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I. 	 SUMMARY
 

A. Statistical Summary
 

Period of Grant: June 1970 to September 1976
 
Amount of Grant: $745,000
 
Expenditures for 1975-76: $156,271 
Accumulated Expenditures for 1970-1976: $744,890
 

B. Narrative Summary 

1. 	 The 211-d grant has assisted the Department of Agricultural
 
Economics in the development of one of the largest and strongest

graduate programs training professionals for careers in inter
national development. During the grant period the annual en
rollmeit of graduate students increased from less than 100 to 
125 students. Enrollment of LDC graduate student:s has increased 
to about 50 with a shift toward greater numbers 'from African 
countries. U.S. graduate students preparing fo' careers in 
development continue to account for about 15 enrollments each
 
year, and this number could be much higher if there were
 
resources available to support a larger program. Over the past
 
six years the Department has awarded 85 advanced degrees 
to
 
young professionals with major career interests in inter
national development. Fifty students received some financial
 
support from the 211-d grant for their research.
 

2. 	 The quality of the Department's graduate training program has 
been greatly enhanced by the AID 211-d grant and related 
contract projects financed by AID and LDC governments. Field 
research has provided valuable professional experiencc to 
faculty, graduate students and other professional personnel
in the LDC's while contributing directly to the solution of 
 . 
real LDC problems. The accumulated field experience has
 
been effectively transferred into the on-campus training 
program. 



3. During 1975-7) the Uepartmtc,,l , provi dd 87 man week. of short 
term services and 13 man years of long term services to AID,
foreyn igovernments and foundation projects in Korea, Ethiopia,
Sierre Leone, the Sahael Region of Africa, Colombia, Costa Rica, 
Brazil and Pakistan. 

4. The 211-d grant has provided an opportunity for information ex
change and informal collaboration among the several universities 
participating in the grant program. This has facilitated field 
research arrangements for graduate students. 

II. THE 21i-d GRANT PROGRAM 

A. Historic~al Background 

The 211-d grant to Michigan State University was made under the 
same general agreement that was extended to Cornell, Minnesota, 
and Iowa State Universities. At the time the four-university set 
of 211-d grants were made in 1970, these institutions had already 
developed a significant core group of faculty with experience and 
commitment to continued involvement in research, trdining, and 
advisory work directed toward agricultural development problems
in the less developed countries. As viewed by MSU, a central 
purpose of the 211-d grants was to strengthen and to further 
develop this faculty competence, and ultimately to facilitate the 
utilization of this competence in the training of graduate students,
the conduct of research on high priority LDC problems and through
the provision of services to AID, other international agencies 
and to institutions within the LDC's. 

B. Grant Objectives 

"To create a framework within which a significant number of 
U.S. agricultural economists interested in the irternatiunal 
;aspects of their discipline

1 research problems of urgent 
can work cooperatively on certain 
importance to developing countries. 

thereby increasing the effectiveness of their efforts, and 
making the most efficient use of scarce research resources; 
to provide an efficient means for app~lying the product of 
this-,research in ways which will be helpful 'o the developing 
countries; and to contribute to the development of professional 
contacts and collaboration among agricultural economists in 
the United States and in the developing countries. 

2. "To increase the competence of the University in the area of 
economic development problems, particularly as they related to 
agricultural sector and the relationships between agriculture 

the 

and other economic sectors, by providing a continuing arranue
ment for faculty members to conduct research on campus and abroad
and to carry on work in developing countries. 
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3. 	 "To enable the University to provide increased training in 
economic development and agricultural economics at the graduate 
level 	for students from the U. S.and the developing countries.
 

4. 	 "To provide members of the University faculty the enriching 
experiences of dealing directly with problems of agricultural 
development in the less developed countries by arranging for 
them to serve with AID incapacities which will contribute to the 
development of their professional skills and to their understand
ing of how to accelerate agricultural growth in the less developed
 
countries and deal with the practical problems involved in the
 
process.
 

C. Activities and Processes for Meeting Grant Objectives
 

1. 	 Faculty Development
 

The 21l-d grant to MSU has bebn used to expand our staff,
 
to sustain and further develop faculty competence to con
tribute to the solution of agricultural development problems.
 
Nearly one-half of our total grant expenditures have been
 
f.3rifaculty salaries to carry out the following activities:
 

a) 	 To support faculty while developinSnnew researchproposals. 

Examples are as follows:
 

Dr. Carl Eicher - preparation of proposal for 'African Rural 
Employment project, subsequently funded as AID/csd 3606 and 3625.
 

Dr. Garland Wood -- preparation of proposal for the 
Agricultural Management Research and Training Project, 
subsequently funded as AID/csd 3132.
 

Dr. Victor Smith -- exploration of LDC research possibilities 
on the economics of nutrition in relation to ag'cultural 
development planning.
 

b) 	To support thepeparation of Publications and conference 
papers based Zn faculvinvolvertent in LDC p_oects. 

ExampleS are as follows:
 

Dr. Robert Stevens has published several articles and
 
reports based upon his earlier work in Pakistan. He also
 
helped organize a research workshop on "Rural Develop
ment in Pakistan.' He has edited the workshop papers and is 
arringingto have this published as a book. He is editor and 
author of a second book of readings, "Tradition and Change
in World Agriculture." 

Dr. Victor Smith has further analyzed data obtained from 
his studies of the nutritional component of the agricultural
 
sector planning nmdel in Nigeria under AID/csd 2975. He has 
drafted three manuscripts for publication in professional
 
journals. 



Dr. Derek Byerlee and Dr. Carl Eicl-er have prepared and
presented papers at international conferences based upon,
in part, their experience with the African Rural Employ
ment Project. 

Drs. Harold Riley, James Shaffer and Kelly Harrison have 
prepared and presented papers at five international con
ferences on marketing and economic development. These 
papers were based upon research and advisory experiences
obtained through AID-sponored research in Latin America. 

MSUhosted two.ADC/RTN seminars. Dr. Carl Eicher provided
the leadership for a seminar- on "The Economics of Farm 
Mechanization and ProcessinD in Developing Co 'ntries;" 
Dr.Vernon Sorenson was the leader of the other on "Issues
 
in Trade and Development, Outlook and Research Needs
 
for the 1970's." Graduate students assisted in the pre
paration of the seminar reports. 

c) 	 To directly suppot research rojects involving faculty

and graduate students in overseas proj ects
 

Examples are:
 

A study of trade and balance of payments effects of 
K.rean agricultural development being carried out by
Dr. Lloyd Teigen in Korea with direction and collaboration
of Drs. Vernon Sorenson and G.E. Rossmiller. This relates 
to the larger MSU agricultural sector planning project
 
in Korea but is not a contractual requirement of that 
project.
 

A total of 27 doctoral disserations have been completed
 
on LDC agricultural development problems. S-veral of
 
these were based upon field research carried out under 
faculty supervision and in collahoration with LDC in
sti tt,'ti ons. 

d) 	 To support visiting_ rofessors 

Dr. Rainer Schickele spent six months with the Department 
of Agricultural Economics teaching two graduate courses
 
in agricultural administration in developing Countries.
 
He also seminared and conferred extensively with faculty 
and graduate students.
 

Dr. A. H.Khan has assisted in the further developwent and 
teaching of our graduate course in development administra
tion and has participa'ted in departmental seminars and 
network workshops on development issues. 
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e) To increase the number of faculty who devote amajor 

qolj f their time to the Prob lemis o-f LC's and
 
ore broadlLtoag9uritu"ala nd economic de ve pent
 

'he 21l-d grant has enabled the department to add one 
new staff member (Dr.Derek Byerlee) and has been assisting 
us in h,-ding together a core group of about eight faculty
who are substantially involved in international projects.
Without the 211-d support it would have been very difficult 
to sustain the level of faculty activity and the related
 
graduate training program in the face of tightened budgets
from regular university funding sources and a relative 
shift in prior'ities toward domestic problems. 

2. Graduate Training
 

During the 1960's there was a steady increase in'the size 
of our department's graduate training program and a rising
percentage of this group were foreign students or domestic 
3tudents preparing for careers in international development.
In the early 1970's our total graduate student group
decreased in size but the number of foreign students re
mained 	 at a high level. In 1974 graduate enrollments 
increased sharply and have remained at this higher level. 
About 50 of the 125 graduate students are foreign students 
and of these about 40 are from LOC's. in addition, at 
least 15 domestic students are preparing for careers in 
international development. In total, about one-half of
 
our graduate studnts are specializing in economic develop
ment and several others are taking development courses.
 

The 211-d grant funds have assisted in the development of
 
several specialized graduate courses dealing with
 
agricultural development problems. These include:
 

462 -- Agriculture and Rural Development in 
Developing Nations 

862-- Agriculture in Economic Development 

865--	 Rural Development Administration 

868 --	 Data Collection in Developing Countries 
962 --	 Development Planning of Agricultural Sector 

Analysis 

In addition, significant portions of other courses are devoted
 
to agricultural development problems. These incltide the basic 
courses in production economics, marketing, trade policies,

and public program analysis.
 



r I Lr)f iw of.F 44w 

' '
ne Min.. r :-..... .. "t tetW. . . .... . . l-, Sp tir ,,--. . _ : of .. lS-k .( . ....... '7,. <rP 


t a.n. invididuls (e, , . . TO 

facuity and graduate tudt 
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of their course work programs and some have ,IuIate 
support for their disscrthtiu work. He 25-d funds 
have been used to assistsome of our foeiqn students and 
several domestic students with field resea/rch in 
and thesis preparation back n campus. 

In 1973 the department initiated a special effort to
 
recruit qualified graduate students from Africa. Dr. 
Carl Eicher negotiated A commitmnt from the African 
American Inqtitute to finance u, to six new students 
each year th~iough their AFGPAD ',roram for graduate
training in agricultural economi-s at MSU. Department 
faculty have traveled to several .ftican countries to 
interview prospective candidates ind to develop 
contacts with several universities, research institutes 
and government agencies. This effort has been ,acilitared 
by Dr. Eicher's African Research Network. Bv 1976 
there were more than 20 African students in our graduate 
program. Part of this expanded effort trainto Afriwar'. 
is being directed toward French-speakirg countries,
 

There is ample evidence that cur graduate students with 
specialized training in agricultural develor ,e, are Hndirg
 
employment opportunites as government officials and uA 
versity faculty members in LDC's or as .taff members in 
internatio al development agencies such as AID, the Worl! 
Bank, Ford Foundation, the AgriculturalDevelopment Coul il,
 
the Inter-American Institute for Agricuvral Sciences and
 
with U. S. universities involved in international programs..
 

