in charge of public treasury and 
credit sources can be persuaded with the 
argument that payment for the loans will be 
made by the future generations because 
they are the ones who will eventually benefit 
from the research results. 

How should research institutions and their 
financing mechanisms be organized to 
distribute financial burdens according to the 
benefits that farmers and consumers will 
receive from research? It has been 
previously mentioned that the economic 
literature iscrystal clear in pointing to 

producer benefits of lesser costs and greater 
production and income in those lines, as 
exports, where the elasticity-demand price 
for each individual country isvery high, and 
to consumer benefits of products with 
inelastic demand, as the traditional foods of 
local production. In this respect, it is logical 
to propose that research in export items 
shotld he financed with producer 
zontributions while domestic consumption 
items should be financed with ordinary 
budget allocations coming from present and 
future taxes on the community. 

How should research and its financing be 
organized to achieve results that adequately 
mirror the relative importance that countries 
place on the economic benefits of research 
in their de ibelopment plans, as compared to 
the income distribution benefits? In previoussections At was indicated that apossible 

to investing in agricultural research 
was the government's fear that the allocation 
of resources to that end perhaps would not 
achieve the desired effect on income 
distribution. People responsible for 
agricultural research development and 
managernent must be aware that the 
budgetary allowance for research has a greatimpact on the redistribution of income when 
a commodity discrimination ismade 
(bananas vs. cassava, for example). If a 
country determined its research efforts on!y 
according to the economic benefits, greater 
allocation would be made to those 
commodities that have higher return rates, 
with the goal of equalizing those returns 
among different items. Nevertheless, it is 
common for countries to adopt priority 
schemes that place high relevance on 
meeting their development targets in 
agriculture, such as food production prior to 
export, or the government may give 
preference to intensive labor activities or 
those performed by the small farmers (29). 

Correspondingly, it is logical to give more 
autonomy and voice to producing 
enterprises and farmer organizations in the 
centers that they are directly or indirectly 
supporting and which do research on 
commodities such as the export lines. The 
responsibility of the State should be greater 44 



in the research for those commodities for to recommend, but difficult to carry out, 
domestic consumption. joint research programs among countries 

These are obviously mechanisms to avoid who are expected to benefit from them. It is 
underinvestment from fear of adverse also easy to suggest that the international 
redistributive effects. Another form or centers do the research for those products 
mechanism to benefit the poorer levels ot with an enormous number of beneficiaries. 
farm work is the extension work for Theoretically, the international centers 
disseminating knowledge, an aim that has scheme, by centralizing research and 
guided rural development programs. providing continuity to it, avoids the 

Lack of adequate regional benefits may collective underinvestment that arises wheneach individual country does not invest 
also be a cause of underinvestment ineahidvulconrdesotnetalsocubeuralcauseah nitetue enough. The fear is that other countries willo sagricultural research. Economic literature has receive part of the benefits at no expense, or 

bee otherwidely debated how government and the part ith that 

political groups bestow a specific value on they underinvest with the hope that others 

the regional benefits of public investment. will do the research so that they will later 
freely benefit from it. An institutionalThe question to be answered by each 

country is how to build up the national scheme of that sort, however, would call for 
a mandatory system of internationalresearch system, in terms of location of its 

experimental farms, in order to get adequate contribution, in which each country would 

political support in budget allowances from provide resources in proportion to the 

the different fields of government (national benefits it could effectively draw from the 
research.departmental, and municipal). 

In this respect, experience indicates that A pragmatic scheme to organize research 
highly centralized systems (as is the case of through international centers which, at the 
the United States and Brazil) have coexisted same time, solves the problem of individual 
with very decentralized ones (as in Japan and contributions of each country according to 
the majority of Third World countries). Such benefits is the one formed by the 
a structure ismainly linked with historical Consultative Group on International 
grounds, the country's size, and the political Agricultural Research and its network that 
strvicture. Likewise, analysis of regional links the national research agencies (32). 
research organizations shows coordination Under this system, nine international 
problems and poor resources allowance in research centers have been coordinated 
extremely decentralized systems, as well as (IRRI, CIMMYT, IITA, CIAT, CIP, ICRISAT, 
lack of political and financial support in the ILRAD, ILCA, and ICARDA), and four 
very centralized ones (30). Also, there are international research/support institutions 
many examples of inefficient research (IBPGR, IFPRI, ISNAR, and WARDA) have 
structures because of political pressures been founded. These help achieve important 
known as "pork barrel legislation" (31). Thus economies of scale and prevent the 
there does not seem to exist asingle rule, or underinvestment that would arise because of 
a more adequate one, to organize the spillovers if research were left exclusively 
agricultural research in each country, but it in the hands of individual countries. 
must be stressed that regional systems And, what ismore important, the 
organization has to consult many aspects to procedure of tight contact among 
achieve political and trade union support in researchers and research groups in a 
resources allowances. network accomplishes two purposes. First, it 

A last question, perhaps the most difficult establishes a mechanism to create and keep 
to solve even conceptually, ishow to design running research and development, with the 
institutional and financial mechanisms to drive and continuity needed by the different 
avoid underinvestment because the benefits commodities (33). Second, it isan efficient 
spill over to other countries who apprpriate method to link, without compulsory 
at, no cost to them, knowledge and contributions, research programs of 
technologies developed by others. It is easy developing countries, by each contributing 
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resources that are much lower than if the financial contribution isa function of the 
expense were undertaken independently by benefits that each perceives it will receive 
the country. from joint research. Yet, behind the success 

The international center system and their of this institutional scheme there isthe need 
research network solves, to a great extent, to provide the international centers with Zhe 
the problem of underinvestment in basic financial resources, in the required 
agricultural research in those items with big amount and continuously. This financing 
spillovers to several countries of the world, challenge isnow being met by the more 

This solution is reached through 	 developed countries who have greaterpaying power. 
international institutions that do not have 
the traditional bureaucratic hierarchies or Acknowledgments 
the political costs as do those depending on The authors wish to thank Gustavo A.Nores, 
the United Nations system. Furthermore, Douglas Pachico, and John Lynam for their 
participation by each individual country is ideas, suggestions, and valuable comments 
based on its sovereign decision, and its on topics analyzed in this work. 

Table 1. Summary of studies on return of agricultural research. 

Annual 
Time internal rate 

Study 	 Country Commodity period of return (%) 

Index Numbert 
Griliches, 1958 USA Hybrid corn 1940-1955 35-40 
Griliches, 1958 USA Hybrid sorghum 1940-1957 20 
Peterson, 1967 USA Poultry 1915-1960 21-25 
Evenson, 1969 South Africa Surgarcane 1945-1962 40 
Barletta, 1970 Mexico Wheat 1943-1963 90 
Barletta, 1970 Mexico Maize 1943-1963 35 
Ayer, 1970 Brazil Cotton 1924-1967 77+ 
Schmitz and Seckler,1970 USA Tomato harvester, with no 1958-1969 37-46 

compensation to 
displaced workers 

Tomato harvester, with 16-28 
compensation of 
displaced workers 
for 50% of earnings loss 

Ayer and Schuh, 1972 Brazil Cotton 1924-1967 71-110 
Hines, 1972 Peru Maize 1954-1967 35-40a 

50-55b 
Hayami and Akino, 1977 Japan Rice 1915-1950 25-27 
Hayami and Akino, 1977 Japan Rice 1930-1961 73-75 
Hertford, Ardila Colombia Rice 1957-1972 60-82 
Rocha and Trujillo, Soybeans 1960-1971 79-96 

1977 Wheat 1953-1973 11-12 
Cotton 1953-1972 None 

Pee, 1977 Malaysia Rubber 1932-1973 24 
Peterson and USA Aggregate 1937-1942 50 

Fitzharris, 1977 	 1947-1952 51 
1957-1962 49
 
1957-1972 34
 

Wennergreen and Bolivia Sheep 1966-1975 44 
Whitaker, 1977 Wheat 1966-1975 -48 

Pray, 1978 	 Punjab Agricultural 
(British India) research and extension 1906-1956 34-44 
Punjab (Pakistan) Agricultural research and extension 1948-1963 23-37 

Scobie and Posada, 1978 Bolivia Rice 1957-1964 79-96 
Pray, 1980 Bangladesh Wheat and rice 1961-1977 30-35 

-continues 
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Table 1. Continuation. 

