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REPORT SIBCCARY

1. Project Title and Contract Number: '"Analvsis of Capnital Vormation and Toch-
nological Innovation at the Farm Level in LhC's.," AID/csd-2501.

2. Principal Investigator: Dr. David H. Bovne, Project Sunervisor.
Contractor: The Ohio State Universitv Research Foundation, 1314 Kinnear
Road, Columbus, Ohio 43212.

3. Contract Period: from 6/30/69 to 6/30/74
4. Period covered by Report: from 7/ 1/71 to 6/30/72
5. Total A.I.D. funding of contract (as of 3/31/73): __ __ $1,026,290.00

6. Total expenditures and obligations through

previous contract vear (as of 3/31/72): _ S _742,950.00
7. Total estimated expenditures and obhligations

(4/1/72-3/31/73): _ 2 _283,34n.00
8. Estimated expenditures for next contract vear

(4/1/73-3/31/74): $ _285,969.00

B. Narrative Summarv of Accomplishments and Utilization

The project is analvzing the nrocess of canital formation and technological
change at the farm level in Brazil with special emphasis on the impact of apri-
culture price and credit policies on this process. The conceptual model focuses
on the interrelated {arm-household decision nrocess concernine familv consump-
tion, farm production decisions and non-farm investment alternatives. A large
farm level data base representing major tvres of farming regions, development
processes, and policy programs has been secured. Cooperative research has bheen
conducted with five Brazilian un.versities, a state research institute, the
Bank of Brazii, and the “inistrv of Agriculture.

Prelimina.v -esearch findinpgs indicate that: (1) Programs to increase agri-
cultural productivity through expanded credit suonplies at low interest rates,
and selected high product price supports (wheat), have resulted in capital use
distortions. (2) A major part of the cxpanded credit supplv has been absorbed
by medium and larse farms resulting in inecaquities in the distribution of this
additional credit. (3) A "technological barrier” is evident in the lack of suf-
ficient new and productive technology to stimulate suhbstantial capital invest-
ments. These findings rave heen widelv renorted and discussed. The credit
findings served as the bhasis for consultation wit' the USAID 'Yission on program
development. Fach issue was prominent in the final renort of a consultative
visit by project personnel to help develor sriorities for the Proterra nrogram
in Northeast Brazil and in a seminar jointlv snonsored bv the project and the
Ministrv of Agriculture for 150 national resecarch and policv leaders. QResearch
results are re~ularlv reported in Fnglish and Portuguese through a nroject pubh-
lication series with distribution throughout Brazil, the 'mited States and to
interested people and institutions around the world.
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THIRD ANNUAL REPORT for
RESEARCIL_PROJECT

"ANALYSIS OF CAPITAL FORMATION
AND TECHNOLOGTCAL INNOVATION
AT THE FARM LI'VEL IN LDC's"

A) General Background

I most LDC's, significant increases in agricultural production must
dAepend largely on two interrelated processes: (1) The buildup of farm re-
source productive capacity (capital formation) and (2) the development and
introduction of technological changes in apriculture.

Capital formation on farms (net new investment) is usuallv a slow
accretionarv process and is a function of farm income, familv consumption
and savings, labor investments, and use of external capital. The extent to
which farmers will invest in farm capital is dependent on the return from
these investments. Technological change is a major wav of substantially in-
creasing the rates of return from these investments.

Although capital investments from the farm unit's internal funds or
labor investments do not exist on an important scale, it is generallv assumed
that readilv available opportunities exist to productivelv increase the use
of capital. Based on this assumption, large amounts of money and personnel
are committed to agricultural credit and related programs. Little empirical
analysis, however, is available to substantiate the impact of these programs.
Agricultural planners for example, lack information on: (1) What oportion
of the funds can be uscd? (2) What is the effect on permanent investments
on farms? (3) How much additional income is generated? (4) What is the
disposition of this income? (5) How much of the savings are reinvested on
farms? and (6) How do these results vary bv farm size, type of farm, or

other farm characteristics? Development planners know very little about how



farm operators accumulate and allocate canital resources on farms in less de-

veloped countries.

