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Title: Expansion of Competence in the Design and Execution of
Ruminant Laivestock Development Programs for the Tropics:
With Emphasis oun the Analysis of Systems of Production
and Marketing.

Grantee: Purdue University, Lafayette, Indiana

Director: T. Kel .ev White

A. Statistical Summary:

Period of Grant: June 29, 1972 to June 28, 1977
Amount of Grant: $400,000
Expenditures: For current year 197475, $104,705

Accumulated, $176,988
Anticipated for next year, $110,000

B. Narrative Summary:

The 1974~75 year can best be characterized as one of progress for the
Purdue 211(d) team. Following the delays, extended negotiations, and
frustrations of the first two years of the grant 1974-75 saw the Con-
sortium 1n general and Purdue specifically having achieved good working
relationships with the Government of Guyana, with USAID and within the
Consortium itself. We began the year with an accumulation of basic
inf-rmation about the Guyanese Livestock Industry, with a preliminary
conceptual modeling framework on hand and with a much better understanding
within the Consortium of the systems modeling councept. This foundation
allowed wus to concentrate on development and testing of a model of
the Guyanese Livestock Industry and implementation of the systems

approach to livestock industry problems.
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The major thrust of the Purdue efrort was focused on development
of a computerized model of the Guyanese Livistock industrv Bv the
end of the year a workiug computer midel had been deoreved, some pre-
liminary tuning had been done to more neorly reproduee the carrent
status of the livestock inaustry, and the modc 1 had hoeor cwposed to
criticism by other members of the Corsortium. ‘dditicual «ield vork was
conducted 1n Guyana, Bels.e, ind Mewnico The purpose ot t .1, f1eld
work was to acquire additiovael product .on ard rel el data celative
to the Guyanese Livestock Industi’, L0 " * 0 1. 0 (ivae e ofl1cials
concerning policy objectives, Incr"rw ac, .nr o, it 1a "or valuat ton of

policy, and to evaluate the livestoc »ituol .ol i other countries who

are potential competitors in the Jorsoo0 r o et ' Mlex1co data were
obtained on the feeding 0f sugar Fare O Cilole op Con' LReied so,
we 1nteracted with member, of the i o9 .o - 1nnent L nho lieve ittempted

to utilize computerized sector nodels ir potoymohty

A collaborative i1esearch ¢fort .an wruoroaken vetvecn Purdue
University and a member of the .aculoy or ¢ cromses of Lhe Univeraity
of Guyana. This research eifort involved the conduct of a household
survey of meat consumption and acquisitioa o! data necersary for
estimation of demand relationships for beef.

Grant funds were utilized to support continued development of a
more efficient linear programming algnrithm. 1his algoritim will
facilitate the use of linear prograuming for large problems such as
those encountered in modeling of livestock production-mar keting systems,
Funds were also used to support modification of an exlsting model of
the economic development process to increase the compdtability of this

model with computer facilities In the less developed countries of the

world.
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Purdue's capeability for data transmission and remote computer
operation was expanded through the acquisition of a second tape storage
unit and an automatic device control for our second computer terminal.
This remote computer operation capability will allow us to utilize
the computer facility on the Purdue campus in Guyana and in other
countries through telephone hook-up. This capability was tested during
the field work in Guyana. The test was successful.

Acquisitions for our library of materials relevant for tropical
livestock analysis and systems modeling were continued. Additions
were also made to our collection of slides based on grant sponsored
travel in tropical countries.

Expertise gained by the Purdue faculty through our 211(d) activities
was drawn upon extensively by the African Bureau of USAID during the
year.

A modeling workshop was held at Purdue for members of the
Consortium, representatives of USAID and invited faculty from other
departments at Purdue University. The purpose of this workshop was to
review the Purdue industry model and the Texas A&M herd model and to
solicit criticisms and suggestions from other members present.

The Purdue project leader, Professor White, served as chairman
of the 211(d) Consortium for the year. The chairman initiated contacts
through the African Bureau of USAID with representatives of the
Government of Kenya with respect to future Consortium activity in

that country.



C. Detailed Report

I. General Background ana ®urpose of the Grant

The overall purpose of Purduve's 2il(a) gran: 1s well sunmarized
in the following quote from the original grant do.ument.

Purdue's grant is one of four thal, "would viplore the livescock
industry from a total systems viewpoint, on the assumption that piece-
meal attacks on a complex problem (nutrition, breeding, disease
control, or credit) have been inadequate."

The or:mary objective of Purdue’s grant 1s to strengthen our
capability "to identify opportunities for significant livestock develop-
ments in LDC's, to analyze constraints to, and reasons for, such
developments and to deslgn programs to overcome constraints through an
integrated, multi~disciplinary team approach."

Purdue was awarded a supplemental grant in the amounc of $150,000
for the three year pericd beginning July 1, J%/4, This supplemental
fundirg was provided to allow Purdue, 1in its role as the economic and
marketing component of the Consortium, to better support the biological
production expertise provided by Texas A&M, Tuskegee Institute and the
University of Florida. Four specific areas requiring expanded Purdue
input were recognized. These are:

1. Fxpansion of the scope of the industry modeling activity to

give greater emphasis to factor and product markets faced
by iivestock producers;

2., To participate in a Consortium effort to apply the system

approach to livestock development problems in a second

country;

3. To exercise the integrator-catalyst role that is implicit in
the industry modeling activity and;

4., To provide additional economics and systems modeling support
to other Consortium members,
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II. Objectives of the Grant

1. Objectives Restated
The objectiv~ of the grant is to improve the capacity of
Purdue University to assist AID, other developmental agencies, and
countries in the analysis of ruminant livestock production and
marketing systems in the different environments of the LCD's. Such
analysis should describe the system, indicate the factors that most
seriously limit development, and suggest alternative policies and
programs to remove limiting factors,
Steps to be taken to achieve these objectives include:
a. adapt systems approach to a specific
ropical ruminant livestock production
situaticn,
b. improve our analytical methodology,
¢. increase the number of faculty with relevant
experience (in systems analysis and
tropical ruminant livestock production),
d. to select a country, and
e. analyze its livestock industry so as to
achieve(a thrcugh ¢ above),
2. Review of Objectives
A third year has reinforced the recngnition, which was dig-~
cussed in detail in the 1973-74 Annual Report, that the objective set
for the Purdue 211(d) team is multi~-dimensional. That is, that there
are USAID objectives, Consortium objectives and Purdue objectives.
It has become 1increasingly evident that these three sets of objectives
are interrelated, and that the achievement of any one sub-set of

objectives necessarily will require satisfaction of the other sub-sets.

It has become increasingly apparent that the goal of developing a
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truly integrated, multi-disciplinary approach to the analysis and

solution of livestock development problems within a multi-institutional
framevork cannot be fully attained through iniormal voluntary interaction.
All members of the Consortium appear to recognize that the most

difficult of the Consortium's tasks may well be the development of this
truly multi-disciplinary team approach. Thus increasing emphasis

must be given achievement of this objective during the remalnder of

the grant. It is also recognized that this will require significantly

more formal, structured Interaction on the parts of all members of

the Consortium.

11T, Accomplishments

Accomplishments under the 211(d) grant will be discussed
under the headings of steps a through e presented in Section II.1,
and under the heading "integration of 211(d) experience" and "in-
volvement of other Consortium members and host country."
a. Adapt systems approach tn a specific tropical
ruminant livestock production situation
(estimated expenses $10,000).

Staff members White, McCarl, and Schrader visited Guyana, Belize,
and Mexico during the year for the purpose of collecting additional
data and observations to improve the adaptation of the systems model
being developed by Purdue to the Guyanese Livestock Industry. In
Guyana visits were made to a number of coastal production units for
the specific purposes of cbtaining additional data for small-and
medium-size beef producers and for mixed dairy-beef production. A

number of wholesale and retail meat marleting firms were interviewed

to obtain data on the structure and performance of the marketing
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institutions in the country. Information concerning the governments
policy objectives, available policy 1instruments and criteria used in
evaluating policy for the Guyanese Livestock Industry was obtained
through interviews with personnel of the Ministry of Agriculture.

Most informed observers of the Caribbean region believe that
Belize is the country other than Guyana with the best potential for
developing its livestock industry to the point that significant beef
exports would be feasible. Therefore, the group visited Belize to
observe the current level of development for livestock production, to
determine the country's development objectives and policies with respect
to the livestock industry, and finally to evaluate the export potential
of the livestock industry.

In Chetumal, Mexico the group visited a confinement feeding ex-
perim -t conducted by Dr. Pr.ston. This confinement feeding operation
1s based on the feeding of sugar cane as the primary energy source.

This experimental work was of interest because of its notential ap-
plicability in the Guyanese situation.

llexico has for a number of years had at its disposal a computerized
model of the agriculural sector of the country and has made some use
of this model in policy evaluation. Personnel in the Mexican government
with responsibilities {or utilization of the agricultural sector model
were in'erviewed to obtain information concerning their experience
In the utilization of sector models for policy evaluation. It is
hopeful that their experience will help in designing a more useful
model for the Guyanese Livestock Industry.

A report of the activities of team members in Guyana, Belize,

and Mexico 1s presented as Appendix A in this report.
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One of the areas in which the knowledge base for developing a
model of the Guyanese Livestock Industry has been most deficient is
that of the nature of the demand for beef. While in Guyana, an
agreement was rec ched with Mr, John Dukhila of the University of Guyana
whereby he would conduct field work to provide 2additional information
concerning beef demand. Mr. Dukhia conducted a houschold consumption
survey utilizing a survey jointly developed with members of the Purdue
team. He has also written a paper in which he discusses the state of
knowledge concerning the demand for beef in Guyana and provides some
basic time series for demand estimation. The questionnalre used in
the household survey 1s attached as Appendix B. The paper by M.
Dukhia on beef demand in Guyana 1s attachec as Appendix C,

b. Improved analytical methodology (estimated
expenses $44,700)

A major part of the Purdue effort during the 1974-75 year has
been focused on development of a computerized systems model of
the Guyanese livestock industry which wculd provide an improved
framework for the analysis of policy alternatives confronting decision
makers in the livestock industry. An operating model was achieved
prior to the end of the fiscal year. Tuning and validation of this
model 1s continuing, and it is expected that prior to the end of
calendar year 1975 the model will have been validated in policy
analysis. The model will be documented in the Ph.D. thesis being
written by Mr. Ralph May. Appendix D contains a discussion of the
conceptual basis for the model and Appendix E contains a brief outline

of the model structure.



-9 -

Mr. Pete Wenstrand, a student in the joint program between the
Krannert School of Administration and the Purdue Agricultural Economics
Department, developed, as a special problem, a paper treating the
feasibility analysis for slaughter facilities in less developed
countries of the tropies. A prelimiuary draft of his paper 1s attached
as Appendix F.

Funds provided by the 211(d) Grant were utilized to support
continued development of an improved linear programming solver. This
solver 1s designed to handle large-scale linear prograrming problems
and is being utilized as the solution algorithm for the Guyanese
livestock industry model. Funds were also utilized to partially support

le-

the modification of an existing computer model of the economic
velopment process (o increase the adaptability of this model to computer
facilitics available in less developed countries of the world.

One of the more important variables in determining the demand
for beef 1s per capita income level. Likewise the export demand faced
by a livestock producing country 1s affected by changes in the exchange
rate between the currencies of the exporting and importing countries.
Preliminary work was begun to incorporate an endogenous income and
exchange rate shifter into the demand equation formulation of the
Guyanese Livestock Industry model.

c¢. Faculty with relevant experience (estimated
expenses $10,000)

There were two changes in the faculty involvement in the 211(d)
project during the year. First, Dr. Bill Morris who had been on
leave with USAID in the Ivory Coast returned to campus and resumed his

involvement in the 211(d) work. Dr. Arlo Minden who had been on
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leave with USAID 1n Washington resigned from the University. The

five permanent faculty members compesing the 211(d) team at Purdue
represent a broad spectrum of interest and expertise. lhe areas of
expertise include production, marketing, price analysis, economic de-
velopment, quantitative method, and svstems modeling. ‘The entire team
15 closely 1avolved 1n the apnlication of systems modeling to the
Guyanese Livestock Industry through the development and application

of the computerized systems model of the Guyanese industrv. All members
of this team have had tne oppottuntty, through the 211(d) project, to
travel abroad with the exception of one man. ‘'this expusure to the
livestock 1ndustrv of foreign countries not only adds to the expertise
directly applicable to less developed countries' livestock sectors but
also helps to add perspective to their work in domestic programs.

Dr. Morris since returning to campus from hi, year of leave 1in the
Ivorv Coast has had a number of opportunities to vork in Africa ~s a
consultant to the African Burcau of the USALD. This experience 1s
being 1integrated 1nto the 211(d) project by the development of a monograph
on the livestock sector of Central West Africa. Two of his consulting
trips to Africa were extended by a number of days and per diem pro-
vided by 211(d) funds to ubtain information for his monograph. A rough
draft on the paper of the livestock sector in the Ivory Coasl 1s
attached as Appendix G. A summary of Dr. Morris's a:itivities in Africa

and their integration into the 211(d) 1s preserted in Appendix H.

d. Choice of location for work (estimated
expenses $1,000)

The Consortium through its chairman, Professor White, of Purdue,
initiated efforts to choose a secound country for systems modeling ap-

plication. Professors White and Morris met with personnel of Lhe
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African Bureau of USAID in Washington to discuss possibilities in

that continent for 211(d) activity. The consensus was that Kenya
offered the best possibility, A meeting was held with Mr. Harold Jones
of AlD-Kenya to discuss the Consortium interest in such work. A

formal expression of interest by the Consortium was made through a
letter to Mr. Jones. AlD-Kenya ask<! for a tentative plan of work

and an evaluation of the ALD =nd government of Kenya resources that
would be required to Support our activitv, Appendix H contains the
Consortium response to thuis request,

e. Analysis of livestock industry (estimated
expenses  $30,000)

Several types of livestock industry analyses were initiated during
the year. First, the computer model of the Guyana livestock industry
has been used in an attempt to reproduce the current sitiation as a
neans of validation of the model. This process 1s nearing completion.
As a second apprgach to validation of the behavior of the model some
preliminary attempts have been made to evaluate development policies.
While validation and tuning of the model are not complete, the preliminary
results are quite encouraging with respect to the future utility of the
model as a policy analysis instrument. On the basis of discussions
with Guyanese Ministry of Agriculture a set of development alternatives
have been selected for evaluation in Mr. Ralph May's thesis. These
analyses will be documented as a part of the thesis.

A second tvpe of livestock industry analysis which was undertaken
involved the household consumption survey and acquisition of time
series data for use in demand function estimation. Data taken from

the questionnaire used in the household consumption survey have been
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coded and punched to facilitate computer manipulation. Some preliminary
summaries have been developed and the indications are that this survey
is giving results which are consistent with previous studies available
on beef consumption in the country. Attempts have been wide to estimate
demand elasticities from time series data for Guyana. These efforts
have resulted in unacceptable coefficients thus far. Therefore, we
have requested from Mr. Dukhia time series for additional variables and
will, during the coming year, continue our attempts to get good estimates
of demand ccefficients for beef.

The monograph on the livestock industrv in Central West Africa,
which 1s being prepared by Bill Morris, is an additional effort in
the area of livestock industry analysis. We see thls as an excellent
means of gaining cowplementarity between his role 1in servicing USAID
and the 211(d) project.

f. Integration of 211(d) experience into
ongoing program (estimated expenses $4,000)

The 211(d) experience is being integrated into the department's
ongoing teaching, research and service programs in a2 number of ways.
Additional acquisitions of library material relevant to systems
modeling, tropical livestock production, and economic development have
been made and will become a part of our library resource. A list of
materials acquired this year 1s presented in Appendix I. Additions
were also rade to our library of slides based on staff travel in
tropical countries. These are available for use in the classroom,
for seminars and for the extension program.

The teaching staff involved in the 211(d) project has increased

the incorporation of 211(d) experience as examples and illustrations
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in their lectures. This is especially true for our courses in
mathematical programming and modeling, and our course in agricultural
production economics. Those members of the project team who have
extension responsibility have incorporated the 211(d) experience into
their evaluation of the environment within which the U.S. livestock
irdustry functions. Thus their 211(d) experience has added breadth
and perspective to their domestic extension activity,

Dr. Sharples, a USDA~ERS cooperative agent 1in our department, is
involved in a sector modeling project in the Philippines. He has
drawn extensively on our experience in Guyana in this phase of his pro-~
gram. One of our graduate students from Canada is developing, as his
thesis research project, a model of the Canadian livestock industry.

He has interacted extensively with members of the project team in
developing his thesis approach. A second U.S. graduate student is de-
veloping a computer model of forage production and the beef enterprise
at the firm level for an analysis of alternative forage harvesting
systems under variable weather conditicns. Our experience in 211(d)
has been useful in designing this research project, and we anticipate
that the results of his thesis research will contribute to future work
under 211(d).

During the year Professor White has presented a number of seminars
and participated in a televised panel discussion of the World Food
Situation. His experience with the 211(d) project has added significantly
to his knowledge and understanding of the food situation in the world.
One of the seminar papers presented is attached as Appendix J.

An effort has been made during the year to involve members of the

Animal Science and Agronomy Departments at Purdue University. Faculty
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members from these two departments were invited to participate in

the modeling workshop held by tne Consortium at Purdue University in
June. Based on their participation in this workshop we anticipate
closer working relationships with these departments during the remainder

of the 211(d) project.

g. Involvement of other Consortium members and
host country (estimated expenses $5,000)

Other Consortium members have been involved in several ways.

The most effective involvement was gained through the Guyana modeling
workshop held at Purdue. Tbis was the first time that we had had a
working model which could be used to demonstrate for each member of the
Corzurtium the importance of their input into the development of a
meaningful model of the livestock industry of a country. Throughout

the year close contact wa. maintained between the Texas A&M and Purdue
modeling teams. We are optimistic that this close communication has
resulted in the development of two models which are compatible and which
in the future can be directly linked in their operation. The producer
survey conducted in Guyana by personnel from Tuskegee was made available
to Purdue, and the data were utilized in specification of our industry
model.

Professor White was invited to present a seminar at Tuskegee on
Economic Development in the Tropics. The text of this seminar is
presented in Appendix K.

Involvement by the Guyanese in the Purdue 211(d) activity during
the year was obtained in several ways. The household consumption and
demand study for Guyana has been a joint effort between Purdue staff

members and Mr. Dukhia of Guyana. Team members McCarl, Schrader and
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White, while in Guyana, interacted extensively with personnel of the
Ministry in attempting to identify policy objectives, policy instruments
available, and evaluation criteria for choosing among alternative
policies. Ministry of Agriculture personnel cooperated extensively in
arranging and conducting interviews with livestock producers and marketing
institutions. The potential for long run feedback to Guyana from the
211(d) has been enhanced by the admission of Mr. John Ford of Guyana

as a Ph.D. student in our department. His thesis research will be
supported by and contribute to the 211(d) accivity in that country.

The addition to our remote computer capability has increased our
ability to interact with both Other team members and with the Guyanese
in model refinement and application. We anticipate that this increased
capability will be extremely important during the application phase of
the model during the coming year.

IV. Development of Institutional Capabilities

The impact of the 211(d) grant on Purdue's capabilities has
been concentrated primarily on the human resource of the Department
of Agricultural Economics. During the first three years of the grant
eight individual faculty members have had direct involvement in grant
supported activities. Seven of these staff members have been provided
the opportunity to observe and study livestock production and marketing
systems in one or more tropical LDC's. This exposure combined with
experience in developing and utilizing a computer model of the livestock
industry of a particular country has not only increased the awareness
of the faculty and its knowledge of tropical livestock problems and
potential, but has also greatly expanded the capability for analysis

of problems associated with livestock production.



Unfortunately two faculty members who have had important
involvement in the 211(d) grant activities have left the Purdue faculty
for assignments in other institutions. Their contribution to Purdue's
institutional capability is not totally lost as a consequence of their
departure, however, We have continued to utilize the services of Will
Candler as a consultant in our 211(d) project. By maintaining contacts
with the individuals in their new institutional environments the
potential pool of resources available to be drawn upon in future work
is expanded.

In addition to the eight faculty members who have been directly
involved as team members, a number of other faculty members within the
Department of Agricultural Economics and in other departments of the
University have been drawn into grant activities. Thus, they have de-
veloped additional expertise and awareness of the importance of tropical
livestock in the world economy. As we enter the application phase of
our systems modeling activity it is anticipated that there will be more
opportunity for involving a larger number of faculty members.

We feel that our success in operating as a research team on the
211(d) project has had a beneficial impact on our faculty. Given the
increasing complexity of problems confronting researchers, it becomes
more and more difficult for one man to adequately research an important
problem. Thus teams of researcners bringing together diverse experience
and knowledge are becoming increasingly important to the conduct of
good research. We choose to take the team approach in the 211(d)
and feel that we have been successful. It has been noted that, in-
creasingly, members of the faculty, when planning research, are taking

the team approach - especially when external funding is being sought.
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Grant funds have provided resources for adding t:0 our library
in the area of systems modeling and computer applications as well as
the area of economic development. This added resource makes Purdue a
stronger institution for applied international agricultural economics
research and training. Use of grant funds to support the development
of better linear programming algorithms has iIncreased our ability to
solve large linear programming problems. This will have an impact not
only on our capability in the area of specific emphasis of the 211(d)
grant,but also, to the solution of many types of economic and planning
problems. The acquisition of remote computer terminals with taping
capability has greatly increased the degree of mobility we have in ap-
plication of our computer models to the analysis of policy and planning
alternatives. The importance of such computer mobility is being recognized
not only for international work but by those members of our staff
working in domestic extension programs. We are receiving an increasing
number of requests to borrow our terminals for use in extension
programs out in the states. A proposal has been submitted to a funding
agency to establish a network of remote terminals for use in extension
activities,

The 211(d) grant, therefore, has not only had an important impact
on those individval faculty members directly involved, but has also
influenced the thinking of a large segment of the faculty. Not only
has the level of knowledge with respect to livestock production and
marketing in tropical countries of the world expanded, but also our
ability to deliver this expertise to various parts of the world has

also been increased.
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V. Utilization of Institutional Resources in Development

A significant proportion of the School of Agriculture's
International activities has been involved in assisting the development
of the livestock sector in developing nations. These efforts are
capsulized in the following paragraphs.

AID Contract 639 - Purdue-Brazil Technical Assistance Project

Since the early 1950's, staff from Purdue's Department of Animal
Sciences have played an important role in initiating and developing
teaching, research, and extension programs in animal sciences at the
Feceral University of Vicosa (UFV). This has included work in animal
genetics, nutrition, production management, and range pasture management.
In the early 1950's the UFV (then the UREMG) 1/ iniciated a Master of
Science program in Animal Sciences. In 1973 a Ph.D. program was begun
in this discipline. Eleven members of the Purdue staflf have been directly
involved 1in these successful efforts. Under the participant training
program several Brazilians have received M.S. and/or Ph.D. degrees at
Purdue and other U.S. universities. Most ~f these have returned to
the UFV where they are engaged in teaching and research activities.

Instituto de Lacitcinios '"Candido Tostes' (Dairv Technical
School) at Juiz de Fora

Under the auspices of the AID Contract 639, Purdue's School of
Agriculture also provided assistance Lo this post-secondary technical
school. This assistance was provided in recognition of the acute
shortage of trained Brazilian manpower in the area of dalry product

processing and handling. Purdue staff assisted in curriculum development,

;j Universidade Rural do Estado de Minas Gerais.
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teaching and initiation of a very applied research effort. New pro-
cessing equipment was purchased, installed and the staff students trained
in its proper use. 1In cooperation with the dairy industry a successful
work study program was begun. As 1n the case of the UFV project, a
major emphasis was placed on staff development with several participants
receiving B.S. and graduate training in the U.S. A member of the
Instituto staff (Mr. Samuel Hosken) received an M.S. in Agricultural
Economics,

Ford Foundation Grant - Institutional Development Program at the
National University of the South, Argentina

An important objective of this grant was to assist the Faculty
of Agronomy of this university in developing a teaching and research
pProgram in range and pasture management and animal nutrition. Four
Purdue staff members were involved in this endeavor. Much of the re-
search dealt with the potential of introducing and establishing improved
varieties of grasses that would increase the carrying capacity of
pastures in this semi-arid region. Funds made available by this
project, the Organization of American States and various other sources
supported the graduate study of several students from the University of
the South at selected universities in the United States, Australia,
and Europe.

Bureau of the Census Contract-Population as a Variable in the

Economic Development Process with Special Emphasis on Relationships

with the Agricultural Sector.

The objective of this contract was to develop a conceptual model
of economic development and demographic change and the interrelationships

between the two. The conceptual model was then transformed into an



- 20 -

operational computer model. The agricultural sector, in the model,

is disaggregated to provide for separate treatment of the livestock
sub-sector. It «s anticipated that the general structure of this model
will be used as a basis for modeling specific LDC situations by the
Bureau of the Census. The large scale systems modeling experience gained
in this project 1s useful in 211(d) modeling.

Foreign Graduate Student Tralning

During the past 20 years the Agricultural Economics Department at
Purdue has made an important contribution to the economic development
of many countries by providing advanced degree training to their students.
Evidence of that Purdue 1s recognized as an important center of higher
education for students from other countries 1s provided by the fact,
that we receive applications from some forty foreign countries. During
the 1974-75 academic year we had students enrolled from Brazil, Canada,
Sweden, Mexico, Nigeria, Japan, Saudia Arabia, Iraq, Guyana, Nicaraqua,
Philippines, Malaysia, Peru, and Ithiopia. Among students who will
enter our program this fall are representatives from Philippines, Spain,
Nicaraqua, India, and Brazil. During 1974-75 several thesis were
completed which treat various aspects of livestock production or
marketing either in developing or developed countries of the world.
These are:

Smith, John L., M.S., A Linear Programming Model for the Optimization of
Management Decisions on the Dairy Farm.

Barton, David G., Ph.D., Physical Distrjbution System Design: An
Application of Mixed Integer Programming to Meat Distribution,

Boehm, William T., Ph.D., An Economic Analysis of the Household Demand
for Major Dairy Praducts.
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Lattimore, Ralph G., Ph.D., An Econometric Study of the Brazilian
Beef Sector.

Schwat, Gerald D., Ph.D., A Computerized Decision-Making Model for the
Beef/Forage Enterprise.

Utilization of Departmental Expertise by USAID and Other Institutions

During the past year the African Bureau of USAID has made extensive
use of departmental expertise in the area of tropical livestock develop-
ment by calling upon Dr. Morris as a consultant in program planning
and evaluation 1n a number of countries in Central West Africa. Professor
Wwhite has been called upon to participate in seminars and workshops in
New York, at Michigan State University, and on campus at Purdue
University. These seminars and workshops dealt with the problems of
world food supply to meet the needs of an increasing population. Ex-
pertise gained trhough 211(d) activities has contributed significantly
to our ability to participate in these kinds of endeavors.

V1. Other Resources for Grant Related Activities

Physical facitities and general administrative overhead are pro-
vided by the University without charge. Incidental consulting with
other staff members is also Provided as a University contribution.

VII. Next Year's Plan of Work and Anticipated Expenditures

The following activities are planned for 1975-76:

a. Complete tuning and validation of model of Guyanese livestock
industry (estimated expenditure $20,000).
Validation of the computer model of the Guyana livestock
industry, which was operating at the end of 1974-/5, w1ll
require a number of runs. The resuls of these runs will be
compared with data on past performance of the industry
and adjustments in input coefficients and possibly other
modifications to model structure will be required to
simulate actual industry performance. Other members of the
Consortium and Guyanese will be involved in this
validation and tuning process through workshops to be held
during the first few months of the fiscal year.



- 22 -

Application of the model and analysis of policy alternatives
in Guydna. (Estimated expenditure $25,000).

In consultation with representatives of the Guyanese
Ministry of Agriculture an initial set of pol..y alternatives
for evaluation has Lceon chosen. These policy alternatives
will be evaluated and the results incorporated in Mr.

May's thesis. A formal workshop in Georgetown will be
scheduled for late in calendar year 1975 or early 1976. In
this workshop a joint Guyanese - Consortium effort in policy
evaluation will be undertaken. Following the workshop
additional policy alternatives will be identified in cor-
porativns with the Guyanese and analvsis undertaken. The
results of these policy evaluations will be made available
to the Government of Guyana.

Seminar series in tropical livestoch development and systems
modeling (Estimated expenditure $2,000).

Grant resources will be used to support a series of depart~
mental seminars dealing with various aspects of tropical
iivestoch development in the world. Representatives of
other Consortium member institutions will be invited to
present some of the seminars. Authorities, American and
foreign with experience in various parts of the world will
be invited to give seminars. Other departments of Purdue's
school of Agriculture will be invited to participate.

Extension of the Guyana livestock industry model (Estimated
expenditure $34,500),

It is anticipated that an effort will be initiated to extend
the Guyana model to incorporate linkages between the
livestock industry and the rest of the economy. This effort
will serve as a thesis for Mi. Ford who is a Ph.D. student
from Guyana. Other modifications will also be made to

link it to the Texas A&M model.

Graduate student support (Estimated expenditure $15,000).
Two Ph.D. students will be funded to conduct research
which will contribute to 211(d) objectives. One of these
students is Guyanese, the other 1s U.S.

Library support (Estimated expenditure $500.00).
Materials relevant to the tropical livestock, economic
development, and systems modeling will be acquired for
the departmental collection.

Second country (Estimated expenditure $13,000).

Based on the Consortium's decision with respect to a second
country effort, Purdue will participate in whatever
activity is selected. Should a second country effort be
deemed advisable, it is anticipated that considerable
international travel will be involved.



Table I. Distribution of 211(d) Grant Funds and Contributions From Other Sources of Funding

Review Perjod 1 July, 1973 to 30 June, 1974

211(d) Expenditures

Non 211(d) Funding

Grant Related Period Under Cumulative Projected Projected to Amount
Activities Review Total Next Year End of Grant

Research 87,700 147,700 81,000 313,000 55,000

Teaching 10,9200 13,000 12,000 40,000 20,000

Libraries 500 850 500 2,000 6,000

Publication

Duplication 1,500 2,120 1,500 5,000 5,000

Seminar, Workshop

and Conferences 5,000 13,330 15,000 40,000

TOTAL 104,700 177,000 110,000 400,000

€C



Table II. Expenditure Report

Under Institutional Grant #AID/csd 211(d) 3675

Review Period 1 July, 1974 to 30 June, 1975

Expendi ture

Projected Expenditures

to Date Year
Period Under Cumulatave

Line Item Review Total 4 5 Total
Salaries 72,818 113,722 73,700 76,378 263,800
Fringe Benefits 6,903 11,603 7,300 7,600 26,503
Travel 8,828 25,198 15,000 15,000 55,198
Data Processing

service & equip. 9,749 15,966 9,000 9,034 34,000
Supplies 6,407 10,459 5,000 5,000 20,499
TOTAL 104,705 176,988 110,000 113,012 400,000

VL4
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Trip Notes
Visit to Guyana, Belize and Mexico
February 1-11, 1975
T. K. White, L. F. Schrader and B. A. McCarl

Notes by L. F. Schrader and B. A, McCarl

The first day in Guyana consisted of visits to coastal cattle
producers.
Kabawer Ranch Guyana-Coastal Area

Kabawer ranch is a subsidiary of Bookers Ltd one of the largest
business firms in Guyana. The principal activity of Bookers is Sugar
estates and the ranch is one of the estates which 1is approximately 60
miles east of Georgetown. The ranch is aivided into two major production
units; one at Goldsprings, and one extensive operation. Our visit to the
ranch was principally at Goldsprings where a feeding and improved pasture
operation exists. The Purdue party was accompanied by several Guyanese
and met with Mr. Dhaniram, the ranch manager, who gave us the following
information.