Annual 
Time internal rate 

Study Country Commodity period of return (%) 

Regression Analysis:
 
Tang, 1963 Japan Aggregate 1880-1938 35
 
Griliches, 1964 USA Aggregate 1949-1959 35-40
 
Latimer, 1964 USA Aggregate 1949-1959 not
 

significant
 
Peterson, 1967 USA Poultry 1915-1960 21
 
Evenson, 1968 USA Aggregate 1949-1959 47
 
Evenson, 1969 South Africa Sugarcane 1945-1958 40
 
Barletta, 1970 Mexico Crops 1943-1963 45-93
 
Duncan, 1972 Australia Pasture Improvement 1948-1969 58-68
 
Evenson and Jha, 1973 India Aggregate 1953-1971 40
 
Cline, 1975 USA Aggregate 1939-1948 -41-50c
 

(revised by Knutson
 
and Tweeten, 1979) Research and extension 1949-1958 39-47c
 

1959-1968 32-39c
 
1969-1972 28-35c
 

Bredahl and Peterson, USA Cash grains 1969 36d
 
1976 Poultry 1969 37d
 

Dairy 1969 43d
 
Livestock 1969 47d
 

Kahlon, Bal, Saxena,
 
and )ha, 1977 India Aggregate 1960-1961 63
 

Evenson and Flores, Asia-national Rice 1950-1965 32-39
 
1978 1966-1975 73-78
 

Asia-international Rice 	 1966-1975 74-102 
Flores, Evenson, and Tropics Rice 	 1966-1975 46-71 
Hayami, 1978 Philipines Rice 	 1966-1975 75 
Nagy and Furtan, 1978 Canada Rapeseed 	 1960-1975 95-110 
Davis, 1979 USA Aggegate 	 1949-1959 66-100 

1964-1974 37
 
Evenson, 1979 USA Aggregate 1868-1926 65
 

USA Technology oriented 1927-1950 95
 
USA Science oriented 1927-1950 110 
USA Science oriented 1948-1971 45 
Southern USA Technology oriented 1948-1971 130 
Northern USA Technology oriented 1948-1971 93 
Western UA Technology oriented 1948-1971 95 
USA 	 Farm management research 

and agricultural extension 1948-1971 110 

Source: Ruttan, Vernon. 1982. Agricultural Research Policy. University of Minnesota Press, Minneapolis, Minn. pp. 20-26. 
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Acknowledgment 
of CIAT's donor support John L.Nickel 

Presentation of the Kellogg Auditorium building soon. I wish to gratefully 
The facilities that were inaugurated here ten acknowledge this contribution of the 
years ago were provided by three American Kellogg Foundation and consider this a 
foundations: the Kellogg Foundation symbolic act of gratitude to all of the many 
provided funds for the training and donors represented here for your very large 
conference facilities, including these rooms and major contributions to the various CIAT 
and offices around us, as well as the related facilities, as well as the ongoing operational 
dining and conference housing and training costs of the Center. 
accommodation facilities; the Kresge Russell Mawby, President of the Kellogg 
Foundation provided funds for the library Foundation, one of the pioneers in the
and documentation faciliies; and theRockefeller Foundation provided the funds founding of dAT, was planning to be here
for all the rest. on this occasion but recent urgent matters

have kept him away. I am very pleased that 
Since that time, anumber of other James Richmond, Vice President, is here to 

buildings have been constructed through represent the Foundation. I would like to ask 
the contribution of many donors. However, him to say a few words. 
the need for one key item included in the Presentation of the Electron Microscope 
original master plan for the Center, which You may find it surprising that an 
we have never been able to construct so far, international center striving for excellence in 
has become increasingly apparent. This is a agricultural research would have gone for 
major auditorium in which the larger ten years without an electron microscope. 
conference events sponsored by CIAT, as This reflects the basic CIAT philosophy of 
well as many other similar events sponsored field-orient,d research, with the use of 
by other organizations in the Center, can be sophisticated equipment only whenadequately accommodated. As the nature of sohtiaeeqpmnolywn
adeathelyprog m odAThaeed. teAsohe absolutely necessary. Thus, in the early years,the programs of CIAT have evolved over the virology work was largely done in the field 
past years, the need for this amphitheater and greenhouse, with the aid of laboratory 
has diminished. These plans were developed equipment such as ultracentrifuges for the 
for a major remodelling of this facility to development of diagnostic screening 
turn it into a first class auditorium which techniques, using electron microscopes at 
would very adequately and efficiently institutions in Cali and Bogotsi when 
provide outstanding conference facilities for n s sl 
up to 200 participants. The Kellogg necessary. 
Foundation has generously agreed to However, as the importance of viral 
provide over one-half million dollars to diseases, both as aproduction constraint and 
finance the construction and related as a key limitation in the international 
furniture and audiovisual equipment movement of plant material, has become 
involved. Final plans are ready to seek bids increasingly evident, we have found it 
for the construction, and we hope to begin essential to have this tool in our Center. 53 



However, we had not budgeted for this 
important and expensive development. We 
mentioned this dilemma to the Ambassador 
of Japan when he kindly visited us last year. 
He did not forget this need when he left 
CIAT but energetically intervened on our 
behalf with the Japanese Government and 
was able to obtain aspecial addition to the 
already large Japanese contribution to 
CIAT's core budget to finance the purchase 
of this excellent piece of equipment. I wish, 
on behalf of CIAT and the people it serves, 
to thank the Government of Japan and, 

personally, The Honorable, Hiroshi Nagasaki, 
Ambassador of Japan to Colombia, for this 
contribution. In doing so, I also wish to 
thank all donors for the many pieces of 
equipment essential to our work we have 
been able to buy with their contributions. 

I invite Mr. Nagasaki to make astatement 
and then to cut the ribbon inaugurating this 

new facility, after which the Bean Program 
demonstrate the equipment. 
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Welcome to 
the Acts of Commemoration John L.Nickel 
The Honorable Rodrigo Lioreda Caicedo, 
Minister of Foreign Affairs of Colombia, and 
Mrs. Lloreda Caicedo; Doris Eder de 
Zambrano, Governor of the Department of 
Valle del Cauca; His Excellency the 
Ambassador of Japan; Dr. Reed Hertford, 
Chairman of CIAT's Board of Trustees; all 
major, civil, military, and ecclesiastic 
authorities; General Secretary of the 
Ministry of Foreign Affairs; Ex-Ministers of 
State; Dr. Warren Baum, Representative of 
the World Bank; Dr. William Mashler, 
Representative of UNDP; Dr. Emilio 
TrIueros, Represen ative of FAO in 
Colombia; Foreign Vice- Ministers of 
Agriculture; represcniatives of donors 
entities; directors of international 
agricultural research institutes; officers of 
CIAT; ladies and gentlemen; my dear friends
and colleagues: 

On behalf of ihe Board of Trustees and 
staff of the Centro Internacional de 
Agricultura Tropical, and in my own name, I 
am deeply honored, and very pleased, to 
welcome all of you to this act of 
commemoration of the 10th anniversary of 
the dedication of CIAT's facilities, 

This Center, established by the joint good-
will and action of the Rockefeller, Ford, and 
Kellogg Foundations, and the Colombian 
Government 15 years ago, and these facilities 
inaugurated on this date ten years ago, are 
dedicated to the application of the fruits of 
modern science to contribute to the 
alleviation of hunger and poverty. To 
accomplish these noble objectives, a large 
number of national governments, 
international financial institutions, and 
intergovernmental bodies have joined the 

original donors in financing this large 
enterprise. 

We are delighted and encouraged that so 
many personages have honored us with their 
presence at this act. Among you are 
representatives of the donor organizations, 
which finance CIAT's activities; officials of 
the Colombian Government, which has over 
the years so generously hosted and 
supported this center; representatives of the 
Palmira and Cali communities that have 
accepted scientists from 22 countries with 
such generosity and hospitality; 

representatives of the national research 
institutes,.with whom we cooperatively carry
out our work; and some of the-pioneers, 
who gave so much of themselves to build 
this Center and its programs. A hearty 
welcome and heartfelt thanks to you all! 