B) Project objectives

The project has two primary objectives as stated in the contract:

1. TInvestipmate and describe canital formation and utilization at the
farm 1:vel, including the impnact of technological change on the need {or
canital and on the capital formation nrocess.

2. Yvaluatc the imnlication and impact of selected nolicies designed
to stimulate capital formation.

The orierinal plan of work called for an extensive farm-level data collection
effort to be mounted in southern Brazil durine the first two vears of the contract.
Data was to he collected from a sufficiently large cross section of farms so that
homogeneous farm prouns could be identified, reflecting the farm characteristics
of size, tvre, technolonv, tenure, marliet orientation, manaeement level, and
nover use. The contractor was to cooperate with host government institutions in
conducting this field research,

The necrssary hasic (field) studies for preliminarv analvsis vere tn he com-
pleted vithin tuvo vears. Subscauentlyv research efforts were to concentrate on
improvine rescarch procedures, extending the analvsis to other farm tvnes within
the same region and initiating studies in other reeions of Brazil and in other
countries (India).

Research was also tc he directed toward assessing the imnact of nolicv
variahles on capital formation and technnloev chanee and a reginnal model was
to be developed for a linited geograohical area.

The plan of work was later mndificd to include exnanded rescarch on sociolonp-
ical variables. Due to hudgetine and other restrictions, a nlanned extension

of research activities to the country of India duringy 1972 was canceled.
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C) Continued Nelevance of Mhjectives

o modification needed.

D) Accomplishments to Date

1.) Findings

a) Preparation of Nata Base

The preat heterogenietv among farms in develoning apriculture, especial-
ly apparent in the Prazil exnerience, led to the need for a strong and vide
gpread data base from which to investigate the manv asnects related to canital
formation and agricultural volicv. Substantial differences among farms in size
of oneration, use of technology., tenure, enternrise combination and resource
endowment, dictate different growth paths. The first two vears, therefore,
were largelv devoted to the design and buildun of a farm level data bhase renrc-
sentative of major tvnes of farming repions and develonment nrocesses in Southern
Brazil. Over 1790 intensive farm level interviews in a four state area have
been undertaken cduring this neriod and together with 954 Intervievs from pre-
vious studies (1965) form the initial data base for the nroject. Additional
data gathering has heen conducted with innut firms (258) and over 500 inter-
views were conpleted in a studv of the sociological asnects of technological
change. Field research activities have been carried out jointly with Brazilian
universities and research institutes.

h) Data analvsis

Preliminary analysis has been undertaken concurrentlv with the establish-
ment of the research data base. These studies have initiallv focused on agri-
cultural credit, fertilizer, mechanization and the capital formation process.
A more complete analysis is now bheing undertaken. Preliminarv findings, however,

allow the identification of some tentative conclusions.



It is apparent that within the Brazil exnerience, favorable price and cred-
it policv (with sclected capital and nroduct items) nrovides an economic environ-
ment within which ranid farm level canital formation and technological change
ci« :r. owever, a less vigorous program in complementarv areas of development
and less attention to a broader spectrum of products and inputs has led to seri-
ous distortions in capital use and productivitv, and in the distributions of these
pains amonp farmer grouns. For examnle:

- Agricultural policies, esnecially low interecst rates, have stimulated
the use of modern inputs (fertilizer) up to and bevond the point of op-
timum economic utilization.

-- High product nrices (wheat) have heen associated with intense can-
italization of agriculture (nrincipallv mechanization). Simulated farm
models, however, using lower levels of price subsidies, generated on-
timum solutions with more diversified enterprise combinations renuiring
more intensive use of less machinerv.

- Development of new production technologv has not “ent nace with the
incentives to increasc capital use in agriculture. This has led to
several problems: high social cost of incentive proarams to induce
farmecs to capitalize, low physical nroductivitv of invested canital,
and diversiun of increased farm income to non-productive uscs.

- Agricultural Policies, esnecially credit have In practice been more

available to larpe farms. Small farmers cenerallv use considerahlv less
of modern inputs, have a smaller ratio of credit to operating expenses,
yet demonstrate higher marginal returns to the use of additional inputs
than do lareger farms.