A definite preference for Bramhan cattle mixtues was expressed.
The desired breed was two-thirds Bramhan and one-third Charolais.
Improved pasture will handle one head per acre with .5 head per acre on
unfertilized pastures. Development of improved pasture invnlves seeding
with improved grasses and fertilization at the rate of 150 1lbs. of urea
per acre four times during the year depending on the rainfall pattern.

Total ranch includes 3,000 acres run by 12 men plus supervisor. It
was not clear whether this includes Golddiggings (600 acres) or not.
Most of the cowboys come from the Rupununi area and are presently getting

about $30 per week plus meat and housing.



Seven hundred pound liveweight per head has been achieved in two
years using improved pasture for the last year.

Research was underway on the feeding of urea/molasses mixed (3, 6 and
9%) at Golddiggings. Present indications are that steers on 3% urea mixture
were doing better than those on 6%. The 6% mixture was more effective during
the dry season than during the wet season. llolasses-urea was estimated to
cost 60¢* per gallon with one-half gaiion fed per head per day.

Mr. Dhaniram estimated 607% calving rate of which they may lose 157
during the first year. Annual death loss on adult animals now averages
less than 27 per year.

All cattle are sold to Bookers Supermarket but slaughtered at the
minicipal abattoir with present marketing at the rate of about 12 head
per week.

Uee of native pastures without supplementary feed will result in an

average liveweight of 457 1bs for four year old animals.

Fraser Operations

The second cnastal producer visit was to the Fraser ranches approxi-
mately 20 miles east of Georgetown. Both ranches owi.ed by Fraser with a
resident manager on each ranch. These operations are closer to Georgetown
and near the road and cattle theft is a much larger problem. _The combin-
ation of cattle stealing and the attraction of rice as an alternate crop
has resulted in people in these areas reducing herd size. On one operation
there were 174 head of cattle on 300 acres of open pasture. Cattle were

also grazing on rice straw after the rice harvest under a one crop rice

*All prices local unless stated otherwise. $1 G - $.45 US;
$1 B - $.625 US.



program. The same farm included 150 acres of rice and 300 acres of coconut
groves. The coconut groves also provide supplemental grazing for cattle.

This operation considered the major product to be milk, however, cattle
were not being fed in addition to pasture for the stated reason that prepared
feed prices are now too high to justify supplemental feeding. Cattle graze
oniy during the day and are brought to the house at night where they are fed
some grain, and rice straw at night. These cattle were not dairy types but a
combination of Zebu and Santa Gerdrudis,

In Georgetown milk retails at 25¢ a pint and the farmer was receiving
12-1/2¢ a pint at the farm. Milk is picked up at the farm by a "collector,"
transported to a collection point and then to Georgetown by truck.

With 64 cows in the herd there were 41 calves born in 1974 with 12
calf deaths.

Milk production was quite low with the cattle milked once a day getting
326 pints of milk from 10 to 12 cows in a week.

Bull calves are castrated and sold at 3 to 4 years. This brings them
to approximately 400 lbs. carcass weight. Cattle are sold to GMC and to C&F
market. All sales from this farm are on a carcass welght basis.

Danger of stealing requires that cattle brought in every night which
considerably limits forage intake.

' The cattle operation on this farm is run by the cow manager plus two

boys with an additional helper during rice harvest.

A third ranch of a Hindustsni farmer was visited, however, no signif-

icant information was gathered.

Meat Marketing in Guyana

On the second day the Purdue team visited meat marketing firms.



Meat market limited is the largest meat wholesaler in the country.
Meat for the firm comes principally from the Rupununi area of Guyana
through the Lethem slaughterhouse.

All meat is bought and paid for on a carcass welght basis at Letham
and sold in quarters in the Munmicipal Abattoir in Georgetown. All the meat
is transported by air from Letham in 6000-6500 pound loads via Guyana
Airways DC 3's. The trip represents 7 to 8 hours with 3 hours to get it on
the plane, 1-1/2 hours from Letham to Georgetown and 2-1/2 hours by truck to
the Municipal Abattoir. Air freight rate to the shipper is 5-1/2¢ per 1b.
with the government paying a 5-1/2¢ subsidy.

Meat “arketing Limited represents cattle producers and any profits are
reflected back to the producers in proportion to the amount of beef marketed.
Present prices are $1.12 paid in Letham and $1.35 selling price in Georgetown.

Recently the procedure has been to slaughter to order--the cattle are
not killed unless Meat Marketing Limited has orders in Georgetown at that
point. MML says coastal beef sells for more because it 1s younger and some-
what better quality than Rupununi beef. Profits returned to producers
represented 8% in first half of '74 and 16% in second half of '74. Prices
to producers are held relatively constant and, it appears, at the moment
are being held below the competitive price level. One of the reasons given
is the fear of governmental control if the price goes very high. Recent
price history (Letham) is as follows: 55¢ for 1972; 60¢ for part of 1973 and
65¢ for part of the year going to 75¢ in September 1973; December 1973
went to $1.05 and January 1975 the prices has gone to $1.12 (the current
level).

Meat Marketing Limited estimates they handle 90% of the Letham slaughter

and this represents 60% of the Goergetown beef.



Meat Marketing Limited sells to all the supermarkets in Georgetown
(51.2%), to the market butchers in the Municipal markets (26.2%), and the
outside butcher shops (15.4%Z). The share sold through supermarkets is
increasing with six supermarkets in Georgetown at the present time.

The seasonal distribution of demand incudes peaks at Christmas,
Easter, and the August Holidays. 1973 and 1974 shipments were interrupted
by foot and mouth disease quarantine. The number of plane loads of meat

marketed during 1973 and 1974 by month are as follows:

1973 1974
January 22 3
February 16 8
March 20 14
April 23 8
May 15 4
June 16 10
July 21 12
August 23 13
September 11 14
October - 20
November -— 28
December ~— 26

MML indicates that more beef could be sold in Georgetown at present
prices. Notes conflict but seem to be an estimate that 10% more Rupununi
beef could be sold at the present price relationships.

MML buys cows at $1.05 (vs 1.12 for steers) but the cow carcasses are
sold at the same price $1.12). There are grades in existence but are not
used because all the beef which is available can be sold regardless of

quality. All carcasses are sold at one price however, the obviously lower



quality carcasses are distributed among the customers. Two to three cull
cows mixed with 10 good steer carcasses can be moved without a discount

at this point.

Market Butcher

In Guyana there are several municipal markets. At these markets there
are numerous butcher stalls. The Purdue team interviewed one of the 21
butchers at the Borda Market.

When asked, the butcher indicated that beef is beef and that the price
is about $1.85 per pound. When pursued further, however, he indicated a
willingness to differentlate between the various cuts and will provide the
cut that customers order. Some of the prices that we were able to obtain
include $2.25 for boneless beef, $1.80 with bone and filet at $3.00.

The one butcher interviewed bought all his cattle direct from farmers
on a unit basis without weighing and expressed no desire to change that
buying procedure. Typically the cattle are kept at the abattoir to be killed
whenever it is needed in the market. The hot meat is brought directly from
the abattoir to be hung in the market. The unsold meat at the end of the
day is placed in the freezer over night, brought back out and thawed the
next day for continued selling off the carcass. His cost includes $6.00
per head slaughter fee plus $5.00 fee for the abattoir. It appeared that
the owner of the cow kept the hide however we did not obtain the hide price.
Another $5 to $6 per head is involved in hauling the cattle from the farm
and $1.25 to $1.50 to bring the carcass from the abattoir to the market.

One interesting item mentioned by the buthcer is the consumers preference

for hot meat. Consumers do not want refrigerated meat.

Supermarkets
The Purdue party visited 3 supermarkets (Bookers, Frasers and the

Coop Market). The following notes summarize the information.



Friday and Saturday are the heaviest shopping days and the time when
most of the meat is sold. Both pork and chicken prices are controlled with
the current price level discouraging production and it was typical to find
the poultry counter empty. Part of the reason for this is the large
poultry producers have their own retail outlets and supermarkets may sell
a relatively small portion of the poultry.

Markets are aiming for a 20% mark-up on beef but feel that it averages
closer to 10% because of inventory shrink. Supermarkets, like the small
butchers, sell the entire carcass, bones and all. Supermarket prices are
on a prepackaged cut basis with prices clearly posted.

Other sources had indicated that supermarkets served the upper classes
and not many of the low income pople. Supermarket managers disputed this
with a claim that they were serving a cross section of the Georgetown

population.

Policy Issues
The afternocon of the third day consisted of discussions with Minstry
of Agriculture people in Guyana (Fernandes, Carter and Hing) on the beef
program).
The following objectives outlined a beef development program:
1. To diversify agriculture supplementing rice and sugar as export
crops.
2. To develop the economy of other regions within the country
(interior principally).
3. To make more heef available to consumers at a reasonable price.
4. To provide employment for people. Addition to income secondary

to employment.



5. To add to the economy through the production of by-products such
as leather, and meat ani bcne meal.
6. To increase export earnirgs.

7. To stabilize prices.

Guyana expects to feed not only itself but a share of the Central
American market. Guyana and Belize are viewed as the best potential countries
for export beef production in the area.

The development of a beef cattle industry must be complementary to
existing activities and not a replacement. Thus it is natural to attempt to
expand beef production in inland areas rather than where rice and sugar
can be grown. They cannot afford to give up anything in order to obtain
additional beef production. It is believed that it 1s not necessary to give
up anything to obtain additional beef.

The government of Guyana is presently involved in policies which
induce production in the agricultural sector. Among these are subsidies
cn transport of meat from the Rupununi area to Georgetown and duty concessions
on equipment and fertilizer for agricultural purposes. There is a subsidy
on veterinary services which are provided by the government and in some
cases encouragement in the form of favorable land rental agreements. The
normal situation is for land not to be owned in fee simple but as a 33 year
lease which 1s renewable if the land is '"beneficially occupied".

When asked how to measure regional impacts of development the GOG
officials suggested employment, 1afra-structure, industry support and income
as performance measures.

Capital is not presently a restraint on cattle development., More money
is available in the form of loans than there are qualified takers. Foreign

investment is not being encouraged.



If the project was dairy production then the major policy objectives
should be viewed as:

1. Self sufficiency,

2. Export earnings, and

3. Additional employment.

Implementation Issues

Policy instruments or tools which are available to obtain these
objectives include the following tools:

a) Presence of World Bank loan program which provides credit at low

interest and long maturity to livestock producers.

b) Formation of the livestock development group to provide better

farm management 1information.

¢} Formation of livestock development company a 70% government owned

company presently operating two ranches--one in the Rupununi and
will take over operations at Ebini.

d) Presence of regional training center established to provide better

veterinary assistance and to train extension people.

e) Continuation of government sponsored research stations in various

areas of the country.

£) Improvement of slaughter facilities.

g) Institution of production subsidies.

At present the terms of a World Bank loan being used to develop the
cattle industry precludes price controls on beef except in case of national
emergency.

A major problem restraining agricultural development in Guyana is the
fact agricultural labor is considered to be demeaning and therefore is

unattractive as an alternative, even for the unemployed presently living in
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Georgetown. The National Service Corps is a major effort run by the
military to get people on to the land and to develop new areas.

It is expected to operate both as a means to familiarize the people
involved with agriculture and agriculture's potential as well as serving as
a demonstration of feasibility to other pioneers and ~ettlers.

During the stay in Guyana several miscellaneous activities were carried

out.

USAID

The Purdue party met with Mr. George Eason and Fred Marti to discuss
briefly the Guyana livestock Industry.
John Duhkia

£ contract for the study of beef demand in Guyana was reviewed with the
contractee, John Dukhia of the University of Guyana. The proposed contract
was signed and Dukhia and Schrader proceeded to discuss the details of data
to be provided and received the questionnaire to be used in a survey of

Guyanese households.

Computer Terminal

One of the objectives of the trip was to test remote computer communi-
cation between Guyana and Purdue. A Texas Instruments computer terminal
equipped with cassette capability was transported to Guyana for the trials.
This terminal was to communicate with an identical terminal at Purdue.

The first attempted on February 2 was frustrated by the size of Guyanese
telephones. The headset is approximately 3/4 of an inch longer than a US
telephone and would not fit into our accoustic coupler. The seccnd attempt
was after Guyanese Telephone officials had installed a telephone we had
brought along. This attempt was successful with 200 lines of characters

sent with only 2 characters improperly transmitted. Thus on site
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demonstrations of models were judged possible.

Cattle Industry in Belize

From Guyana the party moved on to Belize, 1In Belize the objective was
to briefly survey Guyana's major competitor for potential export market.
Thought the Belize stay the Purdue party was accompani. by H,

Harri Choran. Discussion below 1s summarized from meetings with government
officials, large producers and experiment station workers.

There are presently approximately 40,000 head of cattle in Belize with
the herd relatively static at that level. There is retail price control at
a relatively low level ($1.00 per pound) which is probably discouraging
production at this point. At least 1t would seem to provide little incentive
to expand production.

Belize has USDA clearance for export to the U.S., however none can be
exported at this point because of reduced importation by the U.S. The
presence of vesicular stomatitis precludes export to rest of CARICOM. This
restriction has been relaxed to the extent that cattle from unaffected areas
may be exported. However, a recent outbreak in the middle of a heavy cattle
area has essentially precluded esport from that area at this time.

There are laws which prohibit the slaughter of females except if barren
or undesirable as breeding animals. There 1s also a minimum slaughter
weight of 60u lbs. live. However there are real problems in enforcing this
law 1n dareas where there is a lack of refrigeration and where small carcasses
are desirable.

There are four veterinarians covering the major livestock areas in the
country. There is a TB and Banks eradication program about to begin. There
are also programs to eradicate vampire bats. There are no parasites or

diseases which are considered to be major barriers to livestock development,
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Rough estimates are that 40% of the cattle are located in Cayo District,
25% in Orange Walk, 207 in Belize with the balance of the cattle in the
other three districts. Each district town has a municipal slaughter house
and all have trained meat inspectors. Under the British system inspection
1s by a Public Health Officer and not by a veterinarian. Only the packing
plunt located near the Belize City airport has veterirary inspectors accept-
able to the USDA.

The municipal slaughter house in Belize is presently doing all of the
slaughtering in Belize City. It was characterized as an inadequate facility
with major sanitation problems. The meat packing plant, indispensible to
the development of export markets, is presently virtually shut down and
losing money. Political pressures prevent closing the 1inadequate abattoir
and may well result in bankruptcy of the meat packing plant,

Farmers can slaughter animals on their own farm but it is illegal to
sell uninspected meat.

Cattle stealing was a growing problem at a time when the fine being
levied for cattle stealing was relatively low ($20 to $30). Enforcement
of existing laws requiring a mandatory prison sentence for cattle stealing
has resulted in a material reduction in the amount of cattle stealing.

There are no grades on beef in the country and therefore there is no
effective way to communicate the desires of the export market for higher
quality beef to the preducer. High quality beef can be produced but it
cannot be delivered now because of the relatively low price. %arm price of
cattle is 42¢ for any grade.

At the present time there are no specialized dairy cattle to speak of
and all dairy products are imported to the country. There is a desire Lo
develop a dairy industry. Some cattle in the beef herds are milked f{or

home use, however, this is not an important factor.
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Beef production systems in use vary from a very casual production
system on the Pine Ridge which may produce an animal of 600 1bs. in two
years to production using selected animals on approved pasture which may

weigh 500 1bs. at weaning.

A UN survey some years ago estimated that the cattle production capacity of
the country was two to three million head.

The government does its best to keep the cost of food down and this has
operated to the disadvantage of developing the beef industry. The govern-
ment of Belice 1s the largest single employer in the country and all basic
food 1tems are controlled. Import duties and entry taxes on fertilizer,
chemicals, machinery and other 1tems used in farming are waived. There are
some efforts being made to institute minimum prices at cost plus some reason-
able margin for agricultural products. The government 1s committed to an
extensive system of control. The development of agllcultu;e is an item of
high priority and development of the livestock industry is a high priority
item within the general agricultural development objectiva,

Government maintains a Central Farm, as a research facility and as a
source of breeding cattle, a source of finan e and technical assistance
for cattle production.

Ministry officials estimated the cost of clearing, seeding, fencing
and developing water sources as $500 an acre for land with a carrying
capacity of 1.5 to one acre per cow. Some work is being done with the use
of fodder sorghums to supplement pasture feed. Some 200 to 300 1bs. per acre

of fertilizer (mostly urea) ara required to produce sorghum. Urea presently

costs about $800 per ton.
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The major constraint on livestock development in Belize is getting
land cleared for pasture. The cheapest clearing method is hand clearing,
where local small farmers are allowed to use the land for one year i1n return
for the initial slash and burn clearing operation. Native grass which will

appear in cleared areas will carry about one cow per tour acres.

Central Farm Research

Research work is underway to find legumes suitable for lncorporation
into pasture forage. F[Irom a botanical standpoint there appears to be a
future for legumes in the area. However, it has not yet been possible to
find a varie*y which will maintain a stand during the entire year or to
compete effectively with grasses.,

Some 400 animals are 1involved in the research program involving cross
breeding between European breeds and Brahman stock. They are convinced the
Brahman base is necessary to thrive in the tropical situation. At present
Charolais-Brahman cross looks best but this is a tentative conclusion.

They are presently experiencing an 80% calving rate which can be improved
and achieving weaning weights of 400 to 450 lbs. in 8 months. An 800-pound
plus animal can be marketed at 24 months on grass alone. This is on improied
pasture receiving as much as 400 lbs. of urea per year. Improved Pangola
grass pastures have yielded as much as 560 lbs. of beef per acre at 1.38
animals per acre and 775 lbs. per acre with 2 animals per acre with 35
pounds of nitrogen fertilizer applied per acre. Native pastures stop
growing in the dry season and the animals may lose weight during that period.
On improved pasture gains continue during the dry season. The dry scason

runs from 4 to 6 months with 3 of those characterized as really dry.
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The typical stocking rate approaches 2 to 4 acres per head with
800 to 1,000 1b. steers in 3 years and over. An average calving rate
runs near 50%. Under current conditions the limits are feed, management,
and breed.

There is an extension service but it involves people with limited
training and its effectiveness has been limited.

A research station being developed at Orange Walk involves a thousand
acres now in the process of being developed. Present land clearing costs
are about $90 per acre to push down and windrow the brush. Contractors are
now asking $50 an hour for the equipment and depending on the density of the
bush may take 2-1/2 hours per acre to do the job. It was estimated the
costs would be $200 an acre before fencing. The statement was made several
times that hand clearing is probably cheaper than machine clearing but it
1s too slow and the labor to do extensive hand clearing is not available
even though the unemployment rate in the city may be quite high. The
estimated cost for fencing was $1,300 to $1,500 per mile with posts 9 feet
apart. Some good trees can be salvaged, however, all the land was logged
before and little good lumber remains. Land is presently being fenced into
40 and 80 acre pastures.

Approximately 6 months is required to establish pastures and the
initial cost of land purchased from the government may run in the area of
$7.50 per acre for. the Pine Ridge and $24 per acre for better land. Land
tenure seems to be somewhere between fee simple ownership and straight
leasing programs. But it is less than fee simple ownership. Outside
investment is aliowed. Once ownership or leashold on land is established

taxes are assessed to encourage development and to discourage speculation.
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Commercial Operations

Norland Farm operated by Mr. Frank Norris, originally from 1llinois
but in Belize since 1949, represents an operation carved out of the native
bush. 1t presently consists of 1,600 acres most of which was clear y
machinery 16 to 18 years ago. He's presently achieving 425 1lbs. weaning
welght going to about 750 1lbs. on grass and then into feedlot with corn
silage and sorghum silage with some grain and molasses and urea feeding.
This herd is pure Santa Gertrudis. Most of his pastures have not buen
fertilized or reseeded and are presently cdarrying one cow per acre with a
pasture rotation and weed cutting program. He estimates the land can
support three cows per acre 1f row cropped. All the relatively high quality
beef produced is presently being marketed through delicatessens or through
the meat packing plant in Belize City.

He has constructed a meat cutting and retail selling facility on the
farm and expects to sell the entire output of high quality beef from this
roadside operation. The farm is a relatively short distance from Belmopan
and any additional development there will contribute to the success of this
relatively sophisticated roadside stand.

BSI sugar maintains a ranching operation involving 2,000 head of
Brahman/Charolais cattle on 4,000 acres of old sugar land. This operat ion
represents an attempt to hold sugar land which is presently located too far
from the sugar plant (which has adequate supplies of cane nearby). The
management system on this relatively sophisticated operation provides for a
calving season during December-May with approximately 807% calving rate.
Calves are weaned at approximately 350 to 380 lbs. for the lower quality
portion of the herd and about 420 to 450 lbs. at 7 to 8 months in Lhe

best section of the herd.
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They use 600 lbs. of ammonium suphate fertilizer to get the new grass
seed started and expect to have the entire 4,000 acres improved at some
point. Presently approximately 2,000 acres are improved and 2,000 acres
are native, Present estimates are $50 per acre to get the grass started
and $1,000 per mile for a 4-strand fence. Pasture is supplemented with
molasses feeding and steers are reaching 1,000 1bs. in 20 months.

All cattle are marketed locally to dealers who move the cattle to
Belize City for slaughter.

The range is divided into 30 and 40 acre paddocks with a rotation
system depending on conditions at the time. Twenty employees are involved

at about $4.50 per man per day.

Mexico
Following the Belize visit we went into Mexico at Chetumal. We were
scheduled to spend three days in Chetumal, however, due to air connections we
spent one. Activities in Mexico were to visit T. R. Preston sugar feeding
operation and to visit government officials on their sector modeling experi-

ences.

Sugar Cane Feeding
Much of what is known about feeding cane to cattle is probably in-
volved in the activities in the experimental station at Chetumal, Mexico
under the direction of T. R. Preston has extensive experience with sugar
feeding and is running an experimental operation with approximately 1000
head. What appears below is summarized from discussion with Preston and

his wife.
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The reasons for feeding cane are (1) a very high energy output per
unit of land, and (2) a crop that needs a minimum of technical ability or
management in order to maintain. it's simply a matter of getting the cane
started and waiting for it to grow. Many of the farmers simply do not have
the training necessary to grow maize but can handle sugar cane.

The major problem 1s that the sugar content of the cane drops so low
during the wet season that the cattle are barely able to maintain weight,

While the work at the Station is concentrating on attempts to make
silage for feeding during the wet season the most obvious reaction is to
suggest that cane feeding be used to Supp.ement pastures during the dry
season to take advantage of the bzst of both. Such a program .- probably
feasible on the basis of methods now known.

Preston's work indicates that chopped whole cane 1s equal to comfith
as cattle feed. Much less power and less expensive equipment are needed to

chop whole cane.

Mexican Officals

Over the last 4 years the World Bank and the Mexican government have
been engaged in a collaboration agreement to create an agricultural sectoral
model. This model, now operational, is called CHAC. The Purdue party
went to Mexico City to meet with members of a Presidential Advisory group
which works with CHAC. The following notes are from that discussion.

The Mexicans involvement in the sectoral meodeling effort is a reset
of policy goals of:

1) Economic growth

2) Employment

3) Export growth

4) Desire for improvement of income distribution

5) Ag Sector growth,
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Thus in their involvement with CHAC the Mexicans were seeking aid in

formulating policies to help in the above decisions.

Perceived shortcomingsof the model were:

1

2)
3)
4)
3)

Heroic assumptions about economic processes particularly labor
distribution, mobility and child labor,

Static model without transitional behavior

Aggregation too broad

Investment analysis difficult

Competitive framework not correct

Posirive influences of CHAC were:

1

2)

Good capability for price simulations particularly with respect
to product substitution.

Pointed out where data were necessary

Although the model was designed for use with investment and employment

policies the Mexicans do not use these features.

The Mexicans related many studies which they were interested in to

supplement and complement their CHAC efforts:

L

2)

3)

4)

5)

6)

Subsistence studies and competitive setting, decision making
processes, risk uncertainty and information

Affects of government set minimum price laws
Investigation of the reports of basic crops

Investigation of land reform and possible model expansion
to examine and account for lows.

Inclusion of livestock and accompanying

a) export policy

b) grading standards

c) dual purpose from crop-harvest

d) livestock cooperatives

Competition between efficiency and equity objectives
’
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7) Reorganizational possibilities within farms
8) Expansion of CHAC objective to account for efficiency and equity
9) InveStigations intoproject implementation from an extension
viewpoint both existing and future
10) Dissaggregation of model to an irrigation district level

11) Livestock versus human tradeoffs in use of inputs

Government Role

Conversations with tecimicians in government, farmers and ranchers,
and food processors in the three countries leave one with the distinct
feeling that government actions have tended to impede agricultural develop-
ment despite the best of intentions. Without exception, the twin goals of
more and better food and cheap food are in direct conflict.

One can find many examples to indicate that farmers do respond to
price (profit) incentives--at least when they are negative. Governments
appear unwilling or unable to follow a policy of using long run policy
decisions based on partial analysis is layers of controls and subsidies at
least half of which are directed toward problems caused by other policy
measures.

The prime exawple is maximum meat prices at retail which preclude
livestock profits. This results in the slaughter of breeding herds for
which the answer is laws to prevent the slaughter of productive females.
Basically none of these laws are enforceable under present conditions.
They simply add to bureaucracy, increase risk and keep the honest citizen
out of the business.

A second example involves Mexican land tenure laws. Maximum size of
private holdings of grazing land is larger than the maximum for cultivated
land. Thus, private land suitable for corn production (nominally more

profitable) is held in grass for if comverted to crops a significant portion
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of the land would be taken by government for redistribution to small farmers
in whose hands it may be even less productive than in grass.

One is tempted to conclude that better economic analysis and bigger
models might help. All that is needed is a valid, detailed model which
the politicians (and public) believe is valid. Apparently the first of

these is yet to be built.



APPENDIX B



UNLVERSITY OF GUYANA

DEPARTIN™'™ OF ECONOMICS

T -4 TETD oo ns mmm =S mem Seameiilid
TETESTs S0 Geds TESESIOSRRYT BN fSnmn=

SECTION T

~ DENOGRAFHIC CHARACTERISTICS -

1. Name of Respondent T

2- AddPOSS"olo;v-oattooao.lobllurbantvn\ooltonlh-ocvttl.ooooli..

LA A R N N N I NI ‘.0005'10oocc.Rurallocvo'ncnolo.'o'o.t.o.l..'l.

3. Eduvcational Attainment:

1. Incomplete Primary
2. Complete Primary

3. Incomplete Secondary

PN N AN~
A N

. Complete Secondary

5' ]]igher Education (state) 'l.O‘I.I'..Ol.lO.I.Q....“I.IQ’..

4., Size of Household:
Ilo. OfAdllltS: 0.0'!!..‘!.!hl..‘ll.l.AgeS.ll.'-0"0'.0’.“..'.

IIOQ Of Childr‘en.---...-..........-...AgeS-oA,..-o..-goo.---.on

SECTION II
- SOCIAL, CULTURAL, RELIGIOUS, BACKGROUND -

1. VUhat is the ocevpaticn of the Head of Houschold -
Professional ()
Sub-professional ( )
Skilled ( )
Unskilled ()
Labourer ()
Self-cmployed ()



I,

(&)

- 2 -

lhat is the ethnic orisin of the household -
African )
Fast Indian
Chinese
Amerindian
Portugucsa
Curopean

Other

/\t‘\"\f\f\f\ﬂ'\

Yhat is the religious versuasion of thc household: -

Christian ()
Hindu ( )
Muslim ¢
Other ¢ )

Vhat is the total income of the household ;-

less than $2,500 per annum ¢ )

$2,500 - 56,000 ()

$6,000 & ( )

Uhat is the household total expenditure on food per Week? t.uvieiiiienn.

How much of this is spent on meat? B R R R I I T
Is there electricity in your area? R R R R R R T
Do you oun: (a) refrigerator

(b) deep freecze

How often do you buy meat? ,......... L
SECTION I1I CONSUIPTION PATTERN

Does every member of the houschold consume meat -
( )Mo ( ) Yes

Does every member of the household consume beef: -
( )Mo ( ) Yes



(o]
.

If no to the above question - How Many ooeevenees

For what reason:.....................................................
Religious
Taste
Custom
How much beef did you prchase during the past Week +vuvevevevenvesats
Do wou think that beef is a differentiated product, that is, are
there different cuts of meat?

(.) Yes ( ) lo

How much of the following cuts.of beef did you purchase duving the past
veek? - .

Brisket vuoviviiiiiinninernnnnons

Stew Beef (iiviivedeenrennnnnen

Steak, sirloin vvvvivivnrnensen

Steak other ...ivvvvunnentnenns

Balted beefiiivivierunnnonnsnnn

How much of the following meat did you purchase during the past §%;££5

Pork:

Leg Pork vovviiinininnernnnnnse
Pork chops..vvviveinenenevenns
Shoulder pork ...ivieviveneeenss
Pork spare ribs ....vcevvienanns
Pork fillet ..viivrvvvvnnrnnnes
813 i o O
Poultry:
Chicken. . vveirioinenenrrnnnnnnes
DUuCK. v ittt ittt evenennnas

Turkey.t-tul'o-"o-oooncnlcoolo



10,

11.

12,

How would you rank these in order of your preference:

Beef % 8 4 8 00 0 5 8P 00 s e bO N s a
Pork order of
Or ® 8 0 & ¥ ¥ S22t s se s oA LN B ppeferean to be
Hutton.....oovvvninnnnnns randomly listed.
Poultry...ooviiiiiinnnans
Why do you prefer beef to other meats:
Reason: Appearance ¢ )
Taste ¢ )
Nutrient ( )
Custom ( )

Should you find the price cf beef too high, which meat would you

resort to:
Pork ¢ )
Hutton . ()
Poultry ¢ )

Should your income increase, would you consume;
more beef ¢ )
same amount of beef ( )
less beef ()

If your income changes by $10 per week hou much more beef would

YOU COnsume per Week? .uueuisisveesosruensssennsnssolbs.

Are therc seasonal variations in vour consumption pattern -

Do you consume more heef during

the Christmans holidays .u.vvvevuvereeeennenenonnns
Easter hol.‘-days €5 00 2900980002840 LU B IR I B I IR B R B Y I )
August holidays LI B B B B B IR Y B PR R Y ¢ 90 02 0L RTINS e

Any ot))pp tilﬂe - State LA R N R R Y B N I O B S N N N Y



SECTION 1V - PURCHASING PATTERNS -

l.