During the ten years since Misael Pastrana 
Borrero, then President of the Republic of 
Colombia planted a symbolic tree and 
dedicated these excellent facilities, great 
progi-ess has been made in the economic 
development and agricultural production in 
the tropical developing world. Increasing 
attention has been given to agricultural 

development and agricultural research. Food 
production and productivity has increased in 
many countries as the result of these 
investments and the dedicated efforts of 
many people around the world. Yet, many, 
far too many, people are still deprived of 
one of the most basic human rights-enough 
food to meet their minimum requirements. 
Poverty and hunger still rob a large 
proportion of our fellow human beings of 
hope and dignity. 
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facilities were inaugurated has demonstrated 
that the vision of those who founded this 
Center can be realized. Many farmers have 
now, in their lands, new bean varieties which 
not only yield more but require fewer 
pesticide applications. New varieties and 
agronomic practices to triple cassava yieldshave been made available. Rice yields have 

becn increased by 50% in over 20 countries 
and have doubled in Colombia. New 
pastures are opening a totally new horizon 
for development of the frontiers of this 
continent. National research institutions 
have been strengthened by the 2500 
professionals who have received training in 
the Center. But the battle is not won. Even as 
we speak people are dying of hunger, and 
they are dying needlessly. Those who 
founded this center saw the potential of the 
tropics to produce abu'ndantly to meet the 
needs of the people who live in this zone.Hoeeto fully realize this potential and 
However tofung e nd po entil and 
to eradicate hunger and poverty will require 
accelerated and well-focused efforts of 
centers like this, and national research 
programs, as well as bold political will by 

This then, isnot just a commemoration of 
the inauguration of these buildings but acall 

to renewed dedication of all of us to the 
enc.rmous task ahead. 

When this Center was founded, only two 
other internatioal centers existed: the 

Internatioal ceners Iste the
 
International Rice Research Institute in the
 
Philippines and the International Center for
Maize and Wheat Improvement in Mexico. 
The concept which the Rockefeller and Ford
Foundations have developed, and 
demonstrated, by those initial centers and 
then by CIAT was soon thereafter 
recognized as being of immense global 
significance and requiring much broader 
action, and financial support, than could be 
carried out by the initial centers and the 

initial donors. Thus, one of the most 
important organizations of our time, the 
Consultative Group for International 
Agricultural Research, was founded. This 
organation is ord B roson einternational agencies: the World Bank, the 
United Nations Development Programme 
and the Food and Agricultural Organization 
of the United Nations. I am delighted hat 
high level representatives of these agencies 
are here today and invite them each to 
address this gathering on behalf of their 
agencies. 
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Message from the CG!AR: the 
international system of agricultural research 
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Warren C. Baum 
Chairman, CGIAR 
Vice-President, World Bank 

Representing the World Bank, c-
sponsor of the CGIAR 

Mr. President, Members of CIA T's 
Governing Board, Dr. Nickel, and Members 
of the CIAT family: 

I am truly delighted to be here today in 
Colombia and to take part in the celebration 

:
of CIAT's first decad' )foperations. It is a 
double pleasure for me since I am here in 
two capacities. As a Vice President of the 
World Bank, I am representing that 
institution as one of the three cosponsors of 
the Consultative Group on International 
Agricultural Research-the CGIAR as we 
call it- of which CIAT is an integral part. 
Also in my World Bank capacity I am pleased 
to note and acknowledge the long and 

beneficial relationship that exists 
between the Government of Colombia and 

World Bank. In my other capacity, as
of the Consultative Group, I 

C a m of h C n l tv Guwouldlike to spend a few minutes focusing 
on that wider system of international 
agricultural research which now comprises 
13 centers. 

The CGIAR was founded in 1971 with the 
purpose of bringing the resources of 
modern biological and socioeconomic 
research to bear on the long neglected 
possibilities of agricultural progress in the 
tropics and subtropics, where nearly all the 

developing countries lie. The research and 
training programs undertaken by ten of the
international agricultural research centers 

that are supported by the CGIAR seek to 
provide the developing countries with 
superior varieties of essential crops and 
improved farming systems for the 
production of food, plants and animals. The 
other three centers are concerned with 
research on food policy issues of importance 57 



to the developing world, with the 
conservation of the world's plant genetic 
resources, and with the strengthening of 
national agricultural research programs. 
Together the 13 centers provide one of the 
most effective tools that the development 
community has devised for helping to raise 
agricultural production in the Third World. 

Funds for these centers are provided byFbound f6cotriuthee ce ers mpridd banabout 36 contributing members comprising 

countries, both developed and developing, 
international and regional aid organizations, 
and private foundations. Their total support 
in 1983 for the core programs of these 
centers is likely to reach $160 million. This 
figure compares with contributions of just 
over $25 million ten years ago. Among the 
contributing members to the system are two 
Latin American countries, Brazil and Mexico. 
I mentioned that the World Bank isone of 
the sponsors of this system; the other two 
are the Food and Agriculture Organization 
and the United Nations Development 
Programme, both of which are also 
represented here. 

Today we are celebrating adecade of 
CIAT's operations-but let me be slightly 
indiscreet and point out that, in fact, CIAT is 
hiding her true age. In strictly legal terms, 
CIAT was established in 1969 and shares the 
distinction with three other centers of 
having predated the CGIAR system. Much of 
the credit for the vision, the wisdom, and the 
faith behind the establishment of the four 
original centers must go to the foundations 
that were instrumental in their creation. In 
CIAT's case we are indebted to the 
Rockefeller and Ford Foundations. However,that vision, wisdom, and faith had to be 
mhatc bysionforesighdthethedom, 
governments who were willing to be host 
countries to these international agricultural
research centers, because of their 
unswerving belief in the value of scientific 
unserhing belrite vinformal 
research in agriculture, 

I am particularly pleased today to be able 
to express anew the Consultative Group's 
gratitude to President Carlos Lleras Restrepo, 
who initiated a process that has received the 
continued support of Colombian 
governments throughout the ensuing 

decade. As host country, Colombia has 
always been prepared to do whatever was 
necessary to facilitate CIAT's work. In this 
connection I have been very pleased to 
know that the government of Colombia has 
just renewed its commitment to CIAT-and 
to the wider system of which CIAT isapart
by expressing its intention of updating the 
legal instruments by which CIAT operates asinternational agricultural research centerwithin Colombian territory. 

Colombia's varied land resources and 
microclimates make it one of the favored 
countries of the world in terms of its 
agricultural base-as is much of Latin 
America compared to other regions of the 
world. However, the importance of CIAT's 
mandate in Latin America isapparent, when 
one considers the disturbing fact that only 
the River Plate countries in Latin America 
have been able to increase food production 
sufficiently to keep up with increases in 
demand. Therefore, CIAT's concentration on 
beans, cassava, rice, and tropical pastures 
deals with commodities that are of vital 

interest to the agricultural systems of all the 
countries of Latin America and the 
Caribbean. I would remind you, and I am 
sure you are very much aware of this, that 
CIAT's work is not, of course, limited to the 
Latin American region, since, within the 
CGIAR system, it has the global mandate for 
beans and cassava. CIAT, therefore, operates 
programs related to beans and cassava in 
Africa and Asia, as well as in Latin America. 

The theme of multinational, multi
r eional, m ult int ina grcult
regional, multisystem links in agriculturalresearch-what we now call networking-is 

subject of the Consultative Group's
annual report this year. In its simplest terms,
networking implies the linking of individuals 
or institutions with a shared purpose. In the 
case of the CGIAR, it implies formal or 

international arrangements throughwhich the participants receive mutual 

benefits. Interestingly CIAT isone of several 
centers within the system that some years 
ago highlighted the importance of 
networking in its long-range plans. In fact 
CIAT expects that most of the additional staff 
that will be recruited during the rest of this 
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decade, will be working in regional 
cooperative arrangements. 