--  Agricultural credit is a positive force in stimulating input use.

Nn farms where substantial amounts of these inputs are used, new credit



—f=

is eaual to 50 to 75 pmercent or more of annual operating expenses. At
the national level, increases in fertilizer use are closelv related to
increases in Apricultural credit.

- The composition of new canital investments is stronglv weishted in
favor of off farm purchased innuts, princirallv short term investments
commonly included in operating expenses.

These preliminarv findings provide additional evidence on current controversies
i{n develonment theorv and practice.

—- Thev support the conclusion that farmers in developing agriculture
are economicallv rationale and will respond to economic stimuli.

--  Thev do not support the generallv held feeling that low interest
rates are necessarv to induce small farmers to intensifv canital use.
On the contrarv, low intcrest rates through commercial credit channels
mav actuallv retard credit flow to small farﬁs, due to lower nrofit
margins for commercial banks and greater credit demand hv larger farmers.

- The findings support the conclusion that substantial investments
will not be made in agriculture unless new, more profitahle technologv
is developed. Favorable (artificiallv high) pricine will allow some
movemant along existing nroduction functions, but suhstantial invest-~
ments will occur onlv if the total function is shifted outward through

the development of new technologv,

2.) Interpretation of bata and Supporting Evidence

The preliminarv findings noted above flow from four basic studies which
focus on fertilizer, asr’cultural credit, mechanization and the capital forma-
tion process. The latter studv involves both cross sectional farm level data
and simulation of the wheat repion and wheat incentive nrogram, through a

recursive linear programming model. Results from each of the above studies



are summarized below.

a) An Economic Analysis of Fertilizer ltilization

In an attempt to determine the economic factors which influence farm
operators to invest capital in fertilizer use, preliminary research was under-
taken in an advanced region of the state of Sao Paulo. The findings indicate
that almost all of the sample farmers apnlied some fertilizer. The rate of
fertilizer anplication, however, was less than 50 nercent of the recommended
rates. ‘farginal productivities for fertilizer use were verv low, and the
general conclusion was that actual use was close to or hevond economic optimum
levels even at levels substantiallv less than common in several other countries.

Although these results were similar to those found in some other research
in Brazil, they are difficult to accent when compared with experimental data,
and established oninion regarding the profitabilitv of fertilizer use. The
Institute de Economia Agricola of the State of Sao Paulo hecame interested in
the issue and offered to jointlv sunport with the Capital Formation Project a
second survev in the same region with the objective of ctudving the 1ssue in
preater detail. A metiodolopy wvas develoned to more specificallyv determine
fertilizer practices and returas, and the field research will be ennducted bhv
the Tnstitute and the Denartmento de Ciencias Sociais Aplicadas of the Escola
Superior de Apricultura "Luiz de Oueiroz” ia Julv, 1072, The data will alsn
be used hy graduate students and technicians in the tun institutions for a
geries of studies on the aconomics of fertilization,

h) The Feonomics of Agricultural Credit 'sc

Several studies have been complated in this area. e hv Rao using data
from 1965 demonstrated that the credit nceds of traditional farms are limited

while the transformation of agriculture reauires considerahle amounts of credit,
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It was found that investment in working assets, e.f. livestock and eauivment,
was vencrally close to economic ontimum levels for all grouns of farms, but
investment in onerating exoenses, e.f. fertilizer, insccticides, and feed, was
found to be less than optimum, except on larpe farms. The deerree of under-
investment was higher on smaller farms, vhere the level of credit use vas lover.
Therefore Lt was concluded that small farms vere facing external credit ration-
ing. Onerating cxpenscs vere found to be most important in explaining credit
use, and horroved funds vere not diverted to consumption expenditures, even on
small farms. The general conclusion was that small farmers s“ould be provided
more credit through an expansion of credit facilities or throurh reallecation
of funds.