2,

6.

From whom do you purchase beef?

Heal centre ovvivverivenccsennrasans
Supermarket sivseviensiersecnessasen
The GroCery tiveeevsiieorsosssscnnes
The Market.o-vivveessonerancronrsnne

The BUtCheI‘ShOp.o-....-o.----o..o.-c

Does your dealcr have refrigeration facilities
No () Yes ( )

Are you satisfied with the level of sanitation of your dealer's
premi es.
Very satisfied ¢ )
Satisfied ( )
()

Unsatisfied
Are you satisfied with the quality of beefl generally available

Very satisfied ()

Satisfied € )

Unsatisfied )
Are the following costs of meat readily available? NO YES
Brisket S T
Stew Beef P
Steak, sirloin ..............:......
Steak, fillet Csressenreeteesenaen
Steak, other cresenersrearesnanans

What are the prices of the following cuts -

At present 6 months ago ' 1 year ago

Brisket R KRR R TR RRTY CETRRR TR

Stew beef s ee i et asasesasease s easessssusen et essanen s
Steak, f{rloin R CA LR L LR R ALRLRLRLRRY
Steak, fillet Ceersssessan et e nane st asersentab sttt e s et natE

Steak’ othep .l.b...l'.l‘........ll..l"‘..‘.‘.0.‘.....'..."..



llhat is the price of beef at present? sivveeresreriscsncossncassecns

Vhat are the prices of the following:
Pol-‘k LI I I I B I B BTN RN R B N L B BB R N BN
r!utton 0 8 ¢4 0 06 0 PP e B SO NN C EDE RS

POUltr‘y 49 20 68 00000 OE OSSO

Do you think that the price of beef is:
Too high tvveveerievrearorens
HIPh tiivvvnearosocnssanssnnse
Just right.iieeeiinernnnnrnes

LOW LR R I R I I A B A I A I BB B A B S B AN

Should the price of beef fall, would you buy
mom ® 0 48 5 & P PP PP ES ST e NS
the same amount ......cov0usn

leSSccn.oocc.--ocao-.o-.os'a.

Should the price of beef increase by 20¢ per pound, would you
buy less?
Yes ¢ No ()

How much 1e8S7.ceteeecensrassssonesssiseslbs.

Should the price of beef decrease by 20¢ per pound, wauld you

buy more?
Yes () No ¢ )

Ho‘,muCl‘ more? l..i.'.....‘.ll.‘co.l'QOOleS.
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INTRODUCTION

Throughout the Caribbean there has been continuing
discussion on the very important subject of import substitution
and the achievement of higher levels of agricultural self
sufficiency. It is no surprise that the theme of this con-
ference is '"Maximizing Regional Self Sufficiency in Food in the
Commonwealth Caribbean". In Guyana ,Government has embarked on
a policy of agricultural self sufficiency by 1976. 'Feeding
Ourselves" has hecomz a common parlance in the national
vocabulary. It scems, however, that we should not only be
thinking of apricultural self sufficiency in quantitative terms
but also in qualitative terms. In other words the food composi-
ticn of the population must in the least cenform to certaim
mininum nutritional requirements.

A comparison of per caput disappearance >f meat and
meat products between Guyana and, what is generally referred to
as the more developed CARICO!N countries weould be appropriate.
This is presented in the following table for the year, 1967,

a year for vhich comparable statistics were readily available.
The table clearly demonstrates that Guyana has the lowest per

capita consumntion of meat among these countries. This is



rather paradoxical since it is generally argued that Guyane

has the potential of being the food basket of the Caribbean.

TABLE SHOWING PLR CAPUT DISAPPEARANCE OF MEAT (LBS) FOR THE

MORE DFVELOPED CARICCM COUNTRIES FOR 1967

Trinidad Barbados Jamaica Guyana
Beef & Veal 8.86 18,12 17.05 15,23
Pork & Pork products 9,81 25.01 6.39 4.97
Lamb 1.16 2.57 3.67 .36
Poultry 22.54 21.55 14.52 8,52
R2.42 67.25 41,63 28,08

Mayes J.M.: Mcat Proiuction andConsunption Statistics of the
Commonwealth Caribbean - (Occasional Series No, 5 ~

Department of Agricultural Economies, U.V.I.).

The National Food and Nutrition Survey of Guydnal, undertaken

in 1971 reveals that tihc protein intake of thirty nine percent
of the population was inadequate, while for ninetecn percent,

it was on the border line. (Seo diagram 1 in the Appendix). It
is not difficult 1o appreciate therefore that the following was
one of Lthe recommendations of the Survey - "To focus particular

attention on the expansion of production and distribution of



sheep, goats, and fisheryresources so as to upgrade the quality
of national protein supplies'.

Given the low per caput consumption of meat and mcat
products, the inadequate protein intake of more than half the
population, and the phenomenally high prices of meat, what
stronger justification can there he for an expanded and more
viable livestock scctor., With this as the background, the
objective of this paper is to discuss the marketing arrangements
for beef; to analyse the demand for beef in Guyana and to
provide a cornrehensive range of statistics relating to per
caput disappcarance of various typen of meat, the prices of
meat, aud other related cconomic variables.TFhese are found in
the Staticticn] sppardix.,  The final section attompts to
indicate som. policy implications that derive from the demand
study. Th se erc rer:ly initial considerations and serve only
to indicete tn: scope of, and the gains to be capitaliscd from,

an expand-.d beef sector.

1. The Mational Population Hutrition Survey cf Guyana
ook place in 1371 throurh the collaborative offorts
of th. Covernment of Guyana, ard the Caribbean Tood
and .Jutriticn Institutn,



THE BEET MARKETING SYSTEM

In analysing the Jemand for any product it is necessary
that we understand the characterictics and goals of the marketing
system, According to DBressler and King2, the direct and
fundamental goals for the marketing syStsm arc:-

(i) To provide efficicent and economical services and ownership
transfers in the movement of commodities from producer to consumer,
and (ii) To provide an effective and efficient price making
mechanism. Only in so far that the prices that are established
through th~ marketing system transmit the demands of consumers

back to producers and transmit the supply conditions forwards

to consumcrs with a minimum of lmgs, imperfections, and distortions,
can the cconomy achieve the efficient allocation and the cconomical
usc of rcsources in satisfying wants,

The structure of the Marketing System will determine which
factors should be used as ipnatruments t2o balance supply and demand.
For instanc: when coasumers danand is price-inclastic, there is
less need to use price as a marketing instrument as comparcd with
a price elastic consumer demand. In the former situation, product
development and promotion might become more important in the

marketing plan.

T e e e b e S e PO e ey Gy P e e A - S = S o=

2. DBressler, R.G., and King R.A., “arkets, Prices, and
Interregional Trade, Jehn Wiley ard Sous, 1970,
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The following diagram attempts to chow the marketing

arrangements for becf in Guyana.

The following section then

gives a brief assessment of the marketing system in terms of the

goals ¢nd characteristics of the system.
A DIAGRAMATIC REPRESENTATION OF THE BEEF MARKETING SYSTEM
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The greater majority of animals are slaughtered at
the cstablished abbatoirs located in Georgetown, Lethem and
New Amsterdam. As a result of this it is not too diffir -1t
to obtain data on the weights of officially slaughtercd
animals. These are collected on a weckly basis by the Ministry
of Agriculturc and then aggregated. However, for ithe dressed
carcass weights of unofficial slaughtered animals, it is more
difficult to obtain data as these operations are scattered
throughout the rural areas and accurate reccrds are not kept.,
As a recsull, it was necessary to make estimates for these (See
appendix for mcthod of ectimation.)

The distribution centres for meat consist of the meat
centres, che Supermarkets, and what are generally called the
'Butcher Shops'. The largest retail cutlet would consist of
the "Butcher Shopo! which are primarily localted in the
municipal markets. Generally, sanitary conditions and methods
of meat handling are far from desirable. To quote from the
Elmer's Report:

. review of the report will show that currently

the Meat Industry in Guyana is in its infancy. Live-

stock is slaughtercd and the carcasses passed into

irade ehannels for sale as froesh meat. Hethods, (ools,
and techniques are primitive. There is a minimun of
meat procesuing and this is done in a very crude ninner.

The iudustry <tmderds of sanit ticn and discase

inspection is tot1lly inadeauate',



It seems that the primary objective of the beef

"itkoting system in Guyana ought to provide consumers

ML 4 pegular supply of high quality becef at reasonable

lleog while at the sametime making production sufficiently
“ractive so that producers will be willing to expand.
lijuptant elements of ‘the system's environment would con-
thitnte concumers, competitors, marketing channels, laws,
"ipularions, and their impact on retail prices. For example
fay Guyana one would likc to quantify the impact of the recent
Topislation dealing with slaughter on the present retail prices
Nl obief,  The resources of a marketing system to be used in
“Milop to realisc a particular goal arc product, price, promotion,
Ml distribution., For that reason, it is important to under-

“ad how price interferes with product, promotion,, and quality.
ri”413y, the management of the marketing systemis crucial. It
Vs for formal structures in which farmers, the processing
Wistpy, and the marketing firms must of necessity cooperate.
i1 has been sadly lacking in Guyana with respect to the beef
“‘\""01‘.

The present becef marketing system in Guyana has not per-

*tod well.  Performance of the marketing system may be evaluated

“uch criteria as:
(1) how well has it satisfied consumer wants
(34) level of profits

(iii) efficiency of resources use

(iv) improvements or innovations adopted

(v) industry growth.




The present marketing system appears to have scored rather low
on many of these criteria.  Consumers have vanted larger
quantitics of meat but this his not been conveyed back to the
production level. Somc consumers would prefer better cuts of
meat but thesc are not generally available aspecially in the
rural arcas. The industry has been very static in both new

techniques and production despite rapid changes in other meats

(e.g. pork and poultry).

THE DLMAND FOR BLEF IN GUYAMA

The aim of this scction of ti o paper is to analyse
the factors which influence Lhe demnd for beef in Guyana.,
The following diagram attempts to show the main functional
relationships between the consumption of beef and other

economic variables.
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As indicated in the diagram the retail price of beef
influences the consumption of beef. Variables that relate to
the gencral economy such as prices and quantities of competing
meats, and tastes and preferences are independent of the "beef
economy". Changes in these enternal or cXogencus variables,
however, affect changes in the consumption of becf. A study
of current or project. d behaviour of prices and consumption of
beef necessitates that estimates be made of the exogenous
variables.

F'economic theory suggests that the demand for a commodity
w111 bc some {function of the price of the commodity; consumers'
incomes; the prices of competing or complementary goods and the
tastes and preferencas of tlhe consumers,

THE DEPENDENT VARIABLE: The only depandent variable that would

be employed in the malysis is the per caput consumption of
beeft,

THE DXPLANATORY VARTARLE:

(a) The Price of Peef: The price of beef should be clearly

incorporated in the model. For a numbor of reasons price

analysis is a fruitful arca of rescareh in Apricultural markets,
The more important beinr that ~wricultural rroducts are more

or less hamogenous; have limitod prodnct developrent and

limited promction, and a stable distribution system. There has
heen some anewnt of dohate an to whether we should usc real prices

or money prices. Since it is generally felt that consumers do



suffer from money illusion, then real prices should be used

in prifirence to money prices.

(b) “rrsumer's Income: There arc several legitimate measures

of ircire that can be used as an exglanatory variable. However,
sinee {t+ is felt that some proportion of income will be taken

away {n the form of taxcs and hence cannot be spent, then it is
argu.d that disposable income is a mo;c appropriate measure.
Dispernable income is deflated to take into account changes in

the <ot of iiving. This is consistent with one of the fundamental
Proposition of thec consumption function that is real consumption

1s a function of real disposable income.

(c) Prices of competing poods: Economic theory emphasises the

&>

role of the pricv/ggbstitutcs and complements in determining the
demand for A particular good. Tt seems unlikely that there are
any complementary gond fer beef, so that we need to consider only
the priccs of substitute goods. A priori it can assumed that
pork, poultry, and mutton, can all be considered substitutes for
beef,

(d) Popuiation: In dealing with population as an explanatory
variable, all the relevant variables (such as consumption and
income) would be put on a por caput basis, This method has two
advaniragec, Firstly, it helps to conserve on the degreces of
freedon, Secondly, it roduces the deerea cf multi collinearity

in that, both income and population posscss a trend element.
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(e) "Tast

es_and Prefercnces: 'Tastes and preferences play an

important role in determining « 'nd. In a country, like
Guyana, wherc religious taboos are attached to the consumption
of certain meats, the importance of this variable cannot be
overstated. Nonethcless, it is difficult to quantify. One
method of circumventing this difficulty is to assumc that
tastes and preferences change linearly over time and so include
an artifical variable that changes by the same amount each
year, hence the inclusion of

a linear trend variable. The inclusion of this variable may
pick up changes in consumption that may occur for a variety
of rcasons.

THE DEMAND ANALYSIS - METHODS, PROCEDURES, INTERPRETATION

From the data available which is presented in the
Appendix, it was quite possible to develop a formal demand
model and thus be able *to estimate our own price, cross, and

‘ income elasticity paramcters. The supporting tcchnique that
would have been employed is regression analysis. However, the
lack of computer facilities for running multiple regressions
militated against this. As a result, it was nececsary to use
another methodology. However, this is merely a stop gap measure,
and as soon as it is possible the demand equatioqs would be
estimated.

In view of the above, the beef demand projections

developed in this paper arc a composite of theory, analytical
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techniqua, and judgement. An attempt is made to make explicit
the role of cach in the derivatior. of the demand cstimates.

Of the various factor that may influcnce the demand for
beef as shown in the flow diagram, this analysis is limited to
a consideration of changes in population, per capita disposable
income and relative prices. It should be borne ir mind that
the projections presented here are only as rcliable as the data
used in thc analysis. '"No matter how sophisticated the model
and the tcchnique, our estirmates and the conclusions drawn can
be as only good as the data, - the importance of collicting
suitablc and reliable data and proccssaing it in an appropriate
and meaningful way for the problem undor study cannot be over
cmphasisod."3

DEMANID:  POPULATION AND INCOMD EFFYCTS

The basic growth factors that can affcct demand are
population and income. As each of these grow, it can have a
positive impact on demand. Population hac a one to one effect
in that if the population increases by cno person, then the

total demand would increase by the domestic disappearance of

T o e S e B = > B s e o W e m -

3. Agrawal and Heady. 9porations Rocearch Methods for
Agricultural Dccisions - Iowa State University
Press, 1972,
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that additional person. However, income tends to have a different
impact for each item in the consumer basket. In the case of

beef, we would expect the income effoct to be positive. It is
only for inferior goods that the income effect is negative.

This section concentrates basically on population and income as
they affcct demand. In another section, the effects of relative
prices and other socio/economic factors discussed.

POPULATION GROWTH

YEAR POPULATION
1960 546,000
1961 560,924
1962 575,030
1963 591,792
1964 606,313
1965 622,407
1966 641,691
1967 658,145
1968 675,001
1969 687,208
1970 659,156

Source: Annual Statiatical Abstract, 1971 Exclusive
of Amcrindians.

From the fijurcs given, the population increased from
546,000 in 1960 to 699,156 in 1970, an intercensal period of ten
yecars. If it is assumed that the census population of 546,000
in 1960 incrcased by some constant rate of growth which when
compounded on an annual bacis wouldyicld the census population
of 699,15C in 1970, then a2 natural caponential function can be

derived.



Y = ae

where

a is a constant

"

e = 2,71825, the base of the natural log

t = 10, the number of intercensal years

r = the annual conpounded growth rate

so that we have

546,000 elCr 699,156

o10r = 899,156 _ 4 o9
546,000
10r = log,, 1.28 = 1072
22.7 43t
loglo(e 2.71828) 343
10r = .2u68
r = 2,46

The cale .ated average growth rate is 2.46%. If it is
acsumed that this constant annual growth rate were to continue
during the period 1970-1980, then the projected population of
Guyana, exclusivc of Amerindiens, would be £91,489 in 1980.
Although this figure may be considered rather crude since it
does not take into what are likely to ba the changes in the
patterns of migration during the period, this should not be con-
sidercd a serious limitation. This paper merely attempts to
determine the approximate magnitude of what 1s likely to be the

potcntial demand for beef in Guyana in 1980.



PROJECTED POPULATION

1971 716,355 1977 828,807
1972 733,977 1978 849,195
1973 752,032 1979 870,085
1974 770,532 1980 891,489
1975 789,487
1976 808,908

-~ Income Elasticities of Demand and Income Growth Rates -

The income clasticity used in this study is obtained
from FAO's commodity Projections? The income elasticity given
for beef is unity. Using such an income clasticity presupposes
ihav the income elasticicy among the variouscthnic groups and the
various income groups is the same. However, in Guyana income
distribution is shewed and it would be cxpectad that different
income groups would bore different income clasticities of demand.
This in itself would affcet the projections.

With respect to incomegrowth rate, time scries data cn per
capita rcad disposable income weneobtainad (Sce Statistical
Appendix). It was assumed thal per capita income would continue
to grow by the same trend as i: did during the period 1960-1973.
Using time series data and regression analysis, it was possible
to extrapolate rcal por capita dispesable income to 1980. This

figure was ralculated to be $446, which represents a real income
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Increase or sw.yo.

Projected Demand in 1980

The demand projections would be baced on four sets of
infesmation, these are:- por capita income; income clasticity of
demand; and the projected population in 1945. The general

equation for the projectiion is:

Q; ='f3)b+ Q . T .E.|P
Where

Qi = projected demand level at the end of the projection
period, 1980.

Q? = per capita consumption in the base period. 1970 is
chesen as the base period.

IP = projaectcd change in per capita income

Ez = incomue clasticity of demand

P = projected population in 1980

The equatinm prescnted above have boen used in a number of studies

- . s . . 5
concerncd with cxplaining and projecting demand.

THE PROJLCTION

Subotituting the appropriatc values in the above equation,
national demand requirements for beef were projected to 1980.

The projucted demand was calculated as follows:-

5. Sze for example:
1. Msrtin, Larry J: The Impact of Improved on Repional
Production and Pricus of Major I'»od Commeditics in Uiter
Pw:d.<h. Tndig unpublished Phd. The.is, Jdaiv., »f Illinois,
1172,

2. Robert R. Nathan Associates' Guyana's I'oud Crop System:

An analysis for Devcelopment Planuine, June, 1974
Disappearance level, or 23.73% over the 1973 appearance lcvel.
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Q? = 14.9 lbs/capita (consumption in the base period, 1970)

IP = 10.3% (percentage charge in real per capita disposable
income)

gl - 1 (income eclasticity)

P o= 891,489 person

Substituting these values in the equation,

P
Q2

[ 1.9+ (14,9 x .103 x 1) 7 891,u489

lh,650,730 1bs.

This figure represents an increase of 39.7 per cent over the
1970 domestic disappearance level or 23.73 per cent over the 1973
dizappearance level.

Some Further Socio/Economic Considerations

The analysis thus far has not considered the effects of
price and cross elasticitics as they affect demand. Impirical
studies have well establishcd that the price elasticity coefficients
for most food commodity groups arc well below unity (-1.0).

In Guyana, FAO has cstimated the income clasticity for beef to be
unity. It scems plausible to suggest that an increase in supply

and thus fall in price would have had a substantidl impact on
increasing the demand for beef. With respect to the cross clastiicity
cocfficient, there are quite a number of substitutes for beef in
Guyana. Thesc include fish pork, and poultry.

Another important factor that affects the consumption of
beef in Guyana is that a large proportion of the population is
comprised of Hindus. Therc ar2 certain religious taboos that are

attached to the consumption of beef. However, it is ganerally



suggested that the number of Hindus who consume beef is on the

increase. This will in the future have a positive offect on the

demand for becef. At the present, there is no emperical work in

support of the ebove suggestion. Howaver, at the present a random
sample survey is being condueted.and it is hoped ttat the results of the

sample should be alle to throw some light on this issue.
POLICY IMPLICATINNS AND COMCIHSIONS

This analysis has reen concerned only with the domestic
demand for beei. It rust be noted that the CARICOM region is &
large imporicr cf beef both to meet its own requircements and to
provide for 2te large tourist scctor. This is a sizcable market
which can be conitzlieed on. Evea if we forget the CARICOY market,
and concor*rat~ on the domestie market, we find that in order to
satisfy n.tic==l requircments Ly 1980, we would necd to slaughter
1€,03% animzls, Irmediately, tuis would lhiave implications for the
type of techrmalogmy that ought to be adonted in the industry, the
sire ¢f tre cow berd trar would be necessary to goucrate the
numbzr of anrimzl. to ko slaupnreréd, andéd the type of slaughter
facili+ico that ourht to be provided. It scems that thesc projections
arc necescary if we are to seriously cneage in medium term and
long term planming.

It is unfortunat. that at the present time, this study hes
not becn able to estimate a price eclasticity of demand for beef.
This cocfficicnt is important cspecially when prices policy have
become popular ceonomic mcasurt amorg povernments.  Should the
government control the price of bLecf, what are the likely effects

on consumption. Recent experiences in Cuyana have shown that when



Government controlled the price of chicekn, the demand for
chicken immediately incrcased as people switched their con- .
sumption from beef and pork to chicken which became relatively
less expensive. As a result, there have been intermittent
shortages of chicken on the local market, although th2 production
period for mcat birds is just about eight weeks. In the case

of beef, the production pcriod is about thrce years, hence greater
caution would have to bc taken in instituting a pricing policy
especially in terms of supply adjuetment to the resultant changes
in demand. This study was primarily conerned with demand, therc
is need for further rescarch on the supply side.

Finally, there is nced for further rosearch into the
marketing arrangements for beef in Guyana. lHost of the research
work done to date has cither bean supply/demand analysis, or
technical feasibility studies or appraisal of physical facilities.
Supply/demand analysis, whilc useful, have not cxplained market
conditions very accurately. Consequently further work is
required in this arca. There is also need to consider the vertical
integration of the industry and the spin-off industries that can

.

be developed as a result of an expanded livestock sector.
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FERQENTAGL O HOUSEHOLDA WITI! ADDQUATY AND INADEQUATE
PROTEIN INTAKFS IN URBAN AND RURAL AREAS
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Sm. Per Caput Per Caput
Sm. om, Disposable Dispnsable Disposable

Yenx National Income Persaonal Taxes Income Incamo Incone
1960 227.6 4.2 223.4 409 386
1961 248.6 4.2 244.4 435 407
1962 250.7 4.6 246.,1 427 387
1963 230.8 5,2 225.6 381 338
1964 25549 5.8 250.1 412 364
1965 253,3 4.4 277.9 446 384
1966 29746 5.3 292.3 455 384
1967 323.4 7.7 315.7 479 392
1960 343.4 14.6 328.8 407 3n7
1969 367.0 15.4 341.6 497 389
1970 391,1 18.4 372.7 533 404
1971 425,9 18,9 407.0 568 422
1972 473,1 20,2 452.,9 617 439
1973 512.6 22.3 490.3 651 425

* Deflated by all Items Index.

Source: Bank of Guyana Annual Reporis

Annual Statastical Abstiact, 1971,



PRODUCTION AND DOMESTIC DISAPREARANCE

MUTTON IN GUYANA (1960-1973)

T ST T T Total Per Caput
Total Production Net Imports Disappearance  Disappcarance

1bs. 1bs. 1bs. -1bs.
i1g6C 25,9749 82,595 1,085,474 .1988
1961 27,532 84,396 112,028 . 199
1962 42,550 83,785 126,335 . 219
1963 56,341 81,190 137,731 . 232
1964 81,009 88,683 169,692 . 279
1965 84,700 90,197 174,897 . 281
1966 107,000 73,863 180,863 . 281
1967 118,000 117,125 235,125 . 357
1968 114,200 82,377 196,577 . 291
1969 148,900 61,442 210,342 . 306
1870 138,800 52,134 190,934 . 273
1971 111,200 68,952 180,152 . 251
1872 115,000 15,u458 130,458 . 177
1973 75,000 - 75,000 .0997

Source: TFiles from the Ministry of Agriculture.

Annual Accounts relating to Exte nal Trade

Mayers, J.M: Meat Production and Consumotion

Statistics

Fipurecs of the Commonuecalth Caribbean.
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PROLUCTION AND DOMESTIC DISAPPEARANCE

CF PORK IN GUYANA (1960-1973)

Total Production Net ITports Total Disappearance Di§:;p22§:§ce

Ihs 1bs ths 1b3,
196¢C 665,856 1,364,214 2,030,119 3.71¢&
1961 653,916 1,427,346 2,087,262 3.721
1962 €50,217 1,282,741 2,151,116 3.740
1862 989,641 1,300,899 2,290,540 3,870
lece 1,000,000 1,412,183 2,412,183 3.764
1858 1,000,000 1,282,367 2,282,367 3,667
396€ 1,400,000 1,528,168 1,928,367 4.563
1967 1,700,000 1,3:9,728 3,049,728 4.633
185€ 2,100,000 13,034 2,113,034 3.130
1965 2,600,300 51,170 2,651,170 3.857
197¢ 2,600,500 3,247 2,596,753 3.714
1972 3,300,000 1,273 3,298,727 4.604
1372 3,400,000 2,192 3,398,727 L.63
1973 3,100,000 - = 3,087,808 4,319

Scurce: Extracted from files of the Ministry of

Agriculture - Annual Aceounts Relating

to External Trade.

Hayers, J.M.: Meat Production and Consumption

statistics of the Commonwealth Caribbear.



PRODUCTION AND DONMESTIC DISAPPEARANCE
CF POULTRY (DRESSLD) IN GUYANA

(1960-1973)

26

Per Caput
Total Production Net Imports Total Nisappearance Disappearance
Ibs. 1bs 1bs. 1bs.
1,093,419 102,976 1,196,395 2,191
1,416,159 82,409 1,498,568 2.671
1,304,758 47,051 1,351,809 2.35
1,014,381 80.667 1,095,048 1.85
1,900.000 117,314 2,017,314 3.327
2,100,000 41,318 2,141,318 3.4y
4,200,000 30,001 4,230,001 6.59
5,500,000 48,071 5,348,071 3.429
5,800,000 33,891 5,933,891 8.79
6,000,000 31,893 6,031,893 8.777
7,506,000 34,327 7,534,327 10,776
8,700,000 34,956 8,734,596 12,193
16,800,00¢C 2,285 10,797,715 14,711
12,500,000 12,500,000 16,621

Bource: Extracted from Files of the Ministry of Agriculture
Annual Accounts relating to External Trade

Mayers, J.M.: lleat Production and Consurption
Statistics of the Commonwealth Caribbean.
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RETAIL FPRICES/LB. 1960 - 73 MUNICIPAL MARKETS
)

Year Price of I'orlk: ¥*Real Price
1960 82.3 8.4
1961 80.7 7545
1962 74.5 6.2 7%
1963 75.0 66.1
1964 4.3 65.8
1965 4.9 T2.2
1966 75.0 62.1
1967 5.2 60.5
1968 75.0 58.3
1969 5.5 5847
1970 71,1 52.6
1971 7.5 56.1
1972 81.8 55.8
1973 102.4 61.2
Source: Tiles from the Ninistry of Agriculiure

*Deflated by lfood Price lndex



RCTAIL PRICES/LE. 1960 = 77 MUNICIPAL MARKET

Year Price of Boef ¥Real Pricas
1960 43.4 41.3
1961 45.5 42,6
1962 50.5 46,2
1963 ‘ 57.1 50.3
1964 56.6 50.1
1965 55.0 46.7
1966 60.9 50.4
1967 60.0 48.3
1968 62.6 48.6
1969 65.2 50.4
1970 3.7 54.5
1971 75.4 54.9
1972 79.3 54.1
1973 117.9 70.5

Sourre: Files from the Ministry of Agriculture

*Deflated by Food Price Index



RETALL. TRICES/LB, 1960 - 73 MUNICIPAL NARKETS

29

Jear Price of Mutton ¥Real Price
1960 98. 93.4
1961 102, 95.5
1962 104 .4 %94.8
{963 109.8 97.4
1964 110.0 97.4
1965 107.0 9C.9
1956 110,0 91.2
1967 110.0 88.6
1968 109.3 84.9
1969 116.0 82,7
1970 122.8 90.9
1971 136,7 98.9
1972 142.6 97.9
1973 170.0 101.7

Source: Files from the lMinistry of Agriculture

*Deflated by Food Price Index




RETAIL _FPRICES/LB, 1960 - 73 MUNICIPAL MARKETS
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*Deflatcd by Food Price Index.

Year Price of Poultry = Dressed *Real Praces

’ 1960 9. 89.6
1961 96. 89.8
1962 98. 89.8
1963 7.7 86.2
1964 100.2 88.7
1965 98.0 83,3
1966 86.4 71.6
1967 91.2 3.4
1968 96.9 .1
1969 100,3 775
15670 102.0 7545
1971 92.9 67.2
1972 100.5 68,5
1973 117.3 70.1
Source: Files from the Ministry of Agriculture
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CONCEPTUAL MODEL

In the development of a policy oriented model, we must first deter-
mine what information 1s important to the policy makers to improve thelr
decision mahing ervironment. The first section discusses policy instru-
ments which ‘'ecision makers have avarlable to influence the development
of the cattle secctor The newt section discusses the types of performance
informacion wnich would aid the decision makers. The third section
discusses the coefficionts that can be influenced by governmental programs
an  policic,., Thnese 7irst three sections describe the linkege between
government volicy and the pulicy ortented model developed in this study.

The final section presents a neneral description of the cattle sector
model. This description includes discussions of major components, inter-

actions, and specific relationthips included in the sector model.

Policy Instruments

Policy instruments available to influence development can be dlvided
into four types: (1) research and education, (2) investment, (3) direct
legislative control, and (4) taxes and subsidies. The first two types
of i1nstruments may, or may not require enabliry legislation, but they are
differentiated from the last two types by thelr requirement of an outlay
of investrent funds. Funds for research and investment expenditures by

the guvernment are derived from internal taxaticn, international loans,



and international grants. Private investment is stimulated by proper

use of the four types of policy instruments to create an attractive
(profitable) climate for investors. In order to stimulate the development.
of the cattle sector, the LDC must utilize these ‘nstruments to create

an environment that is both technically and economically attractive for

the production of cattle.

Research and Education

An economy wide model would be required to allocate all available
research funds among competing areas within the economy. In order to
answer research allocation questions within the cattle sector, it is
assumed that the decision has already been made and funds allocated to
the development of the sector. The model can then ;nalyze the effects
of the different allocations of funds between investment and research
projects and between specific research projects within the sector.

Research projects helpful to the cattle sector could be in forage
production, nutiition, breeding, extension, “veterinary sclence, economics,
farm management, or many other disciplines. Planning of research is an
important part of a successful research program which thus far has been
omitted in many areas. Development of a better breed of cattle for an
area is of little or no benefit if the forage 1s 1ot available, disease
kills them off, or the extension service is not able to educate the
ranchers in new management practices required to obtain maximum benefit
from the animals. As these other comnstraints tr development are relaxed,
bxe~d improvement will be required to enable future increases in cattle

production to be feasible within a specific region.