Within the CGIAR, we like to think that
ithind centesie sthtthinkClAT and thethe otherother centers in ihe system 

have established a network that comprises 
some of the most eminent scientists, these hmost s thetedremnensches,most dedicated researchers, and the most 

progressive research institutions. We do, 
however, have more objective measures of 

how the outside world regards the centers 
and the system. Several years ago and prior 
to the formation of the CGIAR, CIMMYT, 
which isestablished in Mexico and is one of 
the three Latin American centers (along with 
CIAT and the International Potato Center in 
Peru) that are supported by the CGIAR, was 
the recipient of a Nobel Peace Prize. It was 
given to Norman Borlaug for his work on 
improved high-yielding varieties of wheat. 
This year one of our oldest centers, the 
International Rice Research Institute in the 
Philippines, was awarded the prestigious 
Third World prize for its work on the IR36 
variety of rice. A few years ago, the CGIAR 
system as awhole was awarded the first King 

Baudouin International Development Prize 
for its significant contribution to the 
development of the Third Weld, and to the 
solidarity and good relations between theindustrialized countries and the countries in 

p rc d cou . ntis tse nt and ivde c 

process of development. Individual scientists
within the centersrhaveo received awards andrcgiinta ueost 

recognition that are too numerous to 
mention here. 

Let me close with a personal comment. 
The celebration of CIAT's decade of 
operations coincides with the close of my 
decade as Chairman of the Consultative 
Group. During these ten years I have seen 
this international system grow and prosper. 
It has been a singular privilege to be closely 
associated with asystem that isso vital, so 
excellent, and so critical in the battle to 
reduce the hunger that plagues so many 
millions of the world's poorest human 
beings. I salute CIAT for its dedication to this 
cause, and the Government of Colombia for 
its sustained support to CIAT and through 
CIAT to the Consultative Group. Thank you. 
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Message from UNDP: technical cooperation 
among developing countries 
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William T. Mashler 
Senior Director, Division for Global and 

Interregional Projects, UNDP 

Representingthe United Nations 
Development Programme,co-sponsor 
of the CGIAR 

P e lIbn . -f V 1 ,,,7n 

I am greatly honored to have been asked to 
speak as the representative of UNDP at this 
very important and special occasion. 
Following on the extraordinary successes of 
research on wheat and rice in Mexico and 
the Philippines through the work of 
CIMMYT and IRRI, respectively, the 
Rockefeller and Ford Foundations were 
encouraged to establish comparable 
international centers in other parts of the 
developing world. In 1967, they jointly took 
the initiative to establish the Centro 
Internacional de Agricultura Tropical (CIAT) 
in Colombia to focus on the lowland tropics 
of the Western Hemisphere and the 
International Institute of Tropical Agriculture 

in Nigeria to deal with crops and 
farming systems of the African humid 

Thanks to the foresight and vision of 
two great American institutions, which 

originally founded and supported
international agricultural research for the 
benefit of the developing countries, the 
validity of the concept of international 
cooperation in agricultural research was fully 
demonstrated. These initiatives subsequently 
led to the establishment of the Consultative 
Group on International Agricultural 
Research (CGIAR), which through the 
present 13 centers is giving support to a 
worldwide system of international 
agricultural research which is the main 
backup factor to national research 
organizations in the developing countries. It 

is a tribute to the members of the CGIAR, 
comprising developed and developing 
countries and private foundations and 
organizations, for the generous 
contributions they have made over the years 
not only through material but equally 61 



importantly the moral support they have 
given to this unique enterprise, 

In partnership with other cosponsors and 
members of the CGIAR, UNDP has been an 
enthusiastic supporter of the CGIAR system 

from the beginning, a'id I have been in the 

fortunate position of channelling UNDP's 
strong support to CIAT and virtually all the 
other centers. UNDP's financial 
contribution has increased from $500,000 in 
1971 to over $7.7 million in 1983. I sincerely 
believe that the CGIAk system isone of the 
best demonstratio is of what can be done 
through international cooperative 
undertakings to impru.,2 h,,man lives. This 
becomes particularly poignant in the 
present-day world marked by conflicts and 
the constantly widening gap between some 
500 million well-nourished inhabitants of this 
globe and over 1.5 billion who lack the 
minimum essentials of life, including access 
to production resources. 

CIAT isconsidered to be one of the 
mature" centers, and the .nternational 

community always expects major 
breakthroughs in research, having become 
so used to the spectacular accomplishments 
of IRRI and CIMMYT. ClAT, however, has 
had to deal with research on awhole array 
of commodities-beans, cassava, rice, beef, 
and milk under frequently unfavorable 
agroecological conditions. Accentuating this 
problem has been the challenge of having to 
confront socioeconomic considerations 
relative to small landholdings with limited 
resources where it isdifficult to produce an 
early discernible impact. Yet, CIAT's 
achievements to date are indeed very 
impressive. Typical examples are: 
development of risease- and insect-resistant 
varieties of beans which have been 
successfully grown in Guatemala, Honduras, 
Nicaragua, Costa Rica, Bolivia, and Cuba; the 
dramatic increases in yields of cassava 
ranging from 20 to 30 tons per hectare; 
development of tissue culture techniques for 
propagation of cassava; germplasm 
evaluation and adaptive research on tropical 
pastures (grasses and legumes) suited for 
infertile and acid soils affected at times by 
aluminum toxicity; the phenomenal yield 
increases of rice in Colombia; development 

of successful cooperative networks with 
national programs to maximize the impact of 
technology generated at CIAT and
elsewhere; and training of developing 
country personnel at various levels in the 
fields of CIAT's mandate. 

It is indeed a matter of great satisfaction 
that such encouraging results have been 
obtained by CIAT in the last six to seven 
years, and it is even more gratifying to note 
that the research is not carried out as an 
isolated activity, but in full collaboration 
with national programs, many of which have 
been substantially strengthened as a result of 
these cooperative endeavors. Such activities, 
like those of other international centers 
supported by the CGIAR, represent a true 
exaimple of what we in UNDP call technical 
cooperation among developing countries 
(TCDC)-that is,the pooling together of the 
knowledge, skills, experience, and other 
resources of developing countries 
themselves for aconcerted and cooperative
attack on common problems in association 
with the international community as a 
whole. The research, training, and 
cooperative programs of CIAT are a valuable 
mechanism for fostering intercountry 
collaboration which would facilitate the 
strengthening of national institutions, and 
thereby build solid bases for TCDC. 
Research, production 2nd training programs, 
and workshops and conferences for 
developing country scientists to share 
experiences anr. knowledge have been an 
integral comp nent of such TCDC. 

To thz. i,.' nd women who are deeply
involved in this great scientific and 
humanitarian enterprise I pay a very special 
tribute. 

UNDP has had the good fortune of being 
associated with CIAT in these types of 
projects, firstly through the project 
sponsored by our Latin America Bureau, 
"Agricultural Production," and more 
recently through our global project, 
"Technology Transfer on Root and Tuber 
Crops," which isbeing implemented by 
CIAT in close association with CIP and IITA. 
Additionally, with UNDP's support, CIAT has 
also made an important contribution to rice 
improvement in Latin America through the 
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UNDP-spoinsored Internation3l Rice Testing 
Program of HRI in collaboration with CIAT. 
The IRTP istruly the finest example of 
technical cooperation among rice scientists 
throughout the world. 

I am confident that ClAT's existing 

networks will be further strengthened in the 

ensuing years so that the technology 
developed at CIAT and at national programs 
will be rapidly transferred for productive use

armrs.who 
by the resource-poor farmers.

by te rsouce-por 

Twelve years after the creation of the 
CGIAR we all like to think that we have met 
a need that was obvious and absolutely 
essential. Whatever its successes - past, 
present and future - we all must face the 
fact that this important and still young 
beginning isonly part of a major endeavor 
which must be vigorously maintained and 
ultimately expanded. To have succeeded is 
one thing; to keep succeeding through 
imaginative expansion of concomitant 
research needs at all levels is the task which 
we who were part of the beginning will have 
to pass on to those ,ho follow us. This 
unique effort is not an end in itself. It is the 
means toward the end of ensuring that the 
specter of privation, of hunger and neglect, 
will hopefully be diminished and ultimately 
purged from our midst. Such conditions are 
unacceptable in this day and age when the 
potential for the improvement of the human 
condition is in large measure availaHe to us. 
The scientific community needs the support 
to carry on its tasks from those oi us who 
represent governments, international 
organizations and other entities which 
ultimately have the responsibility to provide 
the means to sustain their efforts. 