3. Research
 

The 211-d grant has facilitated the development and operation
 
of four resaarch programs that operate through separate AID
financed contracts.
 

The African Rural Em loment Network
 

AID/csd 3625, directed by Dr. Carl Eicher
 

Aricultural: Sector An/sis and Simulation Project 

AID/csd 2975 and the related Korean Agricultural
Analysis Proect, AID/ead 184- c'-en-tl-Tfic-tCe- by 
Dr. G. E. Rossmiller and directed by Dr. Glenn 
Johnson prior to mid-1973.
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Rural Aaicultural Prr anement 

AID!/c.d 3132 (Terminated in 1973) directed by 
Dr.Garland Wood 

Aqricultural Marketin (nizationin Latinf iie r i c a. . .... . .. . . . . .. . 

financed,,by AID/La 364 and related contracts witCh 
AID Missions in Colombia and Costa Rica and 
directed by Kelly HLrrison
 

As indicated above, under faculty development, we have 
used 211-d grant funds to support the development of 
project proposals, the preparation of orofessional Papers
and the conduct of faculty and graduate student research 
which is related to but not required by our existing 
research contracts. Faculty and gradiuate student research 
proposals are reviewed and criticised in our departmental 
International Development Workshops. (Furhpr details 
on grant-supported activities can be found in the Annual 
Reports on file in AID.)
 

.SpecificAccomplishnents During 1915-76 

1. Ph.D. Dissertations 

Susumu Hondai "The Effects of Import Restrictions 
on Japanese Aqricultural Production" 

Thesis Advisor: Dr. Sorenson 

Felix Nweke 	 "A Systems Analysis and Simulation 
Stuidy of the Nigerian Forestry Sector; 
Wood and Consumption Component" 

Thesis Advisor: Dr. G. Johnson 


Raphael Shen 	 ",arrowing TLaiwan's Per Capita Farm/Non-
Farm income Gap Via Increased Agricultural 
Production and Guaranteed Prices: Pro
jectios and Analysis, 973-19,4" 

Thesis Aidvisor:.Dr. G. Johnson 

Gordon T. Gemmill 	 "The World Sugar Econoy: Econoimetric 
Analysis of Production and Policies' 

Thesis Advisor:-Dr. V. Sorenson 

Michael T. Weber "An Analysis of Rural Food Distribution 
inCosta Rica" 

ThesisAdvisor: Dr. 11. Riley 

' 

J 

,T
 

http:Aidvisor:.Dr


Martin Hanratty 	 "An Economic Evaluation of Korean 
Land Use Policies with Specific
Reference to Agriculture, 1965-1985" 

Thesis Advisors: Dr. C.Eicher 
Dr. R. Barlowe 

Alvaro Silva 	 "Evaluation of Food Market Reform--
CORABASTOS, Bogota"
 

Thesis Advisor: Dr. Harrison
 

James Kocher 	 "'A Micro-Economic Analysis of the Deter
minants of (Human) Fertility in Rural 
Northeastern Tanzania"
 

Thesis Advisr: Dr. C. Eicher 

Dean Linenmneyer 	 "Economic Analysis of Alternative 
Development Stategies for Sierre Leone
 
Marine Fisheries" 

Thesis Advisor: Dr. D. Byerlee 

Enyinna Chuta 	 "Linear Programming Analysis of
 
Small Scale Industries in Sierre Leone" 

Thesis Advisor: Dr. Liedhoim
 

2. Master's Theses and Plan B. Papers
 

Carlos F. Cervantes 	 "A General Framework for Evaluation of
 
CNP's Grain Price Policies in Costa
 
Rica". Plan B Paper
 

Chung. Ho Kim 	 "An Analysis and Evaluation of Korean 
Dairy Cattle Project: Special Emphasis 
on Project Impelementation". Plan B Paper 

Josiah C. 0. Nwankwo 	 "Costs and Retu:rns to Poultry Business 
in Eastern Nigeria". M.S. thesis 

Alvara E. Vargas 	 "The food Assembly Sy)stem in the 
Development Process". Plan B Paper 

Kassahun Abebe 	 "Development of Institutions and their
 
Innovations to Reduce Permanently the
 
Effects of Droughts on Agriculture".
 
Plan B Paper
 

Muangu Bazola 	 "Evaluation of Rual Underemployment in 

the Vicinity of Kisangani, Zaire".Plan B Paper
 

Girma Begashaw 	 "Post-land Reform Reorganization of 
Ethiopian Agri cul ture: Lessons to be 
Learned from other Countries". M.S. Thesis 
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Augusto A. Ced ,no 
 "Internal Structure, Role of the 
Government and Efficiency in the Use of
Resouces in Semi-Collective Production
 
Cooperative Organizations.: 
 The Case o7the

Asentamientos Campesinos in Panama."
 
Plan B. Paper
 

Fred E. Chege 
 "Some Economic Aspects of Current J.roduc
 
tion, Marketing arid Distribution Policies. 
of Maize in Kenya and a Proposed Frame
work for Generating Information on it,. 
Demand and Supply." Plan B. Paper 

Young II Choi 
 "The Routes for Minimizing the Fertilizer
 
Transportation Cost 
in 1972 in Korea".
Plan B Paper
 

Luis O. Coirolo 	 "Factors Affectin Urugua,an T f 
stock Products." Plan B Paper 

"The Rise and Fall of Cominunity fevelo
ment: 1950-1965". Plan B Paper
 

Andre Meka-Engamba 
 "An Evaluation of the r-eef 
 attle Sub
sector and Beef Subsysteml in the
Adamaqua Regioin and Southern Province,
of Cameroon" . 'Plan 3 Paner 

Uben Parhusip 
 "Supply and Demand Analysis of Rice in 
Indonesia (1950-1972)". 
 Plan B paper 

3. Faculty Publication 

Books and Chapters in Books 
 -


Stevens, Robert D., 
 "Comilla Experimental Rural Development Programs--
Results to 1971,"

AND 	

Chapter 5 in RURAL DEVEL0Pr'IT IN BANGLADESHPAKISTAN, Robert Stevens,0. Peter J. Bertocci and Hamza

Alavi (eds), University Press 	of Hawaii, 
1976.
 

Stevens, Robert D., 
 "Themes in Economic Growth 
and Social Changre in
 
Rural Pakistan," 
 Chapter 9 in RURAL DEVELOPMENT iN BANGLADESH
AND PAKISTAN, Robert D.Stevens, 
Peter J. Bertocci and Hamza

Alavi (eds), University Press of Hawaii, 
1976
 

Stevens, Robert D., "Accelerating theGreen Production in Hunqr"

Natinsp. 2845 n DARE WE FEED THE HUNG RY, Robert We.Dell(ed), North Manchester, Indiana: 
 Printing Office of Manchester jCollege, 1976
 



Monographs 

Harrison, Kelly 
Donald Henley 
Harold Riley 
James Shaffer 

Mejoramiento De Los Sistemas De Comercial
izacion DeqAlimentos En Los Paises En 
Desarrollo - Experiencias en America 
Latina." Serie Publicaciones Miscelaneas 
No. 139, Inter-American Institute of 
Agricultural Sciences. (Spanish transla
tion of MSU-Latin American Studies Center 
Research Report No. 5). San Jose, Costa 

Rica, Mayo 1976 

Journal Articles 

Kocher, James. 'Not Too Many But Too Little," NEW INTER-
NATIONALIST, Berkshire, England, No. 32. October 1975 
pp. 6-7, 

Spencer, S. C. Dunston and Derek BSerlee. "Technical Change,
 
Labour Use and Small Farmer Development: Evidence from
 
Sierra Leone," AMERICAN JOURAL OF AGRICULTURAL
 
ECONOMICS, December 1976 

African Rural Employment Papers
 

Chuta, Enyinna and Carl Liedholm. OThe Role of Small Scale
 
Industry in Employment Generation and Rural Development:
 
Initial Research Results from Sierra Leone",1975 (48 pp) 

Tollens, Eric F. "Problems of Micro-Economic Data Collection on 
Farms in Northern Zaire" June 1975 (41 pp) WP Nu. 7 

Linsenmeyer, Dean A. "Economic Analysis of Alternative
 
Strategies for the Development of Sierra Leone Marine
 
Fisheries 1976 

Othe Papers 

Johnson, Glenn L. "Sector Analysis: Task Environment Analysis at 
the Sector Level" in RURAL DEVELOPMENT --THE INTERPLAY OF 
ANALvSIS AND ACTION. Program of Advanced Studies in 
Institution Building and Technical Assistance Methodology, 
Documentation and Analysis Center, Indiana University. 
Bloomington, Indiana, 1975. (!4pp) Proceedings of the 
MUCIA/PASITAM/MSU Institution Building Workshop.
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Conference Papers
 

Stevens, Robert D. "On the 
Income Distribution Implications

of Alternative Institutional Strategies in Bangadesh

Agriculture," Summary in SOCIO-ECONOMIC IMPLICATIONS
 
OF INTRODUCING HIGH-YIELDING VARIETIES 
IN BANGLADESH,

PROCEEDINGS OF THE INTERNATIONAL SEMINAR, Pangladesh

Academy for Rural Development, Comilla, Bangaledesh,

November 1975 (30 Dp)
 

Byerlee, Derek R. "Some Problems of Incorporating Employment,
 
Migration and Urbanization into Agricultural Planning,"

paper presented to FAO Seminar on Methodology and
 
Country Case Studies on Population, Employment and
 
Productivity, Rome, 1975. 

Abkin, Michael H. and Fred A. Mangum, Jr. "Institutionalization
 
in a Developing Country of the General System Simulation
 
Approach to Agricultural Sector Planning and Policy

Analysis: The Case of Korea." 
 Agricultural Economics
 
Staff Paper 76-32. 
 Paper presented at the International
 
conference on Cybernetics and ociety, Washington, D.C
 
November 1976
 

Carroll, Tom W. and Michael H. Abkin. 
 "A System Simulation
 
Model for Agricultural Development Planninq and Policy

Analysis: The Korean Agricultural Sector Model." Agri 
cultural Economics Staff Paper 76-34. 
 Paper presented at

the International Conference on Cybernetics and Society,

Washington,D. C. November 1976
 

Carroll,Tom W. and John E. Sloboda. 
 "Modeling Off-Farm Migration

in Korea," Agricultural Economics Staff Paper 76-47.

