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production data for typical producing units. Purdue University, in ccllabor-
ation with Guyanese scientists, conducted a study of consumption habits with
respect to Tivestock products and interacted intensively with governmen*

and market organizetion officials to identify policy objectives of the
Guyanese Government and o describe the marke* structure that exist. A
description of the Guyanese livestock sector, based on these data, was
presented in the second annual report by Purdue University,

Purdue University afforts *o apply systems analysis techniques to the

-H

Guyanese livestock industry resulted in *4a develooment of two computerized

sector models of Guyanese livestock produc*icn and marxating. The first of

these was develgped as a Ph.D. *hesis &y Mr. Raiph May entitled: "A Systems

J

t

Model of the Cattle fZconomy--A Cuyana Application Mp. Yay's model was
presentad at a workshop in Georqgetcwn, Gayana, and was Judged by Guyanese
Government and industry personnal to provide realistic results for the
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economy. This model, however, had a numter gf raccani
it was able to consider anly a limited ima span 07 zcoroximately five years
due to oractical capacity limitations of the computar jiven the size 97 the
model. Secondly, <he modal was less dvnamic than is Jegirable Secause of the
limited time horizon it could he observed, because it assumed a once-and-
for-all decision making process rather than an izerative decision process,
and finally, because it was necessary to utilize assumed, static inventory
prices for the herd remaining at the end of the planning norizon.

A second model, building upon what had been Tearned in Mr, May's thesis,
was developed by Mr. Tom Spreen as his Ph.D. thesis. Mr. Spreen's thesis,
which corrected those deficiencies identified above in the first model,
was entitled: "An Application of Capital Theory in a Recursive Linear

Programming Model of the Cattle Subsector of Guyana". A modified version

of the model developed by Mr. May has been published in the Journal of



Agricultural Systems, No. 3, 1978, under the title, "A Systems Analysis of

the Guyanese Livestock Industry", by T. Kelley White, B. A. McCarl, R, D.
May and 7. n. Spreen. A complete set of documentation for the original
systems modei for Guvana, including input forms and a users guide, wera2
developed and made avaiiabi= to USAID and the Government of fuyanma. A
users guide for the second generation model developed by Mr. Spreen has

-ation Sullatin No., 170 entitlad,

w

been pudlisned as Purdue Agricultural

"Users fQuide to the Purdue latsle Induscry Mod2l Zompuser Program”.  Two

addicional manuscripts describing various zechnical aspects of Purdue

5 0F national livestock aconomies
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have been dayeloped and

journals. Mr. Spresen's zhesis and the subiications listad above were all
completed during the final 12 non<tns of

dhile the Consortium was atzempiing <o develop systems models of the
Guyanese livestock industry, significant cranges in the :ztructure o7 the

~

livestock economy were occurring in Guyana. The Goverrment of Suyana chose
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to a much lessar degree gn market forcas %o control zroduction and distri-
bution. In addition, the Government decided to reorder priorities in such
a way as to place greater emphasis on dairy production and relatively less
on the procuction of teef. In recognition of these structural changes and
the effect that such changes had on the adequacy of our first two models to
describe and eval.ate livestock sector performance, it was decided to
develop a third model which would incorporate the structural changes and
change in focus from beef to dairy. Work on this third generation model
was initiated by Mr, John Deep Ford, a Guyanase Ph.D. student at Purdue

University. Mr. Ford traveled to Guyana in Cecember 1976 and January 1977



10.

to discuss such a model with Guyanese officials. He returned to campus and
developed the conceptual outline for such a model. In the summer of 1977,
Mr. Ford returned to Guyana for one year to work with the Guyana Livestock
Corporation, the government entity responsible for livestock production and
marketing, and to collect data necessary for specification of his model.
Since a request for carry-forward of grant funds to support completion of

Mr. Ford's work was denied, arrangements have been made for Ford Foundation
to support Mr. Ford in the ccompletion of his dissertation. t is anticipated

that this work will be completed by the end of calendar 1978.

o, Improved Analytical Meznodoicgy

The principal contribution that Purdue University has made under tne’
211(d) Tropical Livestock grant has been in the development of analytical
methodology appropriate for modeling of aggregate livestock economy activity.
These methodological innovations have been encompassed in the two livestock
models completed as thesis and in the model under development currently by
Mr. Ford. These models have been acknowledged by the profession as new
developments in medeling and analytical methodoiogy as evidenced by their
acceptance Tor publication in recognized professional journals. These models
are a signiticant covcteibution in that they orovide for Tinking within a
single computerized model “he economic structure of producers and marketing
institutions which constitute supply and demand forces in an economy together
with the tiological and physical constraints placed on production by herd
dynamics and resource availabilities. Thus, it is possible within these models
to simulate behavior of producers and consumers under alternative sets of

technical, market and policy situations. This is of great value to pclicy-

makers, scientists and planners in Tess-developed countries in that they can
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simulate the effect of anticipated policies, market interventions and
technological developments with a computer model rather than having to
experiment with the economy itself,