Between this tenth anniversary of the 
dedication of the new facilities of CIAT and 
its twentieth in 1993 that support base needs 
to be assured-in financial and moral 

commitments. All of us have and the many 
others who are a part of what we like to call 
the international community-and I stress 
the word community-have a sacred duty 
to play our personal part to make this 
collective commitment a reality. Only by thismascnw nuewa r seta 
ingredients of threattainment of human 

rights and peace. Failure to do so is, to my 
s is onew a n g ad my 

whos th e publ icl, t ally 
serves the public weal, totally 

unacceptable. This great occasion offers an 

opportunity to reiterate the efficacy of our 
commitment. Let us all share it for the sake 
of present and future generations. 

Cooperation in science and technology 
transcends national and political boundaries. 
Scientists at CIAT and of the other centers 
representing developed or developing 
countries have joined hands in the common 
endeavor to create a better future for the 
peoples of the world. We are grateful to 
John L.Nickel, the Director General, under 
whose inspired leadership CIAT has made its 
mark on an important segment of 
agriculture. Special thanks are due to his 
predecessors who laid the groundwork for 
much of what CIAT has accomplished in the 
recent past. I wish to pay tribute to Reed 
Hertford, the Chairman of the CIAT Board of 
Trustees, who through the collective wisdom 
and experience of the other distinguished 
members of the Board, has played an 
importart role in molding and guiding the 
work of the Institute. 

Special gratitude and appreciation goes to 
the Government of Colombia for the active 
cooperation and support which has been 
extended to CIAT from its inception. 

In conclusion, let me convey to CIAT and 
its entire staff our very best wishes for 
continued success in the accomplishment of 
their noble goals. 
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joint projects are most encouraging
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Emilio Trigueros 
Representative for Latin America, FAO 

Representing the Food and Agriculture 
Organization, co-sponsor of the CGIAR 
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On behalf of the Director General of FAO, 
Edouard Saouma, I am delighted to join you 
today in the celebration of the 10th 
Anniversary of the inauguration and 
dedication of CIAT headquarters facilities. 
Due to other pressing commitments, Dieter 
Bommer, Assistant Director General of the 
Agriculture Department in FAO, had to 
cancel his planned visit to CIAT to 
participate in person on this memorable 
occasion; he sends his regrets and hearty 
congratulations for a job well done. 

Those who spoke before n.e have amply 
elaborated on achievements of CIAT.It is 
our pride and pleasure to be one of the co
sponsors of the CGIAR and to have been 
closely associated with CIAT's activities since 
its inception. 

CIAT has been exemplary among the 
other CGIAR institutions in its 
innovativeness and pragmatism. The Board 
of Trustees, the management, and the entire 
staff of CIAT should be congratulated for 
their foresightedness, resoluteness, and 
receptivity. Under the dynamic leadership of 
the Director General, John Nickel, the 
institute has greatly contributed to the 
resolution of the major problems of poverty 
and hunger in Latin America through the 
development and transfer, in collaboration 
with national institutions, of improved 
technologies for cassava, rice, beans, and 
tropical pastures. 

FAO has carried out a number of 
successful joint activities with CIAT with 
regard to human resources development 

technical cooperation networks in 
particular. Examples include the organization 
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of several regional courses on food legumes 
in Central America and the Caribbean and 
assistance by CIAT in the research on beans 
and cassava in all FAO/Latin America and 
the Caribbean cooperative networks on food 
legumes and root and tuber crops. 

FAO has obtained collections of 
Stylosanthes sp. with resistance to 
anthracnose from CIAT. At the same time, 
FAO provided acollection of Andropogon 
gayanus to CIAT. CIAT has also supplied 
large quantities of grasses and legumes that 
have subsequently been sent on to many of 
our field projects. 

Furthermore, some of CIAT scientists 
working on biological nitrogen fixation have 
carried out consultancies for FAQ on the 
BNF Program. There has also been close
consultation between FAQ and CIAT in the 

latter's attempts to develop an East and 
South Africa regional program for beans. 

Therefore, while ihere isstill room for 
improvement, cooperation between FAO 
and CIAT isgood and the projects for the 
future are most encouraging. 

Although the Latin America and 

Caribbean region is relatively ahead of the 
other developing regions with respect to the 
number and quality of trained scientific 
manpower, extensive needs for training, at 
both the technician and advanced degree 
levels, still exist in most countries. These 
obviously limit the extent and the 
effectiveness of collaboration with national 
research programs in the affected countries, 
It is recognized that despite the training of 
national scientists, opportunities in some 
countries may not facilitate the retention of 
good, trained manpower. Nevertheless CIAT 
plays a major role in strengthening national 
research capabilities in the commodities 
under its mandate, namely rice, cassava, 
beans, and tropical pastures. 

In recent years, CIAT, along with most of 
the other IARCs, has had to cut down on the 
proportion of core budget funds 3pent on 
training activities due to financial 
stringencies. This was considered an 
inescapable short-term management 
decision. Thanks to the availability of special 

project funds and other sources of funding 
for fellowships, this shortfall in core funding 
has not resulted in adrastic reduction in the 
number of trainees. It does, however, limit 
the decisions of who and when to train. 
Therefore it iscrucial that asizable 
component of the training pr,,gram be 
suppoted from the core buuget. 

CIAT, of course ismuch younger than the 
other IARCs in the region. It also focuses on 
several crop commodities, all of which had 
little organized research done on them 
before CIAT came into being. 

Nevertheless some breakthroughs in yield
improvement have been made, particularly 
for cassava and beans, and good cooperaion 
has evolved over the years between CIAT 
and national programs. The CICA varieties
developed by CIAT and ICA-Colombia and 
other varieties developed by the national 
o ram inti d n me ui en tic 

programs in Latin America using genetic 

material generated at CIAT are living 
examples of the close collaboration between 
CIAT and national institutions in the region. 
This should be sustained and further 
strengthened. 

Mr. Chairman, your excellencies, the 
Board of Trustees, the Director General, and 
the entire staff of CIAT, the achievements of 
CIAT since 1969 are most encouraging. The 
strategies proposed for the 80s give us hope 
and high expectations. Your close 
cooperation with national research systems 
and development assistance agencies 
illustrates how you have closely adhered to 
the ideals and objectives of the CGIAR. You 
have been given a tough assignment. It is 
gratifying to see that you have so far tackled 
it with diligence and are already producing 
practical results. 

Last but not least, I wish to congratulate 
the government of Colombia for having had 
the foresight to host this international 

agricultural research center in its own 
country and facilitate its work. Colombia is 
thus providing an important service to the 
other countries of Latin America and to the 
world in fostering international agricultural 
research in support of research systems of 
developing countries. 
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Reed Hertford 
Director, International Agricultural and 

Food Programs, Rutgers University 

Chairman of CIA T's Board of Trustees 
since 1981 

Honorable Mr. Minister, colleagues from 
CIA T's Board of Trustees, representatives of 
the international donors and the national 
research programs. Dr. Nickel, and members 
of the CIAT family: 

It isa great honor and responsibility for 
me, on this occasion, to represent CIAT's 
Board of Trustees, which iscomposed of 16 
men and, I am proud to say, one woman. 
The Board isan international corps: four 
members are Colombian, three are from the 
United States, and one each is from the 
following countries: Japan, Mexico, 
Australia, Argentina, Jamaica, Germany, 

Canada, Brazil, and Kenya. 
Currently, as an American citizen, I am 
Chairman -f the Board. My predecessor was 
German; his predecessors were 
distinguished Latin American agricultural 
scientists: Enrique Blair, ex-Minister of 
Agriculture of Colombia; Chico de Sola from 

Salvador; Luis Crouch from the Dominican 
Republic; and Armando Samper, ex-Minister 
of Agriculture of Colombia, who isnow 
Chairman Emeritus. 