Paper presented at the International Conference on

Cybernetics and Society, Washington, D.C. November 1976
 

Johnson, Glenn L. "Opportunities for Systems Scientists in
 
Modeling Agricultural Systems" Agricultural Economics
 
Staff Paper 76-42. Paper presented at the 1976 IEEE
 
Conference on Decision and Control 
 (Including 15th

Symposium on Adaptive Processes) Clearwater 3each,

Florida, Dec. 1976
 

Rossmiller, G. E. "Large-Scale System Models and Their Utilization"
 
Agricultural Economics Staff Paper 76-44. 
 Paper presented

at the Interregional Seminar on Agricultural Sector 
Analysis, AgricUltural Development Council, Sinapore,

November 1976. 
 . . 

Rossmiller, G. E. "Modeling for Agriculturl* Sector Development
Planning In Korea." Agricultural Economics 'StaffPaper

76-30. Paper presented at tho 1977 IEEE Conference on
Decision and Control (including 15thSymPosifn on Adaptive

Processes) Clearwater Beach, Florida, December 1976
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FINANCIAL REPORT
 

FOR
 

211D GRANT
 

(CONTRACT: AID/csd- 2826)
 

Period of Grant: '/1/70 to 9/30/76 

Period of This Report: < 7/1/75 to 9/30/76 

Total Amount of Grant: $745,000
 

Total Expenditures for Reporting Period: $156,381
 

Expenditures for Periods:
 

7/1/70 through 6/30/71: 74,855
 

7/1/71 through 6/30/72: 133,583
 
7/1/72 through 6/30/73: i00,538
 
7/1/73 through 6/30/74: 142,322
 
7/1/74 through 6/30/75: 137,321
 
7/1/75 through 9/30/76: 156,271
 

Tota [ Accumu I ated Expend i tures 744,890 

The period under review is for period July 1, 1975 through September
30, 1976. Amendnment number twoincreased the fundin, of the grant 
from $645,000 to $745,0 and extended Ihe period of the grant to 
September 30, 1976. The attached is a schedule of expenditures and 
appropriate explanation of expenditures and the b.idget for the 
final period of the grant, July 1, 1975 through September30, 1976. 
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211D GRANT 

Actual/Estimated Expendi tares
period: 

July 1, 1975 through September 30, 1976 

Line Item 

Salaries and Fringe Benefits $136,756 

Salaries: 

Faculty : 
Graduate students : 
Secretary/c Ieri ca : 
Programming/key punching: 

$ 35,459 
79,921 
4,747 
8,902 

Total Salaries $129,029 

Fringe.beoefits 

i3.7%of total salaries 

for period July 1, 1975 
to June 30, 1976: 5,281 

14.9% of total salaries 
for period July 1, 1975 
to September 30, 1976: 
(excludes graduate students) 

$2,44 

$7, 727 

Equiprrent -0- - 0-

Trave I/Tra nsportat ion 5,93R 

Travel in-state 
Travel out-state 

Visiting lecturers 
International travel 

- i 

$ 38 
2,329 

574 
2,997 

$5,930 

Other Direct Costs 13,577 

;os aqe elegraph/te ephOne 
SBooks joUrnalsIs 
Printing and publications 
Service/computer 

$ 74 
3 

7,82 I 
5009 

TOTAL EXPENDITURES $15 6,27'1 



PROFESS IONAL MAN MONTHS 

DEVOTED TO 211D ACTIVITIES 

FROM JUY 1, 1975 THROUIGH SEPTEMBER 30, 1976 

Professional Staff Man Month 

D. Byerlee 1.2 
T. Carroll 1.2 
C. Eicher 2.4
 
U. Fienup 1.,6 
F. Gibson .5 
A. H. Khan 4.1 
B. Pulaski 1.0 
R. Stevens .5 
W. Vincent 4.5 

Tota 1 17. 0 

Secretarial/Clerical 6.0
 

Technical (Programnmers/ 8.0
 
Key punchers)
 

p. I 

TOTAL EFFOI " .51 .0 



211 D GRANT
 

SCHEDULE OF SALARIES
 

Salaries: From 7-1-75 through 9-30-76
 

Faculty:
 

Ass't. Prof. Derek Byerlee $ 1,929 
Prof. Tom Carroll 1,797 
Prof. Carl K. Eicher 5,358 
Prof. D. Fineur 4,012 
Spec ialist Forrest Kilson 892 
Prof. H. Kna. 9.116 
Admin A'. G Puaski 1.463 
Pro'. e Stewons 11090 
Prof. Warren Vince t 9,766 

Total Salaies Faculty 	 S 35,459
 

Graduate Students 

Bo Anderson 	 S 600
 
E. Chuta 	 1,800
 
H. Fato, 	 9,120 
A. Houe 	 3,960 
M. Hanratty 	 10,300 
J. Kocher 	 1,920 
D. Linsenmeyer 	 6,55P
 
T. paris 2,640
 
D Per'vis 3,335
 
M.1Sargent 6,260 
K .Shwedel 3,960 
A. Silva 	 1,9,0 
M. 	 Weber 8, .,Q 
.Wilcock 6,360F. Winch 	 3,450 

T. Zalla 	 9,120
 

Total Salaries, Graduate Students S 7Q,921
 

Total Salaries for Secretary
 
and Clerical $ 4,747
 

Total Salaries fcr Proqram,.ling 
and Vevunch In $ 8,902 

Total Sar!nies 	 $129,29 
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ABSTRACTS FOR PH.D. DISSERTAV:ONS
 



ABSTRACT
 

THE EFFECTS OF IMPORT RESTRICTION ON
 

JAPANESE AGRICULTUFITAL P-ODUCTION 

By
 

Susumu Hondai
 

Because its balance of payments surplus grew, the
 

Japanese government changed its import policies and removed
 

import quotas on 25 of 49 imported a:ricult ural products. 

But the Jauanese farme -, the farmers' cooperatives and the 

agricultural economists st.rongly opposed th removal of 

these import quotas. They alsr' wanted to ke , the quotas 

thatremained on the 24 other a.ricul-, iroducts and 

argued that the removal of any: additional q'uotas would 

destroy Japanese ar-nu ru.- , 

Many economists that quotas on agricul,.liev imp;ort 

tural products protect ..' ac rarmers from foreign comoe

tition. But in thi thaiis, we questioned this belief and 

we hypoth.si::ei that some i:;ort .uta may adverse ly 

affect farmers. To find out how stran. lmpOrt ,uotas 

protect av;ricultural prou ,.t::, w, investi 1 atud the mechanism 

of import restrictions; and used the Cobb-1ouglas roduction 

function to an tinute the dej e of protuc!t:i, on the 

Japanese whe. t, nork, beuf and dairy pi.ad cts- We used 

1970 ro ti c,: i.;i l the: Jap,. ,,: linhn r- of Aq.ri culLure 



Susumu flondai. 

and Forestry. We then estimated the production changes 

for four productscaused by the changes in import policy 

beef, milk, pork and wheat. 

Our results showed that the difference between nominal[
 

and effective protection; rates originates 
from (1) smaller
 

(2) the substitution of
 duties on imported inputs and 


iliported inputs for. nontraded inputs of production. 
Since
 

three of the above four agricultural products 
used imported
 

inputs which have protection rates smaller 
than those of
 

the three products, the effective protection 
rates on the
 

three products were therefore significantly 
higher than the
 

Also, production of the products
nominal protection rates. 


one
 
with a high effective rate expanded faster 

than the 


This fact showed that production

with a low effective rate. 


resources moved from the product with 
a low effective rate
 

of protection to the product with a 
high effective rate.
 

Moreover, due to large utilization of imported inputs, 
the
 

The
 
supply elasticity of the products is rather large. 


investigation of the effects of tariff 
reductions on the
 

domestic production showed that a small 
decline in import
 

protection on pork may reduce production 
drastically.
 

Next, using a simultaneous market 
equilibrium model,
 

we empirically tested the effects of 
the import quotas on
 

athe Japanese dairy market, and 
an oligopolistic market, 

beef market. The results 
compe2titive inarket, the Japanese 


an
market models showed that import quota
of simultaeous 
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on an oligopolistic market at the processing level does not 

protect farmers, but it do ,s protect- the oligopolis.;tic 

processors. o if the J-I)anese govcrpmei t waiits to a t ain 

higher econoic e ficiency and'J gr'o.w:th, i t- sIould r.rmove 

some of the import quotas on its agricultural p)roducts. 



ABSTRACT 

SYSTEMS ANALYSIS CND SIMULATION STUDY 
OF NIGERIAN F'O. iS'RY SIECTOR: 

WOOD CONSU "PTIO COM1ONE I'T 

By 

Felix izu Nwoke 

The current high world market prices for petroleum products and 

high rate of drilling for petroleum in Nigeria have jenerated rates of 

growth of income higher than anyone could have p:;r::;cted a few years ago. 

The govern.ntn; of Nigeria are in'vesting this income in the education, 

agriculture, tiansjportation, health, etc. sectors. These changs, if 

sustained, will reault in an increased pace of modernization which will 

have important con:: equences for wood consumption. 

The various Ni georian gavcrnmnnt s nd othor jublic bodies who own 

forest lands arc currently investin; h:avily in forest plantations in 

their attempt: to convert some of natural forest reservesthe into 

forest pl1antations. It does not seem liktly that forest land can be 

extendd beyund the present forest roserves because of increasing demand 

for land from ocher sectors partioular].. agriculture, industrialization, 

urban ization, :mdern road construction, etc. Under such circumstances 

the supply of forest products can be inareased only by intensive methods. 