Time lags of many years between the inception of research projects
and development due to the rescarch performed further complicates research
planning. For research projects to have maximum effect, the constraints
to development must be identified far enough in advance to enable project
completion to correspond with the need for relanation of the constralint.
A comprehensive research plan would include projects in most of the areas
listed above with timing of projects being dependent upon the urgency of
relaxing the constraint and the length of time required for project
completion. 1In the plan, short-term projects of immediate concern and
longer-tern projects to relax f{orecasted constraints will be recommended
to begin simultaneously to allow for project completion corresponding to
the need feor the results.

LEducat:on and training functions can be performed either at a
general level ur a sector level to improve the ability of the citizens
to produce livestock und other goods. An increase in the general level
of educatior within the country will provide a more productive lanor force.
At the scctor level, specralized tralning programs Ln medt handl'ng and
processing and 2atension educdation programs for farm managers and workers
provide ithe sector with more ,roductive workers in these arcas. Govern-
uwental support of educatron should lead to a more efficient livestock
sector which in turn would contribute to the overall develupment of the

economy of the country.

Investment
Funds allocated to the development of the cattle sector can be easily
divided between competing research and investment projects on the basis

of which one yields the greatest returns to the capital invested. The



Primary problem is the allocation of funds to large irvestment projects
which benefit both the sector and the economy as a whole. The sector
model will supply information on the tenefits derived within the cattle
sector from the investment. If the value of the investment can be obtained
from the rest of the economy, the summation of the value to the cattle
sector and the rest of the economy should provide the necessary informa-
tion to calculate a rate of return of the large investment projects. Once
the sector model has identified a regional constraint to the development
of the cattle secior, the above valuation must be made to allow for
comparisons with other economy-wide investment projects.

Each model solution identifies physical constraints to development
and places a value on rela.ang each constraint. Long~term solutions of
the model will provide a basis for investmernt planning within the sector.
Coordination of resea.ch and 1nvestment plans on a long-term basis should
lead to more efficient use of the LDC's limited fund-.

Public expenditures and policies can also be used to create a
desirable epvironment for private investment within the livestock sector.
A good example of this sould be the construction of a road into an intarior
region which would encourage private ranching along the road and make
truck transportation feasible. As the area long the road develops, more
private investment would be encouraged to provide services to the people

living in the area and general development continues.

Direct Legislative Control
The power to enact and enforce laws provides the government with a
very strong set cf tools to influence the development of the cattle sector

of vhe LDC. Proper utilization of this power can create an environment



conducive to an expanding cattle industry. This power can also be used
in conjunction with research aud rovestment policies to veinforce their
affect on the development ot the cattle sector.

Price control- arc ¢« tool avariable to the povernment which have
historrcally been risuced 1a mae 'DC'S. Manv LDC's use price controls
to keep the cost of rood low, which discouraver the development of the
agricultural sector. Artificiallv, los food prices resalt 1n low ecobomic
returns to the secror. A sector with lower tnan AVerdiee economLe returns
can attract neither che necessary ipit ] por manpower tor accelerated
economi¢ development.

Speciiic mandates can also be 1mposed on a specific industry which
limits their lreedom to nmuke their own decisions. Quarantines can be
impoced to restrict the spread of a contagious diseasc trom one geographic
locatron to arother. The 1mpo itton 0 4 qudrantine restricts the freedom
of the individual cattle producer but 18 necessary to the survival of
the natioral industry. WYhea the imposition of a quarantine 1s necessary,
the governnent snould pass leprlslation to minimize the losses suffered
by the affected proaucers (short-term operatin, loans, for ernample).

During periccs of extremel  hurb cattle prices, the government may
be forced tu restrict the olaugater of female and tmmature stock. This
mandate restricts tne freedom of the individual producer but is necessary
£o ensure a long-term meat supplv for the country. In order to avoid
placiny ndi. hardship on individual producers, the government shouldy
encourage actise trade 1n breeding and 1mmature cattle markets.

It 15 evident from the above exzamples of povernment's power Lo

legislate, that indiscriminate use of the power can lead to disaster



within the cattle sector. On the brighter side, legislatioa can be
used as a very effective tool to encourage development of the cattle
sector with proper planning and coordination of actions. The danger
always exists that the government will attempt to substitute laws for
economic forces and produce a controlled economy with no flexibility to
market forces. Resource allocations under a controlled ecconomy are

usually not optimum therefore the development of the economy is suppressed.

Taxes and Subsidies

Taxes and subsidies are important tools to encourage actions by the
private sector vhich are desitable to the government. Unlike many laws,
taxes and subsidies do not dictate action but provide an cconcmic
inzentive for action desired by the governing body. When the LDC faces
a balance of pavments' problem, high import taxes tend to discourag: the
use of imported inputs and encourage the use of domestically produced
inputs. ‘Ine governing body must realize that the 1rposition of the
import tax will create an increase in the price of products or a de-
crease in the quality dve to the forced shift in input usage. Price
increases can be avoided by providing a subsidy equal to the increased
cost, which will leave the industry in the same relative posi‘.ion as
before the tax.

Income tax holidays can be duclared for producers in a region to
encourage settlement in that speci‘ic region. Government subsidies
can also be used to {vovide income increases to citizens in a specific
trade or area.

Taxes and subsidies are wide ranging tools which affect many

segments of the economy. In order to effectively use these tools to



encourage development, the government must consider all of the conge-
quences ol the action taken. 1n many cases, an action which produces
the desired resulte in one sector, creates undesirable situations else-
where in the economy. Before enacting the legislation, the government
must erther be williieg to acaept the undesirable consequences or ptrovide
relief to the damaged parries. Care must be token when giving reliefl to

the damaged parties not to eluminate the benefits of the inttial program,

Performance Information

Information on the probable perfermance of the cattle sector under
alternative governmental policies and programs will Improve the ability
of the decision mikers to stimulate the development of the sector. This
information should also point out inequalitie, bf&ught about by the
selection of a specific course of action. The rdentification of
constraints to development in each time per.od will provide the policy~
makers with rcriterion for longu-term polics planning,

In order to make better policv decisions, the dzciston-makers nced
information en: (1) producers’ income by region and technology, (2) rate
of return on specirie capital investments, (3) regional heid composttion
and of fL e, (%} regional labor usage, (5) constraints to the deve lopment
of the catlle inavstry by rerion, and (6) value attributed to relaxing
these constraints. A policy model should provide the above type intotma-

tion to the decision-makers and he capable of 1llustreing the long-run

effects of the policies on the cattle scctor.



Producer Income

Information about income earned by production Systems within
each region would be useful to policy makers in planning long~term
production to meet the country's needs. Increased cattle production
should be easter to obtain in the short-run in an area where profitable
production 1s present and production techniques are well defined. In
other regions, where cattle production Ls either unprofitable or absent,
substantial amounts of research and investment will be required to create
a viable cattle industry, Knowledge about producer lncome over time will
also permit planners to fet at the cost of subsidizing unprofitable units

a4s a means of obtaining a short-run supply of meat.

Capital Rate of Return

The rate of return on both pPrivate and public investments will
provide the policy makers with a yardstick to measure the success of
investment projects. Private lnvestment projects which yiteld Lhigh rates
of return provide more capital to be invested in the cattle industry of
the country. High yielding public investments can reduce the cost of
beef production which results in eirther lower prices for becf or more
profit for the producers. Either of the above results is good for the
development of the country,

Even though rate of return may serve as a yardstick to evaluate
competinyg investments, some investments will be required the.t produce
very low rates of return in order to relax a critical conmstraint Lo
development. These Lypes ol investments have a very high rate of return
to the country in that they usuz.ly open up 4 large number of potential

projects for future Jevelopment. The actual rate of return to a ploneer



project of thir nature would include part of the return to future
projects which are unknown until the intrial project is completed. This
inabi1lity to aceurately calculate the rtuture rteturns to a project 1s a
major disadvantage ol prorcct selection, bas:d only on the projectad

rate of return. In this -tudr, both the rtate of return and 1 st limiting

constraint criterion are used to evaluate the value of a project.

Regional Herd Composition and Offtake

Information on regtonal herd composition and offtake enatles the
decision makers to evaluate the efficiency of cattle production in each
region in the short-run. The identification of less efficient cattle
production regions 15 tue {irst step to the [ormulation of meaningiul
research projects necessary to the development of the cattle sector.
Comparison stucles cecald be made to find the czuses of efficiency
difference between the regions once the relative efficiencics are wnown.
The results or these studies could serve as a gzuide to the development
of a short-term research plan.

Long-term i1nformation on regional uerd composition w1ll provide
the decision makers with a plan for intra-regional cattle movements
necessary tu supply the domestic market for beef. Pos-ibilitics for
future export of beef can also be obtained from the lorg-run analysis.
This information could puide the decision makers for future inter-

national trade cuntracts.

Labor Usage
Information on regional labor usage in the cattle sector under

different development schemes will provide a basis for governmental
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Planning of a service industry to satisfy the needs of the area. This
information will also provide the decision makers with a basis for
adoption of migration incentive programs to eéncourage labor movement
into labor deficient regions. If a large unemployment problem exists,
the decision makers mdy wish to place strong emphasis on employment
creation by selecting a slightly less productive scheme which requires

more labor inputs,

Regional Constraints to Development

Identification of constraints to the development of regional cattle
production permits the decision makers to focus attention on the most
important firm level problems. Problem areas may be broadly defined, but
more specific rescarch in the area can 1dentify the specific probiem.
Prior to identification of constraints to firm level development, the
decision makers know only that the production of beef is low 1n a
specific region. They have no 1dea as to whether disease, lack of
nutrition, inferior breed, or management prolems 1s the primary cause
of the low production. A large scale research effort would be required
te find the problem area with most of its focus away from the immediate
problem. By utilizing the information about the constraints to deve lop~-
ment, research efforts can be focused more directly on the problem at
hand.

Long-run analysis will identify constraints to development over time
thus allowingz for long-term planning of government programs dand policies.
Planning is most important when looking at longer term research and
investment programs which require years to become effective at the market

level. Due to construction time required, the processing and delivery



subsectors require relatively long lead time to avoid a backlog of
animals 1n an isolated region where rapid development 1s occurring in

cattle production,

Value of Relaxing Constraints
If many constraints to development are identified, the decision

makers need to xnow thelr relative inportance. This information is

presented to them in the form of a value attiributed to relaxing the

constraints. unce & high priorstv corstrasnt 1s relased, new binding
constraints arc identifred and valaed for the docision waters consider-
ation. Estanlishing -~r.ooritie. 1s requoree Decause most countries have

a 'imited asouat of resour.c, Lo use and they are wnterested 1n eapand-
ing their time dand money waere 1t will produce the nost benefit Lo their

country.

Reflecting Government Prorrams and Policies in the Model

Inputs to the rmodel st ne capoble of esplaining changes 1in the
cattle sector uvrovght about by specirfic government programs and
policies. In order to .llowv for the best possible explanation of farm
production, the model 1s constructed with a disaggregated farm production
component to allow tor changes in very specific coefflicients. Mora
aggregated input data are used for the processing-distribution components
of the model to keep the model size reasonable. Wher the model 1s used
in other LDC's, the emphasis may be shifted by aggregation of parts of
the farm production component and disaggregation of some other components

of the model.
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The remainder of this section will be devoted to the explanation
cf the inputs available to reflect government programs and policies to
the model used in this study which enphasizes the farm production component,
This 1s not to imply that the rest of the cattle sector 1s not important
to sectoral development, but farm production 1s necessary before any
binding constraints are defined in the other components. LDC's with
more developed farm production components would be best served with a
model with more disaggregation in the processing and distribution

components.,

Development of Cattle Productinan

A relatively large portion of the resource budget in LDC's ig
allocated to technological development at the farm level. 1In order to
properly reflect the results of this research on the catcle sector, the
input data at the farm level ig very specific to allow for very detailed
changes in performance coefficients. Programs 1in disease and death
control are reflected in the model by changes in the death loss and
increases in the performance of cattle in the technology. An effort to
control a contagious disease 1n an area would be reflected as a revision
to the disease coefficients of all technologies within the area. 1In
contrast, a néw technology which improves cattle production by better
grasses would only affect the technologies where the grass is introduced.
To make cattle movement between areas and management systems possible,
the national herd is maintained in the model by age and type animal. Live
cattle movement 1s allowed both within each yearly solution and between

years in the annual update routines.
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Follow up investment projects are sometimes requ red to activate
research results Lo encourage development in the cattle sector. Farm
level investwent projects can bz 'nfluenced by thce yovernment making
investment iunos avitlable to ranchers for spectf e investments., Direct

Iy Intiuence the production coeffic-

goverarment inves by ont projects usual
ients of wost ronches 1n oan area, resulting in a revision of most
technologres 1n the area

laxes und subsiures can be used to entice farners to change their
input mix or change production technologies. These changes in the ferm
environment arc frequently relaved to the model as changes in 1incomes
derived from the dificrent technologies in the country. A very effective
tool to encourage cattle production in a specific erea 1s to utilize
tax holidays and input subsidies to reduce production costs of ranches
in the area. Transportation subsid.es are videly used to euncourage
interior development in manv LDC's,

Laws which place restrictions on the farmers' actions are another
tool available Lo 1orce {irmers to act in a selected way. These restric-
tions enter the model as restrictions on the frecaem of Larmers to make
their own decisiony baced on economic “actorw. The lars can restrict

sales, purchased inputs, land use, or about any phase of cactle

production.

Beef Marketing Policy
The demand for domestically produced beef 1s affected by the import
and export policies of the government. In o free market, government
restrictions on the rmport of beef will result in a higher farm level

price for cattle than would exist if meat supplies were increased via
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the import market. Active government participation in the export of
meat also cuts the domestic supply and results in higher farm prices.
Both of the above policies work in favor of the cattle sector by
rostrizting supply which in turn increases the income of ranchers in the
country.,

More efficient marketing systems result 1in an increase in the
farmers' share of the consume: dollar. Likewise, a reduction in pro-
cessing and transportation costs increases farmer income at least 1in
the short run. Demand elasticities at different levels of the market
could be such that itong-i1un consequences of increased efficiency in the
cattle sector would be lower prices at retail so that the consumer gains
outweigh the producer gains. Whether the farmer or consumer galns, the
effect would be to improve the standard of living 1n the country.

The above marketing policies are reflected 1n the model as changes
in supply of meat and costs of intermediate production, respectively.
The final result of more efficient beef production is only known after

long-run solutions of the model are presented.

Major Model Components

The model is composea of rour major components:
1. Domestic beef production.
2. Domestic beef consumption.
3. TImport and export of beef, and
4, Supply of inputs.
The first major component along with imported beef provides the supply

of beef available for dcmestic consumption and export. In the same



way, the seccnd component along with export of beef provides the demand
for beef which 1s faced bv the cat.le production scector. The fourth
component of the model represents voth domesticallv produced and wtmported
tnputs uoed 1n the cattle sector of the econmy.  Imported and domesti-
cally produced inputs are hept separate to allow tor the poscibility of
imposing L port rostrictions to reduce balance of paymerts problems that
frequently dev lop in LDC's,

Vigure I 1 1llustrates tnese major components with the major flows
represented bv the 2rrows between the components The dotted Lines in
Figure 2.1 represents the money flows betweer th¢ major cowponents of
the model Interac~ ons between the inputs industiy and the population
are represented as a labor supply activity represented in Figure 2.1
by a labor output from the domestic becf consumption cumponent and a

money flow from the input industry.

Domestic Beef Production Component

The domestic beef supply will be cbrained primarily from the domestic
beef production conponent with the exception of imjorted beef (usually
of spzaciralized character) Lith demand av the farm level being derived
from the retail demand, tbie coumponcnt will include farm production
transportation, slaughter of the aniwrals, and disposition of the meat to
the consumer.

Each region within an LDC will have a number of possible cattle
production management systems, all with their own definitional coeffi-
cilents. These management systems may vary by only one coefficient, but
for a realistic model, there must be a relatively large number of possible

management syscems within a region. Changes in existing management
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Figure 2.1: Major Component Flows in the Cattle Sector Model
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systems and introduction of new management systems through investment
or research are reflected as eather changes 1n Lhe affected coefficients
1n the esisting management systewms or the peneration of completely new
(addrtioral) ranavewcat svstem for that regton eftected by the develop-
ment. Over a long-run (20 voars) solution, tt 1s evident that the model
could grow almost without bound under a very aggressive development plan,
In order to reduce the likelihood of this problem oceurring, obsolete
ranagement systems should be removed from the model once therr utiliza-
tion falls to zero. In essence this places a restriction on the model
which does not allow currently deve:r ped ranches tc go unkhept and revert
back to the traditional open range type of livestock production.

Slaughter animals are either transferred to another region for
slaughter or slaughtered 1in a slaughter plant 1in the region where they
are produced. Farm gate prices are calculated as retail price less
transportation cost to the pre-determined consuwption center., The number
and locations of the consumption centers will be inpuc data for the
country-specific model. All transportat:ion costs are separate {rom the
production and sales functions to alle. for evaluation of transportation
as a constraint to regilonal cattle production.

The domestic beef production component rccetves income f{rom both
domestic beef sales and export sales ot bee . Purchased inputs account

for the major transfer of funds to other components of Lhe model.

Domestic !leat Consumption Component
Domestic meat consumption ts assumed to be a function of the
population, income and price of meat. In actuality, the model computes

the demand function for meat from a price-quantity point and an
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elasticity or slope which are input data. The national price of meat
is derived from the interaction between the supply and demand relation-
ships at the country wide basis.

Demand for other livestock products ig exogenously determined, but
major products, such as milk, can influence the production of heef by
increasing or decreasing the profitability of the production units.

Beef production could be at a comparative advantage 1n a highly populated
area where milk can be sold to supplement the farmer's tncome. Increased
utflization of by-products 1in an darea could result in increased profit-

ability and therefore incentives for development of the cattle industry.

Import and Export of Beef

The model is constructed in such 4 way as to allow for constraints
to be placed on both imports and exports of beef. If the country is
deficit in meat production, meat will be imported at the exogenously
set world price to make up this deficit. If the world price 1s much
higher than the endogenously determined domestic prize, the consumers
will raduce their consumption accordingly unless government subsidies are
provided to reduce the market price.

The world market and @X1sting or projected eaport contracts define
the price and quantity range of exported meat. 1n most cases, this
assumption does little to reduce the effectiveness of he model due to
the relatively small lmportance of a specific LDC in the world meat

market.
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Supplv of Inputs Components

Inputs supplied to the cattle sector are cither domestically
pr duced 1in the other scctor, of the cconowy, or imported from other
countries. Input oroductien tn cther sectors of the cconomy is a
secondary source of develeoprent vhich 1o otimlated trom e pansions
within the cattle scctor. In order to piroperlv evaluate the cffects
of cattle devolopment schemes, the creition ot domestic economic aclivity
outside the cattle sector must be measured and included 1n calculation

of the value of the project to the LDC.

Imported tnputs generate very little economic activity within the
country; therefore, no secoidary development cffects are included for
imported inputs. A very rmportant di-advantage 1s generated due to the
foreign exchange required to purchase tnese inputs. In order to justify
the use of large amounts of imported inputs, the rate of return must be
very high and the LDC must be capable of generating significant quantities
of foreign vxchange.

Lavor 1s an Llnput with some special characteristics which requaire
it to be handled differently f[rom the other inputs. When unemployed or
underemploved labor 1- hired in the cattle sector, per capita income is
increascd 1o tne country which in turn ineredses the demand for meat.
Many LDC'-» nave large arcas of unsettlod Jd rhich could be settled if
a viable livestock scctor could be established in the anterior reglons.
Land settleceat could contribute to the development of the country by
establisning a demana for other services in currently scarcely populated

e o

areas.
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Increases in production of other agricultural products (cice, for
example) which produce low cost by~products utilized by the catile sector
encourages development of the cattle sector. The development g encour-
aged by either the increase 1n available feed or ruducglon of input cost

created by the increased availability of the low cost input,

Model Linkages

Major components of the model are iinked together both within a
time period and between time periods. Th. within time period linkages
are required to give a single period representation of the total system
which permits interactions between the major comp. ents. Linkages
betwcen time periods are required to reflect the updated status of the
productaon, processing and transportation system within the country and
to provide a basis for continued production through the demand side of
the domestic meat market.

The interaction of supply and demand for meat 1s the major linkage
of components within a time period. 1In a single period solution of the
model, the interaction of supply and demand at the retail level deter-
mines the price level for meat in the mode'. An estimated demand curve
will be included in the model based on the best estimate available in
the LDC of interest. The alternative livestock production units will
produce slaughter animals which can be sold to fulfill the domestic
demand for meat. By allowing alternative off-take rates from each
management system, the quantity supplied can be equated to a point on
the demand curve to derive the national price for meat. Farm gate price
is calculated by subtracting the transportation cost to the preselected

demand area from the nationally determined price for meat. By utilizing



t his approach the wodel can be used, to a limited exient, to determine
the optimum price level and off-tahe rates for each management system
within a region. The 1imitation mentioned above 1s due to the modeler's
lnabilitv to realistically define “he alternative of f~take rates to be
considered tn the model.

Supplv and demand interactions also serve as within time period
linkages 1nside the major cowmponents. Demand tnformat-on {lows through
the model 1n one dircction linking the production plan- of all sub-
components ol tne model,  feat sroduced (supply) is a phvsical flow
through ti2 model, 1n the other ditecrion, which Links actual utilization
of each sub-component. Inls tno-directional linkige provides tho model
with the internal consisteacy Lo realisticilly represent the livestock
sector of a country.

[he tnclu-ton of aultiple year demand functions 1n the model should
enable the model to internally generate an incentive for continued live-
stock production by valuing the livestock on hand at the end of each
year's s>lution. tttempts a4t recurslve solutions of single period
models have been of Itmited success because of the necessity to exter—
nally price the goods in process dt the end of each perlod. Internally
generdated goods 1n process (cattle herd) pricing should provide a more
realistic and internally consistent model capable of better long-run
analvsas.

On the supply side, the herd is carried from year to year by
transferring the final solution herd from the previous ycar to the
initial base herd for the current year, which enters the current year's

model as base data. Changes in performance variables of an existing
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Mmanagement system and the introduction of new management systems into
the regions ai= inserted between planuing horizons in the livestock
production component.,

Inputs purchased by the livestock sector will serve as the linkage
of the input supply component to the remainder of the model. By linkang
the input supply component to the livestock production component, the
supply-demand linkage of the other components provides the desired
linkage to the model. For the special case of labor as an 1nput to the
cattle sector, the direct linkage to the estimated demand function Lhrough
changes in the per capita 1ncome provides a more direct linkage between
the input supply and consumption components. In an indirect way, the
increased economic activity in the domestic supply production industry
is also tied to the demand component through an increase in per canita
income of the country,

The import and export component is linked to the model very loosely
in that it serves only as a source of additional meat and a market for
excess production. Limitations on beef 1mports are imposed by t e govern-
ment oif muny LDC's in an attempt to keep their balance of payments 1n
line. These limitations tend to restrict the use of imported beef to
stablize meat supplies 1in an attempt to create a stable domestic market.
The need for foreign exchange has also caused the governments of some
LDC's to attempt to export meat which is not in excess of domestic demand.
This practice could result in large fluctuations 1n meat supplies and a

very unstable domestic price level.

Specific Variables and Relationships

Each of the above components is made up oi several sub-components

representing the phases of cattle production and beef distribution.
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Figure 2.2 prescnts the sub-components of the cattle sector model which
serves as a guide tn the discussion of the specific variables and
rolationshipe in the model. Sector-wide relationships not divicible into
the sub-conponents in Iigure 2.2 are discussed in the latter pari of

this scction.

Natural Resources
The natural resources in an areca are available not only for cattle
production but also for production of other agricultural products and
industrial or residencial ase.. To accommodate these muliiple use
resources, the mod2l aust contain estimates of the value attributed Lo

the alternative use of the resources. Reservation prices are considerad

147]

when defining the suppl' curves for inputs purchased in the model to
restrict resource use by the livestock sector Lo rescurces which do not
have greater returns 1n other u<es. Land and native forage arce examples
of natural resources utilized by the livestock sector.

Land 1s naintarned in the model by types and arca to restrict cattle
production to ¢ leivel teasuple under the existing conditions. These
restrictions arc required not cnly to hold regplonal production to a
realistic level but 2lso to restrict improved pasture production to
soil types where production 1s possible. Native grass performance on
different soils 1s enough different to require a detailed explanation
of land by cypes.

Quil.ty of native grass does not receive the special Lreatment that
land ts given. Hative grass quality is differentiated only with respect
to the land type. It is assumed that a specific type land produces

native grass of a specific quality and in a predetermined quantity.
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Figure 2.2. Sub-components Flows in the Cattle Sector Model.
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In order to include improved pasture production in the model, the
natural resource restriction must be carefully checked to insure
feasibility within cach region. The limitutions on the use of improved
pasture imposed by the management ability of the ranchers must also he
included. Capital requirements and import restrictions will also be
wncluded as a limit on improved pasture production within the LDC,
Availability and cosl of transrertation into cach region is also a

constraint to regional use of purchased nputs.,

By-Product Utilization

Agricultural and industrial by-products can provide a cheap domestic
supply of inputs to the livestock sector. Yany tropical fooderops
produce wa-te and residue 'hich 1f proverly utilized could provide
protein for cattle production or finishing. The area of by-product
utilization could be a rfruitful research area for the government to
investigate,

Better utilization of cattle by-products would result in more in-
come to the cattle sector and the country as a whole. In many cases,
better methods of extractng bone meal coula do much toward the elimin-
ination of mineral deficiencies in the cattle of the country. These
better uses of by-products are reflected as long~run improvements in

the cattle sector of the country.

Purchased Farm Inputs
Purchased farm inputs come from either the domestic supply industry
or tae import market. Domestically produced inputs create economic

activity within the country; thercfore, make a contribution to the



- 26 —

In the wet-dry tropics, cattle movement during the dry season into

areas with an adequate water supply 1s reflected by the carrying capacity
defined. The lack of an adequate year-round water supply 1n an area
could limit the carryilng capacity of the area because large areas of

grasslands may not be available during the dry season

Forage Production

In order to increase cattle production 1in some regions, improved
pastures will be required to Lncrease carrying capacity to accommodate
the larger cattle numnbers. lmproved pasture produced on native grazing
lands results in a decrease in available native grazing and possible
strain on the CXlsting wvatzr supplies; vherens, 1f the improved pasture
1$ produced on eilther unused laae ne Jand wuaca Lo produce other agri-
cultural crops, the forage available to the feglon 1s increased more
and the water supply 1s usuvall: unalfected,

The requirement ot puwr thased :nputs in the production of 1improved
pasture 1s the major l.mitetion to iis extensive use 1n manv LDC's. If
balance of payments' problems exists, limitations are even more severe
because the nature of the purchased inputs, (fencang, fertilizer,
machinery, etc.) is such that most of them must be imported. Large
capital outlays for pasture establishment also will be beyond the
short-term means of most small ranches in the LDC.

The educational level of most ranchers also restricts the cffective
use of improved pasture in many regions.  Relatively sophisticated
management systems are required to maintain the improved pastures in
the set-dry tropics. Rotational grazing 1is required and caution must

be taken to avoid killing off the grass by overstocking during the dry

season.
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development of the country. Tmported inputs do very little to stimulate
economic dctivity outstde the cattle sector and contribute to balance
of payments' problems of the country. In orde. to encourage use of
domesticall, produccd inpuls, the government can erther impose a tax ¢
imports or provide @ subsidv to users of domestically produced goods.
This polic. 15 agirost the economic theory of comparative advantage but
has been widely used to vrotect the infant industries 1n developing
countries. Tmport restiictions ate retflected 1n the model as either
Iimits on quantities inportea oi nigher prices for imported produccs.
the purchased tuputs industrv 1s composed of domestic production,
wholesale, trensportation, 4nd reta:l octivities. In the catile sector
model, transportacrion s treated separately, bul the other activities
are assu.ed nol to pe restrictivas on the model. Long~term solutionsg
will reporl rhe tequired inputs so tnat governmental officials will
know rutur. capac:ti requireront in the input wndustries. Pirojected use
of imported inputs snould al<o give the government valuable information
with respect to future balance of payrients' position as far as the

cattle sector goes.

Herd Structure and Nutrition
A regional cattle herd is composed of several different types of
livestock production with each type represented by a management system
in the cattle sector model. Cattle numbers are maintained for animals
in the following categories:
(1) Breeding bulls
(2) Brood cows

(3) Bull calves
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(4) Heifer calves

(5) Heifers (2 yrs.)

(6) Heifers (3 yrs.)

(7) Steers (2 yrs.)

(8) Steers (3 yrs.)

(9) Steers (4 yrs.)

(10) Steers (5 yrs.)

(11) Steers (6 yrs.)

(12) Steers (7 vrs.,)

Each planning period the Structure of the herd is used to derive the
nutritional requirements for the specific technologies in each region of
the country. Cattle sales and transfers between management systems are
determined in the model and fed back into the appropriate management
system to derive the new herd Structure by management System and region
for the next period.

Physical constraints to live cattle movement between regions and
Mmanagement system are included in the model., Cattle movement between
regions is limited by the capacity of the transportation system between
the regions, The time required to develop new management systems or
increase the capacity of improved management systems restricts cattle
movement between management Ssystems both within a region and between
regions.

Breed improvement, disease control, and similar development programs
are reflected as changes in the coefficients in the management system
which describes herd pecformance. When the changes 1n performance

occur over time, periodic changes in the coefficients are made to reflect
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the annual change “n performance of the cattle in the specific management
system.
Each management system within a region requires nutrition lLor vital

.

activity, pregnancy, milk production, true maintenance and growth. The
nutritional requirements of . nanagement svstem are dependent upon the
structure and size of the herd 1n the mandagement system at the time.
Herd performance 15 also dependent upon the level of nutrition provided
to the specific herd. Cpances in the herd sSLructure and performance are
reflecred 1v rertodically updated coeff_cients in the herd structure
section of tne wodel., Nurritional tequirements for the entire herd aro
used te deTie the carrsing capacity for the forage production and
utilization wect.va of the model. The level at which these requirements
are met 1s uced Lo calculate the performance variables fotr the next
sequence of runs.

The evtent to which management Systems entexr the solution depends
upon the production potential and utilization of the land area available
in each area. lNutrients produced and purchased for cach herd 1n associ-
ation with the total requirements set the performance of the herd for
future years. Management systems which have higher performance coeffi-
cients produce more cattle from the same initial herd size so that the

country's livestock production is increased by moving cattle to the

higher performance management systems.

Live Animal Assembly
The live animal assembly function is required to collect cattle for
slaughter or movemcnt ot other management systems within the region or

in other regions. Slaughter facilities may be located in the region or
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in a nearby region requiring interregional slaughter animal transfer,
Transportation of slaughter animals is paid for by the rancher or dealer
who owns the cattle just prior to slaughter.