Rescarch bv Tommy, however, showed that the trend in use of credit from
1965 to 1969 was iust the opposite. [lecent substantial increases in institu-
tional agricultural credit have apparentlv pone to a rather narrow group of
farmers, mainly those who had been receiving sienificant amounts of credit in
1965. Onlv very modest amounts of canital were being formed on units which did
not use credit.

These issues continue to be of fundamental imoortance to Brazil because
agricultural credit is one of the major factors associated with recent agri-
cultural growth. Furthermore, there are suggestions that canital rationing
explains part of the under utilization of land observed in the northern and
northeastern part of the countrv. Research is now “elng nlanned with the ’!in-
istry of Agiiculture wl.ich will trv to test this hvpothesis.

¢) Agricultural Mechanization

The initial mechanization studv is investigating the impact of a sub-
stantial rate of capital investment in mechanized power and eauinment in three

farm situations in Southern Brazil. Changes in agricultural employment, pro-
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ductivity and nroduction cost were examined and compared for rerions renresent-
ing the following three situations: (1) ‘‘echanization accompanied hv farm size
increases, (2) Mechanization accompmanied bv enterprise change (livestock to cron)
and (3) Mechanization in which neither enterprise nor farm size chanees are ap-
narent.

The effect of mechanizatior on nroduction costs are aduite clear. In all
cases mechanized farms incurred substantiallv greater investments in orerating
expenses per unit of output., Labor emnlovment changes varied depending on the
situation and on farm size. FEmnlovment levels Aeclined in the situation where
farm size increased, but showved significant rains when enternrise changes ac-
companied mechanization. Output increases raneed from moderate to almost ten
fold (enternrises change situation). ‘‘ore intense land use and double cronping
contributed to the output increases.

d) Capital Formation (Wheat Pegion)

Nrazilian Apricultural policv has been Adirected tovard the reduction of
wheat imports and acreleration of aericult:iral orovth in the vheat producine
area.

In addition to the increase in wheat nroduction caused bv the theat nolicy,
Yever and Larson showed how ron~farm rural infrastructure improved with the nro-
duction increase and in turn aided in the exnmansion. For examnle, in selected
municipios (counties) the number of innut dealers ranidlv expanded alone with
the varietv of scrvices vrovided. The marketine svstem, mainlv coonerative, had
to realize massive investments in facilities to eep pace.

A recursive linear nrogrammine model was constructed to canture additional
dvnamic aspects of the transformation from livestock to cron farmine. This model
gimulated changes on three farm sizes in the wheat region durine the decade of
the 60's and accurately demonstrated the differential impact of nrice and credit

policv on capital formation hetween the farm sizes, AMlternative policv variables
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were intro’'uced to estimate changes in the canital growth nath that would have
resulted from a somewhat different policv focus,

These results have supported the argument that technolosical problems mav
inhibit future agricultural growth. The research has helped demonstrate the
uscfulness of sector modeling in studving agricultural develonment and policies.
The new economic policv and research office (FAPA) recently created in the
Brazilian '"inistry of Agriculture is studving the technologv issue and is con-
sidering the possibility of using some tvpe of sector modeling in its work.

tne of the effects of these several research results has been an improved
understanding of the wavs in wvhich asricultural nrograms and nolicies affect
farm level growth and canital formation. At the same time, farm level data has
uncovered reasons whv some planned policy objectives have not heen fullv reached,
and indicated nossible future limitations. This had lead to a renewed interest
in Brazil for additional farm level research, esneciallv in Northern and central
reglons of the countrv where the research infrastructure is much less developed
than in the south. The modeling work has uncovered smme of the real shortcomings
of the present agprepate and regional statistics which will place restraints on
the extent to which survev data can bhe aggregated and placed within a proper
time dimension. However, the farm questionnaires have been designed to obtain
some time series information within a cross-sectional framework so that peneral-
ization will be possible from the present data base. The statistical problem is
a significant barrier to doing research on intersectorial capital flows and their

relationshin to agricultural canmital formation.