An insight into the future markets for the products is needed 

for decisions about heavy invstments in forestry industries which 
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mature with long time lags. Such an insight involves descriptive know

ledge of the time paths of wood consumption in the presence of rapidly
 

changing income and government actions. Some of the objectives of this
 

study were to formulate a generalized simulation model of the wood con

sumption component of the Nigerian forestry sector which can always be
 

updated and used to estimate the:annual consumption of wood products;
 

to track annual consumption of wood products for Nigeria in the past 

from 1965 to 1974 and to project the same into the future from 1975 to 

1990; and, to help provide a basis for prescribing actions which would 

lead to the attainment of the forestry sector objectives of providing 

the needs of the country in timber and other objectives. This thesis 

will hopefully contribute both descriptive knowledge for public and
 

private investment decisions in the forestry sector as well as analyti

cal tools that may subsequently be employed in prescriptive and
 

predictive analysis. 

The imdel of the entire forestry sector is specified in a 

general form but not formulated in detail. The model of the wood con

sumption component is formulated in detail and used to make projections 

of annual wood consumption from 1965 to 1990. The various wood products 

consumed in Nigeria are aggregated into unprocessed wood, processed wood, 

building board woodpulp, paper pulp, and fuelwood. Wood using sub

sectors are also aggregated into residential housing construction, 

non-residential building construction, farm construction, casket * 

manufacture, bridge and vehicle construction, paper consumption, and
 

fuelwood consumption subsectors. The variables which determine the
 

consumption of those wood products in these uses are identified as
 

rural-urban location, income, and educational attainment of individuals; 



availabi lity and relative pri can of ,uh'ti.t ute. and coml:,mnt s for wood 

products in various uses; and pub] ic investments in.educatin, agricul

ture, anid oth key sectoers. The N igu-ria, population as weLI as sor.e of 

the wood usin sub.Ctora art, dis:agyrugated into traditional, semi

traditional, and non-traditi ,kO .rots and estimates of wood consumption 

made separately for cacn group to account for the differences in wood
 

consumption due to rural-urban location, income, and educational attain

merit of individu.als. 

His:trical projections of annual consumption of various wood 

products arc made for the period 1965-1974. 'These backward projections
 

are based on 
the actual recorded values of GDP, government investments, 

etc. Three sets based onof projections three assumd alternative rates 

of growth of QDP are made for annual consumption of the various wood 

products in the future of the period 197F-1990. Two consequences, one 

immediate and the other lagged, of changes 
in income and government 

spending on wxd consumption are appa rent from the projections. Wood 

consumption in residential housing construction s'ibse,.:tor in particu

larly sensitive to the lagged consequences. The m del was vai.Liated in 

an iterative manner on the basis of the objective tests of clarity, 

coherence, logical consistency, and workability of the information and 

concepts emnploycd in or gained from the study. The projections 

generated with the -mode1l were also tested for consistency with available 

projections from other :tudiesu as weil as with recorded experience in
 

Nigria and in some other parts of the world. These tests are not final 

as the pasai of time will reveal further inconsistencies and informa

tion that we a e not aware of at present. 



NARIMINGX TAIWAN' S PER CAPITA F /OFFiINC(XME 

GAP VIA INCPEAjSl.-D ,'GFICLLJbAL,PROLUCTION AND) 

GUARATEE PRICYi-S: PRWUICi'INS NND A"NALYSIS,
 

1973-1984
 

By
 

Raphael Shen 

Over the past nineteen years, Taiwan's industrial prodiuctioni has 

been inicrecising at a steady annual ra-te of: 1411.7 pzcrci-Dnt. Acyicuitural 

orcy~ictiore over the same time uDerioQI srr.*.' a ime&;cor mU I-id qrcj.vAh 1rac* Of 

4.8 perccent. A'.:ricultur-C hEas falleni in relat-ixre ijwADrtalmCc- Vit-l-in UXe 

eccmic 4z-,urTnaiwan.- SUCSII OF crvu c~cmAucs 

develor~x-entL nlans _ its~nFbcusing Lattect'icn 1Ifore on.' tJ c-vinsion.

of eco~ic' ariry ectrs.!~a rc-su.it te fnnrii-x 's shtr- ofcc' 

th J- ci.e has L~nsteadily 

differ 2cecce Ja fC, 7. :IoA- o ti i purnofan;ce CL1" ly1inilts 

relvs7r en acii-,ih I.e:L' of rsons :.. ma 0 U-Iis 

Stu,-y is t",- aes wrvr~jbcsot.h altoX naieorCJcitn- Lin1 

incoa ouu- e-e uvar icIl :xlc hjd-r~ JAI~ hv forI.m IpriC 

SL~pr IrojwccL ly, 

this e.:1 osto ;U: a~ ~ ii9ietiser - 105-" (IlItcl 



Cn fpCr hectare c.sh exp.rediturea-; for th' prod!Luction of mf'.jor croP j 

Taiwu, .1959-1 972; 2) ,n;tab lis:ho,; oj c<:.:ic r La Li.. shi ps for yi -E; 

of nine major. crc;: and ,(V.h juy. L ]- c.:'2.kwo o ,.zernative'pcr-;cs 

prcducti-(:.,,n V. )i I:.I: .w w,: year 1973--1984; 3) ,i<:L, trough 

tWerc four altw1rn,-t:vo p0 ti ,.rL s ,}a,'. rs . 

fangu/nonfan inoxic ratsios f.: th years 1973-1.984; and, 4) okn-:z 

co0n(..1X:0 wcays~c~rm~ ia ton,; n]J of Alosing th, irnccie (jap Livwrenn tile
 

farn and rionfa m p.: mlaco 
 tirx;h pr:.na supn?=r: pr<cvrarrs 

Due to the lack of detailed kna. liece ar.2 vda ra ncrde to conS truct 

structural L-tons, the projective equations set forth in tli s sLudv 

do not weavc into a system of "n" eC(IUations with "a" ukn ,.is which 

can be rcducc, i. ltor, the proj Live .-quaricns u',d in t:.his stu 

are probavbly partially reducod foras of and u ncIanrecifiad struc

tural equat.. ions. Each of Wie oluatico:s is distinct, anid the endoenouS 

variables are eprssd ftwlctions of exgcenous, lagged no....as c.. 

or pxlicy var.iables. Their st:rengt is nou in their individually 

estinatcx] :ul ats as in their r:nru'onaoary po-Li Crsa: and : I-1ving' 

the estimaotCi.ro-sults fe(. into sti.tarturil ideAitis in a later stage. 

In Anu 1)t:;.3jctivo txiuatiuns , the .. huctare yields of crops inr 

tine pericd "t" are trSo !-ucuios of t ieir corresp'ond.in:, pur hcx:tare 

cash expeivt, :1 "t", v.hich Mr in tJill f unctions of )1o.,7 

dotinin,. ,rices of tl-.:se rus zcti.v.: crops "t-l".in Via structural 

identities, Ixr hCctaro yields of tisf! . t---:th i;L AlLei C 

correspond~ing QcI-reaqes cropped al thci i: rC: pi[.CGZiVL 

the tine perio, result in their contrwuiLeos to total valu'I '2Xldct 

of Crq) pr(Xiuct-ions. incmn.s fracu crcpping actitivites, in ccaiounction 

http:corresp'ond.in
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with incc s from livestock raising activities constitute farm incams 
fran farming activities. The addedlatter, onto projected farm incre 

frcm nonfarming activities, represents the total farm incclne. A
 

conparison through time is 
 then made of the per capita farm and nonfarm 

incomes to determine whether a givan price stpport policy is adequate
 

in its attenpt to raise crop/livestock productions and 
to close the per 

capita farmnon arm incace gap in Taiwan.
 

Fran the four projected per capita farm incares 
consequent upon
 

four alternative policy measures, 
 it is concluded that policy alternatives 

I and II do not achieve the stated objective of closing inome gaps 

between the two sectors of Taiwan's population. Policy alternative III

projects rapid narrowing 
of the said income gap. But whether consurers 

of farm products will accept the proposed level of price support for 

selected agricultural products is subject to further consideration by 

policy makers. Projection results from alternative IV prenise to raise
 

agricultural productions 
 and agricultural inccmes in a more noderate 

pace than alternative III. Yet, policy alternative IV projects the 

narrowing of inccme gap between farm and nonfarm population in Taiwan 

during the period of projection. The study results suggest that the 
perennial problems of inability to consolidate/mechanize farms in Taiwan 

emselves in time as a by product of implEmnting policy 
alternatives III or IV. This study also points out the need for more 

detailed farm input data fofuture studies. 

• I
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ABSTRACT 

THE WORLD i GUAP ENOM, 

AN ECONOMETRIC AflALY IS OF PROUCTION AND POLICIES 

By 

Gordon Gemmi 11 

The purpose of this thesis was to estimate supply and demand
 

functions for sugar for each of the major producing and consuming 

nations of the world and to use these tunctic:ns to develop a r.odcl 

which would show the inpu ctt of altern ative trade-poliies. The model 

and its corponcts were de5ic ne'. to give solutinns bot! in lon,-run 

equili briumn and in an; anrual, Trcanive mode. Toecial a tentionf wi 3; 

given to dae,1 p ng supply un, ,n, f; r Loth &t amd cprv i the 

U.S.A., takinag into acotunt the restrictions on acrege frecuently 

imposed under the Suiga r Pro, rim. BP ap.'e the free mark,a for sga 

is typified ky cycles in supply and price. a functian ca pable of gen

crating thes cycles was used in estimating supply froracn of the 

major cane-produc:in nations, 

The supply of sugar in the U.S.A. was found to be generally price
 

elastic, long-run elasticities being 0.00 for Puerto Rico, 0.75 for
 

.,uisiana, 0.90 for beet in the North and North-East, 0.99 for Hawii,
 

2.71 for beet in the West and North-Wost and 4.23 for Florida. The 

supply of ,.' in Eurn p a- ..i in price elasticity from approxiet-su.ar 

mately 0.10 for the Co muni.st cowm ri . to .63 for France. The maojor 

canao-producoing cou:fries wore !ao short-rum pra el stticityfnin h,' 
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of supply in the 0.10o-0.74 range, while their long-run elasticities 

were constrained to a maximum of 1.00 during estimation. 