At present, the Board has three 
committees; each member works in at least 
one of them. The Executive Committee,
which I chair, consists of seven members.This Committee coordinates the Board's 

activities and submits important subjects for 
its consideration. This week we held a 
meeting to discuss issues related to the 
upcoming external review of CIAT's 
programs. The program review will be 
conducted by a panel of nine respected 
scientists, and the administrative review of 
the present procedures and fiscal controls 
will be performed by three highly 67 



competent professionals. These reviews are 
made every five years and are very important 
for the Centers. In a way, it isas if CIAT 
unveils itself, totally revealing all its activities 
to the professional scrutiny of people 
outside the institution, who act as its judges 
and consultants. 

There are two other major and permanent 
committees. The Financial and Accounting 
Committee, chaired by John Dillon from 
Australia and formed when I was named 
Chairman of the Board, establishes the 
appropriate policies for the financial matters 
of the Center. The whole responsibility for 
CIAT's research and international 
cooperation activities has been delegated to 
the Program Committee, chaired by Martin 
Piheiro from Argentina. 

If you have not previously heard me saying 
this, I would like to say it again: Iam very 
proud of our Board, which has an 
outstanding reputation within the CGIAR 

system, because of the great dedication and 
hard work of its members; the responsibility 
and high degree of professionalism with 
which they carry out their activities; their 
independence; and their tradition of making 
brave decisions when it has been necessary. 

As Board of Trustees, we are legally, 
morally, and financially responsible to many 
people and institutions. Whenever I think 
about to "whom" CIAT and we must be 
thankful for our high productivity during all 

these years, I first think of the donors, now a 
total of 21, who provide a core annual 
budget of almost US$20 million for CIAT's 
international operations. I would not be 
honest enough if I only thanked them for 
giving us sufficient funds for our operations. 
In fact, CIAT has been under severe financial 
stress during the last years. Nevertheless, I 
want to thank the donors for two important 
reasons. First, because they have looked forways of reducing our financial instability: 

they have very much taken into account that
ClAT's programs cannot be suddenly 

cnno uddnlyto 
terminated. Second, they have made every 
possible effort to preserve the autonomy and 
independence that we value so highly. Not 
one of the donors has sought representation 
in our Board nor interfered in the direction 

CIATs pograsbe 

of our activities. In addition, the donors have 

looked for mechanisms that adequately 
monitor the Center's activities without 
restricting its personnel or preventing them 
from developing their creative potential. In a 
few words, we are extremely thankful for 
these generous donations that provide our 
scientific autonomy and financial stability. 

The 3oard of Trustees isalso grateful to 
Colombia, because this country has supplied 
the land to us and has granted the 
Constitution Act of the Center, to which the 
Board of Trustees has sworn allegiance. The 
Government of Colombia has also given us 
the extraordinarily rich and productive 
cooperation of the Colombian Agricultural 
Research Institute (ICA). As you know, the 
general manager of that institution is a 
member of our Board of Trustees and has 
shared our responsibilities. My special 
appreciation goes to Colombia for this 
evidence of faith and trust and the 
continuous cooperation so"generously givent s 
to us. 

The third group to whom the Board of 
Trustees isgrateful includes CIAT's 
personnel and its administration, which 
consists of 92 senior professionals from 24 
countries, and 1200 employees, or support 
personnel, most of whom are Colombian. 
The fact that almost 70% of the budget, to 
which we dedicate most of our attention, is 
geared to support this great family generates 
our responsibility for establishing policies 
.hat help them realize all their potential. It' 
might amaze some of you to know that this 
Board meets to discuss the positions and 
persons who will fill them. Perhaps no other 
subject receives so much attention in our 
meetings than those related to changes in 
scientific personnel. This isdue to our belief 
that CIAT isa federation of individual efforts, 
sd that one cannot be solely concerned for 
the well-being of the institution withouttaking into account each person's effort. The 

attention we have given to our personnel
has been greatly rewarded and today I want 

thank, on behalf of our Board of Trustees, 
ea onehof of our diatd, 
each one of you for your dedicated, 
generous, and obviously successful work. 

The fourth group to which the Board is 
grateful is the extensive Consultative Group 

system-the Secretariat of the Consultative 



Group, the Technical Advisory Committee, 
the director generals of our 12 sister centers, 
the chairmen of the Boards of Trustees of 
those centers, and a great number of ad hoc 
and special review committees. These groups 
and institutions are working for us, and they 
are a permanent source of moral and 
financial support as well as of inspiration, 
advice, and organizational and intellectual 
challenge. The Board of Trustees isvery 
proud of being a legitimate and integral part 
of the Consultive Group system. 

Finally, there are the national programs.From our point of view, the national 

programs of agricultural research are the 
most important link between CIAT and the 
final results of the farmer's work, and the 
Board of Trustees considrs this to be one of 
its major responsibilities. It isvery wise that 
all of them had the chance to be here during 
this week, in order to review and discuss the 
best way to strengthen the collaborative 
links with CIAT. We, the Board of Trustees, 
are aware that these links are politically and 
professionally fragile. The discussions held 
here during the last two days have assured 

my colleagues who participated in them that 
CIAT and the national programs have 
developed a relationship to the extent that 
each one isan equal. An equal in the 
political and intellectual sense of the word. It 
seems to me that CIAT isnot directing, nor 
administrating, nor leading the way, but 
participating as an equal in the great 
enterprise of generating and transferring 
agricultural technology in the tropical areas 
of the world. The Board of Trustees isvery 
thankful for and pieased with the national 
programs of agricultural research. The 
challenge of the future will be to maintain 

the advancements and the good wishes that 
you have shown in these two days. The link 
between CIAl and the national programs 
must progress and increase, and become 
more productive every day, in terms that can 
be quantified for national and internationalg vr m ns 
governments. 

Finally I want to express again, equally and 
with the same amount of gratitude to each 
one of these five groups, my deep 
appreciation for your support. 
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Message on behalf of 
the Government of Colombia 
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Rodrigo Lioreda Caicedo 
Minister of Foreign Relations, Colombia 

Pr~eviou1s PeittaPresident 

At about this time ten years ago, under the 
presidency of Misael Pastrana, CIAT began 
it,t operations. Its research has significantly 
cor tributed to the improvement of key 
crops for an increasing number of countries 
in Latin America and on other continents. 
But this beautiful reality, ClAT, did not arise 
spontaneously: it was the result of persistent 
and enthusiastic work begun more than 15 
whom we are honoring today. 

On November 10, 1967, an agreement was 
signed between the Colombian 
Government and the Rockefeller Foundation 
to establish an international center of 
tropical agriculture in Colombia. The 
agreement was approved by the Colombian 
President on December 18 of the same year. 
In this way, CIAT became a legal entity as a 
private, nonprofit organization recognized 
by the Colombian state. From these first 
activities, it became possible to build and 
equip this center, located in the fertile 
savannas of the Cauca valley, which is open
not only to scientists, technicians, and 

academicians from Colombia but also to 
those the world over. 

In the last months of 1968, as governor of 
Valle del Cauca, I was appointed to 
participate in acquiring the land that CIAT's 
experimental fields would occupy. Since that 
time, with deep admiration, I have followed 
the development of this institution. I was 
witness to the interest shown by then-

Carlos Lleras Restrepo who 
contributed his creative capacity to the 
service of the project; his government 
widely supported this interest to help make 
CIAT a reality. 71 



During the hardest times, which are 
usually in the initial stages, President Lleras' 
firm resolution was a decisive factor. CIAT is 
doing well by honoring, while making a 
tribute to its founders, this prominent 
Colombian statesman. His interest in 
carrying through this Center was not just a 
one-time event; the food problem has 
always been his concern, and he has 
supported the need for using new 
technology to transform the use of the land 
and put such land to the service of national 
development, 

In this brief speech, I do not intend to list 

all the scientific advances obtained during 
the last decade. I feel it is more important to 
emphasize the practicality that I "d to the 
selection of beans, cassava, rice, and tropical 
pastures as the commodities for research 
focus at CIAT. Their choice was the result of 
a selective criterion that studied the 
possibilities of our environment and the 
needs of our people. This Center, then, is a 
scientific enterprise of wide economic 
projection and a technological effort of deep 
social content. 

In a world where 25% of the people are 

affected by some degree of malnutrition, 
and 10% chronically suffer from it, it is 
reassuring to know that not all research 
efforts are oriented toward the production 
of sophisticated weapons or to satisfying 
luxurious desires, but that there are, as in 
CIAT's case, people and institutions busy 
working to improve the basic needs of 
humanity. 