3) Research Desipgn

The central consideration in the determination of farm level capital for-
mation is the interrelationship between investment and consumption decisions

within the farm household and the availabilitv of off farm investment alternatives.
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Public policy clearly affects the relative attractiveness to the farmer of each
of these alternative uses for his capital. A general low interest rate policv
for Brazilian Agricultural has precluded the existence of a viahle rural savings
market to mobhilize surplus capital within the agricultural sector. Thus, this
mechanism both for mobilization of capital and its redistribution to agsriculture
in the form of credit cannot be studied within the context of the present Bra-
zilian situation. To add this dimension, the Department is currentlv undertaking
a modest studv of rural savings in Taiwanese agriculture where policy has favored
the establishment of a significant savings market,

A second factor that would enhance a studv of the growth nrocess on farms
in developing agriculture, and highlight the interrelationshios hetween farm
investment, consumption and off farm canital uses is time series information on
individual farm units. Unfortunatelv, this information is not availabhle in most
developinj, countries. Three procedures have heen followed in data gathering in
Brazil to help approximate time series information. First several hundred farms
interviewed in 1965 were reinterviewed in 1969 to givo infarmatien on two noints
in time. Secondlv, on all of the farms intervieved under the present nroject,
information is collected on the historv of all major canital and technological
changes. Finallv, farms at different levels of technologv use were fdentified
and thus cross scetion comparisons can srrve as a further aonroximation of tirme
changes. Future recinterviewing of this established data base in Rrazil rould
add additional insiehts tn the growth nrocess.

Also, data colle ‘ted in the nreviouslv mentioncd “ajiwanese studv is time
series information on 2 small sample of farms. /Znalvsis of this data will add
to the results of the present project.

Additional modifications are not contemnlated at this time,
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E. Dissemination and Mtilization of Research Results

The work of the project has been utilized in the following wavs:

l. Data is collected and retained bhv local institutions,.

2. The technioues used and the exnerience of project nersonnel are avail-

able to local researchers,

3. Research results have heen distributed in English and Portuguese,.

4., Projeect nersonnel have heen asted to advise on snecific issues hased

on the research experience and findings of the nroject.

A brief descrintinn of each of these follous,

From the outset, the research desien Y1as called for close collaboration
with Brazilian institutions. Survev desien, aquestionnaire constructiorn and
sampline are determined jointly wit™ the facultv of Brazilian universities, and
the interviewing is conducted bv graduate and underegraduate students in aeri-
cultural economics. VFour *, S. praduate students in these institntions hHove
alrcadv completed theses using the data and 12 to 14 others are in various staeges
of nreparation. One Ph.9. student at Purdue I'miversity ha; written a disserta-
tion with the data, a Prazilian student at the universitv of Kentuckv +il1 use
the nroject data for his dissertation, and one at the I'niversitv of ‘'innesota
plans to consult the data for his dissertation on Rrazilian agricultural mechan-~
ization,

Farm survevs a : not vet a well developed means of obtaining research data
in Brazil. Tho considcerable experience of the nroject in data collection is
made availahble to univirsitv and other researchers. Project nersonnel discuss
with them alternative rrsearch desieons, questionnaire construction, sampling
techniques, interviewver training, data codine, and analvsis nrocedure.

One of the most imnortant contrihutions of the nroject to Brazil, however,
has been the distribution of research findings and the attemnts to trans]ate

them into policv ontions and future rerearch programs. Research notes contain-
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ing nreliminarv results are widelv distributed in btnelish and Portuenese, and
conies of these and research napers arc sent to the princinal Brazilian research
institutions in aericultural economics. The results of the fertilizer work hv
Nelson have nrohablv had as great an imnact as anv. Prelirinarv results vere
made available to Brazilian researchers for use in nrenarine a naner for nre-
sentation in a seminar snonsored hv ANDA (“iational Association for Yertilizer
niffusion) on fertilizer marketine. . concern for identifvine the factors af-
fectine fertilizer usc led ALDA to sronsor rescarch on the issue. The consult-
ing firm hired for the nroject used the Auestionnaire and research results i
their work. Subseauentlv, the results encouraged A1 to undertake torl on
fertilizer with the 'inistrv of Agriculture, and as mentioned above, the l'roject
decided to do more fertilizer research in conjunction with the Tnstitute de
fconomia Apricola of the State of Sao Paulo and the Agricultural School of the
I'miversitv of Sao Paulo.