The demand for sugar exanined for more than 70 countries using 

both time-series and cross-section data. was found to be generally 

.st
both price and income in ic. For the UW>.A. price elasticity was 

estimated to be a.;ro', ely -0.03 and income elasticity 0.03. The 

ranpe in price easticitics across contn es was from -1.19 to 0.00 

and in income elastici as fro 0.2 to 2.44. 

in the complete model thre were M. consuming and 68 producing 

regions, together corprising the whole world. Regi iswere separated 

by trade-barriers and traortation costs. Quota agreements were areated 

as exogenous flows. The rode! wai solved for long-run equil ibrium under 

trade-policies ranging from a most like set to a set with universal 

Free trade. 

Using the conceots of producer and conaeir surplus, there was 

found to 5e a world gain ,f$330 million from free trade in sugar, the 

U.S.A. gaining S6 , the FEC 175 rcill inn and the cane-exporting 

nations 2639 millir. Te Wr, would be the tradintional importers 

from the free market such Maen Cnada andas , A.rican and Asianmany 

countries. 

Should the U.S.A. continue its current policy of fre trade, there 

was estimated to be a 24 percen t reduction in dmestic producttion ad 

a 13 percent drop in domes ic nrice. Con uers would gain .3,0 million 

and producers and Qovernmoi.t would loso $30 milIlion. Shold the [EC 

begin free trade it would suffer a 23 percent reduction indomestic pro

duction due to a 21 percent reduction in price. Consumers would gain 

http:0.10o-0.74
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$709 million and producers would lose $525 million. 
 Other policies
 

which were considered included the formation of a cartel 
to raise
 

prices by the cane-sugar exporting nations. Such a cartel was found
 

to be very ineffective due to the elastic supply of (beet) sugar in
 

the major importing nations.
 

The policy implications of the solutions depend on whether
 

producers and consumers in the developed countries are prepared to
 

face a fluctuating free-market price. 
 Freer trade would reduce the
 

incidence of very low prices on the free market but not affect high
 

prices. Since the international gains from freer trade are large, the 

multilateral reduction of barriers to trade in sugar would be feasible
 

in a new kind of International Sugar Agreement.
 



ABSTRACT 

EFFICIENT ORGANIZATION OP THE FLUID MILK
 
SUBSYSFci or Sv'A ._;
 

dy
 

Eduardc Diez:-Pater 

The fluid milk subsyste-,m of Spain has been tightly
 

regulated by governncmt sinceO 1966. Althouj'-h the
the .
 
regulations are oeinroess-ove!, oi 0 in order to
 

correct sone of 1" st ied in- thce subthe a&. 


system, erec;aati7
IzI.11 Lo to ho present. 

It was -:hc .I , - rr,i-se-t reo'atc O,:; are lead

ing to the constr - .. ... .. Sn .- orof f luid 

milk rocessin- ,-,, ,hr., with a few ot.h< .tions
 
too small :c ahi.,-e rf i:c: t ,-.-ratio . At the sa 1e I
time, 

these rs..utt sS n7er.'VI.cr,/ tcr, etend t he sy stem 

of compulsory hvyieni.t 'D:, 7:,i 1k, estilished in 1966 

-to all th, couny., . 

The puroe of this study was to provid:: nCformation 

to assist in d .... r, ]<.va at nub'- 0ic poIicy that would 

help to inr rove "- forr,:,cc o. .. fl .i milk u.. ystem 

of Spain and trtlso '-in::.r L- ut in thtjr pln

ning. More ecif.!.. ,y -,h O,, :; :: (1 to 

analyze th- oan -. 1.b.,o 
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Spain; (2) to determine the effects of volume of production
 

in individual plants upon the 
cost of processing fluid
 

milk; (3) to determine the least cost number, location and
 

size of fluid milk processing plants for Spain both for
 

the 1973-74 marketing year and for 1978; 
and (4) to deter

mine optimum interprovince price differentials for both
 

raw and finished milk consistent with a minimum cost
 

pattern.
 

The dairy subsector and fluid milk subsystem of
 

Spain were defined and trends in milk production, consump

tion and import-export activities were reviewed. 
After a
 

description of both the structure and government's role in
 

the fluid milk market, a preliminary evaluation of the
 

performance of the subsystem was made. 
Relative ineffi

ciency, inadequate output levels, lack of sufficient con

sumer information, inadequate fluid milk product mix
 

offered and elements of misregulation were found to be the
 

main barriers to improved performance in the fluid milk sub

system of Spain.
 

Based on synthesized costs of in-plant fluid milIk
 

processing operations significant economies of size were
 

found to be possible in Spain. 
 The average unit processing
 

cost decreased from 3.958 pesetas per liter of 
fluid milk
 

for a plant processing 40,000 liters per day for an 
eight

hour workday, to 2.789 pesetas per liter for 
a plant
 

processing 360,000 liters per day for 
an eight-hour workday,
 

a decrease of about thirty percent, with most of the drop
 

V 
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being in the 40,000-120,000 liters category in which costs
 

declined about twenty-two percent.
 

Using the fluid milk processing costs information
 

obtained from the synthetic firm study and milk assembly
 

and distribution cost data elaborated by the Ministry of
 

Agriculture, a transshipment model was used to estimate the
 

number, location and size of plants that minimized the
 

aggregate assembly, processing and distribution costs for
 

the actual 1973-74 milk marketings and fluid milk consump

tion, and the results were then compared with the minimum 

cost that could be attained under the existing pattern.
 

Optimum number, locations and sizes of plants were also
 

obtained for 1978, based on two alternative cost assumptions.
 

According to the least cost pattern obtained for
 

1973-74, twenty-two plants, processing a daily average
 

volume of 316,316 liters per plant would have provided
 

processed milk to all consumers at that year's consumption
 

levels at an average cost of 4.01? pesetas per liter. The
 

actual pattern of fifty-seven plants, processing a daily
 

average of 80,975 liters per plant and providing an amount
 

of processed milk which was less than two-thirds of the
 

total milk consumed in !fluid form in 1973-74 could have
 

attained a minimum cost level of 4.61 pesetas per liter of
 

processed milk. A more efficient product use allocation
 

would have permitted the attainment, under 1973-74 condi-
 A 
tions, of a unit cost of 4.56 pesetas per liter. Existihg
 

regulations, however, do not allow an optimum flow of
 



Eduardo Diez-Patier
 

processed milk products from plants to consumption centers
 

to take place 
arA would not have permitted the attainment
 

of these minimum costs.
 

For 1978, it was projected that 21.5 percent more
 

milk than in 1973-74 will be needed for fluid consuiption.
 

If all the milk to be consumed in fluid form by 1978 were
 

to be hygienized in fluid milk processing plants, the increase
 

in processed milk needed with respect to the quantity sup

plied in the 1973-74 daily marketing year would be 83.3 per

cent. 
 An optimum pattern of twenty-one plants, processing
 

a daily average of 402,855 liters per plant could provide
 

the needed amount of hygienizedmilk at minimum cost in 1978.
 

The study demonstrated relative economic advantages
 

for moving toward a fluid milk processing industry which
 

would be more concentrated and would have a greater capacity.
 

While it would be very difficult to expect the dismissal of
 

almost sixty percent of the plants existing in 1974, recom

mendations were made which would be helpful in keeping the
 

subsystem from further deterioration under the present
 

organization.
 



ABSTRACT
 

AN ANALYSIS OF RURAL FOOD DISTRIBUTION
 

IN COSTA RICA a 

By
 

Michael T. Weber
 

The distribution of food supplies in rural 
areas and
 

related marketing costs are potentially important, although
 

relatively neglected variables in agricultural development
 

researcn. Residents of rural villages and 
towns purchase
 

nearly all of their food supply. Very few "subsistence"
 

farmers actually home-produce their entire food supply. 
 And
 

as farmers become enterprise-specialized, the economic and
 

timely availability of a purchased food supply complement
to 


perquisites from individual farms becomes increasingly
 
important 
as an input into a more modern and productive
 

farm-level transformation process.
 

In this study, work on a rural food market design and
 

evaluation project 
in Costa Rica provided the opportunity to
 

examine rural distribution processes. Major goals of 
the
 

analysis were to develop a conceptual framework for studying
 

rural distribution as a component of regional and national
 

food systems and to 
bzing about a better understanding of
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underlying micro-marketlng behavioral relationships 

operatinq in rural areas. 

In Costa 1,ica, a county qiovernment d.velop.ent 

institute--.ii;tl.Ut=o de Fomento y Asesoria Municipal (IFAM) 

--was bile provide long-term credit and technicalestail to 

assa -taien to local ;overnment units. Projects to build or 

remodel county seat public food markets were quickly pro

posed to IFA2. The fieldwork portion of this study focuses 

on food distriution in two of the rural counties for which 

market pporjeccts were prepared. A market structure-condu.'t

perforance framework of ar ya:' z was ,se a: a researc., 

tool for lookio at a "rural distributioen ;ubsyster," unit of 

invest igatio,n,. Prii:mary data were 'ollected among core 

subsystm ,urt Icrparntc: urban and rural consumers, retailers, 

and wholesalers in each count'y. These data were ana,,]_yedh 

for the purpose oC (1) predicting and evaluat l.g the impact 

of propoued oublic market projects in each county 2nrd (2) 

conceptualizirig alternative reforms to solve existing prob

lems and i rn ,e performance of overall ccunty food distri

bution pr.ces:0ea. A financ a and economic or social benefit/ 

cost anjaiy.a of Far opo: d pub lic markets was also done. 

Findnrqis oK this diagnoitic were that there are 

problem: wIth the physical state of repair, general oera

tion, and traffic congestion surrounding county seat public 

markets. Yet fuictlons of these markets are declining and 

food merchants opcrat'lng In them represent only one Tort Ion 
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..
of a more complex and dispersed retailing system servicing
 

county residents. 
A large number of small-scale grocery
 

outlets were identified in rural areas, and rural 
families
 

were found to procure as much as 
half of their purchased
 

food supply in them. 
Larger-scale retailer-wholesalers
 

located in county seat central business districts were also
 

found 
to be important 2omponents of the local distribution
 

subsystems.
 

Major conclusionsfrom the financial benefit/cost
 

analysis are that the proposed new public market 
facilities
 

would be poor investments. 
 Internal rates of financial
 

return were estimated to be less than 5 per 
cent on base-run
 

calculations. 
From the economic benefit/cost analysis of
 

primary and secondary (or dynamic) impacts of the proposed
 

projects, it 
was also concluded that the 
investments 
were
 

.not advisable. 
 Few socially desirable services could be
 

realistically expected, both in terms 
of achieving narrow
 

goals of improved productivity from market retailers and of
 

achievinp, broader goals of improved performance 
from overall
 

cQunty food distribution processes, particularly from 
re

tailers outside public markets in rural areas 
and central
 
business districts of each county seat.
 