Out of respect to this audience, I do not 

want to mention all the comparative figures 

between military expenditures and social
invetmetsn th wold.But dowan toinvestments in the world. But I do want to 

recall that the total military spending 

calculated for 1983 is US$600 billion, which 

exceeds the total foreign debt of all 

developing countries, issuperior to all the 

direct and indirect financial assistance from 

public and private agencies including the 

International Monetary Fund, the World 
Bank, and the Inter-American Development 
Bank, and exceed., by at least ten times, the 
budget of the international agencies dedi-
cated to the eradication of human misery. 

In view of these great distortions, certain 
institutions, such as FAO in Agriculture, 
Horizons 2000, report great population areas 
hopelessly condemned to hunger and 
propose a number of policies and plans to 
decrease these alarming figures. All the 
proposals are based on the need to 
modernize the production process. But this 
objective is only possible if internal policies 
are reviewed and the existing international 
structure is modified, so that the developing 
countries can be given the technical and 
financial means that will allow them to satisfy 

their own increasing food demands. 

FAO's technicians demand that methods 
capable of adapting themselves to the 
realities of each country be used. This does 
not mean an indiscriminate transfer of 
technology, but the use of experiences that 
better adapt to the individual situation of 
each developing country. It has been this 
idea that led to cooperation among the 
developing countries. The so-called "south
south dialogue" is none other than the 
exchange of experiences, at technical and 
institutional levels, between countries in 
similar circumstances. 

In many ways, CIAT has been a pioneer of 
this concept. From the beginning, its 
philosophy was to concentrate on the crops 
that contribute most to the dietary balance 
of a tropical country such as Colombia, 
where protein deficits and eating habits 
generate nutritional deficiences. In a few 
years, the new varieties emerging from 
CIAT's laboratories and tested on the fertile 
plots at Palmira have spread throughout theColombian geographic area and beyond. 
This has been a penetrating, creative, and 

Tical ena eery yea, ans 
practical endeavor. Every year, technicians
from Colombia and the world arrive at this 
Center; they have the responsibility for 

diffusinghthe anewtfindings. iTheythave 

diffusing the new findings. They have 

performed this task silently, but effectively. 
Their work can be likened to the 

propagation of a good seed which is silently 

sown and with time blossoms splendorously. 

It is not surprising, then, that this 
institution, born from the will of a donor 
group and of a hospitable country, today 
wants to project itself as a multinational 
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agency to expand the fruits of its labor to an 
even greater area. 

The Colombian President, Belisario 
Betancur, has asked me to represent him in 
this act and to transmit to these 
distinguished representatives of the 
organizations and institutions that offer its 
support to CIAT-the World Bank, UNDP, 
and FAO-a message of friendship and 
support. And to say to you that this 
institution, growing in Colombian lands, 
exists to serve all sister countries who, in the 
same way as we do, feel the anguish for 
creating a future that could be, and must be, 
better. 
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A photo remembrance
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(1)John L. Nickel and Rodrigo Lloreda; (2)Maria Eugenia de Lloreda and Gustavo Nores; (3)Ana 
Maria de Londoio, Fernando Londofio, Kenichi Ogasawara, Hiroshi Nagasaki, Laura de Ochoa, and 
Maria Eugenia de Lloreda; (4)Warren Baum, Lowell Hardin, and William Mashler. 
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(5)Jorge Garcfa, Reed Hertford. and 
Roberto Junguito; (6) Participants in the 
Symposium; (7) Lewis Roberts, Laurence 

Stifel, and Lowell Hardin. 	 __ 

(8)John L. Nickel y Ulysses J. Grant; (9) Lowell 
Hardin, Jorge Garcia, y Roberto Junguito; 

(10) 	Doris Eder de Zambrano, Monsefior J.M. 
Escobar, y Warren Baum; (11) Lewis Roberts; 

(12) Eduardo Alvarez Luna. 
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(13) Electron microscope donation 
ceremonies; (14) Emilio Trigueros, 
William Mashler, Rodrigo lloredai, 
Warren Baum, and John L. Nickel;.k 

(15) Jos6 Prazeres Ramalho;L 
(16) Participants in the Acts of 

Commemoration; (17) Francis C. 
Byrnes, David Evans, Anthony 

Bellotti, and Peter Jennings; 
(18) Ulysses J. Grant, Virgilio Barco, 

and Robert Waugh. 
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(16)Partcipatso n' te Acs 

INo 

(19) John Pino and Ned Raun;donat 
(20) Armando Samper Gnecco;
 

(21W Forrest F. Hill; (22) JorgeOrtiz,

Ulysses J. Grant, Beatrice Grant, and 

jean de Samper. 
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(23) Employees' Day; 24) Annelies van 
Schoonhoven, Nirmala Singh, and Shree 

Singh; (25) Aston Z. Preston, William Tossell, 
and Douglas Laing, (26) Francis Byrnes and 

Forrest F.Hill. 

W 

0 

24 25 

26 

.............. 

27 28 

(27) 	H6ctor Villalobos, Ofelia de Villalobos, and Evelyn
 
Nickel; (28) Founders Banquet; (29) Raul Vera,
 

Martin Piifeiro, and Mario Allegri. I 
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List of participants 
Founders and Honorary Founders 

Eduardo Alvarez Luna, M6xico 
Director, Agricultural Research and Development, Alimentos del 
Fuerte S.A. de C.V. 

Virgilio Barco, Colombia 
President, Board of Trustees of CIMMYT (Centro Internacional de 
Mejoramiento de Mafz y Trigo, Mexico) 

Enrique Blair Fabris, Colombia 
Sub-Director Foreign Affairs, IICA (Instituto Interamericano para la 
Cooperaci6n Agrfcola, Costa Rica) 

Francis C. Byrnes, United States 
Program Officer, lADS (International Agricultural Development 
Service), retired 

Ulysses J.Grant, United Staies 
Program Officer, International Programs, Oklahoma State University 
and Mrs. Beatrice Grant 

Lowell S.Hardin, United States 
Professor, Agricultural Economics, Purdue University 

Forre.t F.Hill, United States 
President, Ford Foundation, retired 

Loyd Johnson, United States 
Officer, lADS, retired 

Jorge Ortiz M6ndez, Colombia 
Manager, Ortiz Arango y Cfa. 

Ned S.Raur., United States 
Vice-President of Programs, Winrock !nternational 

Lewis M. Roberts, United States 
Director, Agricultural Sciences, The Rockefeiler Foundation, retired 
and Mrs. Betty Roberts 

Armando Samper Gnecco, Colombia 
President, CENICAIRA (Centro de Investigaci6n de la Cafia de Az6car) 
and Mrs. Jean de Samper 

Rafael Samper, Colombia 
Proprietor, Clfnica Samper Limitada 
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Robert K. Waugh, United States
 
Professor, International Programs, University of Florida
 

Board of Trustees 
Eduardo Casas Dfaz, Mexico 
Director, Postgraduate College, Escuela Nacional de Agricultura 

Gustavo Castro Guerrero, Colombia
 
Minister of Agriculture
 

John Dillon, Australia 
Head, Department of AgricultL. al Economics and Business Management, 
University of New England 

Fernando G6mez Moncayo, Colombia
 
General Manager, ICA (Instituto Colombiano Agropecuario)
 

Reed Hertford, United States
 
Chairman 
Director, International Agricultural and Food Programs,
 
Rutgers University
 

and Mrs. Susan Hertford
 

Nohra de Junguito, Colombia 
Director, Credit and Promotion Department, Banco de la Repi~blica 

Shiro Okabe, Indonesia 
Vice-Chairman 
Director, ESCAP/CGPRT (Economic and Social Commonwealth for Asia 
and the Pacific/Regional Coordination Centre for Research and 
Development of Coarse Grain, Pulses, Roots, and Tuber Crops) 

Iohu A. Pino, United States
 
Scientific Advisor, BID (Interamerican Development Bank)
 

Martin Pifleiro, Argentina 
Agricultural Economist, CISEA (Centro de Investigaci6n para el 

Estado y la Administraci6n) 