Transportation 1s also required to move entire herds to improved
managemeut systems in an attempt to increage cattle production in the
country. Immature male stock may also be transported to another region
OT management system to specialized finished facilities. In addition to
the transportation capacity limitation, live cattle movement is sometimes
restricted, by law, to avoid the spread of diseases within the country.,
This restriction on live cattle movement may result in slower development
of the cattle sector because of the inability to fully utilize the most

efficient management system.,

Cattle Slaughter

Different sanitation requirements between the domestic and export
markets sometimes requires construction of separate slaughter facilities
in many LDC's. 1In LDC's with a relatively small cattle sector, the
requirement of specialized facilities for export beef eliminates much of
the benefits derived from the exportation of beef. The model will permit
slaughter for both markets in the facilities meeting export standards,
but all meat exported must be slaughtered in an approved facility. This
restriction could result in an increase in interregional transfer of
live animals.

Slaughter facility operations are included in the cattle sector
so profits and losses from the operation of the facilities are reflected

in the income accounts of the sector. When a salughter fee is charged,
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it is costed against the butchers or farmers, but final accounting
accumulates all income and expenses 1n the cattle sector resulting in

a single income reported.

Interregional Meat Movement

If national demand tfor meat 1s to be satisfied, either live animals
Oor meat must be transported from meat surplus to meat deficit regions
in the country. Litner vethod of transportatien has hoth advintages and
disadvantages when comparod Lo the other method. Live cittle are more
bulky to transport, and live citfle ire also subject to a death loss due
to accident or disease during shipping. Meat 1s less bulky and 1s not
subject to death and diseasce loss, but it 1y more perishaible, <o that
it must be moved 1n either rairigerated trapc sorts or very rapidlv to
avoid sporlace.  Mn od raatace attributed to live apimal roverient is that
larger, more efiicrent processing plants can be constructed to handle
large nunbevs ot cattle 1r o few locations. A larger number of small
plants minimizes death loss due to accidents in shipping and shl.pping
diseases because of the short distance betwveen ranches and processing
plants,

Transfer cost is borne by the owner of the meat at the time of
shipment. Transportation cost and capacity of the system restrict meat
movement between regions. The cost of transportation limits movement
only to the extent that i1t decreases the farm proceeds from the sale of
cattle. Decreased returns at the farm level results in unprofitable
operation of marginal farms in the region. The final result 1s a
decrease In cattle production in regions which face high transportation

costs. Capacity of the transportation system serves as an absolute
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restraint to meat movement that can only be relaxed by capital investments

to either create a new system or enlarge the existing system.

Wholesale Beef Distribution

The wholesale beef distribution sub~component of the model serves
to collect the meat and distribute it to the local retallers in each
region. Each country and region within the country will have its own
specific beef distribution system. Wholesale meat distributors in some
regions will purchase live animals from the ranchers and hold possession
of the animals until they reach the retailer in the major consumption
center. Other regions will have wholesalers who only deal in meat after
it leaves the slaughterhouse. VWhatever system 1s used will have a
capacity which, in the short-run, limits the movement of slaughter animals
to the retailers. Long-run adjustments in the wholesalc distribution
system can be made to increase the capacity and efficiencies of the

system,

Import and Export of Beef

The use of imported meat to satisfy domestic demand is usually
restricted by government policies of quantity and price controls. In
countries where balance of payments' problemc exist, quantity restrictions
are usually imposed on imports to save foreign currency. Import taxes
are dlso imposed to protect the domestic production from low priced
imported goods. Both of these policies work against the comparative
advantage principle, but are thought to be necessary for the short-run

survival of the country.
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Bee{ exports have the reverse affect in that they generate foreign

exchange that the covntry can use to purchasc foreign goods or wmprove
their balance of pavments' posttion. In the model, becei ewvport demand
must be estimated {from itnformition provided by povernmental officials of

the speczfic country.

Rrtai1l Beef Market
The existing retail marketing establishments withair the country
provide the short term channels and capacitv constraints for the model.
Current trends in changes 1 market structure will be used to define
the future retail beef market tor Jonv-run nodel solutions. Effects ol
governmental policies and nrograns 1o the retiil sector vill be reflected

in long-run changes in the structure and ctlicieney of the retarl markets.,

Fiicective Consumer Demand

Domestic demand {or meat 1s referred to as effective consumer
demand because demands of Jaterest to the model are those which have
purchasing poer to dhe tnerm effective For consumers to volee thear
desires tor gpoods in tiu warket, they must purchase the goods. As con-
sumers volce their desires vith money, the cattle sector's income account
shonld 1ncrease 1f there 1s truly an effective demand for beet. Tnereased
income 1n the cattle sector will provide the nvestment funds necessary
to further increase the production capacity ot the sector. 1{ demand
for meat 1s strong, the continual development of the sector 1s dssured
because of a continual influx ot funde in the form of profits.

An increase i1n per capita meat consumption of the country 1s an
improvement in thelr standard of living and i{s therefore an important
contribution of che cattle sector to the economy of the country. If

the market is allowed to operate freely, a large increase in cattle



relatively small lncreace 1n the income to the cattle Scctor. Increases
in domestic meat consumption must be considered as ap lncrease in the
well being of the country,

The presence of high effective demand for meat results 1in more rapid
developmenl of the cattle sector if the profitg are reinvested withip
the sector. lMore efficient Production without extremely high effective
demand results 1n slower development of the sector, but contributes to

increased per capita meat consumption in the country,

Contributions to National Income

within the cattle sector and the economic activity generated outside the
Sector by the increase 1n demand for products and services required from

other sectors of the economy,

cattle sector's contribution to national income. The size of the
increased contribution 1s dependent on the source of the inputs that are
required. I1f the inputs are imported, the contribution to national

income must be adjusted by subtracting the cost of importation from Lthe
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value calculated. The use of locally produced inputs generates the

full value of their cost as contributed to natic nal incone.

Domestic Beef Prices

The model uiilizes Lhe juteraction of supply of and demand for
beef at the retail level to endogenously calculate the domestie becf
price. Prodv.tion arnd transportation costs are used to derive prices
at other stages of production, usipg r1otarl price as the base. The use
of endogenously determined price levels should enable the model to
effectivel. represent lon-run cattle sector devaelopment.

In recions where reat production exceeds local demand, local con-
sumption 1s satisfied at tne national price less transport cost Lo the
largest consurhtion center. leat deficit regions receive their meat
from the cneapest source and prices ire adjusted from the national price
calcalatea in the highest demand area. lransportation routes could
restrict a region to higher cost sources of me~t than would be possible
1f more direct routes wvere avarlable between ewxcess supply regrons and
the local dirard region.

Im most LDC's where meat is produced for export, only certain
areas are equipped to produce meat for export. If these cxport regions
dare not able to produce enough excess meat for local consumption, meat
will be shipped from other arcas to satisfy the local demand. Export
meat and domestically consumed meat are treated as two separate products

with the amount of export meat demanded entering the model exogenously.
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Capital Investment
Alternative capital investments can be evaluated by the model only
by alternative rung of the model. In order to evaluate alterrative
capital investment schemes internally, a2 multi-year model would be
required. A multi-year sector model of a livestock economy would be
too laige for solution 1p a single run if the detail desired in this
model was maintained,

Nev' management Systems or increased capacity of existing managemeni

obtained from the two solutions,
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Notes on Model of Guyana's Livestock Industry
211(d) Consortium Modeling Workshop
Purdue University
June 30 - July 1, 1975

I. Purdue Model

A. Purpose -- To provide assistance to policy makers in
allocation of development resources and in design and
evaluation of policy for the L.S. industry by simulating
the multiple impacts of alternative programs and policies
on the industry.

B. Components of Model

Input form
Matrix generator
LP solver

Report writer

N

C. Input Form

1. Purpose -~ guide user in providing data necessary to
describe L.S. industry

2. Types of Input Data

a. Initial herd inventory

b. Input-output coefficients to describe
1. Production alternatives
2. Development activities

c. Product demand and input supply characteristics

d. Description of transportation system

e. Values for livestock and developed pasture
inventories at end of planning horizon

f. Initial endowr:n. of resources

3. Integration of Various Discipline Occurs in Filling
Out Input Form

D. Matrix Generator -- Package of Computer Programs Which:

1. Converts input data into coefficients required to
define activities in LP

2. Organizes coefficients i1nto matrix suitable for
LP solver

3. Projects herd composition through planning horizon

E. LP Solver
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Produces an optimal solution to the problem formulated
by the generator based on specification provided in
input form

Structure of the LP model of the Guyana livestock
industry is presented under (II) below

F. Report Writer

1.

Takes output from LP solution and vrganizes it into a
set of tables which, are more readable and contain that
output of interest to the intended users

Types of information reported

Equilaibrium and quantity for beef (domestic Mkt.)
and total revenue produced

Use of ainputs and services, price paid and total
outlay for each (by region if regional market)

Net revenue to cattle producers

Level of production (no. cows) by system by region
Quantity of land cleared, pasture developed, pasture
maintalned

Value of additional unit of fixed constraints (transport,
managers, machinery, slaughter capacity, purchased
imports with fixed price)

Inventory of cattle by category, sub-herd, region

II. Structure of the LP Model of Guyana's L.S. Industry

A. Conceptualization of industry

1.

2,
Herd
Regional
Herd

country divided 4 regions
herd in each region with disaggregation as shown below

Retention
Management Disposal
Sub-Herds System System
Purebred
Crossbred
[hative pasture cow-steer,sell
Native no supplement 3 yr. heifers |
— ™~ [po health prob. )

~

~,

\\\\\\\ improved pastur;\\\ cow-steer
~ protein, salt, keep heifers

| minerals, min.
health
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Management systems and retention disposal systems
compete for cows in sub herds,

Animals move between sub herds and region as 1

year and 3 years old only,

Production activities standardized to unit of one
cow,

Once a cow enters a management system it stays there
for a run (planning horizon),

Production measured in pounds of carcass beef,

Planning Horizon

a. Assumes producer plan for more than one year (variable)
and revise plan at specified intervals (variable),
b. Planning horizon longer than revision interval,
Markets
a. Consumption primarily in coastal area-- price-quantity
demanded schedule reflects nature of this demand,
b. Consumption i1n other producing regions 1s not price
responsive,
c. Export demand may compete with domestic,
d. Two types of input markets
1. If LS sector competes with others for use of
inputs, supply 1s represented as a rrice-
quantity schedule
2. If price is not responsive to quantity demanded
or quantity available 1s not responsive to
price a fixed-price purchase activity and/or a
quantity constraint is used
Slaughter
a. Availability of slaughter facilities is specified
by region as an input and employed as a constraint,
b. Region in which each category (production activity)
of cattle 1s to be slaughtered 1s specified,
c. Model stops with carcass at abattoir door in

Georgetown.

Transportation

Three types of transport--boat, truck, air,

All shipments flow through Georgetown,

Capacity fixed by mode and route,

Three categories of goods transported--~carcass meat,
live animals and 1nputs.
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7. Pasture Development

a. Activities convert native pasture or new land
into improved pasture,

b. If not maintained reverts to native,

c. Production is lost for one year in process
of pasture development.

8. Competitive Market Economy Assumed

Spnsumer +
Price K Producer Surplus
/ Supply

/

Demand

Quantity

a. National meat demand represented in LP as set
of activities,

b. Supply of beef is iwplicit in production
activities, input supply and purchase
activities and resource constraints,

c. Maximization of consumer + producer
surplus in LP forces a competitive
equilibrium solution (price and quantity).



B. The Linear Programming Table u
Activities Production Development Meat Factor Sell-out Trans- Purchase
Obj. Function Activities Activities Demand Supply Inventory port Inputs & RHS
& Constraints by Region by Region (National) Land- (sub-herds) Service--
Labor Fixed
(Reg.) Prices

Objective function

National Constraints

Purchased inputs (salt, minerals, mixed feed, fertilizers,
fencing materials, etc.)

Meat supply

Meat demand control

Income accumulation

Gov. subsidies

Balance of payments

Regional Constraints

Cows

Weaned calves

3 yr. old males and females

Land & improved pasture supply

Land supply control

Labor supply permanent temperature skilled mgt.
Labor supply control

Machinery

Veterinary service

Al service

Slaughter capacity

Transport capacity

Transport balance meat, live animals, inputs
Regional demand
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SOME GENERAL REQUIREMENTS
FOR ABATTOIRS IN DEVELOPING COUNTRIES

Pete Wenstrand

May, 1975



INTRODUCTION

Although probably appearing simple at first sight, the
economic and sanitary handling of slaughter stock, from the
time they enter abattoir until they leave as dressed carcasses
or various by-products, is a skilled and complex series of
operations. And of course these problems are increased in a
tropical environment and among populations with relative low
sanitary standards. The following notes embody points which
are often overlooked in the construction, equipping, and

operation of abattoirs in the developing countries.



CONSTRUCTION

A modern abattoir, particularly if it is to engage in
the export of meat, is a highly specialized enterprise., Itsg
design is a complex affair calling for the experience of plant
operators, butchers, and health officials as well as the pro-~
fessional skills of engineers and architects. Most abattoirs
conform to certain basic design principles, irrespective of
minor variations in layout and equipment.

The construction of a modern abattoir will require a

combination of expertise and advise together with a knowledge

of local conditions. Religious beliefs, cultural customs,
marketing practices, labor interests and habits, and consumer

habitg, such as the consumption of what is normally accepted
as inedible offal, must be considered in the final planning of
the abattoir if it is to function successfully.

A firm specializing in abattoir design, construction,
and operations, should be engaged for the important preparatory
work involved. They would be required to prepare preliminary
drawings together with the construction and engineering speci-
fications needed. It may bLe desirable to contract a consulting
firm to evaluate the bids for constructing and equipping the
facility. The designs should meet not only with the avproval
of domestic public health standards, but aiso those of potential

export customers. It 1s extremely important to coordinate the



building and equipping of the plant and may therefore bs de=-
sirable that a contract not only include the construction work,
but also the supply and installation of all plant and machinery.
Construction of the abattoir should be such that future ex-
pansion of production or chilling facilities or the addition

of by-product processing or canning facilities could be made

with minimum expense and reorganization.

LOCATION
In selecting a site, the following criteria should be
considered:
1) Water and power supply
2) Livestock proximity and volume
3) Labor supply
4) Disposal access
5) Transportation
6) Communications
7) Topography and soil type
8) Markets for the products
9) Benefit to the region
10) Profit opportunities
It is desirable and only reasonable that the avpattoir
should be asited in a strategic position for livestock procure-
ment. It must be convenient to the traditional livestock
rou@es of the particular country, but yet probably should be
located away from built-up urban areas. A conatant water and

electrical supply is a must.



WATER REQUIREMENTS

The abattoir must have a sufficient supply of wholesonme
water at an adequate pressure and a sufficient supply of hot
wholesome water (at least 180°H should be available in the
slaughterhall during working hours. Water requirements will
vary according to the extent that edible offals are cleaned
and by-products processed.

Only such water should be used in the abattoir that
meets the requirements for drinking water. One report states
that drinking water should show no coliform bacteria. Many
natural waters meet this standard as would any chlorinated
supply. If water is to be supplied from a river, some sort
of filtration would bve necessary. Of course the treatment
needed to bring any water up to standard depends upon the type

and source of water.

THE BUILDING

As previously mentioned, the abattoir should be designed,
constructed and equipped to meet international sanitary standards.
The layout and sequence of processes will determine the shapes
and locations of the processing areas which will in turn
establish the features of the buildings and their relative
placement. Note: In small slaughterhouses, there is a ten-
dency for all of the butchers to begln slaughtering at the
same time. This demands much floor space and duplication of
equipment and usually results in congestion and unsanitary

conditions. Except for the smallest slaughter slabs, the use



of overhead rails will provide a much more efficient sequence
of operations.

The slaughterhouse should be a single story building,
although some degaigns require a bagement.

The brick walls finished on the inside must give an
impervious washable surface. Glazed brick, glazed tiled,
concrete with Portland cement, or other non-toxic, non-absor-
bent material may be used. Where possible, the walls should
be tiled to a height of nine feet.

Floors should be of concrete and finished with a non-
8lip and impact resistant surface. Good results have been
obtained by embedding in the concrete, particles of abrassive
material such as carborundum (silican carbide).

There should be a minimum slope of 1-60 to the drains
and coves with radii of 1/2 to 2 inches at the juncture of
floors and walls promote sanitation in the building

For insect and rodent control, all openings in the
building must be screened. Ample ventilation is required
throughout the building.

It may be desirable to include in the plans a mezzanine
floor to permit the introduction of a sheep or goat slaughter
line at a future date. The animals would onter the mezzanine
floor by way of a ramp and the carcasses would be lowexrsd at

the opposite end of the line.



EQUIPMENT

It is 1ikely that individual firms tendering for the
plant will compile their own equipment list in accordance with
their own particular manufacturing program or abattoir designs.

All equipment that comes in contact with edible products
should be made of stainless steel. Working platforms, and
certain other equipment should be galvanized. Copper, cadmium,
lead, snameled material dna porcelain are unacceptable for
use in the equipment.

Inside corners of equipment should have a radius of at
least 1/4" and the production area should be free of protruding
screws, rivets, welds, or angle iron.

Because of the greater risk of contamination in hot
climates, wood should be used to a very limited extent in
the production area.

Work surfaces should be approximately 34 inches above
the floor.

Cutting and boning tibles should be made of approved

plastics or unlaminated hardwood.

MAYNTENANCE

A sound system of preventive maintenance is necessary
not only to maintain operating efficiency, but ganitary condi-

tions as well. It is extremely important that manufacturers

a m v ails the

routine maintenance reguired for each jtem they supply. Like-

wise they should furnish a list of recommended spare parts



which should be acquired together with the initial equipment.
Skilled mechanic(s) must be employed to keep the plant in

sound running order.

SANITATION AND HYGIENE

An essential feature of large abattoirs is an amenities
block which will include showers, clothes lockers, toilets,
wash basing, and a small health cliniec.

Some abattoirs require each person engaged in procesaing
work to shower and to be issued clean overalls, before reporting
to work. Before commencing work, workers should scrub their
hands preferably in a weak solutlon of sodium hypochlorite.

It is also desirable to have all personnel before entering the
abattoir to walk through a shallow foot bath containing 1%
solution of Deciquan or similar disinfectant.

To minimize fly nuisance and insect infestation, the
slaughter pens for cattle should be located well away from the
abattoir. The cattle pens should be provided with a roof for
shade and concrete floors. The pens should contain drinking
troughs and be surrounded by sanitary curbs to avoid the
spreading of effluent.

At the end of the day's work, the entire abattoir floor,
walls, and equipment should be thoroughly washed down with
hot water. This should be followed by one of several procedures:

1) Spraying with Malathion or Tego S1.

2) Spray with 180° - 200°F water under 200-250 psi
through 1/2 inch high pressure hoses.



3) Wash down with milk of lime, which is made by
mixing unslacked lime with 4 times its volume
of water.

Particular attention must be given to the drains., It
is highly important that disinfectlion of a slaughterhouse
not be substituted for, but rather combined with general
cleaning.

Where possible, all empty trays or containers used in
processing should be left in an inverted position after wash-
ing. All knives, cleavers, and other tools should be sterilized
at the end of the day and agaln before starting work the next
day.

All waste traps must be cleaned daily and at least
once a week the catch basins for effluent must be emptied and
thoroughly cleaned.

Grounds and lairage surrounding the abatioir should
periodically be sprayed with insecticides and a constant watch

must be kept for possible breeding places for flies and other

insects.
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IVORY COAST

A. Economic Setting and Livestock Sector

Introduction

The Ivorian livestock sector has one of the greatest potentials for

expansion of any 1in Francophone West Africa. Traditionally a large consumer

of meat, with reported livestock slaughter rising until 1974, Ivory Coast
depended heavily on imports from Mauretania, Mali, and Upper Volta. Since
April 1975 tfaruetanian and Malian exports have declined to nearly zero and

have been, in part, replaced by imports from France.

Although the rare of economic growth (GDP) has been of the order of
8-10%, much of the advantage of this over the last decade has been lost to
the consumer due to inflation. The per capita disposable income less savings
has remained almost constant; this probably disguises the fact that the south
has gained economically more than the north. The per capita disposable 1n-
come 1in the North, like that 'n the interior countries has declined in
real tcrms llowever, the price of meat had also declined 1in real terms unt 1]
the second quarter 1975. The real price of the dietary staples has changed
relatively little.

Tvory Coast differs from the other francophone West African countries in

having

-more trained personnel in the livestock sector, both African and expatriate.

-a willingness to use expatriates.
-superior planning ability.

-an effective and 1in depth agricultural research system, with the largest
livestock production research station, now geared into a research pro-
gram to increase production,

-an active plant breeding program which has contribnted to grass brecding.

-a four year agricultural college, which will soon have the capability
of graduatiag "agronomes'' without sending them abroad for the third
cycle (5th year).

.an established university including faculties of social sciences and
economics.

-an infrastructure for agricultural development with many successful
programs, albeit mainly in industrial crop production in the forest zone.



-a substantial potential for the production of animal feeds (maize, roots
and soybeans).

However, in the past the livestock sector, probably due to the substantial
supply available for import, has received very little budgetary support for
its development. Only in recent months (April - May 1975) has the supply-
demand situation been such that prices in the African market have risen
rapidly and consumption has declined. This is expected to lead to a crash
program for the development of the livestock sector. Given the capabilities
at the disposition of the GOIC, positive results can be expected.

For these reasons, the Ivorian livestock sector is interesting and its
performance in the next 5 and 10 years is expected to blaze a trail which
could be followed by other countries in the region with forest, guinean or

sudanian zones.



a) Population

It appears that until now, there has never been a census of the Ivorian

population as a whole. Estimates of the population in 1970 were:
5,100,000 1in the 1970-75 plan
4,980,000 Scdes 1969 (based upon the same population

as the Plan 1n 1965)

4,310,000 FAO Annual Statistics

These can be projected to give the 1975 population* respectively as:
6,000,000 Plan (43.3%/year)
5,800,000 SEDES (+3 0%/year)
4,876,000 FAO (+2.5%/year)

The aanual rate of increase of 3.3% used in the plan is made up of
2.3% natural increase plus 1/ migration  The IBRD Special Report on Employ-
ment suggest that the natural increase will rise to 2,97 in the decades of
the 1970's aad 80's due to decline in mortality rates.

There 1= a question on the rate of migration into the Ivory Coast in the
next decades, due to Voltaic s being sent to Gabon to work on the construc-
tion of the railroad and to higher wages recently offered to farm workers in

Agricultural
VY .
the modern sector in Guilnca.

Table 1
Population Projection ( 000 head)

1970 1980 1985
Ab1id jan 516 1130 1510
Forest zone touns 558 1120 1490
Savanna zone towns 318 580 650
All urban 1390 2830 3650
Forest zone rural 1763 2270 2560
Savanna zone rural 1507 1420 1350
All rural 3270 3690 3910
Total 4660 6520 7560

“ These estimates are for the 'de facto" population, i.e. those present,
rather than 'de jure'" Ivorians.



b) Agriculture (including livestock sector and forestry),
The development of [vorian agriculture in the decade of the 1960's was
uniformly satisfactory; that is food crops, meat and fish production advanced
more rapidly than the growth in population and the industrial and export sec-

tors responded well to development investment.

Table 2 Change in the Value of Production

Value in fecfa Annual
1960 1965 1970 increase
%
Agriculture, foods 36,295 43,263 48,054 2.85
Agriculture, industrial
and export 22,357 33,262 49,063 8.3

Forestry 7,253 16,709 23,500 12.5
Livestock and hunting 3,586 3,937 5,565 4.5
Fishing 2,218 2,974 3,700 5.25
Total 71,709 100,145 129,882 6.12

However, the national data do not disclose the disparity in the devel-
opment between zones. The forestry, palm o1l, coffee, and cocoa production
all take place in the forest zone. The development in the guinean and
sudanian (savarna) zones was less satisfactory and was accompanied by a
decline in population. Cotton production in these zones increased markedly
and investment was made in irrigated rice production.

In the plan for 1970-80 the following problems were identified:

-dominance of coffee production in spite of efforts to diversify

agriculture.

-regional disparities in development between the south and central

areas and the north and west.

-domes=ic demand for certain foods, especially rice and meat advancing

more rapidly than production, with the gap between domestic produc-

tion and consumption of meat increasing continuously.



-despite the increase in growth in the sector as a whole, labor supply
has not so far become limiting because of the migration of foreign
workers. In the forest region the high levels of income permit the
use of hired immigrant workers. lHowever, the supply is not unlimited
and wages will continue to increase and conditions of work will have
to be continually improved.

seasonal

-In the savannah region at present there s general’underemployment in
agriculture but it 1s declining rapidly with the development of rice
and cotton production. Seasonal bottlenecks in labor supply are
appearing in some regions apn? the lower level of income in the savannah
does not pormit hiring immigrant weikers. Mechanization 1s the only
way to resolve. this construint; especially for seed bed preparation
and cultivation to remove weeds.

-Most 1interventions in agriculture havd been entrusted to ''para public"
organizations specializing in one or more crops. In the savannah, where
a rotdation of several different annual crops 1s followed, the peasant
has to deal with a series of extension agents from the different organ-
1zations, leading to wasted effort and an inability to promote a
reform of the whole system of production.

-Seriouc deficiencies appear in the domestic crop marketing system.
Margins are often excessive and the producer 1s discouraged by
periodic 1inability to market his product.

-In forestry the rapid rate of development threatens the future of this
national resource, with reserves in seveiral species becoming low.

The major lines for development in the 1970-80 plan were:

-reduction as far as possible in the regional disparities in income levels.

~-increase the money income of the mass of the peasantry by improving
productivity.

-improve the quality and quantity of the diet.



-lead the peasant to participate in his own development,

-provide a better outlook for young people in farming (economically and
socially) to reduce the rural exodus.

-improve the living conditions of the rural world by installation of
social and cultural infrastructure,

Quantitative goals included:

-increase in the growth of the value of the agricultural and livestock
sectors by 3.7% a year from 1970-75 and 3.9% from 1975-80. In fact,
although agriculture did not perform at this rate in the 1960's (growth
rate was 2.85%/year), the livestock sector exceeded this rate (4.3%).

-The fish supply was planned to be increased at a rate of 13.5% a year
from 1970-75 and 10.1% a year from 1975-1980.

-An increase in the livestock sector output was proposed by increase iu
the production of maize and the production of soybeans. The maize,
which has traditionally been grown in the forest zone and to a lesser
extent in the guinean zone, is to be produced in the sudano-guinean
(savanna) where there are two rainy seasons. It will preceed cotton
in the rotation.

The planned production and its disposition are shown in table 3. In fact,
this program has hardly been started. The GOIC is having difficulty in de-
ciding whether to grow the maize industriall;:or to encourage peasants to
produce it. The drying and storage problem 1s considerable and the GOIC
proposes to install large scale units in 1975-1980 for this purpose.

The necessary adjunct of producing soybeans 1s also planned but it does
not seem likely to bear fruit until near 1980, if then.

The proposed use of maize flour as a dilutant of bread flour has not
been tried on the consumer. It is probable that using a white or yellow
grain sorghum would be more acceptable. If maize is not used as a dilu-

*IBRD studies of Ivorian farm machanization show that costs exceed
returns at present, but thar motorization will become feasible in the 1980's.




tant of bread flour production of the target for use as feed grain will be

more casily met.

Table 3. Corn demand and planned supply, m., tons.

1965 1970 1975 1980
Food grain
urban 9,300 15,000 23,000 31.000
index 100 161 243 330
rural 161,C00 177,000 195,000 214,000
index 100 110 121 133
Total 170,300 192,000 218,000 245,000
Industrial use
feed grain ™ 3,000 5,000 12,500 30,000
flour 22,500% * 32,000
Total 3,000 5,000 35,000 62,000
Expoit 2,700 3,000 __3,000 __ 3,10
Total consumptiocn 176,000 200,000 256,000 310,000
Losses and seed 24,000 21,000 _23,000 26,100
Planned production 200,000 221,000 279,000 330,000

**% To be used as a dilutant, 15-20%, in

*# For the developrent of the livestock

bread flour.

sectoy maire prodvction 1s of diccct
importarce ond olner creps (ircluding cugar cane ard rice) of indirect
impurtance as biyriodncts,

The GOIC has been put in touch with CIAT (by REDSO/WA) to discuss the

use of cassava in feeding of livestock,

This could provide a less costly

and more easily produced carbohydrate feed, but with a more intense problem

of protein supplementation,

included in pig and poultry rations.

Ground cassava chips are currently being

GOIC also proposes to use molasses for feeding cattle in feed lots and

for pig production; they are being informed of the work of Preston (formerly

in Cuba, now in Mexico) on this technology, which has considerable possibilities.

The past performance of the livestock sector, and the import of live-

stock and meat are shown in tables 4 and 5.

production for 1980 and 1985.

Projections are made for domestic
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Domestic Livestock Production

Table 4.
Domestic Production
Cattle 1966 1972 1974

Taurin Bovin Taurin Bovin Taurin Zebu
Herd size 267,000 38,000 365,000 60,000 371,550 65,000
Assumed offtake % 12 12.1 10 10 10 10
Offtake, Head 34,700 46,000 36,500 6,000 37,155 6,500
Av carcass wt, kg 77 i15 100 150 100 150
Carcass wt, tons 2,680 530 3,650 900 3,715 975
Offals (at 25%) tons 670 132 915 225 924 243
Total tons 3,350 662 4,565 1,125 4,644 1,219
Total beef tons 4,012 5,040 5,863

(f/kg carcass) at 130 f/kg to producer 420 millions £
Sheep/Goats 1972 1973 1974
Herd size 1,400,000 1,800,000 1,679,000* 1,700,000
Assumed offtake 30% 257 25% 257
Offtake, head 420,000 450,000 419,987 425,000
Av carcass wt, kg 10 10 10
Carcass wt, tons 4,200 4,500 4,200 4,250
Offals (at 25%) tons 630(offal 1,125 1,051 1,062
15%)

Total tons 4,830 5,625 5,251 5,319

at 135f/kg lw 567 millionsf

*866,000 sheep and 813,000 goats.

Pigs 1966 1972 1974
Traditional Modern Traditional Modern Traditional Modern

Estimated herd 80,000 20,000 90,000 20,000

Estimated offtake% 60 80 60 75

Assumed offtake,head 48,000 16,000 54,000 15,000 111,685 19,691
Av carcass wt, kg 25 50 25 60 25 60
carcass wt, tons 1,200 800 1,352 900 2,792 1,181
Offals at 107 tons 120 80 135 90 195 83
Total 1,320 880 1,485 990 2,988 1,264
Grand Total 2,200 2,475 4,252

Mod 90f 1w 130fcarc
Trad 70f 1w 100f carc
220 millionsyt

Poultry 1966 1972 1974
Traditional Modern Traditional Modern Traditional Modern

Estimated head 6,000,000 8-9 million 1,058,000

Of ftake 100-120%

Av carcass wt 1 kg "

Carcass wt. tons 7,000 10,000 1,500

Total 7,000 11,500 est., 13,570

Total all meat and offals 18,062t 25,300t 29,002¢

*
900-1000t from 700,000 head of meat birds at 13-15kg a head and 200,000
head of cull hens at 2.8-3.0kg (5-600t).