A seminar was coc-sponsored in Rrazil bv the nroiect and the “finistre of
Agriculture in Tebruarv, 1772, to nresent the most =iunificant researech findinea
available at that date. Approximatelv 150 persons attended from varioues nublic
and private institutions in Brazil. TFour naners were nresented dealine vith the
ecomomics of fertilizer use, agricultural mechanization, wheat noliecv, and farm
credit. The narticipants discussed the results and sugpested issues far addition.l
research. The papers and nroceedings were nuhlished in their entiretv hv the
Ministrv of Agriculture.

Research results are also heine disseminated through the professional
literature. An article written hv Rask, “aver an? Peres on minimum prices and
agricultural subsidies will a~near {n the first issue for 1773 of the Pevista

Brasiliera de Economia. The same journal has asked project personnel to nre-

pare an article on the effects of Brazilian agricultural credit nolicies. For
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AID's 1973 spring review of small farmer credit, an article will he nrenared on
the Brazilian experience. T. .J. Sinzh has heen invited to help oreanize and nre-
pare a naper on his Brazil and India work for a seminar on recursive nroeram-
ming technicues snonsored hv the Agricultural Nevelonment Council. Two Prazilian
economists, Veipa and Pedroso were asked to premare a naner on Aericultural
policy research for the 1972 neetine of the RBrazilian Asricultural Economics
Societv. Their results showed that aericultural credit was the most frequentlv
studied Brazilian volicv issue and Mie State Universitv's work including the
Canital Formation Project research renresented the major contribution.

Project personnel have heen aslod to particinate in studvine narticular
Brazilian issues. Dr. Adams consulted vith USAIN on a nossihle credit loan to
the Banl of the MNE. TPask and Mever were asked “v the *ission to consult on
avricultural credit and nroduction suhsidies as corplementarv nolicv instruments
to PROTERPA, a fund created to suovnort anrarian reform in ‘lortheast Brazil. Pre-
vions nroject research has alreadv raised auestions about the abilitv of some
policies to significantlv stimulate further develoomert. The technoltoeical bar-
rier suseested by these results served as a useful framework within vhich to
studv nolicics for the northeast,

The new apricultural rescarch and noliev office (VAPA) recentlv created in
the Ministrv of Apriculture has facilitated the incornoration of researcl: results
into nolicv making. Ohio State Universifv vas ased to nremare a nronnsal for
assisting this office in its research. This nronosal is now being considered for
funding, and in the mesntime, the “inistrv requested that 'SAID sunport ‘‘ever for
one vear in EAPA to extend farm level research into t'e northeast and assist vith
developing policv alternatives from research results. DProiect results will def-

initely contribute to decision maline through this arraneement.
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Tn the l'nited States, nroject results have served as background infor-
mation for napners nrescnted at a varictv of geminars, including emphasis on
credit, small farmers and regional models. An annotated bihliogranhv on
credit and savings was nrepared for AID, A mailing list of over 80 profes-
sionals and institutions regularlv receives conies of all projeect publications.
Four major U. S. universities have used project data for graduate student
research. ‘lany universities and developrent {ingritutions hoth in the Y. S.
and abroad have requested information on researc! results and nrocedures.
Five USAID !issions from Asia, Africa, and Seuth America have reaquested in-
formation.

A larger amount of ata analvsis will he conducted durine the corine vear
and it will be necessarv to devise additional means of distributing results
and obtaining feed-hack and suggestieons. Another seminar is heing discussed

for Brazil and workshops to he held in the I'. S. are also being nlanned.