Aston Z. Preston, Jamaica
 
Vice-Chancellor, University of the West Indies
 

Mariark Segura, Venezuela
 
Director, IICA (Instituto Interamericano para la Cooperaci6n Agrfcola)
 

William Tossell, Canada
 
Dean of Research, University of Guelph
 

Sister Centers 
James Barnett, M6xico 
Head, Andean Region Services, CIMMYT (Centro Internacional de 
Mejoramiento de Mafz y Trigo) 

Mathew Dagg, Netherlands 
Senior Research Officer, ISNAR (International Service for National 
Agricultural Research) 

Gonzalo Granados, Mexico
 
Head, Callaborative Program with CIAT, CIMMYT
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Dennis Greenland, Philippines
 
Deputy Director General, IRRI (International Rice Research
 
Institute)
 

Miguel Holle, Italy
 
Representative for Latin America, IBPGR (International Board for Plant
 
Genetic Resources)
 

Per Pinstrup-Andersen, United States
 
Program Director, Food Consumption and Nutrition Policy Program,
 

IFPRI (international Food Policy Research Institute)
 

Mustapha Sail, Ethiopia
 
Director, International Liaison, ILCA (International Livestock Center for
 
Africa)
 

Invited Guests 
Argentina 

Jorge Alberto del Aguila 
National Director, INTA (Instituto Nacional de Tecnologfa 
Agropecuaria) 

Barbados 
John Percival Weldon Jeffers
 
Deputy Chief Officer, Research, Ministry of Agriculture
 

Belize 
Jer6nimo P.Cal
 
Executive Director, Caricom Farms Ltd., Ministry of Natural Resources
 

Bolivia 
Rolando Paz Flores 
Executive Director, CIAT (Centro de Investigaci6n Agricola Tropical) 

Brazil 
Mario Augusto Pinto da Cunha
 
Head, EMBRAPA/CNPMF (Empresa Brasileira de Pesquisa
 
Agropecuaria/Centro Nacional de Pesquisa de Mandioca e Fruticultura)
 

Erycson Pires Coqueiro
 
Head, Departament of Human Resources, EMBRAPA
 

Jose Maria Pompeu Memoria
 
Head, Office for International Cooperation, EMBRAPA
 

Jose Prazeres Ramalho de Castro
 
Executive Director, EMBRAPA
 

Burundi 
Renovat Baragengana
 
Director, Institut des Sciences Agronomiques du Burundi
 

Chile 
Emilio Madrid Cerda 
President, INIA (Instituto Nacional de Investigaci6n Agropecuaria) 

Canada
 
Greg Spendjian
 
Senior Program Officer, CIDA (Canadian International Development
 
Agency)
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Colombia 
Jos6 Vicente Ayerbe Chaux 
Legal Advisor to CIAT 

Mario Blasco Jamenca 
Representative in Col)mbia to IICA (Instituto Interamericano para 

la Cooperaci6n Agricola) 

Jorge Claro 
Adjunct Resident Representative, UNDP (United Nations Development 
Programme) 

Henry J.Eder 
Business Executive, Ex-Director of CVC (Corporaci6n Aut6noma 
Regional del Valle del Cauca) 

Santiago Fonseca Martinez 
Advisor, Agricultural Program, COLCIENCIAS (Instituto Colombiano de 
Ciencias) 

Ronald Gompertz 
Specialist, Agricultural Sector, BID (Interamerican Development 
Bank) 

Roberto Junguito 
Designated Colombian Ambassador to the EEC (European Economic 
Community) 

Rodrigo Lloreda Caicedo 
Minister of Foreign Relations 

Pablo Mendoza 
National Director, Pastures Program, ICA (Instituto Colombiano 
Agropecuario) 

Jaime Navas Alvarado 
Vice-Manager, Research, ICA 

Hugo Li Pun 
Program Officer, Crops and Animal Production Systems, IDRC 
(International Development Research Centre) 

Emilio Trigueros Molina 
Representative in Colombia for FAO (Food and Agriculture 
Organization) 

Costa Rica 
Willy Loria Martinez 
Director, "Fabio Baudrit Moreno" Agricultural Experiment Station, 
Universidad de Costa Rica 

Cuba 
Miguel Rodriguez Mayea 
Vice-Minister of Agriculture 

Dominican Republic
 
Leovigildo Bello Guerrero
 
Vice-Minister of Agriculture, Secretarfa de Agricultura
 

Victor Hugo Castellanos Domfnguez 
Sub-Director, Department of Agricultural Research, Secretarla de 
Agricultura 
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Rafael Martinez Richeiz
 
DireCtor, Department of Agricultural Research, Secretarfa de
 
Agricultura
 

Ecuador 
Julio C. Delgado Arce 
Director General, INIAP (Instituto Nacional de Investigaciones 
Agrcpecuarias) 

Guatemala 
Horacio Arturo Juarez Arellano
 
Technical Director, ICTA (Instituto de Ciencia y Tecnologfa Agricola)
 

Carlos Efrafn Pinto Minera
 
General Manager, ICTA
 

Haiti 
Jean Andre Victor
 
Director General, ODVA (Organisme de Developpement de la Valle de
 
L'Artibonite), Ministry of Agriculture
 

Honduras 
Wilfredo Diaz Arrazola
 
Director General for Agriculture, Secretarfa de Recursos Naturales
 

Jamaica 
Dinsdale McLeod
 
Deputy Director for Research and Development, Ministry of Agriculture
 

Japan 
Hiroshi Nagasaki
 
Ambassador of Japan to Colombia
 

Kenichi Ogasawara -.
 

first Secretary to the Ambassador of Japan to Colombia
 

Kenya 
Peter Kilonzi Kusewa
 
Director, National Dryland Farming Research Institute
 

Mkxico 
Angel Ramos Sanchez 
Sub-Director for Research in South Zone, INIA/SARH (Instituto
 

Nacional de Investigaciones Agrfcolas/Secretarfa de Agricultura y
 
Recursos Hidrgulicos)
 

Nicaragua 
Francisco Humberto Tapia Barquero
 
Director, Seeds, General Management of Agricultural Techniq..c:,
 
INRA (Institut National de Recherches Agronomiques)
 

PanamA 
Rodrigo Tarte
 
Director General, IDIAP (Instituto de Investigaciones Agropecuarias)
 

Per6 
Wilfredo Caballero Armas
 
Head, Research Administration, INIPA (Instituto Nacional de
 
Investigaciones y Promoci6n Agraria)
 

Jorge Hugo Villachica Le6n
 
Executive Secretary, REDINAA (Red de Investigaci6n Agraria para la
 
Amazonia) 
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Thailand
 
Ampol Senanarong
 
Deputy Director General, Deparment of Agriculture
 

Trinidad and Tobago 
Mannie Dookeran
 
Director, Ministry of Agriculture
 

United States 
Clyde Applewhite 
Chief, Division for the Regional Program and English-Speaking 
Caribbean Countries, UNDP (United Nations Development 
Programme) 

Pat Barnes-McConnell 
Director, Bean/Cowpea CRSP (Collaborative Research Support 
Program) 

Warren C. Baum 
President, CGIAR (Consultative Group for Iternational 
Agricultural Research) 

Frederick F.Hutchinson 
President, BIFAD (Board for International Food and Agricultural 
Development) 

William Mashler 
Director, Division of Global and Interregional Projects, UNDP 
(United Nations Development Programme) 

James Richmond
 
Vice-President, W.K. Kellogg Foundation
 

Laurence Stifel
 
Vice-President, The Rockefeller Foundation
 

Don Wadley 
Deputy Agency Director, Food and Agricultural Bureau of Science and 
Technology, USAID (United States Agency for International 
Development) 

K Yasutake
 
Technician, JEOL 

Uruguay
 
Mario Allegri 
Director, La Estanzuela Experiment Station, Centro de Investigaciones 
Agrfcolas "Alberto Boerger" 

Venezuela 
Luis Marcano
 
President, FUSAGRI (Fundaci6n Servicio para el Agricultor)
 

Rafael Prez Silva 
Research Manager, FONAIAP (Fondo Nacional de Investigaciones 
Agropecuarias) 

Abelardo Rodriguez Voigt
 
General Manager, FONAIAP
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