Table 5. Livestock Production
Import and Consumption (tons)
1966 - 1974, with projections
of domestic production to 1980 and 1985

1966 1970 1671 1972 1973 1974 1980 1985
Beef Dom.Prod. 4,050 5,291 5,487 5,690 5,776 5,863 6,§39677,776

Import 19,062 37,200 36,766 36,077 32,250 29,553
Total 23,112 42,491 42,253 41,767 38,026 35,416
kg per cap 5,07 8.28 8.00 7.86 696 6.29
Sheep/goats 1.47%
Dom. Prod. 4,830 5,03L 5,328 5,625 5,251 5,317 5,780 6,196
Import 3,399 5,801 6,740 5,529 6,321 5,390
Total 8,229 10,822 12,068 11,154 11,572 10,607
kg per cap 1.8t 2.11 2.28 2,10 2.12 1.88
Pork Dor, Prod, 2,200 2,200 2,226 2,475 3,525 4,252 11,420 26,016 +17.9%
kg per cap 0.48  0.43 042 0.47 C.64 0.76 (+15.3%)
Meat Import. 1,911 2,011 1,839 1,493 1,294 1,473
Poultry Dom- Prod.7,000 9,992 10,626 11,500 12,535 13,570 21,654 31,964 (+8.1%)
kg per cap L34 1,93 2,01 2,17 2.29 241 (+5.7%)
Fish Dom.Prod 78500 85000 102940 112240 92400 86307
T Tmport 0 10000 15060 23760 55000 73693
Tocal 78500 95000 118000 136000 147400 160000
kg per cap 17.76 18.52 22.33 25.62 26.96 28.4l (+11.3%)

*SEDES 1966 basis is offtake of 13% taurin with carcass weight 77 kg. and
12.1% zebu with carcass weight of 115 kg. The plan uses a basis
of 107 offtake for both species and 100 kg. carcass for taurin

and 150 for zebu. The SEDES estimate results in almost the same
tonnage as does the 'Plan'.

*or 1965

The domestic beef production in the above table is based apon estimates

of the cattle herd, usually from the rindepest/cbpp innoculation campaign.
multiplied by the assumed offtake rate (L0% in the estimates for 1970 and
subsequent years) multiplied b, an assumed weight for the carcass and the
offals (l00 + 25 kg. for taurin and 150 + 38.5 kg. for zebu cattle). The
year to year differences are then based upon an assumed rate of increase of
the herd (in this case 3%). The rate of increase of the taurin herd has
only been about 27 a year, and the size of the zebu herd has fluctuated

greatly depending on the conditions as perceived by the Peul herders, resulting

in their leaving the country or in more herds arriving.
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Estimates based upon reported slaughter of cattle amount to about half
of the estimated number that are slaughtered (officially and unofficially).

The imported beef 1s based upon an estimate of the importation of cattle,
assuming 100% slaughter with a carcass weight of 150 kg. and 38.5 kg. of
offals, This is probably fairly accurate.

Other estimates are made in similar ways but tend to be less reliable
(for domestic production) because of the hazy estimates of the size of the
traditional herds. Estimates for modern pig production are based upon know-
ledge of the producers and their volume. HModern poultry production is based
on sales of day old poults plus estimates of the number of layers culled.

The projections are based upon the rate of change in the 1970's. For
beef and small ruminants thereis no doubt of the capacity of the market to
absorb the increased supply.

In the case of pork, it +s likely that the modern sector is responsible
for much of the 17.9% a year increase in production. This product is sold
only in category 1l butchers shops. A modern packing plant, financed by pri-
vate investors, is planned for Abidjan next year, with a minimum through-
Put equal to the output of the modern sector in 1972, Subsequently a pack-
ing plant is proposed in the north. It is proposed to market the increased
pork supply through the national chains (like "Avion"). It is not clear that
the present rate of expansion of the pork supply can be matched in the feed
supply or in the marketing, unless the feed grain programs move much faster
than they are doing now, with a consequent decline in price.

Poultry production has expanded rapidly in the last decade. As with
pigs there is a different market for the traditional and the modern produc-
tion; the traditional poultry are sold in the African market alive and the
modern birds are sold dressed in the supermarkets and butchers shops. How-
ever, the modern poultry had only 13% of the market in 1972, compared to

40% in the pork msavket.
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The 1975-80 Plan

In the past, the livestock sector had not received any substantial
investment in the Development Investment Plans. In 1967 livestock received
439 million fcfa, 1.27% of the budget, and in 1973 621 million £, 0.7% of
the budget. The increase, as usual in the Francophone countries, mainly just
covered personnel costs, while thercwas a decline in the real value of the
budget for operation. In the 1970-75 plan 5.9 milliards were planned for
livestock development investment; however the total invested will probably
be less than half of this sum.

The 1975-80 plan 1s currently being developed (May 1975). The political
pressures exerted by the farmers are being considered; the election will
take place 1in November 1975. On the other side the disturbance in the meat
martet, which really started in April 1975 1s likely to stimulate actiou.

Action in production of non-ruminant livestock 1is, 1in part, dependent
upon the ability of "Agriculture to provide the increased feed supply.

This should be brought nearer to reality in the next plan than in the current

one.

Supply-Demand for 1980-1985.

The projecred increases in total domestic production are sufficient,
assuming the trend in supply of fish 1s maintained, to sustain 1973 levels of
per capita consumption with 1970-72 levels of imports of ruminants. However,
because the major increases in production are in poultry and pigs, the consumers
would have to substitute these for sheep, goats, and beef. While poultry may
be acceptable in these quantities, it is not likelv that pork, which was 4.3%
of the red meat supply in 1972, and 6.5% in 1973, . ° 8.1% in 1974, could be

30.6% of the supply in 1985. The figure of 16.5% in 1980 seems possible.
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3. Livestock production systems and Ecological Zones

In the Ivory Coast three major ecological zones are represented :

the Sudanian Zone
the Guinean Zone
the Forest Zone

The potential for extensive ruminant production on natural pastures is
better in sudanian and guinean zones. However tsetse fly infestations and
ticks make it necessary to take precautions in cattle production.

In the forest zone, clearance of the forest is a major obstruction to
ruminant production. In limited areas such as palm groves where the ruminants
can keep the grass under control, thereare demonstrated possibilities for
production.

The Ivory Coast has no stable group of nomadic herders, descending reg-
ularly into the sudanian zone in the dry season. From time to time large
numbers of nomads enter the Ivory Coasi from both Mali and Upper Volta as
a sort of drought avoiding strategy. In spite of the widespread complaints
by farmers to the administration and even to President Houphoueq%oigny,
repeated surveys in the North of the Ivory Coast indicate that there are
almost no nomadic herd. ¢ present. The relatively small numbers of Zebu
cattle (60,000 head) make small migratory movements; the herders typically
have permanent dry season houses and are Ivorian residents.

The Peul herd not only these Zebu cattle but also taurin cattle for
the autochtone population. Some autochtone groups do not herd their cattle
at all; others do herd their own cattle.

The Peul are '"professional" herders and watch their cattle at all times,
whereas the autochtone cattle herds may be left to graze unwatched during the

to

day andYreturn to the village at n.ght.

The Peul have traditional grazing agreements with the farmers and live at

peace with them; the farmers gain by having their fields manured and their
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cattle tended; the Peul gain from the milk produced by cattle entrusted to
them, certain other perquisites (such as a portion of the calves), and they
gain f{rom the fced value of the crop residues.

Production in this system 1s limited in its capacity by the amount of
dry season pasture and fodder available; the wet season pasture and fodder
typically 1s not limiting. The thesis 1s proposed that the increase in pop-
ulation 1s requiring more land for food production and so decreases the land
available for grazing. In fact, . the populdtion 1in

(savanna)
the sudanian¥zone 1s slowly declining, due to migration of the populatiocn to

the urban arcas and to the forest zone.”

Traditionally the extensive production of cattle has depended upon the
combination of zi1y and wet season pastures. Attempts arc being made to
encourage heepiny cattle on farms and distributing nucleus herds of taurin
cattle to farmers. [Ihese are attempte to develop a2 wmodecn sector of cattle
production with cvltavated forage. Tlhese wethods are exemplified on the
Sipilou ranch and the Bandema Valle Authority catile finishing scheme.

Included iut this modern sector 1s animal traction, with feeding for

draft and {inishing the cull animals for butchery.

% 1970 1980 1985
Forest zone urban 558,000 1,120,000 1,490,000
rural 1,763,000 2,270,000 2,560,000
Savanna zone urban 318,000 580,000 650,000
rural 1,507,000 1,420,000 1,350,000

Source: Desplechin, J. Strategie du developpement de l'elevage, Min. of
Economy and Finance  1973.
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Attempts are being made to develop "industrial feedlots' (for example,
at Ferkessedougou), which is part of the intensive modern sector development.
However, at present there are noneof these units in existance.

In the forest zone it is feasible to produce cattle on the grass
growing under the palm trees in groves. The contribution of such production
to the national supply is currently negligable.

The last system of cattle production to be discussed is the "recuperation'
of cattle before slaughter. This involves attempting to restore weight on
cattle delivered to the major cities. This is 8 logical course of action but

one which, so far, has not been donc at a profit.

Small ruminant production. Some of the small ruminant production is done by the

Peul, with their own herds. However, most of the small ruminants (sheep and

goats) are ''self raised" (autoelevage), that is, the animals are left untended

for almost all the year (except perhaps dur_ng the crop season). Substantial

changes would be necessary to obtain substantial increases in production. Re-

search on improved methods is underway.

Modern pig production. Modern pig production is well established in the north

(Bouake, Ferke, Korhogo) and near Abidjan. The output has doubled in the
last 5 years. There are three large producers (finishing a thousand head a
year) and many smaller producers. There 1s one center for producing feeder
pigs for sale 1o farmers for finishing (Korhogo). The Korhogo center also
supplies the pig feed. The larger producers may import their own supplement
and mix their own pig rations. The Korhogo center 1s running at a loss. The
profitability of modern pig production under suitable production is likely to
be demonstrable from the 12 or more units selling over 200 head a year. How-
ever, a regular supply of feed at a profitable price in relation to price of

pork may be difficult to assure. Molasses, if regularly available, might fill

part of the need,

A limited amount of short term credit has been available for modern pig

producers from the BNDA.
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Pig and poultry production. The traditional production is done in villages.

The stock are fed byproducts from the houschold and sometimes purchased by-
products (such as brewers grains) are used. The stoch are largely untended
and get much of their ration fiom scavenging. The parasite problem can be
serious , especially 1in pigs which may carry parasites of humans (trichinosis
and tapeworms).

Traditional pig and poultry production are both important and very signif-
icant 1o terms of their contribution to the domestic meat supply.

Modern poultry production. There are both private entrepreneurs and Govern-

ment organisatieas involved in mclern poultry production, The largest unit
is at AbolLo, where both meat birds and eggs arc produced.

The major (OIC poultry center 1s at Bingerville. There is a hatchery
there and day ofu chicks and feed are supplied.

There cun be no doubt that a properly managed modern poultry enterprise
1s profitible »vt a number of African entreprencurs were forced out of business
in 1973/74 oy the squecze between the cost of feed and the price of the product,

It must be remembered that the supply of eggs on the african market is
sufficient and thot the modern meat birds are sold dressed and only through
category [ butchers shops and supermarkets. The market is thus limited.
However, the price 1s still higher than african market prices of meat.

From time to time attempts have been made to improve the meat and egg
production of the local chickens by introducing improved cocks. This is
quite fedasible but needs management and a maintenance of a supply of suitable
cocas so that the breed does not become pure "improved". The improved breeds
do not stand the conditions of production of the traditional sector. So it
is occasionally necessary to back cross to traditional breeds to maintain a

"rustic" quality.
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4. Markets and prices

The market data is incomplete and does not account for even the sale of all
of the imporied animals. The point of slaughter of about 50% of the cattle
and about 95% of the sheep and goats is not known.

In general, cattle enter at points along the northern border (see descrip-
tion of projection veterinary posts on the frontier and fig 1) and move south-
wards to market. Cattle entering in the Odienné region transit to Liberia
(about 10,00 head a year) or move to the cities in the West, Man, San Pedro
and Sassandra. Some of these cattle move by truck and some on the hoof. All
of the sheep and goats move by truck. The main stream passes through Nielld
or Ouangalodougou to Bouaké and Abidjan. The Malian cattle mainly arrive on
hoof and about half of the Voltaic imports arrive on the hoof and half on rail.

All of the cattle arriving at Abidjan are supposed to arrive on wheels -
rail (90%) or truck (10%).

Major problems are caused by delays at railway loading points, waiting
for wagons. The loading points are usually in densely populated areas with a
lot of farming and the delay leads to conflicts between drovers and farmers,
An attempt 1s to be made to improve the declining efficiency of the railroad.
The cost of transport has doubled in recent years.

The trade in imported rattle is mainly between Malians who are the mer-
chants dealing with the wholesale butchers, many of whom are Malians.
However, in spite of frequent allegations that the profits are excessive, all
of the studies which have been made (SEDES, UNDP Mali project 523, etc,) indi-
cate that the livestock are handled in a competitive market with relatively
modest margins of profit.

There 1is, however, a problem common to the whole francophone region -

meat prices are set officially but the prices of cattle are set in the market

place,
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In 1974 the slaughter declined in most of the countries including the
Ivory Coast, although the price of meat rose only modestly--less than the
increase in the minimum wage of 20 + 25% within a 6 month period in FY 197,5/74
(table . However, the price of rice more than doubled (from 60f to 125f/kg.)
and the prices of other staples (cassava, yams, and plantains) also increased.
The market appeared to be adequately supplied; that is, there was still plenty
cf meat available on the Treichville and Adjamé’markets during the noon hour.

Recent results of studies by Montgomery%support our hypothesis that the
meat and other ingredients of the sauce take second place (in the priorities
of the consumer) to the purchase of the carbohydrate staple. Montgomery's
results also show that consumers respond rationally to price changes in meat
and to the alternative of substituting fish for meat. The price of fish has
remained relatively stable (at avout 150f/kg. on the African market ) largely
because the GOIC has permitted an enormous increase in the purchases of fish
from foreign trawlers in Abidjan harbor.

Since April 1975 the meat situation in Abidjan has changed. The supply
is inadequate and, in spite of a modest increase in price at the end of March,
the actval price has reached a rezord level . Thz situation has probably
been accentuated by an official decline in the price of rice from L25f to 100£f/kg.

The change in prices of meat over the last 20years can be seen in
table 6 and the current (May, 1975) offical prices in table 7 . However,
at this time of penury the price of the beef sold in piles by one butcher
(who also slaughtered cattle) was determined. On each pile of bones the
butcher's assistant place 150 gm. of meat (weighed on the scales) and each
pile was sold for 100f (or 667{/kg. meat with bones free). The official
price for such a transaction was 50f for « 350 gm. pile with 40% meat and bones,

and 60% offal or about 180f/kg. edible product,

* The consumption of meat in Abidjan varies with the prices of meat, of
fish (a substitue for meat), and of a composite of cassava, yams, and plantains.
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Table 6.

Development in the price of beef, Abidjan (4/kg).

]
{
'

Y

M1

1967 to 70

M

1956 to 59 1959 to 64' 1964 to 67 1971 1972 1973+ 1974 1975
FILET L 460 . 460 | 580 s 580 900 900 . 900 950 1100
o BROILING 375 | 430 510 : 510 800 800 800 800 950
< RQAST 300 . 345 390 l 390 650 650 650 650 800
O © BRAISING 200 . 230 . 260 : 260 335 335 335 340 360
£ &5 BOILING 130 . 130 . 150 . 150 240 240 240 300 300
=9 : : .
E % . 1 ; !
= LIVE 60 : 70 80 1 90 100 120 b 130 150
> ' e . . " = )
% CARCASS 170 TrC ‘ 175 TTC | 180 rrc 210 11C 225)306 /_25)306 250)33]_ 250)343 273)388.
' ' tax 81) 81) 81) 93) 113)
! i ! ‘
FILET 250 290 335 . 335 335 335 335 500 ‘
g BROILING 200 o230 255 1255 255 255 255 350 ;
N ROAST 200 I 230 ' 250 . 250 250 250 250 350 ‘
= & BRAISIN ‘ 150 : 175 ,, 190 l 190 190 190 190 300
£ £ BOILING ' 120 ; 120 | 130 : 130 130 130 . 130 300
by i ' : |
=2 . . * 4 !
5 | » | f
S ¥  LIVE 60 70 b 80 : 90 ., loo 110 ;120 130 g
B 4 CARCASS 140 150 b 165 175 200 210 . 225 300 i
o ; 5 '

* TTC - taxes 1included
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Table 7. Adminstrative Prices for Meat
(Abidjan, 22 March, 1975)

Category of Market

lst class 2nd class
Ist quaiity Extra
£
Beef
Filet, kg. 950 1100 500
Grills, Kg. 800 950 )with
Roasts, kg. 650 800(bones 300
Braising, kg. 340 360{without 350
Stewing, kg. 300 300)bones N
y the pile 50
Offals
liver /ks,. 320 320 250
heart 320 320 each 225
tongue 320 3290 each 200
kidney 320 320 each 150
brains/each 200 200 150
tripe/kg. 110 110 110
Mutton
Leg/kg. 675 820 370
Chops/kg. 600/660 650/800_ with 350
Shoulder (boneless)/kg. 600 650 {( bones -
by the pile 50
Pork No fixed prices

*Min imum standard for beef "tas' is to be 350 gm. with 607 offal and
40% meat and bones (or better).

**Minimum standard for mutton "tas'" is to be 300 gm. with 607 offal and

40% meat and bones.
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The price of beef with bones was 350f and without bones 400f, 50f/kg.
higher than the official level. There was no filet available but it was priced
at 800f/hg. (500f officially). All of the filet was taken by the supermarkets
and Class 1 butchers.

The price of cattle was reported to be 40-45,000f for a steer that would
provide about 125 kg. carcass or 320-360f/kg. carcass plus 16f/kg. slaughter
tax. Under these circumstances the butchers will not sell meat at the official
price. There was less of a shoitage of muttou in the market. The price was
about 501 above the official level. However, since only about 31% of the usnecep
sold in the arca were sold through the abattoir and meat market normally, the
significance of the supply in butchers stalls 1s not known.

An attempt "ras made to find out why the number of cattle imported had
declined in the last two wonths. These cattle would normally come from Maure-
tania (137 1n 1974), Maly (537) and Upper Volta (33%). Of the Voltaic exports
a considerable number are of Malian origir smuggled into Upper Volta.

Three umportant changes have nccurrec. Mauretania has officially stopped
cattle exnorts. clthough we have no information of the effectiveness of this

In May the Malians closed their borders to stop export of cattle.
measure. ™  Upper Volta has effectively stopoed Malian cattle {rom entering.

The last will be causing a reduction in the "domestlc”k supply and so
creates price competition for exports. Th. ould have reduced exports from
Upper Volta,

The Mauretanian action, if effective, will cut off the stream of Maure-
tanian cattle to the Ivory Coast and also the several thousand head each year
which were normally slaughtered in Mala.

in April

The Maliangd(OMBEVI) recognized the reduction that was ctaking place in
Subsequently, Malian cattle export was banned.

the export to Ivory Coast but believed 1t to be a transitory e.fect™ The drought

*Many of the smuggled Malian cattle were slaughtered in Western Upper Volta.
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in Mali mainly affected the region which supplied cattle down the Niger river
to Niger and Nigeria. The regions supplying the Ivory Coast were relatively
lightly affected.

It is possible that the closing of the Voltaic border caused some cattle,
which would have gone through Upper Volta to Ivory Coast and Ghana, to follow
the Niger river route to Nigeria. Traffic along this route in 1974 was only
about 10% of normal (believed to be due to the drought). Movement in 1975
is believed to have recovered somewhat but still to be below the normal level.

The Ghanian market, which has a fixed price for boving cattle at the
Voltaic frontier, is not a major factor in the Ivorian shoriage of supply.
Indeed, the rise 1in prices may have reduced the supply offered to the Ghanians
and the lack of access from Mali, except through Ivory Coast, followed by the
banning of Malian exports has greatly reduced the Ghanian supply.

cannot be

The shortage of beef on the Ivorian market expected to remedy itself,
although import of meat will tale the edge off the acute shortage. It is
believed that the shortage will cause acceptance on the African Market of
frozen imported beef.

The effect is expected to be lasting on the livestock and fishing sector
development plans of GOIC, coming as it does at the time when the 1975-1980
plan is being formulated. It is to be hoped that, in spite of the uvsual
complaints of "anarchy among the wholesale butchers" need to "limit the
number of butchers licensed to slaughter,!! 'need to Ivorianize the butchers”*,
the GOIC and its technical advisors will recognize the fact that the meat
market is working effectively and that intervention by setting maximum prices
for cattle will only further reduce the quantity and quality of the supply.

It is interesting to hypothesize how close the price of boneless meat is

to the threshold at which say Nigeria first, followed by Liberia and perhaps Ivory Coast

*Fraternité Matin 22/?3 March 1975, the semi-offical Ivorian newspaper, p. 3.
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K
will import boneless chilled or frozen carcasses from other continents. The
GOIC has increased meat imports of about 1500-2000 tons
perhaps 3000 tons
a year by”%f frozen beef from the French surplus at $L000/ton fob France.

The increase in price of cattle is mct with satisfaction by many, who con-
sider that the price of meat on the coast was excessively low and that a higher
price will make such modern sector trends as industrial feedlots profitable.

they can
However, if Nigeria und Ivory Coast decide”import beef from Brazil or Australia
and the chilled or frozen (boneless) carcasses can be handled, the pressure
will be taken off the supply, at least in this geographical area.

Furthermore, the increase in the price of cattle and their scarcity makes
it more aifficult and more expensive to supply a feed lot. The increase in
the price p r Kg. liveweight gain 1s increased but the cost of the feed and of

operating a feedlot has risen as fast or faster. So the economics of industrial

feedlots may not be improved.

Market for Pork

The major part of the pork produced, (60% of the tonnage in 1971 ), that
of the traditional sector, does not pass through the regulated livestock mar-
kets, abattoirs, or butchers. This is presumably produced and consumed by
non-Moslems, although lMoslems may produce pigs.

The majority of Lhe output of the modern sector, with carcasses 2-3 times
the weight of the traditional pigs, appears to be purchased by a small number
of wholesale butchers (most of whomhre not African), slaughtered in large
urban abattoirs, and sold to supermarkets, or in the category 1 (European)
butchers shops of the wholesalers. With the exception of pigsfeet, which
are sold outside the butchery area, pork is not handled at all in the African

meat markets, mainly because the butchers, often Malian in origin are Moslem.

* Australia currently has a large surplus of grass fed beef for which no
market has been found. Current price (June 1975) would be about $1,20/kg boneless
cif Abidjan or Lagos, almost the same as tne French surplus at $1.00/kg fob.
French domestic price is $2,60-53.00/kg with bone in.



24

Poultry Market

Eighty seven percent by weight of the poultry produced in 1972 was in the
traditional sector. The: .irds are marketed alive in a poultry section of the
village and urban markets. A portion of them are purchased by merchants who
transport them to the larger urban markets.

The modern birds are not the choice of the African mass markeat because of
the lack of flavor and the tenderness (which causes them to disintegrate in the
stew pot). They are sold dressed in the supermarket, the Category I butchers
shops, and at the farm. The extent to which the market will accept a much
greater volume of modern poultry is unknown.

Eggs from the modern sector are sold throughout the markets and by vendors

on the street. They are completely accepted by the Africans.
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5. Government Organization

a) Ministry of Animal Production.

The GOIC has a Ministry of Animal Production, concerned with all aspects
of livestock production except rescarch (Ministry of Scientific Research) and
grain

feedvproduction (Ministry of Agraculture). The organization of the Ministry of

Animal Production is shown below:

Minister
Cabinet
[
Finance and Conseilleurs [ Bureau for | Office ofl project
Administration Techniques i Projects management and
i (CEGOS,SEDES,FAC) execution
(rA0)
School for Extension
5 Workers
Veterinary Livestock Rarge Procéssing Abattoirs Fisheries
Service _ Production Management and Markets and cold
. i (Agrostology) storage
! _ .
Regloﬁél [T Livestock
office enterprises
| Sodepra
Sectors cattle »igs poultry
l ‘ erTension f Under discus<ion
Veterinary centers "Division of Animal
DoOSts Progranm Industries' which
Nucleus extension would 1include hides
herds & as well as processing.

Extension
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1, The Veterinary Service. (Last report, 1972)

The 1972 report indicated a need, not presently covered by people in training,
for 3 veterinarians, 3 livestock assistants and 13 monitors, with an extra 3
assistants in training for ITE. However, this cadre has to take care of increased
demand for staffing the enlarged veterinary posts in the north (2 vets, 2 ITE, and

8 assistants) and other development programs.

Staff 1972

No. of No. of Vet. Vet. Livestock
Region sectors posts Inspector  Asst. Asst, Monitor  Total
Headquarters 3 - 6 7 16
North 5 14 4 - 13 36 53
Center 3 8 - - 9 19 28
East 3 4 1 - 10 10 21
South 2 6 1 - 8 10 19
West 1 2 - 1 2 8 11
Center West 2 2 - 1 5 8 14
Laboratories™ - 2
Total 16 36 9 4 49 98 160
Training 3FFE 5 8
Detached 4 1 5
New posts operations 67 8 13

*Bingerville and Korhogo diagnostic laboracories.

**3 new veterinarians arrived at the end of 1973.

ek e
"3 assistants training will become ITE (Ingieur des travau elevage).

***¥*5 moniteurs in training to be livestock assistants,

Operating budgets have been:

1970 38,630,000
1971 22,600,000
1972 26,600,000 including 14.6 million for vaccines.

1974 26,600,000
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Health Status

In 1972, there was the usual level of cbpp but also an outbreak of rinde-
pest 1n imported Malian cattle. There was a mortality of about 560 head of
imported and L40 head of domestic cattle. There vere 396,000 immunizations
given. ibout 30,000 head were tireated with trypanocide drugs.

In 1973, occovding to the ELC summary, there was another outbreak of

rindepest in o, weth S0 ccaths.

Livestoch Troductros Drva-ron

¢1 Jdivision has principal responsiblity for the

Phe Javcaoes oo
poultry proy.a ot Crso has ca extension prosram on plg production and has
dist. 1buted obor 170 00T 0 catele heras (almost 2,700 head) to lfarmers,
Lack of do oot 20 0 po-zicon of Sodepra, noainally under the Production
Diviszor hancseepe Jeoccn wl pig ond ruaznant production.

Staftfing 1Y73 Rerort,

Vet. ITE Assistant Monitors
Sodepia ] L L+ 3" (excludes expats)
Bingerville Center 1 1 2 3
{lorhogar Centers 2 5
Boua' ¢ Center 1 3
H.adquarter s 2 2
& & 6 12

“Detatched from ver. service,

The compos.tior of the Agroctology, Procession and Markets, and Abattoir

davisions 15 nov "o, In Abidjan they have a separate staflf, but in the rest
of the country tiey share duties vith.n the regilonal f{ramework.
Sodepra is an cutonowous parastatal organization with responsiblities for
-Abokouamikro  and Szpilou Ranches
-Livestock productieon program in the north for farmers, for Peul
-Korhogo pig center and program

-Livestock production in crop programs (Soderiz, etc.)



28

The latest ranch, Marahoue, financed by FED, has been set up with a con-
tracted management working under an executive committee which sets up the annual
production plan. This arrangement is to overcome deficiencies in management

by Scdepra.

Research Institutions

The research programs are under Lhe direction of the Ministry of Scientific
Research. A special program for establishing research priorities has been developedﬂ
and its effect is now being felt. Interagency subject-matter area program and
budget committees are responsible for identifying priorities and allocating funds.
The committees include the staffs of the Ministry of Scientific Research and the
research institutes, the Plan, Economy and Finance, Animal Production and its
divisions, Agriculture, and the University. The program has been modified to
bring it more in line with the needs of the development program.

The research program for the livestock sector involves:

ORSTOM (Kml4) Forage plant breeding

CRZ (Bouake) Livestock Research Center

CIRES (Abidjan) University Institute of Social and Economic Research
National Agricultural College.

Applied Research is also done by Korhogo substation of CRZ

Sodepalm - cattle production and selection using palm groves
Ministry of Animal Production - Sheep/goat management.
The CRZ also is responsible for the management of the forage seed multi-

plication farm.

* du Plessix, C.J. et al. Planning of Agricultural Research in the

Ivory Coast; Ministry of Scientific Research, 1973.
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Priority programs in the livestock sector for 1974 and 1975 include:
~-Systems of exploitation of the Savanna

~Agrostology of natural pastures

~Improvement of forage grasses (Panicum)

-Cattle nutraition

-Genct e wmprovement of ruminants (especially cattle)

Projects at CRZ

1. Forage production and management including grazing trials:
~-Panicun meximum, including CRSIOM's new variety.
-Stylosantnes.

-Brochyarye mutace 1o low lying land.

-Ipprovenene of natural pastures by brush killing and seeding various

SPCLLLy .
-Irrigete) . ovage production.
Tnis projces 1nclude study of the digestability of forages at different

time of the yeor
2, Cross breed:ng of introduced breeds on the local taurin and Zebu cattle
Originally Lnis involived Jersey x N'Dama, the half-blood has been found
to be trypano-tolerant but increasing the Jersey blood then causes a loss of
the tolerance. Torty 3/8 Jersey cattle have been put into herds 1in the bush,
The Neilor and Guzeira Zcbu cattle, donated by the GO Brazil, are being
used to cveate pure bred herds and for crossing with local Zebu and N'Dama.
At three years cof age the Braz:ilian Zebu males wergh 600-650 kg. compared with
300 kg. tor the local Zebu.
It is proposed to create a Zebu center, perhaps with a loan from the Coun-
cil of the Entente, cither near the forage seed multiplication farm at Badika

or in the Forest of the Palé. The center will serve

-to select from the local Zebu cattle,
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-to study crosses between Zebu and taurin cattle.

-to study crosses with the Brazilian Guzeira and Neilor cattle (already
in the North of Ivory Coast.

-to test the Azawak and Gobra and perhaps the Sahiwal and Sokato Goudali
Zebus pure and in crosses.

There is already a market for improved Zebu bulls for sale or lease to
the sedentary Peul in the regiov.a. The Zebu center would provide stock for
multiplication and subsequent use in livestock production for milk, meat and
animal traction.

3. Sheep and Goat Project. A project has alrcady started on the evaluation
of the Sahelian and the intermediate Djalonké breeds of sheep. The next steps
will be selection and crossing.

Next year (1975/76) a start will be made on i similar study of goats,

Management systems for sheep and goat production will be studied.

This work will be carried into the field, in coordination with the FAOQ
village sheep program: in base line villages, in villages with expatriate
volunteers to carry on an extension program, and on an industrial scale on
irrigated pastures under management of Sociabd (an autonomous Ivorian organization).
4, Improvement of N'Dama Cattle. CRZ is responsible, with Sodepra, for using
the herds on the Sipilou and Abokouamekro ranches for selecting of improved
cattle for use in the cattle development programs in the Ivory Coast.