-16-
F) Itemized Budget Vor The Period April 1, 1972 Through March 31, 1973

REQUESTED BUNDGET OF $318,804.00 SURMITTED FOP PERIOD 4-1-72/3-31-73 WAS
SUBSEQUENTLY REDUCED TO AUTHORIZED RUDGET LEVFL OF $280,000 DUFE TO AID
BUDGETARY LIMITATINNS. THE PLAN OF WORK WAS MODIFIED ACCORDINALY (SFE pn.3)

1) Salaries and Wages
Senior Staff
David H. Boyne, Project Supervisor (1 man-month on-campus)
Norman Rask, Research Director (J1 man-months on-campus)
1/ Other Senior Staff (36 man-months: 12 off and 24 on-campus) $ 72,629.00

Instructors
Two, 1007 for 12 months, off-camnus 8,220.00

HE
S

Research Associates
Three Full-Time Fauivalents (FTE's)
1007 for 12 months on-campus (36 man-months) 20,040 .00

3/  Rescarch Assistants
Two Full-Time Fquivalents (FTE's)
100% for 12 months each on-campus (24 man-months) 13,632.00

Administrative Staff

Administrative Assistant, 100% for 12 months, on-campus 7,696.00
Statistical Analvsts, 100%Z for 12 months, on-campus 6,510.00
Secretarv, 1N07 for 12 months, on-camnus 5,762.0N0

Data Processing Specialist, 507 for 12 months,
on-campus (6 man-months) 6,50n.0N

Total Salaries and Yages §140,989,00

2) Overhead

46.72% of on-camnus salaries and wages 53.013.00
19.36% of off-campus salaries and rapes 5,556.00
Total Overhead S 58,5A9.0N

3) Retirement and Other Costs

12.9% of Senior Staff Salaries (Inc. Two Instructors) 10,582.00
10.0% of all other salaries (Fxc. Pesearch Assoc's. and Asst's.) 2,647.,00
Hospitalization @ $265/vr.for 1 adm. staff

100 /vr. for 3 adm. staff 565.n1

—— . . mem - —————

Total Petirement and Other Costs $13,794.00
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4) Consultants

10 man-davs 9 $100/dav

5) Eauipment

4/ 1 Typewriter @ $440

3 IBM Card Files ? $260
4 Filinp Cabinets A $9N
1 Printing Calculator

Total Fquipment

6) Materials and Scrvices

5/ Reference 'faterial
Office Sunnlies and ‘taterials
Computer facilities, nrogrammine and
rental of auxiliary equipment
Puhlicaticn Costs
Communication and Shinping
Passnrorts, nedical and other miscellaneous exnenses

Total ‘‘aterials and Services

7) Travel and Subsistence
Transportation

6/ United States
International
Host Countrv

7/ Subsistence

Host

Total Travel and Subsistence

8/ Subcontracts (Includine field services)
Brazil

Total Subcontracts

Total Proiect Costs

S 1,0nn,0n

440,00
780.00
360,00
nn.nn

S 2,28n.nN

1,000.00
4,000,00

23,000.00
2,500.00
2,500.00
1,900,00

§ 34,000,100

1,850,0n
5,400, 00
1,579,190

& %,750.00

5,A18.00

$ 14,368.00

15,000,00

§ 15,000.0N

$280.000.00
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Cost FEstimate Basis and Other Information for Specified Budget Items (Prepared

1/

Februarv 11, 1972)

Other Senior Staff - Time commitments to the project bv snecific contractor
personnel other than the project supervisor and research director will varv
depending on the particular skills needed during various phases of the pro-

ject. The salary budget 1s based on 36 man-months. (ne senior staff mem-

ber will be located in Brazil.

2/ Research Associates - Research associates are Ph.D. level graduate students

(in most cases with seneral examinations comnleted.)

3/ Research Assistants - Research assistants are '/.S. level graduate students.
Thevy will participate in data analysis at Columbus, Nhio but will probablv

not he involved in primary data collection.

4/ Equipment - The ecuipment budget estimate includes a minimal expenditure for

necessarv data collection storage, handling and simple analvsis items.

Nffice

eauinpment estimates are to maintain present inventories over a five-vear neriod

and skeleton cauipment needs for two area research centers in Brazil.

5/ Computer Facilities - In addition to normal basic data processing and analvsis,
simulation techniques will be continued in the fourth vear of the research

project.
6/ Annual Transportatinr Costs (Airfare, Taxi, Vehicle Rental,etc.)