With the complation of Mr. Ford's mocel, we will have the capacity to
apply computerized models *o either situations in which market forces are
allowed to guide the decision-making process of producers, marketing firms
and consumers or tne situation in which government takes a much more direct
role in deciding on levels and composition of production and the price at
which products ind inputs are exchanged. This variety of analytical tools

sg-daveionad countrias in wnich live-

1

i

[¢9]

will be of long-run benefit g th
stock is an imporiant ccomponent of the acorcmy and to USAID in its efforts
to provide program resources to stimulate livestock procuction and increase
the contribution of the 1ivestoc£ sector to overall economic well-being of the
poorest of the poor.

While ail models developed under the 211(d) grant have been made
specific to conditions existing in Guyana, general model structure has been
made general so that the mcdeling technique can be applied to a wide variety
of conditicns existing in “he less-developad countries. In addition to
develocment of models, a complete package of zofware has been developed
including input forms wnich facilitate the acquisition of data necessary to
specify the model for a particular country. Thus, it is anticipated that
these analyrtical tools will te of broad azpiicebility and value in the future
efforts by USAID and the less-developed ccuniries thenselves to analyze

problems associated with livestock development in the various less-developed

countries.
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e.  Faculty With Relevant Experience

From the very beginning, Purdue University adopted the strategy of
involving in its 211(d) project a combination of senior faculty, junior
faculty and graduate students. This strategy nhad the advantage of provid-
ing a core of experienced researchers to oversee research activities aimed
at applying systems analysis to livestock industry problems and planning.
At the same time it afford an opportunity for junior facu. .y members to
become involved in Tivestock eccnomics analysis with an irternational
application. This had the advantage of training young sci2antists who
would be able to continue in the Tong term such internat<cnal activity and
also integrate the experience in the international arena into their domestic
research, teaching and extension programs. The advantage of involving
graduate students in the project was to train a small carre of professional
agricultural research economists in the techniques of analysis necessary for
adaptation o7 systems analysis to problems of the livestock economy.

¢rant resources were utilized to provide opportunities for facuity and
qraduate students to travel and work in the less-developed country environ-
ment as a part of the 211(d) research program. This *raval was concenirated
in the Caribbean region because of our initia: focus on Guyana. However,
travel and experience was not limited to Guvana as faculty and araduate
students traveled and worked in Jamaica, Trinidad, Barbados, Selize and
Mexico 1in the Caribbean region. Ir additizn, two members of *he Purdue tean),
Ors. White and Morris, were provided opperiunities to travel and study live-
stock production and marketing in a number &7 Wes:t African couniries including
Mali, Upper Volta, Chad and the Cameroons. %ith the support of the 211(d)

grant, Purdue University has been able to develop a cadre of agricultural
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Agriculture in the Livestock Division. 4hile he has not conducted research
for a thesis, he did conduct a special problems course in which he did a
preliminary analysis of the economic feasibility of stratification of
Sahelian beef production,

The second Malian graduate student, Mr. Miang, who is in charge of
statistical analysis for the livestock section of the Ministry, is continuing

his studies at Purdue University and has initiated thesis research which
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will involve an adaptation of our systems model *o Malian conditions. I
is anticipated that Mr. liang will continue for Ph.D. training and will
continue to focus his research on the apnlizaticn of systems analysis %o
the Malian livestock sactor. Therefore, while the Consortium was unable to

arrange a second country of involvement, we it Purdue University have been

bie to evelve a limited working relation_nip with the Malian Government

o

which will, over time, resuit in the applicazion of our svstems mccelin
P b

techniques to the livestock sector ¢f that country.

IV. General Concluding Comments

The 211{d) Trcpical Livestock jrant ic¢ FPurdue University has been an

important resource which has grovided a mechanism wherebv the Cepartment of
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Agricultural Economics of 2urdue Yniversity "as heen 2
cadre of trained economists familiar with livestock production and market-
ing prodlems in a number 0f less-develoned countries 07 the world. I* has
also provided for the development of impcrsznt new anaivtical models which
will have long-run applicebility by less-devaloped countries and Sv deonor
agencies in the evaluation of potential programs, solicies and =echnica]
interventions. While many problems were encountared and the organizational

structure of the Consortium found to be inadequate to orovide incentives and



direction for accomplishment of fuil interdisciplinary inteqration of all

members of the Consortium, a tremendous amount 0f pregress was maae in

developing an interdisciplinary cooocerasive iporoach to analysis of prob-

vl

Tems associated with livestock arocduction in Tropical LOC's.