5. Improvement of Baoulé and Lagoon cattle. The Baould cattle herds in the
Sodepra palm groves are being used as a basis for selection of improved Baould
cattle for grazing programs in the other palm groves and for peasant production.

In another area a nucleus of 200 lagoon cattle (smaller and more trypano-

tolerant than the Baoulé) is being used to start selection in this breed.
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b} Education and Training

Training of the cadre for the livestock sector.

Veterinarians are trawned at the regional Veterinary School atDakar, as well
as in the French and Belgian (fiench speaking) veterinary schools.

Agroromes ( 1ng Ay, and Dlevage) are trained in the ENSA at Abidjan,
with an envollment of about 40-50 students a year (one third "foreign').
Currentiy the {irst cycle 1s being taught in the University at Abidjan, the
second cycle 1s tauscht in the ENSA, and the third cycle is done abroad. It
is planned to do the third cycte in the lvorv Coast soon.

ITE (Ingineur des Trovawm Slcnlges) L8 believed Lo be taken at the school
at Bamako; it requires %4 vears oiter the BAC.

Livestock Asgistant 1s takenlit the Bingerville school

Monitors in livestocih vrrsluction are trained locally.

There are almost no Ivocian "anueol ccrent tsty," vho would have taken
a course at the TJSA folloved by the third cvele abroad. This makes 1t difficult
to man the livesteck producticn developmant proswram projects. For this reason,
the Ivorians plan to use eupatriates oo project manavers, the Ivorian counter-
parts should be trazned in nlace.

Only recently have formallv rroined ITE's been used in the livestock
sector in lvory Coast. A feu of the older ITE's werc awarded the qualification
on the basis of ciperience and not for-al educatio:i. This rank 1s also in
short supply.

There 1s almost a complete void in Ivorian livestock research workers.

One Ivorieon veterinarian bas just started to work at the CRZ, Bouakd.

Because of the high level of training available in the special branches of
livestock production in the U.S., it would be helpful to the Ivorians if the
third cycle could be taken as a masters program (with or without thesis) in the

or at Abidjan.

Uu.s.Y Such specialties as range management, animal breeding, animal nutrition,

i roductio oultr roduction, rangeland cattle and shee rodugtion, and
pig production, p y P ’ £ or wlﬁupu§ assistande

forage production, could be usefully studied in the USYas training for project

managers and research workers, both short term and for degrees,
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2) Extension in Livestock Production

Apart from the nearly complete lack of a qualified Ivorian Cadre to
develop an extension program in livestock production, the organization
to carry such a program 1s not in existence.

The extension work is mainly carried on by the veterinary service, which
is organized by regions and sectars and is stationed in posts, This program
is carried out by the staff that delivers the veterinary service and a small
number of "specialists" in pigs and poultry,

In theory, the livestock extension should mainly be done by Sodepra.
However, Sodepra does not have the means ®o do the job., Farmers receive
extension service from their "operation" -- rice or cotton. The operations
are becoming polyvalent; that is they now include food crops and, in theory,
livestock,

In the proposed livestock development program in the North}each region
will have an expatriate director within Sodepra and the extension ngents,
trained by the project staff, will presumab'y work through the "operations"
with the farmers. A separate program, using Peul extension workers, will be
used with.the Peul herders.

The decision to develop teams to deliver a rural develnpment program hag
not been taken. It must be remembered that the "operations" have been rela-
tively successful in stimulating the production of the export crops such as
cotion, palm oil, coffee, cocoa, etc., and have already made a start in rice.
Also shortage of domestic rice supply has been more of a political problem

has
(with rise in prices) thanvshortage of food grain whereas the interior states
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and Senegal have suffered important shortages of food grains in both rural
and urban areas, which has resulted in broadening the responsibilities of
the operations to include food grain. In the Ivory Coast, maize and soybean

beaen
production programs haveYentrusted to Soderiz, the rice operation

Furthermore, only in the last 2 years has a recal effort been proposed
for development of the North, It is not clear at the moment the extent to
which this will be incorporzated into the financed production programs, It
is clear that it 1s a politically charged program, with frequent trips into
the countrysid by Presiuent ‘ouphouet-Boigny and his entourage, and with

es of financial assistance (often beyond the means of the

i

wagnenimous proa.
GOIC ana requiring external financing). The elections take place in November
and cramination of tne vuagets of Calendar 1976 and 1977 will show how many

of the proposals erc to pe financed.
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B. National Plan and Stratepy*

L. The Plan

The 1975-80 plan provides a broad set of interventions in all the areas
of Ivorian Livestock Production and also changes in the Mimi.try of
Animal Production to improve project design, development and supervision,

In the last "plan" it was recognized that reliance on ruminant live-
stock, production alone would not be sufficient to maintain, let alone in~-
crease the percapita meat consumption in the Ivory Coast. So a program
was started, at the Presidential level, to stimulate production and
storage of maize and soybeans for poultry and pig production. This
program is carried forward into the 1975~80 plan.

The program of the Ministry of Animal Production includes:

1. a major program of livestock extension and improved veterinary service
delivery to farmers in the North under Sodepra but integrated into the
"operations". This involves FAC (applied research unit), the French
Caisse Centrale (CCCE) providing a loan, and German and Belgian funding
and technical assistance. This will include ruminants, pigs and poultry.

2. five new veterinary posts, markets and abattoirs, plus housing, water
and electricity supply, to monitor the trade cattle entering the Ivory
Coast in the expectation of reducing the morbidity and mortality of di-

seases introduced by trade cattle, sheep and goats. AID loan funding

The 1975-80 Plan Document is not yet available. A copy of the 1970-75 plan
is available.,
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is being sought for this from the Council of the Entente., Grazing
areas are proposed to reduce the conflicts with farmers and to minimize
weight loss on the way to the market.

a program of cxtension and improved veterinary service to the nomadic
and cedentary Peul, providing water supply, cattle trails, fire breaks,
improved grazing and forestation. This is expected to reduce conflict
between the nomadic herders and the farmers,

Set up a profuction ranch (Marahoue) financed by the FED and an indus-
trial feedlot by the sugar factory at Fekessedougoy (hoped to be fi~
nanced by Germany). The Marahoue, although under fodepra, has a manage-
ment policy committee establishing the annual program and a contracted
management <.sen the authority to carry it out. The management of the
feedlot ha. not been establighed; it is not yet clear whether it will
be under vscdevra or Sodesucre,

Provide credit to set up a number of intermediate mixed farming enter-
prises. This was originipally conceived as 25,000 ha, cattle ranches,
which provea to bLe unattractive financially and slow to mature. The
size has 2zen reduced to apout 1,500 ha, and the concept includes mixed

farming and several livestock enterprises. Latino.conult is to produce

a program plus detailed plans for the firsiu 5 farms by the end of calendar

1975. Credit has been sought from the AID loan through the Council of
Entente, GEtxtension will pe provided by UNDP.

Agrostological and Entomological study of the Savanna region. UNDP
sponsoring Entomological survey and? F/ . Agrostology.

Industrlal supply of feed for pigs and poultry on private and on state
nonfarms. USAID loan support is sought for an initial 5,000 ton drying
and storage facility in the Bouake area. An international feed company

is being sought to participate in setting up of the feed industry,
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8. A major thrust in pig production involving:

-- expanding the Sodepra feeder pig center at Korhogo

=~ building a series of 5 x 200 row farrowing units under indepen-
dent (non Sodepra) management at Fekessedougou.

—— finish pigs at the Ferke feeder pig center

== promote pig fiunishing among private farmers in operations like
SODERIZ and SODECOTON

-- a private pig packing plant with 15-20,000 head a year capacity
Bouaké. (Sev page 10).

9. A program to increase modern poultry production in the private sector,
especially near Abidjan, vsing feed delivered from Bouaké, Within the
Ministry of Animal Production, the structure exists for

—-= Project Development Office (Bureaugsd\?sProjets) with personnel
from CEGOS and SEDES (FAC financed)

—— Project management office (Cellule d'execution et Controle des
Projets) with a staff of three expatriates (FAO) and Ivorian

counterparts

These are to be developed in the 1975-80 plan.

Existing development projects which are to be continued include:
1. Livestock production and peasant cattle feeding on stylosanthes in
the Bandema Valley Authority Program (FED)
2. Demonstration projects (UNDP)
- Baoulé/cattle in palm plantations with Sodepalm
== Lagoon cattle in palm plantations with Sodepalm
-~ Village sheep procduction

The Research Strategy has been discussed under research institutes (page 8)



2. Evaluation of the Strategy

The stiategy is well conceived to meet the needs of the livestock
sector of the Ivory Coast in maintaining or wucreasing per capita meat
consumption. lhkwever, ic seerns that most of the enphasis 1n ruminant
production i» on cattle, the nayor component of the large city meat supplies.
In the next 5 wvears the increese in the domestic cattle supply will be
quite small, & thrust in small rupinant production could make a substantial
increase in supoly rrathin this period.

There are si» major arers of weakness and two areas where problems may
arise,

1, The concepr thnt maize and soybeans must be produced In large
scale mecheni-ed units and stored in very large central drying and storage
units will be very costly to .et croing, Small farmers in the forest zone
have slready dienonstrated tiuerr ability and witlingness to increase maize
produvction 1 tiey cin citner storc 1t themselves or sell it to some organi-
zatior that can store 1o, The rwjor limitations are drying and storage and
sterage and @ mfrlket price hign cnough to encourage productfon as a cash Crog.

IT the 2 coms/ha (o104 sufacre) vield on 100 ha at Sipilou 1s any
indication, the governrent societies should be kept out of maize production.
The farms would need dr,ing anu storage facilities on them because of the
near 1mpossibiiity of planning tc rove maize to a large central storage
at harvest time, which xs during tne rainy scason.

Soybeans would most sinply be growrn ae an intercrop between rice crops,
as 1s successfullyr done 1n the Cameroons.

The whole nconomic basis of the prepesed pig and poultry programs
can be threatened 1f the feed cost becomes excessive. Alternatively the

government will have to set arbitrarily low prices and subsidize the cost

of production.
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2. Sodepra will have to be able to delegate authority and use modern
farm management principles if it is to overcome the need for a substantial
annual subsidy to balance its business. It is also necessary to avoid
"direct operations' managed by Sodepra in the expanded program in the plan.

3. The GOIC will have to be certain that is 1s acting on the basis
of information and not emotions in the program for the nomadic and scdentary
Peul (item 3, p35 ). The result: of the studies being made by BNEDT and
CIRES 1n the north indicate that

-~ there are no nomadic Peul left in Ivory Coast

~ there is little friction between the sedentary Peul and the farmers

because they wish to preserve their traditional relationship.

Current proposals to develop a grazing area in the Forest of Lalald
and the Valley of the Bagué » conceived in the heat of a political confronta-
tion by the Ivorian farmers in the north, will have to he re-developed with
new goals (1.,e., abandoning the concept of reducing conflict) and to be
evaluated in the light of the extra production of milk and meat, without the
benefit of the social value of reducing conflict., The proposed investment
of 42,000 cfa/head* of cattle in the grazing area is already extraordinarily

chtained
high and if the cost is charged only against the additional grazing capacity,

the cost becomes ridiculous. The 42,000 f has already reached the

* 500 million for 12,000 head. There are already 11-12,000 head of
cattle in the area at certain times of year and so the additional carrying
capacity of the system on a year round basis must be estimated. The new

"Plan" calls for an investment of 5000 f/hcad for development (table 8, p. 39).
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level of investment per head of a ranch,
The concept that tsetse flies can be controlled piecemeal, rather than,
if economically feasible, by a substantial campaign, may need revision,
Table 8. Investment proposal for livestock development in the Savanna (1975-80 Plan)
Village Transhumant Frontal

Lives ock Cattle Zone
f cfa/head cattle

Stock Water Supply 1,000 2,000 4,000
Natural pasture management 500 500 1,000
Cultivated forage 1,000 —— —
Trails, water sunnly dowestic 500 500 1,000
Tsetse fly eradication 1,000 1,000 2,000
Verterinary infrastructure 500 500 ———
Veterirarv trzatment equipment 500 500 1,000
5,000 5,000 9,000
Sumber of head 500,000 25,000
Total Investrcrt 2,500,0C0,000 225,000,000
Annual maintenance cost/head 717 700
335,000,0000 17,500,000
Ixtension cest/head 400 100 100
Prophyllaxis/head 250+ 250

Commitrent o, president 900 million f
» Cattle at 750 f and sheep/goats 155 f
Cost of pronhyllamis estimated at 14,166,000/vear.

4. In order to reduce the real source of conflict between the Peul -
that is the drovers of trade cattle herds - and the farmers, it is essential
that the RAN (railroad) reorganize its cattle car service to avoid keeping
large herd<, .n densely populated farming areas, awaiting railroad cars.
This would also reduce the frequency »{ outbreaks of disease introduced by
the trade cattle.

5. The concept of the intermediate sized -aterprises seems quite
wrong from the farm management point of view. Farms should be started on
a size scale that permits the manager to le.— the technzlopy, making a
number of mistakes, without going broke. They should not be started at the

large size proposed. For every ten farms that are started at the most 2 or
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3 can be expected to grow; perhaps 1 or 2 is a more realistic estimate. 1In

the U.S. on most farms the management is handed on, with the successor
undergoing an apprenticeship before he succeeds the manager. If not the
result is often disastrous.

The intermediate sized enterprises should be "tailor made" to fit the
demonstrated skills of managers ol c..isting farms that show promise for
growth, In a free market, such as the livestock sector in the Ivory Coast,
only the exceptional manager can make and keep enough money o grow.

The same problem occurs in starting farmers in pig production and
finishing; it is better to start a large number of small enterprises and
help the viable ones grow than to try to launch a few large units., Of
these large units a third can be expected never to get to full capacity,

a third will reach full capacity but be unable to repay their debt and about
a third may be successful.

6, The "magical attraction" of size also leads the GOIC to set up
the ranch of the Merahoué (15,000 head) and the feedlot at Ferké. The only
financially successful ranches in the region were set up in Central Africa
(Zaire, Congo RP and Cameroons) by private entrepreneurs., Thern is no record
of the number that failed.

There 1s no economic reason to think that a 15,000 head ranch can compete
in cost of production with the traditional herders. There is every reason to
expect that the expenses of the infrastructure and management and labor of a
ranch will not result in sufficient 1increase in efficiency to produce at a
price competitive with the traditional herders, subsisting on milk and with

low cost family labor,
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The deficits on the Sipilou and Abokouamekro ranches are greatly
reduced by the possibility of selling pure bred females at very high prices
to other parastatal societies. The Maratoué ranch will have to market its
cattle 1in competition with the Zebu of the traditional herders in Tvory
Coasc and 1n the Sahelian countities.

In the sore wav, there i1s no feedlot in West Afrvica that is known to
be profitable 1f 1t has to pav a realistic price for the feed and 1f 1t as
to pay the cost of the fecility and management. The proposal at Farkg is to

2

run 3 groups o) 33,000 neod threough each vear. 1t will only be possible to

feed cattle :nienstvelsy 10 the dry sceasons and -o the investment will have

to be awortr . avamnst o lots fed & vear rather than three. It 1s assumed
that 66,006 . »c o cattle on be purchased a year in Ivory Coast, Mali and
Upper Volta, ' 'laoul weriously disturbing the prices. This 1s certainly untrue
at the presen_

If the - .ctle are feo owane tips and charced the cost of bringing in

the tips ana uling nvt the mmute to replace the nut rients removed from
the fields, «r. LI Lney par the comrericial prices for molasses, rice bran
and cottonse:d - rather then a 'proz de faveur' the profitability of the
feedlot will pe difficult to demonstrate (as 1t has been elsewhere).

There seems Lo be no 1dea of trying a 1,000 head pilot feedlot at
Ferkéi without ftull-time managenment, to see what the costs and rcturns arel

7. A pir production program based upon a high level of molasses in
the ration has been demonstrated as feasible for growing and finishiag by
T.R, Preston and his colleagues 1n Cuba. Preston, now working for the
Mexican Vational Commission for the Sugar Industry and consulting for FAO,
could presumably advise on this.

Production of pigs selling for $1/kg liveweight or more, with a supply
of molasses at 2¢/kg is likeiy to be profitable. Pigs can be produced in
the U.£. for 45¢/1b. with maize at about 9¢, a ratio of 9:1 between the price

of pigs and ol maize.
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The proposal to supplement the pigs ration with slaughter house wastes

may need revision, since the Mexicans found fish meal (which is available

with molasses.
in Ivory Coast) a superior supplementv, The concept of building a yeast
plant, converting molasses to yeast, at each "industrial" pig production unit,
should probably be replaced by one large industrial yeast production and
drying unit., Yeast only comprises a very small portion of the ration (2%
of the dry matte).

may be

A problem that may arise is that the operation so profitable that
the GOIC and Sodepra will not try to establish peasant pig feeding units,
but will monopolize the production themselves.

The supply of molasses, while not inexhaustible, is sufficient for
the production proposed. However, if the cattle feeding operation for

than the
109,000 head a year is set up, this will consumetnorelnolabsesvoutput of the
Ferke' sugar plant.

The pig program assumes a sufficient demand for the product with an
already increasing supply (see Table 5 ). One part of the population,
including the butchers in the African markets, will not touch pork; although
in Ghana it was reported that Moslems were more likel - to eat smoked cuts.

A complete marketing ovganization has to be built to carry the product
outside the traditional market (supermarkets and one or two butchers who
also made sausages, smoked hams, etc.). Tnis problem is recognized and 1t
is proposed to handle the product in the PAC and AV1ON chainfof small
supermarkets not at present in the fresh meat business.

Another problem is that the meat prices are highest in Abidjan where
the existing market for modern pork production lies and where the packing

plant will be. Can pork be marketed in competition with other meats and

fish 1n the other urban markets?
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A similar problem is met wich modern meat birds (broileirs and cull
hens). The traditional African market is for a smaller, more flavored,
live baird. Can sufficient outlets be rtound for the modern, dressed birds -
a hapily perishable product - at a price that vill encourage production?

X

fixe piro preduction program davaln asswes that there are coonomies to

large scale units (1,000 sovs). Unlese the vart at Ferkd  can perform
better than the unit at <orhogo (12.1 pips weaned per sov per vear, with
about half of tnese sold as feeder pigs) 1t will not be 1inancially viable.
The un:t at Terid 1s to be prepared to rinish pigs, which 1t will certainly
have te o necanse of the lack of a merxet for feeder oi13s.  The economics
of pig feeding Jepends mainly upon the price of feed, the efficiency of
conversicn of teed to liveveaght and the price of the finished pigs,

While sorme 1ndividuals are mekine a vrofit tinishing pirys, usually by
buying low priced feed (spoiled yrain, etc.), i1t cannot he assumed that a
government unit 1n large scale finishing will be able to do the same.

Use of molasscs at 4 f/kg 18 proposed but 1t is not known the extent to which
it can be used.

The shortage of protein above that produced as a by-product at the

abattoirs is to be overcome by the production of yeast from molasses and its

incorporation (after centrifusing) in the ration. pish meal might be more
suitable as a supnlement to molacscs.,

Public Policv Constraints

The concept of development operitions for single crops - rice, cotton,
palin - ha$ caused confusion for a farmer being visited by a number of
extension -.orkers each trying to promote his own program. To some extent
this st1ll happens., However, o tempts are being made to unite programs

presented to a group of farmers.
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Similarly the veterinary service has one group of agents and chain
of command, Sodepra has another, and the Division of Livestock Production

(Sodepra's supposed superior) has yet another (mainly in poultry).

4. External Assistance
1. Ministry of Animal Production to form an Office of Project Development
(FAC/GOIC) and Project execution and Control unit (FAQ).
2. Sedentary Livestock Production in the Horth. A substantial demonstration
and extension project for farmers and sedentary herders (largely excluding
Peul).

FAC '"Cellule d' Appui"

CCCE (French) Technical assistance
Germany and
Belgium rural development project.

3. Transhumant (and Sedentary) Peul herders in the North,
Seeking AID loan
4, Distribution of tsetse flies in the Savarna region Study (UNDP).
5. Group of small demonstration production projects (UNDF)
- Baoule cattle in palm plantations
- Lagoon cattle in palm plantations
—~ Village sheep production
6. Grazing areas for trek cattle ia the North
BISL1?
7. Pig packing plant, Abidjan, capacity at least 15,000 head a year.
Ivorian private enterprise.
8. TFeed mill and grain storage complex (1 miliard)
corporation:

Feed mill, miged“state (30%) ivorian (30%) and foreign enterprise (35%).

Grain drier and storage 5,000 £ 941D loan.



9.
10.

11.

12,

13.

14.
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Marahoué ranch, 15,000 head production unit (FED).

Bandema Valley authority livestock production including peasant feeding
on stylosauthes (FED).

Korhogo increase the center for producti . of feeder pigs
BISI/SODEPRA.

Ferke feeder pig production center, seeking AID loan.

Pistes and markets in the North (Odienne, Boundiali, and Korhogo or
Ferke) 3ISI
Medium sized livestock enterprises:

extension paid by UNDP

planning Latino-consult

financing first 5 units by ?

)
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A SUMMARY OF DR. MORRIS'S ACTIVITIES IN AFRICA
AND THEIR INTEGRATION INTO 211(d)

During his year at Redso/WA Bill Morris participated in the
design of Mali Livestock Project, the Lastern ORD Project in Upper
Volta (1nvelving mined farming, animal traction, and a proposed
intervention w_th the Peul), R and R Livestock activities in
Upper Volte (intervention for <edentarized Peul in West Volta,
station for wultiplicatien of irypanotolerant bulls, animal traction
program and restoration or Makove Ranch), as well as preparing
project revicw papers on livestochk development in other parts of
the region.

He also playved a leading role in preparing the Redso strategy
paper on the livestock and crop sectors for the spring review of
Sahel~an at prorects 1r ALD, Washingtor.

Bill *orris also hod the opportunity to participate 1in the Dakar
Workshop on cattle finichuing and the Paris Colloquium on ti1ypanosomiasis
in humans :nd cattle. He also visited livestock rescarch stalions
in Francopnone, Yest Africa.

In all, this year of experlence prov:xded an excellent learning
opportunity as well as a satisfactory experlence for the family. The
year's work 1s serving as a foundation for a rcview on livestock
production and marketing problems in Weet Africa. 1t has also resulted
in many demands for Bill Morris's services for project identification,

and preparation of preject review papers and project papers for USAID.
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Bill Morris completed his year's work for REDSO/WA in Abidjan
at the end of August 1974. He attended the seminar on Tropical
Cattle Production at Edingburgh en route home. This meeting was
particularly interesting because 1t provided an opportunity to meet
the anglophone African specialists 1n livestock production, while
the work for REDSO was mainly with the francophone specialists.

In September 1974, Bill Morris participated in the International
Congress of Agricultural Engineers in the Netherlands, which included
an active discussion on animal traction in agricultural development.
Following this meeting he was guest lecturer at the University of
Helsinki; one of his series of lectures was on problems of agricultural
and livestock development 1in West Africa.

During tte year 1974/75 Bill Mcrris prepared the livestock sector
papers for Upner Volta and Niger (as o consultant to AFR/CWR) ; the papers
are being revised and expanded as part of the monograph on West
African Livestock. A livestock sector paper was also written on the
Ivory Coast; part of this was based on study and visits in the Ivory
Coast (to research stations and ranches) on che 211(d) project.

Material was also collected on Togo and Dihomey, both during
the DAP exercise and the preparation of the Project Paper for the
Entente Second Livestock Loan/Grant while consulting for AFR/CWR.

This is also to be ured i1n the monograph.
Tue 211(d) also supported some library research at the IEMVT*

near Paris. The opportunity was also used to start a small study to

* Institute of Tropical Livestock Production and Veterinary
Medicine, Maison Alfort.
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see whether the enhanced ERTS imagery produced by LARS at Purdue
can be used for rangeland classification uslng the French system zs
Eound in their series of agrostological studies. The results are
not yet available. This would make it easy to up-date studies, to
see changes in pasture conditions, and to reduce the cost of making
the studies bv eliminating part or all of the aerial photogravhic
coverage normally used.

Bill Morris olso prepared the project review papers for several
small rum.nent projects in West Africa some of which will be coming
up for design 1n FY 1977.

Collection of library materials on African livestock development

1
i

start has been made on a bibliography and content

o

continues .nc
analysis of the collection., Ve have been asked to collaborate wiath
the DAC .xbrary at OLCD in preparation of an annotated bibliography

"

for the "Friends of the Sohel. This 1s 1n support of the ALD
officer wno 1, the executive secretary of the organizatuion.
Censideration nas also been given to the application of a
mathematical model to a Sahelian livestock sector, such as that of
Mali. Purdue proposes to bid on this project if bids are solicited.
Assistance was given to Mr. Montgomery (CRED fellow at CIRES
at Abidjan) in conceptualization of his study of meat consumption in
Abidjan. We pointed out the sign.ficant rcle of the real price of
the carbohydrate component of the diet .n the consumption of meat in
the region. This, together with the price changes for meat and [ish
permitted Montgomery to predict the consumption of meat in Abidjan.

This also proved the hypothesis that we had been discussing at Purdue

on the subject.
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Other sources of data have been found that describe purchases
of meat in different forms. A study of the economic activities in
a Haussa village in Niger is being published tirom the University of
Bordeaux and we have arranged to discuss the subject in detail with
the author on the next opportunity (which will be in September 1975).
Arother studv in the Cameroons reports the food consumption of cocoa
planters; we are seeking further data on the changes in their consumption
when faced with a substantial decline in income. The data exist but
have not been published.

A third report on a village 1in the Ivory Coast is also being
studied for evidence on the same subject,

This 1s part of evaluation of the consumption of meat resulting
from transaction both 1in and outside the traditional market place.
This includes cooked meat 1in prepared dishes (corresponding in the
U.S. to the sales of meat in ready to eat form 1in resteourants and other

establishments).
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_ PURDUE UNIVERSITY iner_office memorandum

To Michael Galli |
From  Kelley White 'W\&b
Date May 1, 1975 \
Subject Cable to Kenya

Enclosed is the text of the Consortium's response to Kenya's request
for more information. It is a little long, but we feel this detail
is necessary to reflect Consortium interest and assistance needs.
Will you request that they reply by cable?

Thanks for your help.

KW:me

Enclosure



This is in respcnse to AID-Kenya request for more information concerning
Consortium plan of operation and clarification of GOK assistance required.
A specific operation plan and determination of GOK assistance cannot be
finalized until specific objectives and scope of work have been determined
jointly by GOK, Consortium and AID-Kenya. However, a tentative outline
of in-country activities by each Consortium member is presented below along
with an indication of the r.ingible benefit that would accrue to the GOK from

each, This will be followed by a summary of GOK assistance desired.

Animal FProduction Component--Texas A&M

An outlline model will be developed for sheep and goat production,

This model will indicate approximate individual and herd production levels
under a range of production systems and environmental conditions, Development
of this model will require the following in-country activities:

1. Acquisition of production data from existing research and field
survey records for those producing regions of interest;

2, Observation of a sample of existing production systems and
conditions to establish the range of actual and potential production
methods; and

3. Acquisition of census and other statistical reports concerning

the size and composition of herds by region.

If it is concluded that cattle as well as sheep and goats are to be
included in the study parallel data will be required for cattle to be
utilized in modifying the formal, computerized herd model to approximate

Kenyan conditione.



This activity will result in an analvsis of existing ruminant
livestock production systems and a preliminary evaluation of development

problems and potential in regions of interest.

Animal Health Compcment--Texas A&M

The in-country activities to be conducted and the associated benefits

are zs follows:

1. Conduct a survey of sheep and goat diseases and parasites to
determine incidence and severity as handicaps to production.

We envision this would be done largely through review of reports

and interviews with personnel of the Kenya veterinary services,

diagnostic laboratories, EVARO, the Kabete laboratorles, the

College of Veterinary Medicine at Kabete, Extension Services,

field stations and meat inspection service personnel as at the

Athile River abattoir.

2. Having conducted the above survey and having selected the most
important disease handicaps to production, we would do the
following for each disease of justifiable priority.

a. Prepare a summarizing paper of information from the world's
literature and current research workers on the diagnosis, control
and prevention of that disease, thereby determining whether
inproved field control requires the application of what is
already known about the disease or whether research for better
control methods is still needed.

b. Prepare a library of current information. Through contacts

cstablished under 1. above, obtain access to case material, take



colored pictures of clinical cases and gross lesions and, when
appropriatrn, collect tissues for pathologic study. From these,
prepnre sets of colored pictures with commentaries as trainj é
aids.
3. Make all of the above information available to the Keny- . Government
for the training of veterinarians, extension persop- _1, and the

veterinary college faculty.

To the extent that cattle are inrluded in the mod .1, ditease and
parasite incidence would need to be surveyed. It is anticipated that the

amount of work needed in this area will be much smaller.

Animal Nutrition and Forage Production--University of Florida

An inventory of range resources will be developed by major livestock
producing regions. The potential for increasing range productivity through
introduction of improved forage production and utilization systems will
be evaluated. The nutrient composition of native range will be determined,
and quantity and quality of forage available evaluated as a factor
limiting livestock production.

Accomplishment of the above will require the following in-country

activities:



1.

The

Acquisition of data from research reports, surveys and interviews
of individuals with experience in forage production und utiliza-
tion, and livestock nutrition in Kenya.

Site visits to the major range areas to observe forage conditions

and livestock forage management systems.

summary reports developed will be made available to the GOK.

Sociology and Extensicn Component--Tuskegee Institute

Major emphasis will be on identification of constraints imposed on

iivestock development by extension and soclological factors. In order to

identify

1.

those constraincs Tuskegee will need:

To interview GOK Ministry officials, livestock project personnel,
1l1ivestock producers, extension coordinators and workers and
other relevant persons;

Access to relevant documentation on extension livestock programs
and livestock production; and

Contact with on-going livestock extension programs, especially

at farmer training centers.

GOK will receive reports which provide information relative to:
Producer objectives, needs, current husbandry practices, and
receptiveness to improved practices;

Soclo-economic characteristics of producers;

Livestock extension program reviews;

Sociological impediments to ruminant livestock development; and
Strengths and weaknesses of extension training center activities,
and programs for in-service training of extensjon workers and

producers.



Economics Component-~Purdue University

The principal objective is to identil/y the aconomic variablesg
characterizing the ruminant livestock industry and to intcgrate these with
findings of the other Consortium components into a formal modzl of
Kenya's livestock industry (or that portion of jt that we jointly with GOK
select for analysis). This model will serve as a means for identifying
bottlenecks to ruminant livestock development and for evaluating the
economic consequences of alternative means of alleviating them.

In-country activities will consist of:

1. Acquisition of existing reports and data pertaining to production,
transporta<ion, processing and marketing costs and returns;
marketing institutions; availability and movements of inputs and
products by regions; demand for ruminant livestock products;
and government policy effecting the industry.