A review of IFAM and individual county seat government
 

project development and loan procedures concluded that IFAM
 

ought 
to strengthen the analytical capabilities of project
 

analysts and to be more attentive to establishing the
 



economic, financial, and administrative viability of
 

specified projects.
 

Recommendations were formulated in four major areas:
 

1. 	 Changes were suggested in the Naranjo andiPuriscal
 
market projects to solve existing problems with
 
low-cost facility improvements and operations rtile
 
changes.
 

2. 	 It was suggested that IFAM's market loan policy
 
be altered to encourage counties to consider a
 
a broader range of marketing projects than just
 
public markets and that IFAM strengthen short-run
 
capability to supply technical assistance, both
 
on specific public market and more general rural
 
food distribution problem identification and project
 
design.
 

3. 	 It was suggested that IFAM revise agency operational 
procedures for the project development and loan re
view process. A problem identification, project 
design, and final preparation process was recommended 
with specific steps to follow in each stage. The 
basic goal here is to develop and apply IFAM's 
technical assistance at strategic times, so as to 
influence the type of project request which eventually 
is considered for financing. 

4. 	A final recommendation suggested future research
 
to develop alternative rural food distribution
 
reforms for Costa Rica and other developing
 
countries. Emphasis was placed on studying the
 
economics of rural retailing under existing and
 
alternative product supply arrangements with
 
county and regionally located wholesalers.
 

I 
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COSTS AND RETURNS OF ALTERNATIVE RICE P'OnDUCTON SYSTEMS
 
IN NORTHERN GHANA: IX-,ICATIONS F-OR OUTPUT,
 

EMPLOY:'%: 
:-AND iNPO.E Q RIBYPI N-.


Fred Everett Winch III
 

In recent years the demand for food in Ghana has increased faster 

than the ahility .fthe agricultural sector 
to meet domestic food
 

requirements, As a consequence, Ghana is relying on 
impnorts to supple

ment domestic production, although there localare efforts to stem the 

crisis.
 

The National Redemption Council, 
 one such effort, has attempted
 

to achieve self-sufficiency 
 in food production through the "Operation
 

Feed Yourself" (OFY) Program, the 
 focus of which is the rice industry 

in the orthern Region. The bottomlands in the region, well suited to 

the Frodi-'-z of rain-fed jaddy and rice acreage, expanded frm 20 ,000 

to 90,000 acres between !96q an! 1)74. The principal reas;on; for this 

dramatic acruag, expansion are: (1) acc:ess to idl- hottonlan';, (2)
 

increased 
use of tractor mechanization for land yr,.rdrati , , (2) sub

sidized inputs u::h as improv seed, furtilizer, and a government 

operated zomhnlf.: harve'tinq s;,-' <vine, (4) pre;ti jp a';o:iated with 

expanding firm ::, a:m! in) 
high privat, rt>'iurnn 
tram rice farming. 

There iR; a genral lack of quarnt: v. daa -n t.he cu:;ts, returns, 

output, <r.plo'r,nt, and ncam,: di,triutla, impli.:at. :s of a.t.rnative 
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production technologies for major food cropsi. The objective of this 

study was to generate such micro data on the rice industry throuqh a 

survey of 161 rice farms in the Northe Ln ReQioi . Th e Cost Route Survey 

Method was used t-o collect farm lev.w] data by continuo-usly interviewing 

161 farmers from May, 1.973 thr-uqi February, 1974. The ccns.s and returns 

for five bottomland production systems and one upland rice system were 

then analyzed from both the financial (private) and economic, or national, 

point of view. 

Financial rice enterprise budgets were prepared for each of the six 

production sysems. A net cash return to operating capital, farr'lv labor 

and managcment was derived for each system. The budget data were also 

used to derive financial returns to (1) family lanor, (2) operating 

capital expenditures, and (3) management, as well as cost of production. 

Each production ;yst.m was then analyzed from an economic point of 

view. r. c uasubsidizn,.d ,:eshs of nonlabor inputs were estimated, and the 

economic costs and returns were calculated fot each of six rice produc

tion systems. The anal ysis showed that when market prices (financial 

analysis) are used to vala,- resources, the 119 acre, capital inuensive 

production systtm has de lowest cost. of production (01004 per ton). 

However, whn economic prices are us dc, this system has the hiqhest 

cost of production, the highest cap iai.'labor ratio. anid the largest 

government income transf.r via capital input. stuhsidies. Moreover, the 

economic an-alysis revealed that four of the five bottomLand production 

systems are generating economic losses from the national point of view. 

The next step was to compare the employment and incom,2 dist ribut ion 

implicationq of altrnative rice production strat,,gies. Our anaiys si 

there a , ,orrevealed that was wide var iation in the average man-hours 
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acre among the five bottomland systems, from a high of 220 man-hours
 

per acre for the 16 acre tractor hire system to a low of 38 man-hours
 

per acre for the 119 acre tractor owner system. About three-fourths
 

of the labor were employei in harvest activities.
 

The employment and income distribution implications of a shift
 

from hand harvesting to combine harvesting were analyzed in detail. 
 Our
 

data revealed that manual harvesting requires 142 man-hours per acre,
 

whereas combine harvesting requires 10 man-hours per acre. At current
 

levels of combine subsidies, farmers are encouraged to adopt combine 

services. Yet as combine harvesting expands, 22,000 man-days are
 

potentially displaced per 1000 acres harvested by combine. 
 Thus, if,
 

on the average, 60 percent of the labor requirements for harvesting are 

hired, we estimated that about !12,700 would be lost by casual workers
 

per 1000 acres harvested by combine.
 

The study also illustrates that the production strategies being 

pursued in the bottomlands of Northern Ghana are providing rice producers 

with high financial returns, but at a high cost to the Ghanaian economy. 

The key policy issue now facing Ghana is how to develop a low cost pro

duction strateqy in light of a growing foreign exchange constraint and 

the need to reduce government subsidies to the rice industry. A hypo

thetical 35,000 acre Rice Production Campaign was used to illustrate 

the output, efficiency, employment, and income distribution implications 

of two production strategies: a small-farmer strategy and a large farmer
 

production strategy. 
Our analysis showed that with current input/output 

relationships, a large farm strategy would produce about 17 percent more 

output than a small farm strateqy because of the higher yields on the 

large farms. Although there is only about a five percent difference in
 

55 
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aggregate income between the two strategies, the income distribution
 

implications are substantially different. A small farmer strategy
 

based upon an average rice enterprise of four acres would piovide'a net
 

farm income of 0240 for 8700 small farmers, while the large-farm, capital
 

intensive strategy of 100 acre farms would generate over 06000 in net
 

farm income for each of 350 farmers. In addition, a small farm strategy
 

would generate aggregate employment of about one million man-days, whereas
 

a large farm strategy would employ only 240,000 man-days, or 77 percent
 

less labor. And a small farm strategy would generate about 055,000 in
 

wages for casual labor compared with 0200,000 in wages for the large farm
 

strategy. Finally, under current subsidy policies about 02.8 million
 

would be required to subsidize capital inputs for a 35,000 acre capital
 

intensive strategy, whereas 00.9 million would be required for a small
 

farm rice production campaign.
 

The study conclades by recommending that the Ministry of Agriculture 

embark on a major Rice Production Campaign for small farmers; it dis

cusses ten recommended components of a small farm production campaign 

and points up the need for more research on the benefit incidence of 

agricultural development projects. 



ABSTRACT
 

OF FOOD MARKET REFORM:EVALUATION 

CORA BASTOS-BOGDO'TA 

Bogota, Colombia's capital and largest city, also has the
 

country's fastest rate of population growth. Between 1950 and 1970,
 

the population of Bogota was quadrupled. Yet diagnostic studies in
 

1970, indicated that the food marketing system serving this city and
 

Its growing population, and particularly the channels serving 
middle
 

changing slowly and performing unand low income consumers, were 


satisfactorily.
 

was created in 1970 to formu-
Corabastos, a semi-public agency, 


correct this situation by in
latc -nd implement programs in order to 


Initially, Coraducing innovations in the food marketing system. 


bastos followed a mari.et improvement strategy recommended by the Latin
 

(LAMP) of Michigan State University. Under
 
American Planning Center 


formulated and implemented:
were
this approach the following programs 


construction and operation of a central wholesale market, 
neighborhood
 

stores chains, commodity exchange, and market information. 
But later
 

Corabastos set up a risky direct intervention program of buying, sel-


Initially,

ling and processing, which produced huge financial losses. 


the shift in approach and later, the very difficult financial situation,
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w,..ikenid the reform programs and prevented 	 the formulation and im

plementatlon of new programs. Nevertheless, the population growth 

and 	 the urbanization process continue and demands for faster changes 

.'ier 	 btcomlng apparent. 

This 	research had the following objectives: 

1. 	To identify the LAMP market reform approach and to conceptualize
 

an evaluation framework for reforms attempted under that model.
 

2. 	 To evaluate both the organization (Corabastos and subsidiaries) 

as an institution built to promote socially desirable changes in
 

the food marketing system and the direct intervention programs
 

which include fruit and vegetable processing and exports, beef
 

processing and wholesaling and potato storing and wholesaling.
 

3. 	To evaluate the impact of the market reform program on the food
 

area and, in particular,
marketing system in Bogota's food shed 


the impact of specific reform programs on farmers, assemblers,
 

wholesalers, retailers and consumers. The market reform programs
 

being evaluated were: operation of the new central wholesale
 

market, commodity exchange, retailers' cooperative, wholesale

retail voluntary chains and market information.
 

4. 	To make recommendations on research methodology, market reform
 

approach programs and institution building.
 

A modified structure, conduct and performance framework combined
 

with an institution building approach was developed a: a conceptual
 

framework to guide the research activity. Data for the evaluation of
 

the organization in charge of market reform were obtained from in

depth case studies with Corabastos' leaders an6 government officials,
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from on-going contact with LAIP leaders and from a review of Corabastos' 

files and financial statements. Data to assess the impact of the food 

market reform programs were collected by surveys of farmers, whole

salers and retailers in the area of influence of Bogota. In addition, 

in-depth case studies were conducted with farmers, merchants, truckers, 

wholesalers, institutional buyerm and consumers in key roles. They 

were able to provide information which aided an understanding of the 

functioning of the reformed system as compared to the non-reformed 

system. 