2. Visits to major production regions and maijor markets to interview
producers and marketing people.

3. Interviews with government officials concerning government ob-
Jectives, policy alternatives considered feasible, and resources

avai.able for ruminant livestock development.

Preliminary economic analyses will b= made available to the GOK. The
industry model will be available for future use by the GOK in
policy planning and evaluation. The Consortium will be wiiling to conduct

a workshop to familiarize GOK personnel with the model.

GOK Assistance Required
It is anticipated that over a period of eighteen to twenty-four
months each of the Consortium members would have personnel in Kenya for

one or two months. Total Consortium in-country activity will amount to



approximately six to ten man-months. Not all members would have personnel
in-country at the same time, and presence would be planned and coordinated
with the GOK to minimize duplication of effort and inconvenience to the
host country.

The following types of assistance will be needed:

1. TIdentification of institutions and individuals who can provide

data and information;

2. Background briefings on the ruminant livestock industry;

3. Initial contacts with and introduction to officials to be

interviewed;

4, Guides and interpreters when nceded for interior travel and

interviews with herdsmen and market people--if these cannot
be provided, assistance in ident 'fying suitable people to be
hired by the Consortium;

5. Provide access to government reports and data;

6. Assistance with entry and exit procedures upon arrival and

departure, if necessary, and arranging hotel reservations.
Possibly this help can be provided by the AID Mission.

It would facilitate coordination if a person in the Ministry could be
designated as the primary contact for Consortium members when in the country
and for communication between the U.S. and Kenya. While these types of
assistance will ab5015 gome time of GOK personnei, no financial support

will be required. The Consortium has financed resources to pay all in-country

costs incurred.



Next Step

The above plans and assistance needs are tentative and subject to
modification in light of future discussion with respect to GOK interest.
The Consortium would appreciate the opportunity to send representatives
to Kenya to develop a mutually agreeable plan of work and operating procedure.
Since the Consortium is composed of seven disciplines at four universities,
we would suggest a minimum representation of four people and a maximum of
seven. We feel that approximately une week would be needed to work out
objectives, scope and procedures would welcome GOK and AID-Kenya suggestions.
The Consortium on size of party, time and duration for a visit to discuss
details of a Consortium involvement in Kenya. In order to avoid conflict

with teaching commitments, we would prefer a date in July or August.
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COLLECTED ARTICLES, BOUKS AND PUBLICATIONS RELATING TO USAID 21l(a’
PROJECT ON TROPICAL LIVESTOCK-- July 1, 1974 - June 30, 1975
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y > )
Paper P74-19, August 1974, Unlversity of Minnesota.
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Abercrombze, Frank D., "Range Development and Managemernt in Africa,"
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Economics of World Food Situation

T. Kelley White

The first thing I would like to do is attempt to put the world food problem
in perspective. Much of the material that was provided to you before the
meeting today, if you had a chance to read any of it, leads one to telieve
that the world food crisis, or the world food problem, is a recent occurrence.
Secondly, one would be lead to believe that the world food situation, in
terms of availability of food on a per capita basis, has been worsening

in recent history. In fact, neither of these is true. Dr. Malthus, two
hundred years ago, was making many of the same predictions that we hear
today. It has been estimated that France in the late 1700's, which was one
of the most highly developed industrial nations in the world and probably
had one of the highest per capita food consumption levels in the world,
exhibited a capita food consumption level, as measured in terms of calories,
about equal to that of the poorest country in the world in 1971. So we

have made some progress over the long run.

If we look at the more recent past, we see that in the last 20 years world
food production has increased by roughly 50% from an index of about 80 to
an index of 120 (Figure A.l). This rate of increase in food production has
been about the same in both the highly developed and the less developed
countries of the world. We have had another trend occurring at the same
time. An increase in population. You can see in Figure A.2 that the rate
of increase has been much more rapid in the less developed countries than

in the developed countries. If we look at these two trends for the developed
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countries of the world, (Figure A.3) we see that we have achieved substantial
gains in terms of food production. The increase has been roughly 1.5 percent
per year during the last two decades. Even the less developed countries

of the world, while undergoing population increases which were the highest

in the history of mankind, have been just about able to maintain per capita
food availability. 1f we ignore 1972, when we had some weather problems,

the less developud countries gained about .5 percent per year during the

same perind (Figure A.4).

While we have made some progress, there is a real world food problem today.

A number of countries including Indian, Bangladesh and several African
countries are suffering from famine. The food problem is likely to persist

for the forseeable future. Dr. Breen has indicated that there is no

likelihood of diminishing rates of increase in population substantially

for at least the next quarter of a century. Hopefully, the countries of

the world are going to be successful in continuing economic development—-

that is, increasing the income level per capita, and improving the distribution

of income.

To the extent that we are successful in stimulating economic development,

we're going to add even more pressure on available food supplies. This is true
because most of the less developed countries have per capita income levels

in the neighborhood of $200-$300 or less per year. At these levels of income
pPecple must spend a large proportion, seventy percent or more, of their

annual income on food. Therefore, any increase in income is also going to be
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spent largely for food--either to increase the quantity or the quality of

food consumed. Quality increases in food consumpiion place even greater
demands on “ood supply than do quantity increases. In general, when we
discuss improved quality, we think in terms of variety. We think in terms

of substitution of meat for cereals and, in general, meat is more expensive, ir

terms of recources, to produce than are cereals.

1f we are going to have long-run success in solving the world food problems,
we must depend on success in reducing the rate of increase in the population.
In the shorter run we must depend primarily in increasing the supply of

food. 1If we are going to be successful in stimulating afgregate food pro-
duction substantially in the world withain the next 25-50 years, we must have
policy decisions made by government in all countries of the world which will

recognize what I am going to call the "five economic realities."

The first of these realities that I would like to mention is that there is

a difference between the need for food and the demand for food. We've had
considerable discussion this afternocon of the two major components of the
need for food. These are first the size and composition of the populationp
of the world and secondly the nutritional requirements ne-essary to maintain
this population. Demand, on the other hand, depends not only on need but,
also on the ability to pay. Demands and needs are not the same. Most of

us in a country like the U.S. demand much more than we really need. In

much of the world, because of low income, people are not able to demand

as much as they need. So we get divergence among people within a country

and amoag countries.
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In most countries of the world, the pruolem of stimulating production and
the problem of allocation of production, or suppliec, among people is done,
to at least to some extent, by markets, This is true even in Russia. With
respect to the market firms dealing with food, we might not recognize some
of them. When we think of a food marketing firm in this country, we think
in terms of supermarkets and General Mills. In the less de ‘eloped world,
in a small African village for example, a family enterprise on the sidewalk
may serve both the processing and retailing functions. It is common to

see young lady pounding millet into a flour, then adding water to make a
paste which is used to n ke a bread-like food and selling eicher the paste

or bread. Even though we might not recognize the firms, they are markets.

Policymakers must recognize the limitations of what markets can do. Mar.ets
have been proven to be quite efficient in stimulating supplies (i.e. in
stimulating production) if they are allowed to work. They are also efficient
in allocating supply among the demands that exist within the economy .

They are not very effective in meeting needs, unless those needs can be
converted into demands. So either governments rust recognize the limitations
of markets and not attempt to m:et all needs through the marketplace by
manipulating prices, or we must find meanings of bringing all the people

in all the countries into the narketpiace. That is, providing them with
higher levels of income so tha: their needs can be expressed as.effective
demand in the market. In the immediate future, we are likely to continue
charities to meet needs that occur because of drought and many other kinds

of castastrophic situations.
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The third economic reality has to do with the economics of research. We
have heard quite a lot about research of different kinds this afternoon.

As we saw earlier, we have increased food production rather dramatically

in both the developed and the less developed world. There ls cuite a
difference in the way in which this increase in food productioa has been ob-
tained. W2 can illustrate this difference by looking at table 1 where we
see what has happened ro the average yield of grain per hectare since the
1934-38 period up to and including the '69-'70 period--about 35 years. In
the earlier periods the average grain yield in both the developed and less
developed countries were essentially equal. Even by 1952-56 there had not
been a great deal of change in the deve:~ped world-~ about a 20 percent
incvease in yield--and no change at all in the less Zcveloped countries.

By 1969-70 the yield in the developed world had almost doubled, while the
yield in the less developed countries of the world hau increased by only

30 percent, Now this means that the developed countries of the world increased
production while reducing the amount of labor and, in many cases, the amount
of land used in agriculture. The majority of increased output in less
developed countries of the world came from applying additional resources to
agriculture-~bringing more land into production and in some cases increasing
the labor input. Why this difference? Primarily the difference is investment
in research. The United States invests $93 per farm in ap.icultural
research annually. In contrast, average annual research expenditure in

South America and South Asia are equivalent to only $1.50 and $0.43 per farm

respectively,



Table 1. Trends in Grain Yield--Developed and Less Developed Countries

Grain Yield (M.T./Ha)

Developed Less Developed
Year Countries Countries
1934-38 1.15 1.15
1952-56 1.37 1.15

1969-70 2.14 1.42
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There is a great deal of evidence which shows that the return to investment
in agricultural research is extremely high. Benefit-cos* ratios in the
neighborhood of 5 to 7 ror research leading to development of hybrid corn
in the U.S. and improved cotton varieties in Brazil are examples. Given
such returns, why has expenditure on agricultural research been so limited
in the less developed countries? One explanation is the nature of agri-
cultural research--the way it has tec be produced; the way it is marketed

or disseminated; and the impact that it has. It is very difficult for the
benefit from many types or research to be captured by the entity which
produces that research. Private firms are not likely to invest in research
if the payoff to this research is going to be captured by others. Thierefore,
much of agricultural research must be performed or at least financed by
government. In the U.S. we have done this--in the less developed countries

of the world it has not been done.

The fourth point is that policy makers must recognize the role of prices
and the role of economic rewards. Prices provide a system of signals to
producers, to consumers, to investors, and even to research institotions
even when they are public. Three examples of the signals that prices give
are:

a. An increase in the price of a product signals the consumer to reduce
consumption of that product. At the same time 1t signals the
producer to expand his output

b. As a resource becomes scarce, the price increases. This provides
an incentive for the user of that resource to look for substitutes
And one way to look for substitutes is to put pressure on the

universities and experiment stations to conduct research to develop
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new technology which makes it easier to substitute some other resource
for the one which has become relatively more expensive.

c. The quantity of resources which appear to be available for
agricultural production are, in part at least, a function of price-~
how much can ve pay for them? I was just reading an article in the
newspaper a couple of nights ago about a group of investors who are
attempting to buy 400,000 acres of North Carolina marsh land. They
want to convert this into farm land. Why at this time? Agricultural
prices are high. Profits, at least in some kinds of agricultural
production, are high. Thus they can afford to spend money to convert

previously unusable resources into usable resources.

For many years, we heard the myth that farmers in the poor countries of the
world were not rational. They were subsistent farmers. The only thing

that they worried about was producirg their own food. Prices didn't etfect
them. The green revolution has proven this to be wrong. Research has

shown that small farmers are rational. They will adopt new technologies.
They will purchase and use new and modern inputs~-if it 1s profitable for
them to do so. Policymakers must make sure that the market is able to
transmit correct signals and not false signals. In addition to simply not
obstructing price signals, institutions which make it impossible for the price
signal to stimulate the kind of response that is normally desired need to be
modified. 1In Africa where the drought has been so devastating one of the

major problems is over populaticn oi the range, especially in the vincinity
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of water holes. No vast change in technology is needed to correct that.
Mainly a system for controling grazing is =»eded. There is little or no
incentive for the individual cattle producer to improve the quality of or
control the grazing pressure on range land. Why? It is very simple. In
these countries in Africa there is no private ownership of land. All land

is public property. Every livestock owner has equal access tc the range.

So why should any one individual livestock holder invest in range improvement
or better management practices? New iastitutional arrangements must be

found or the investment must be made by the public.

The last point I would like to make is tnat we cannot treat the food problem
in isolation. Essentially all of the less developed countries of the world
depend primari’y on agriculture as a source of employment and as a source of
national product. Incomes are low. Why? Because reople have very low
productivity., Why do they have low productivity? Beccuse they have low
skills, and they have small amounts of resources and low quality resources
to work with. If we are going to increase the income levels of tlese
countries, we must increase the productivity of the people and much of this
increase in productivity must occur in the agricultural sector. Much of
this increase in productivity must occur through improving the quality of
the human agent (investment in education) and through increased resecarch to
develop new and better agricultural technologies. These are the areas

in which universities si* : as Purdue have expertise, areas in which Purdue
has been working to assist development efforts of a number of countries, and
areas in which I personally feel we need to continue working. I believe
that the payoffs are going to be very'high both in stimulating deelopment

and in helping to resolve the world food problem.
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THE ECONOMIC DEVELOPMENT PROCESS AND THE TROPICS

T. Kelley White

The topic suggrsted to me for tonight was economic considerations in
the Tropics. However, as is common with invited lecturers, I am not going
to limit myself to that topic. Tnstead my comments will be focused primarily
on the economic development process and the conditions necessary for the
achievement of 'rapid" rates of economic progress. I will pay particular
attention to the agricultural sector since that is my principal area of
interest, since agriculture is of major importance 1n most less developed
countries (LDC's), and since development theory has recently tended more
and moxre to stress the importance of the agricultural sector in the general
develspmrnt process., Only at the end will 1 turn to the question of whether
tropical countries possess unique characteristics which affect the nature of
the development process.

Let us begin by adopting a definition of economic development so that
we are all talking about the same thing. The purpose of economic activity
1s to convert available resources into goods and services desired by society,
and to allocate these goods and servi es among its members. The perforuance
of an economic system can then be judged by thc level of goods and services
produced from its available resources and the manner in which production is
allocated.

Likewise the economic well-being of a society is determined by the

quantity of economic goods and services produced per member of the consuming

The author is Associate Professor of Agricultural Economics at Purdue University.
This paper was prepared for presentation to the Seminar on Tropical Agriculture
at Tuskegee Institute. Comments by Bill Morris, George Patrick and Bob Thompson
on an earlier draft contributed significantly to this paper.



population. The best measure we have of this phenomenon is probably per capita
income. This index is criticized for ignoring distributional questions in
addition to its other shortcomings such as the failure to account for ex-~
ternalities associated with production. But, I know of no better index.
Therefore, we w1ll identify the level of per capita income with the level of
economic development, and the rate of increase in per capita income with the
rate of economic development,

There are, of course, many other aspects of development which are not
primarily economic but which are related to economic development. We will
not consider these aspects except as they affect economic performance.

Ruling out continuous international charity ol significant magnitude,
the only avenue by which the per capita availability of consumable goods
and services can be increased, in the long-run, is by increasing per capita
production. In the short-run international borrowing may be an important
source of both consumption and capital goods. However, borrowing can contribute
to lasting improvements in ecconomic welfare only (f it facilitates future
increases in domestic production.

Per capita production for a given population can be increased in two
wayc. The proportion of the population productively employed can be in-
creased thus altering the ratio of consumers to producers. So-long as the
marginal productivity of additional producers is not negative, this will
expand total and, for a given population, per capita production. Secondly,
per capita production can be expanded by making that proportion of the
population which is employed more productive. Obviously production can be

increased relative to population through various combinations of these two

means.



In a very fundamental sense then, economic development is a matter of
altering the ratio of productive to nonproductive members of the popula-
tion and 1increasing the productivity of those employed. The question from
an operational point of view is what are the variables which control the
proportion of a population which is productive and the level of productivity
of emploved members. Given an answer to this question, we can rationally
evaluate alternative economic and social policies relative to theilr likely

1mp4ct on the economic development process.,

Participation in Economic Activity

Whether or not an 1ndividual engages in productive activity depends
to a large extent to two factors -- 1) availability of employment opportunities
and 2) 1incentive to participate in productive endeavor. Expansion of ag-
gregate employment opportunities in an economy depends on increasing
demand (domestic or foreign) for goods and services (expanding marhets) and
investment to provide the physical capital necessary to complement labor in
the production process. Opportunity for productive employment is further
affected by a wide variety of social, political and economic barriers which
artificially limat access of segments of the population to the labor market.
These include 1) socio-economic barriers such as discrimination on the basis of
race, sex, religion, etc.; 2) political-economic barriers such as child labor
laws, minimum wage laws, employment taxes, mandatory retirement, etc; 3)
institutional barriers such as labor unions, professional licensing, etc.
Incentive to participate in the economic production process 1is pro-
vided when an individual's ability to command goods and services is enhanced
by participation. In simple terms that means a system in which any in-
dividual can increase his income by working mcre rather than less-and cer-

tainly one which does not penalize a person for working.



Many policies adopted by less developed countries, as well as the
more developed ones, have the effect of reducing the availability of employ-
ment opportunities or the incentive to participate in the labor market
or both. As a consequence economic development is retarded rather than
stimulated. This, of course, is not usually the objective of the poelicy.

It is rather the unanticipated result of a policy iutended to improve the
welfare of some part or all of the population. A couple of examples will
help to make this point clear.

Minimum wage legislation is often used in an attempt to improve income
distribution and protect workers from exploitation. It is politically
attractive, but frequently its full impact is either not recognized or
ignored. 1n some cases workers, because of their lack of skills, the limited
capital tlicy have to work with, and the limited demand for the good or service
produced, contribute less in production than the legal minimum wage.
Employment of such workers will tend to be reduced. Those workers affected
wili have no income rather than low income. Total production will be reduced,
although this impact will be cushioned somewhat by the substitution of capital
for the now more expensive labor.

A sec d example is the restriction of exports of basic food items.

These restrictions are usually imposed in the name of maintaining low food
prices for domestic consumers. This is usually accomplished in the short-
run. Again, however, there are undesirable side aftects. By limiting the
size of the market available to producers, incentive for employment of
resources is reduced and production is lower that it would otherwise be.
The lower prices reduce incentive for investment to expand production and

improve efficiency. Thus in the longer run this policy often not only retards



production and employment but also resrlts in higher costs for consumers.
Such legislation also lirits vhe possibilities for specialization and trade
vhereby the country could exoloit its comparative advantage thereby providing
more consumption goods from its given resource base.

The above examples are not intended to imply tha. all policies which
restrict opportunities and incentives for employment are bad and should be
avoided. These policies are often effective, at least in the short-run,
in achreving their immediate objective, whether it be political, social or
economic in nature. However, 1t should be recognized that such policies
have secondary effects on the development process hich may be undesirable.
Only when their impacts on the total system are recognized can rational

policy decisions be made.

Productivity of the Economically Active Population

The productivity of a labor force depends on 1) the quality of the
labor resource itself, 2) the quantity and quality of non-human resources
combined with each unit of labor, and 3) the efficient allocation of human
and non-human resources among nroduction alternatives. Thus increases in
productivity as a means of achieving more rapid rates of economic develep-
ment depend on improvement in the quality of the human resources, the
availability of and incentive to employ more and "better" non-human capital
per unit of labor, and a system of rewards which not only provides incentives
for the above but also to apply all resources where they contribute most
to the economic well-being of society.

Improvement of the quality of the human factor, and making available
more and better non-human factors both require investment. Thus, for a

country to develop rapidly it must generate investment capital either



through internal saving (consume less than is produced) or though borrowing

in international capital markets. International borrowing may be dccomplished
by formal borrowing or by allowing and providing incentives for direct

foreign investment. The latter implies some degree of foreign ownership

and control. Since most LDC's have limited capacity for saving because

of low income levels, it is necessary that they obtain capital from external
sources,

Tie quality of the human factor can be increased in three ways 1)
education, 2) health and 3) nutrition. Investment in education has been
shown to have a high payoff in both developed and less developed countries.
Becker has suggested that education increases labor productivity in three
ways. These are:

1. By increasing the ability of the individual to perceive economic

opportunities;

2. By increasing the ability to make allocative decisions (i.e.

to use the human factor in combination with ether factors in more
productive ways) and;

3. By increasing the ability to learn and use new technology.

Improvements in health and nutrition tend to affect the amount of
work an individual can do. Thus they have a quantitative effect on the
human resource while education has a qualitative effect.

Even though investment in human capital, especially education, has a high
return, the private capital market tends to underinvest in this area. This
is true because the investment is embodied in a human being which in most
socleties cannot be used as security for a loan. Also a part of the

return to education is in the nature of a public good which cannot be



captured by the individual investor. Thus investment in education must be,

at least partially, a government function. LDC's have tended to underinvest

in education especiully in rural areas where the cost is high. The private
cost of edvcation also tends to be higher for rural than for urban residents.
Therefore, the rural population tends to be less well educated than the

urban population in most countries. This constitutes a barrier to agricultural
development,

Investment 1in non-human capital is an integral part of the process of
development and adoption of new technology. For many years it was believed
that farmers in the LDC's were poor because they failed to rationally respond
to economic incentives to reallocate resources, adopt new technology and
invest in new inputs. Schultz and others have shown that these farmers
are economically rational, and they are poor because they have small quantities
of resources. They 1invest little because available investment opportunities
(investment in traditional factors) offer very low returns. When offered
high pay-off ‘nvestment opportunities they do invest.

Griliches and others have shown that the increases in economic output
which cannot be accounted for by increasing employment of traditional factors
and which were once attributed to technical change causing some mysterious
shift in the production function are really the result of increased use of
"non- traditional inputs." These non-traditional inputs, education and research,
have the effect of changing the quality of factors of producticn. Thus
agricultural development was shown to depend oun the availability of "high
pay-off inputs." These high pay-off inputs are visualized as new technology

embodiad in human and non~human factors of production.



More recently Hayami and Ruttan have extended the theory by proposing
an explanation of the process which induces technical change-~ the develop-
ment of new factors of production. They argue that an economy expands pro-
duction by employing more and more of its natural endowment of resources
until one or more of these factors becomes scarce. The scarce factor be-
comes relatively and ahsolutely more expensive; increasing cost of production,
reducing profits and Providing an incentive to substitute other factors
for the scarce one. This stimulates a search for new inputs and production
techniques which facilitate the substitution process.

Technical change then is motivated by the need for substitutes for
increasingly scarce factors of pProduction. The production of new technology
embodied in new or different inputs requires research which represents a type
of investment in itself. The critical point here is that technical change
is induced by changing factor availabilities and costs. Thus technical
change is an integral Pirt of the economic system and not some mysterious,
exogenous force., The need for particular types of technology is signaled by
changing relative prices and rising production costs. The rising production
cost presents an opportunity for economic gain from development and production
of new inputs which will lower production cost.

The type of technical change which will contribute most to development
in a particular country depends on the factor endowment of that particular
country. This explains one of the difficulties encountered in attempting
to stimulate agricultural economic development of the LDC's. Most research
has been concwe:ed and technology developed in the more developed countries

and is suited to their resource endowments and their relative factor prices.



These are often quite different from those exhibited by LDC's. Thus the
direct transfer of technology between more and less developed countries
has bcen less successful than anticipated.

This means that rather substantizl investments in research must be
made in the LDC's themselves and this research must be directed toward
relieving the resource bottlenecks of the country in question. Due to the
nature of agricultural research and the agricultural sector, only a limited
amount of the necessarv research can be economically performed by ecither
the agricultural sector itself or the industries that service agriculture.
Thus 1n most developed countries the agricultural research function has
been socialized.

That the LDC's have failed to invest adequately in agricultural research
js demenstrated by a comparison of annual research expenditures per farm
in the U,S. versus two groups of less developed countries. The United States
invests $93 per farm in agricultural reseerch annually. Tn contrast, average
annual research expenditure in South America and South Asia are equivalent
to only $1.50 and $0.43 per farm respectively. Even after adjusting for
differences In farm size there is obviously a large difference. An indication
of the impact of this difference in rese:rch investment can be obtained by

comparing trends in grain yield in the more and less developed countries.

Grain Yield (M.T./Ha)

Year Developed Less Developed
Countri:s Countries

1934-38 1.15 1.15

1952-56 1.37 1.15

1969~70 2.14 1.41
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If adequate investment in the right kinds of research are to be induced
two conditions must exist. First, the economic system, whatever its nature,
must correctly reflect the relative costs of the different factors of pro-
duction, the relative value of different goods and services, and provide
a reward for development and adoption of new technology. This does not
imply so much a need for positive pricing policies as it does the need to
refrain from policies which distort relative and absolute price levels,
Income redistribution, trade and welfare objectives must be pursued through
policies which produce the minimum distortion in the economic signal re-
ceived by farmers, consumers and investors,

Secondly the government must be willing to invest large sums in agri-
cultural research and be perceptive of the economic tignals which indicate
the type of research needed. This is most difficult because the immediate
political rewardsoften do not reflect the long-run economic pay-off. Even
technical assistance programs by the developed countries often fail to
correctly perceive the research needs of the LDC.

In summary stimulation of rapid agricultural development requires a
set of conditions which

1. Provide opportunities for productive employment

2. Provide incentives for participation in economic activity

3. Provide for investment in education and research, and

4. Allows the economic forces Lo correctly reflect relative

cost of factors, relative values of goods, and provide rewards for

production and adoption of new technology.
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Unique Characteristics of the Tropics

There are some characteristics of the Tropics which make development
problems there unique and which partially explain why such a disproportionate
number of countries in the tropics are classified as less developed. The
unijue characteristics of tropical countries derive in part from the fact
that they are tropical and in part from the fact that many of these countries
were colonies until relatively recently., A few of these characteristics
and thelr amplications for agricultural development will be discussed below.

The tropical regions of the world, in general, are subject to a climate
characterized by very distinct wet season, dry season rainfall patterns.

This rainfall pattern conbined with tropical temperatures and day lengths
have induced a dependence on rice as the principal food grain. Rice, as
produced in most LDC's 1s a veirv labor intensive crop during the planting and
harvesting seasons. Thus large numbers of laborers have been dammed up in
agriculture but there 1s little opportunity for productive agricultural
employment during the dry season. This means that farm labor 1s productively
employed only iduring a part of the year resulting in an average productivity
which is very low. The agricultural production system which has develnped

1s characterized by labor scarcity during brief periois and surplus labor
during the remainder of the year. Research is needed which will reduce the
peak season labor requirements and which will facilitate {iversification of
agricultural production so as to increase the opportunity for year-round
employment.

Soils of the Tropics possess a varlety of problems which limit their
productivity. In the high rainfall areas they tend to be badly leached

resulting in low fertility, mineral inbalances which cause toxcisities are
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common and high acidity causes low base exchange. Even in the lower rainfall
areas, rain tends to come in very intense downpours causing severe erosion
problens. High temperatures lead to rapid decomposition of organic matter,
Lighter soils that are easy to cultivate with primative tools usually have
low fertility, while the heavier more fertil soils are difficult to cultivate.

Utilization of land during the dry season 1s usually depandent on
irrigation which requires considerable investment and different management
practices. The ability to producc multiple crops with irrigation presents
a significant opportunity in tropical areas. However, there is need for
research to adopt temperate ~one plants to the photo-periods of the
Tropics. Also, disease and insects are often serious obstacles where sub-
freezing temperatures are not availabls as a natural control.

Tropical climate and soils combined with the relatively high labor to land
and labor to capital ratios characterizing the resource base in many LDC's
make transfer of technology from most developed countries inappropriate
and difficult. Large research investments are, therefore, more critical
to development than would be the case were conditions more conducive to
direct technologiqal transfer. The international research centers are an
effort to achieve a critical mass of research inputs on a multination
basis and avoid the waste of duplication, There have been some striking
Successes but there is also a real danger. The internatinnal centers cannot
reproduce the varied conditions that exist in the many countries of a region.
Thus they are limited in their ability to perform adaptive research. A
more serious danger is presented if the publicity given these centers ig
used by individual countries as an excuse not to develop endogenous research
capability. Previous research in most tropical countries has focused

on export crops tc the exclusion of basic food crops and livestock.
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It is possible that the warm climate of the tropics relegates clothing
and shelter to the category of luxury consumption rather that necessities
for survival and thus reduces the incentiv> for economic activity. Probably
this has had much less effect on incentives to work than has the tendency
to develop rather comprehensive social welfare programs often structured in
such a vay as to reduce the economic advantage cf working. Such programs
often do not apply directly to agricultural labor but do provide a non-
productive lure to the city.

Little has been sald thus far about population growth rates. However,
it is obvious from the definition of developrent adopted that a rapidly
increasing population accompanied by a changing age structure make achievement
of development more difficult. The Tropics were intil recently subject to
many diseases resulting in high rates of mortality, especially among children.
Under these conditions high birth rates were necessary to maintain population.
Success 1n transplanting modern medical science has drastically reduced
death rates. Birth rates have remained high resulting in exploding population
growth. Not only has total population increased rapidly but the proportion
of children (nonproductive) to adults (productive) has increased also.

Some LDC's have attempted to implemant family planning programs in an
effort to reduce population growth rates, Others have resisted for a
number of reasons. Experience has shown that acceptability of contraceptive
technology is closely linked to the ievel of economic development of a country.
That is, people reduce family size when it is advantageous to do so. Large
families tend to loose their economic advantages and even become a disadvantage
as incomes rise. Thus, declining rates of population growth may occur as a
result of more rapid economic development and may be very difficult to induce

as a means to economic development.
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Being newly independent of direct colonial control many of the LDC's
have not yet developed a stable political system. Their long domination,
and often exploitation, by colonial powers has left a residual fear and
distrust of foreign Investment. Many are attempting to modify the existing
income inequalities by confiscating and redistributing wealth. In concert
these factors produce a climate which is unattractive to potential investors,
both foreign and domestic. Thus there is an artificial scarcity of investment
capital so necessary for rapid agricultural and general economic development.

Colonial emphasis on export oriented agriculture and dependence on
imports for consumption goods, especially manufactured, (and more especially
luxury consumption goods) and capital goods has produced a reaction on the
part of many LDC's. This reaction takes the form of policies designed to
move the country toward self sufficiency not only in agriculture but also
in industrial goods. Emphasis on development of the industrial sector in
earlier development theory reinforced this reaction and resulted in policies
which badly distorted relative prices and diverted government attention from
needed investment in agricultural research.

Rapid rates of population growth, migration into the large cities,
and emphasis on development of the industrial sector have made attractive
policies designed to keep food costs down. These policies have distorted
relative prices, reduced investment dncentive in agriculture and retarded
agricultural development. These conditions have also made social welfare
programs politically attractive. Since these programs are often financed
through employment taxes, the relative cost of labor and capital have been
distorted resulting in socially inefficient resource use and inducing in-

appropriate technical change.
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This brief attempt to identify characteristics of tropical countries
which make the development process and appropriate development policy
uniquely different from nontropical ones leads me to the conclusion that
there ate few important omes. Instead the lack of more rapid developme
most often is attributable to adoption of policies designed to treat
symptoms rather than problems and a failure to consider the multiple impacts
of policies. There has also been a general failure to recognize the
importance of investment 1n agricultural research and, to a lesser extent,
in education. These shortcomings in policy making appear to be more directly
related to the political hastory of the country than to the fact that it is
located in or cut of the tropics. However, bad economic policy is certaintly
not confined to tropical or excolonial or poor countries. There 1s no doubt
though, that the poor countries of the tropics can ill afford bad policy on

tep of all the other barriers to development that exist.