The Corabastos leader (1970-1974) had personal linkages with
 

the president of the nation. These linkages and his political power
 

in the Conservative party helped Corabastos to secure resources and
 

implement programs in the early years. But, in later years, political
 

pressures encouraged Corabastos to enter into direct intervention pro

r!:ims with high risks and sub.idized prices, programs which produced
 

huge financial losses and small social benefits. Corabastos did not
 

have institutionalized linkages with the public sector. Therefore,
 

a solution to the financial situation has been more difficult, although
 

it seems forthcoming in mid to lite 1976.
 

Corabastos market reform programs' operating costs and operating
 

income seem to be close to breaking even, and their social benefits
 

have been substantial. The food marketing system has become better
 

coordinated, and volume and .broadline wholesalers have gained scale
 

and power and are becoming channel leaders. Nevertheless, there are
 

oligopsonies in most markets but competition and innovation have im

*proved and operational efficiency has significantly increased.
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llowevur, a significant percentage of the reform benefits has remained 

with the innovators. 

rraditional channels have changed slowly and have prevented mid

die and low income consumers from taking full advantage of reform 

.fi fts. Consequently, operation of Corabastos t pilot wholesale

nei hborhood store chains has indicated that there are significant 

Opportunities to Improve efficiency and innovation and to create counter

vaIlln , power. Moreover, human resources development and new market 

Inst tot ions seem to be crucial to the support of new self-reinforcing 

1hainges irlthe food marketing system in the area of influence of 

Bogota. 



ABSTRACT
 

A LINEAR PROGRAMMING ANALYSIS OF SMALL
 

SCALE INDUSTRIES IN SIERRA LEONE
 

By
 

Enyinna Chuta
 

Most African governments are becoming aware of the importanc

of rural and urban small scale industries. Recently, Sierra Leone
 

government emphasized the need to assemble data on small scale indus

tries in order to evolve a detailed development program. This study
 

a direct response to the request of the Sierra Leone government.
is 


From March 1974 to August 1975, a two-phased survey of small
 

industries was undertaken in Sierra Leone. The first phase of the
 

survey enabled the statistical estimation of the underlying popula

tion of Sierra Leone small scale industries. In phase IT, a twelve
 

months survey was undertaken to assemble daily input-output data from
 

366 small scale industrial firms.
 

The results of the phase I survey rcvealed that the small scale
 

industrial subsector of Sierra Leone consists of about 50,000 estab

lishments, employing about 89,000 people and dominating the industrial
 

sector of Sierra Leone. The dominant small scale industry is tailor

ing, followed by blacksmithing, carpentry, bakery, gara dyeing, etc.
 

The bulk of the small scale industrial establishments (95 percent)
 

are located in the rural areas. On the basis of the phase II survey
 

data, a linear programming model was built, first, for evaluating the
 

efficiency of resource use among the five major small scale industries,
 

and second, to test the effects of alternative policies on the small
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scale industrial subsector.
 

Two signrificant results emerged from the base 
run of the !in-

ear" programuinj odel. First, the r-sults 1 iicat.J in:fficiencies 

in the exi1 ntterns "sourceatj of ,ocatun arid hihi ighted in
adequate knowIie, about for"iln m 'K; t Second, due to the high 

cost of electricity, workshop rentsals and wages, urtan small Scale 

industrial firms have absolute cost disadvantages when r ,com d to
 

firms in rural towns or villages.
 

The results of the sensitivity, analyse, of the 2-on model 
 re
vealed that on the aggre'gate increasing the rateV aerest on
 

capital resulted in a decline in output, 
 euploy-Lne ant profits of
 
the smadll scale industry subsector. .Also, highr 
 -v'eof capacity 

utilization altered the comparative advantage of smud] scale indus

tries. While customs duty debates increased the profits and ctut
 
of the subsector, raising the 
 tariffs on competing i:mports dintorted
 

the patterns of comparati ve advantage, resulting in , decline of
 

aggreate 
output and gira exports. Increasing the suppl. c: Ol

to the subsector resulted in doubling the 
 value of output, erploy

ment and profits. 

With respect to specific industries, increasing the rates of 
interest and granting dutycustoms rebates resulted in increased out
put, e;ploymuent and profits of the qira industry. Although highiwu, 
rates of interest resulted in iinarwaq d labor -::i i: t io,, output 

also decined in the bakery industry. Finally, the nmalysis revealed 

that the blacksmithing industry will oecomreeventually exclusively 

rural inaustry. 

The policy implications of the resuits base runof the are that 
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first, an export market should be promoted for gara cloth; second,
 

means should be found to transfer surplus iron scrap and bars in
 

urban areas to blacksmith- in rural areas' and thi rd, steps should 

be taken to reduce the hi ;h cost of electricity, hou.ni ;q and waq
 

bills of the widely Jisparsed ur.,.an s:il scale entr;ur .neur;.
 

The results of the sens it i ana ,seS indicat, th, t increas

ing the demand for small scaleindustry products dnd suppiy of trained 

manpower, and ,antin customs duty rebates on intermediate inputs 

are effective ways of increasingj output, emp]oyment and profits of 

small scale indu;tri s in Sierra Leone. Raising interest rates and 

tariffs on capital and co:peting imports respectively cannot by them

selves acco.plis, the desi red results. 

Further rese-rcr efforts needed for improving the findings of 

this study include conputations of lemand elasticities for competing 

imports and Iabo r, tracing te employNient and growtih irpl ications of 

reinvested pro:its and examining the interaczion of farm-ronfarm 

activities within the small scale industrial subsector. 



AIST RACI 

AN ECONOMIC EVALUATION OF KOREAN LAND 
USE POLICIES WITI SPECIFIC
 

REFERENCE TO AGRICULTURE,

1i65-199P5 

By
 

Martin Edward Hanratty 

Since 1962 the Korean economy has been expanding rapidly, 

drA,mn many thousands of rural residents into the natln's bustling 

LiL is. To keep pace both with t , .x;anding ur n Kpulatiot and to 

prunidJ,: theIinfrastructure required by industry, the qation has been 

subs tantial areas of orime ayricultu :al land toforced to co vert 

nonag ric.ultural usts. 

In response to these conversionary pressures, a number of 

a nd u li, i lioiv have been dupted tO cuLntrol the p. n, typ 

directi on of both ajricultural and nonagricultural developmenL. in 

of ade'quate information, authoritiesMany instances, due to the lack 

conhave neen torced to adopt specific policies without a carcful 

sideration of alternatives. 

To partially relieve this situation, the study examines the 

process of urban growth, revie,. tne varioui typer of land use poli

cis which have been Adopted in LoWnSMi.S around the ,,.rld to control 

agri cul tura1 land conversion and e\alinnes and eval uates Korean land 

use pOlicies adopted since l948. in addition, the stud, develoi s a 
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simple technique, using existing land use data, to project the quantity 

of agriculural lanrd nich might be required under various land use 

PolUi y pti :nsin ard iround Korea's ten maj ,''cities during the 1975 

to 1935 oriod. The options examined are exclus eiagricultural 

zoning, a mixed paddy and upland zoning approach , and developmw ent in 

tie absence of zon . nhe costs of conversion, under each p licy 

assumption, are assessed using esti sates oi lani irnt, recl aImdt ion 

costs, *,n.site preparation costs. 

in the examination of past land use policies, it was dis

covered tnat Korea nas depended extensively on the exercise of police 

powers, especially zconing, to contr'l conversion. In some instances, 

Iuch as the eXClusive xiddy lac zuning (rriance administered by the 

M1inistry uf Agriculture and Fisneris, the use Of land is so restricted 

tnat the enforcement of the iaw verges on confiscation without the 

paywent of just comenso tion. 

Kithn the strong emphasis being placed on zoning little use 

has been made of alternative 1and use policies, such as quvernnent 

ownersnip, spenai'nc;, .nd tama'.ion. cxaminrin. land tw ut ion, the 

ddtd sugjgests trot ur~an property is cjenuralliy inde rtaseJ wile 

rothier substantial t.iasion is occnirrin in the payicalrt of agricultural 

property taxes and in tre registration of land converted from agricul

tural to urban uses. Tnis latter problem hds resulted in questionable
 

and inaccurate land ,ie data.
 

Due to rapidly rising real incomes and rather stable urban 

land prices, per Capitd land demand, in and around ilorya'S major urban 

areas, hru been expan;ding since 1970. Uhis honrizonta growth is 

estimated to consume 75 triousand hectares of additiona1 agricultural 
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t land, ,1thousand hectarus of paddy and 30 thousand hectares of upland 

during the 1975-85 period. These losses would result in a minor 

decline in rice production of 19.4 thousand metric tons per year, 15 

percent of the average annual increase, and the displacement of 80 

thousand agricultural jobs and 10 billion won in agricultural income. 

r'he maximui;i cost of this conversion would reach 67.6 billion 1974 won, 

12.3 billion in land rent, and '55.6 billion in reclamation costs. If
 

only the converted paddy land lost were replaced, this latter cost 

would decline to 44.2 billion. 

Lxamining the effects of conversion within a 20 kilometer 

radius of Busan, the research suggests that the limited land area 

available for development will preclude the effective enforcement of 

the exclusive paddy land zoning ordinance. While agriculture would 

be better off under this policy, losing 30 to 40 million per year, 

tle nonagricultural sector, especially those groups concerned with 

urban development, would be much worse off. The research indicates 

that the most viable approach to zoning in this area would bc a mixed 

zoniny approach, which allows for the conversion of poorer qu ,ity 

paddy and upland. 

The study concludes with a set of recommeodations covering 

the formation of a central office of land use planning, suggested 

changes in the land use data retrieval and analysis system and the 

formulation of a new system of agricultural land use zones in and 

around urban centers. 

: .U I : •., % 



ABSTRACT 

FOROF ALTERNATIVE STRATEGIESECONOMIC ANALYSIS 

.:' vDEVThI WY.LNT OF SIIA'R\ LFONE MARINE FISHERI ES 

)ean Allen I-Lnsennwmtvr 

have beenof animal ind vegetable protein
Aiternative- sources 

of high-quality protein to 
an adequate quantity,injlbt to provide 

Leone• demnaid. Consequently, Sierra 
satLisfv the broad-based effective

fish to meet domestic needs 
remnains dependent on imported frozen 

Given theire under-exploited.while local stocks of marine fish 

in fish, this
to greater self-sufficiecvconmitment 

for stimulating small-scale and 

4overnment's 

• tudv :.mines alternative strategies 

ar~-.ale 	 fisheries iudustries.
 

micro-economic survey of sm-3
 
This research is the first 

of the first fisheryLeone and one
scale marine fisheries in Sierra 


combines the micro-economic
in West Africa whichsiirv'>s undertaken 


producers, processors, wholesalers, and,*1

operatdions of small-scale 

stem. The objectives of 
ai2 int an integra deiery syste..
inoa nerted~so-,talr 

(1) describe the micro-economic.operations 
of
 

the studv were to: 

fish production,
alter ative technologies currently practiced in 

(2) idantify major constraints
and marketing enterprises;processing, 


fisheries production-delivery 
 system;
 on improved pe.for.anceof the 


of a linear programmning
 
.. h' u(3) the development and executiongh 
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;:I0,l to examine thO aggregate impacts of alternative development 

s -tI-:taegts on (a) the level of oi Cput, employmenlt, frozen fish imports, 

,conomic profits to the fisheries subsector, the subsectoral contribu-

Ltitn to (;ross Domest ic Product and on (b) the choice of small-scale 

techi ology which is most profitable to the economy. 

ThI f iold re-earch was undertaken over a 12 month period from 

i 't1-r, 1974 through September, 1975, covering 93 fishing firms in 

c ,,i,,unly sulect d small-scale landing sites located in three 

cuov;Vi! regions of Sierra Leone. The small-scale firms were grouped 

int[o [tine representaltive firm types based on the type of production 

tec11IoIoI y used. One of the five large-scale production firms based in 

lrevtuwn was also interviewed to collect basic input-ottput data. Fish 

precc, ors and traders were surveyed covering the major wholesaling

r-etail ing channels between the selected p:oducers and the four largest 

iirbian en etrs. 

Micro-economic analysis of the data was conducted through the 

construction of basic enterprise budgets "or each of the nine .nall

;'ale production firm types and for one large-scale firm type. The 

variotis processing, w.holesaling and retailing firms were also analyzed 

using the enterprise budget technique. A linear programming model 

incorpoIrlated the budgietary data of these industries into an integrated 

production-processing-marketin-system. This model was tested for 

consrtolncv with the 1974 situation and then used to evaluate the 

effects of the following developmont strategies over tho 1974-1980 

SperCiod: (a) varying the resOurCes: available but maintaining the 1974 

policies regarding the cost of capital and import duties, (b) en

couraging small-scale fishing industries, (c) encouraging large-scale 
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fishing industries, (d) act ively discouraging large-scale fishing 

indnistries, and (e) closing the economy to frozen fish imports to 

force .self-sufficiency by 1980. 

It was found that a significantly higher proportion of the 

national labor force were employed in the fisheries subsector than 

had previously been estimated. Within the small-scale production 

i!idustry, a major share of labor employment and production occurs 

1:1 	 LW October through March period. However there is considerable 

,ariation in the seasonal patterns of the different technological 

firm types. 

A major contrast was found in the amount of capital used per 

uuit of labor between the large-scale and small-scale industries. 

Al thogh a considerable range of capital-labor ratios was evident 

between the different technological firm types, most of the types were 

quite closely clustered.
 

Al 1 sal-scale firm types were economically profitable and 

capibIe of producing fish at considerably less cost per leone of fish 

aded than is capable by the large-scale firms. While frozen imports 

were iouuid to he strongly competitive with larg;e-scale production, 

Lhew c,-ld not actively compete with low-cost small-scale output. 

A strategy which encouraged the expansion of small-scale pro

1 was found lower the required by 1980 from the levelduction to 	 imports 

which would prevail if current policies were continued. This strategy
 

of supporting small-scale expansion also resulted in higher levels .f 

economic profits for the subsector as well as higher Ievels of sub

sectoral contributions to Gross Domestic Product than any other 

self-sufficiency 	 dtested. A strategy of 	 1980 while producingi .(" 'rategy -:: : istraeg~tes iien byby ISi80 wi~te: 
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1 hhii level of Gross )omestic Product and returns to the subsector,lr 

wis judged unrealistic in view of the substantial resource require

amountnvent s. An accelerated growth in the trained labor supply, the 


,f inVCUstnent capital, and in :he capita1 stock of boatb were lound as 

Key,'. tors in thu expansion of the small-scale industry. Chapges in 

prwcinL policy such as the cost of capital and import duties en 

1r,:en fish and fishing equLpment, when implemented in isolation, had 

'fect on small-seale production but considerablv mor " ffectiL & u 


on o arge-scale industry.
 

While some justification is possible for mor ,lIv utilizing. 

WuS un lar.e-sca te capai1ties, an exdun* of ln.g,-.'lo productive 

Apikitis con d not he supported by this study. 
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A MICRO-ECONOMIC ANALYSIS 
OF THE DETERMINANTS OF
 

IN RURAL NORTHEASTERN 
TANZANIA
 

HUMAN FERTILITY 


By
 

James Edward Kocher 

relatiOnshipanalyze the 
of this study is to 

Th~e purpose 
in rural Africa and 

characteristics of womlen pracsocoecnollicti f e quantify the absolute andand toqu relative importance
th~eir fertility, 

fertility, particularly those affected by
ofof the major determinants 

The data were collected 
in late
 

socioeconomic change 
and development. 

inhouseholdsof about 1500
the adult members

,1973
by interviewing 

four areas 
 were partTheseTanzania.of northeasternfour rural areas 


Survey oY Tanzania.
 
National Demographic

of tne sample of the 1973 


region and
in Kilimanjaro
are in Moshi district 

Two of the areas 


Tanga region.
 
two are in LushotO district in 

other 
andof fertiltyof the determinants

The received theory 
school of

the so-called Chicago
refined by

especially the theory 
as 


(incomes,
demand variablesrole todominantassigns aeconomists, 
in
 

prices, preferences, and the opportunity cost 
of parents' time) 


received theory, the reformula-
In contrast to

fertility,determining 

tion of the theory of the determinants of fertility 
in Chapter II 

in the early stages of 
supply variablesrole toa dominantassigns 


only in later
 
demand characteristics dominate 

development while 



-,Lgc'.,. iis relormulation postulates that socioeconomic transition
 

set of changes which initially cause the
affects fertility through a 

somewhat latei 
average number of surviving children (supply) to rise, 


children desired

!: . jot a ;Jeclinc in the averagearhber of 

parents in their laterand eventually these changes cause 

jears of childbearing to find thiemselves in excess supply rather than 

Continued development causes relative prices
 
xces demand situations. 


and preferences to shift further against children vis-a-vis cther 
con

supply of children (per
 
suwer goods and the absolute amount of excess 


parent) typically continues to increase until parents are motivated to
 

try to prevent further births. 

Survey data indicate that considerable chanue nd devwlop,,pf. 

1%Q a9r- 1 73 but that therebetween aboAt.occured in the study areas 

now substantial socioeconomic differentials both among and vithin 
are 


some of these
 
the areas. The theoretical framework indicates that 

in number of hiidren born,differentials
differentials should cause 


numwer surviving, and number desired. 

.,bornnumber of ciASeparate supply and demand models of 

tech
are constructed. Multiple regression analysis is the principal 


nique used to test the efficacy of both supply and demand models.
 

basic supply model are woman's current
Independent variables in the 

age, her age at marriage, the average number of months she breastfed,
 

or not she is married to
 
her number of deceased children, and whether 


a polygynous husband. Independent variables in the demand models are
 

various proxies for household income (both current and permanent-

i.e., WCalth), relative prices of children, and relative preferences
 

to test models of the
 
for children. Multiple regression is also used 


F i 
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rate among a woman's children, her aged 2 trinants of the survival 

first marriage, and her reported duration of breastfeeding. Theat 

iodels are tested at the aggregate, district, and area levels. 

Results of these analyses show that as expected, supply varn

-ibles dominate while demand variables have as yet had very little to do 

w4ith levels, differentials and changes in fertility in these four rural 

The sqpply models at the aggregate level produce relatively
areas. 


Iarqe Ps and high levels of statistical significance for the indepen

2 
ient variables. The R for age group 30-39 is .45 and coefficients for
 

independent variables havethe expected signs and are statistically
jIl 


R2 for age group 20-29 is .56 and
significant at the .01 level. 


ct,efficients for all independent variables except the dummy for poly

gyny have the expected signs and are significant at the .01 level. 

Several formulations of the demand models are tested using 

va r i, corbinations of independent variables, but the R2s for all 

are very low and few of the coefficients are statisticallyjr;,Aulations 
significant although most signs are in the expected directions. For 

age group 20-29 all R2s at the aggregate level are below .04 and they 

are all below .02 for age group 30-39. 

Further analysis of this data--primarily by the use of discri

!i;nant function analysis--shows, however, that demand determinants are 

also changing as a consequence of socioeconomic development but that
 

the expected positive relationship between iicome and desired number 

of children is weak or non-existent while the positive effect of 

development on the relative price of children seems to be rather 

strong. Thus, the effects of rural development in the study areas 

include a rise in the average number of surviving children and a
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dec Iine in the average nuiiber desired with the net
t'ot~~ltry weaker 

of the changes in the 
:1ftct ,n Fertility to date depending on the mix 

ari ables. 

is the importance,!idjor policy implication of the analysis 

or.t se,..fying the stage of socioeconomic and demographic change 

nsitl-n which the target population is in before deciding what 

tyr,, 5 Of policy interventions may be most suitable for inducing 

Policies which affect appropriate changes'inLrt1iL de-11ne. 

both fer
,:jppl~i v.riables cadi cause desirable but modest changes in 

Lil ity Lnd number of surviving children in the short run, but large 

declines in fertility require large reductions in demandand sastained 

result only from substantial development and
for unildren which will 


Pjo:' ii:jrovements in living conditions over the long run.
 