United States

Staff - 5 round trips - Columbus, Ohio to Washington @ $100,0n = S 500,00
Staff - 2 round trips - Other U'. S, travel A §150,00 3nn,nn
Consultants - 5 round trips
(Including Per Diem O 5$30/dav A4 $210.00  _1,050.00
$1,850.00
International (Includes Airfare and Per Diem)
Staff: Brazil - 6 round trins 4 901,00 5,400.00
$5,400.00
Suiysistence - llost Country
Senior Staff - 80 days 7 32,00 2,560.n0
Field Research Leader - 9" days A 24,00 2,160.n0
Field Rescarchers __898.09n
$5,618.00

Services to be purchased include field interviewing, coding of data,
data nrocessing and nreparation of preliminarv reports.
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G) Plan of Work

Summary

As the Capital Formation Project moves into its fourth vear, the principal
elements in the plan of work are: (1) major emphasis on the analysis of data
already collected, (2) the completion and puhlication of several foundation
studies upon which further analytical work will huild, (3) continuation and
expansion of aggregative studies for selected subsectors of the agricultural
economy of southern Brazil, e.g., wheat-cattle subsector, (4) new data collec-

tion efforts in northeastern Brazil.

Project Perspective
The central focus of the research project is the nattern and nrocess of
capital formation starting at the farm level. TIntegrally related is the manner

in which policv and technology variables affect this nrocess through their
interaction with the economic svstem of the farm firm. Credit policv has re-
ceived major attention, especiallv in relation to its distributional, nroduc-
tive, and nricing aspects (Adams, Rask, Erven, Pao, Tommv, Yehman). Technolog-
jcal studies have focused on fertilizer and mechanization (Velson, Stitzlein).
Price policy has involved studies of wheat, sovheans, and cattle (Eneler, Ahn,
Meyer).

A second level of analvsis focuses on the economic svstem at the farm level
through which policy and technological variables interact and finallv result in
changes in the capital use and product stream from agriculture. Three general
structures are identified: (1) the production function comnosed of hoth Fixed

and variable capital, (2) the financial savings function, and (3) the consumption

function.
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Within the environment of southern Brazil, analvsis has focused primarily on
the production relationships (Rask, Sorenson, Barranda, Nelson, Steitieh).
Limited work has been conducted on the consumntion relationshins (Dennev,
Rask, Rao). It has not been possible to studv the financial savings function
adequately in Brazil, however, complementarv worl in the Denartment is ad-
dressing this problem in Taiwan and India (Adams, Singh).

The capital formation process, the comnosite result of the interaction of
the above forces, is bheing studied in several wavs. Direct farm level studies
investigating prowth rates and growth paths is one anproach (Tormv, *Raur,
Garcia). Aericultural infrastructure analvses, that investigates thr off-farm
capital build-up is another (Mever, *Larson). Secctor analvsis that focuses on
sector capital formation and intersectoral capital transfer is the third (Singh,
Fngler, Ahn).

It is within this research frameuor!k that the areas of studv outlined helow

will be emphasized during the fourth vear of the project.

Planning and implementation of field research activities reccived major
emphasis during the first year and one-half of the contract. DNuring the second
and third vears. emphasis shifted to data analysis. Tn the fourth vear, analvsis
will receive major emphasis.

Much of the large mass of data collected has heen nrocessed, is now available
on computer tapes, and is currentlv in various stages of analvsis.

Additional ficld work will be undertaken in Brazil to comnlement the data
alreadv collected and in subject matter areas not adequatelv covered bv nrevious

field work. The emphasis, however, will shift to other aspects of the research

;rTﬂﬁﬁﬁﬁlbhed studies in progress.
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plan. A sector model for southern Brazil that huilds on the farm level studics
already completed has been initiated and is now operational. The work on
sectoral analysis will be continuéh and expanded.

Project personnel have consulted with Brazilian repional and national
organizations and USAID/Brazil concerning the use and interpretation of rescarch
results for policy nlanning. Tt is anticipated that needed internretation of
research results and consultation on the impact of alternative policv approaches
will continue in the fourth vear.

Farly results of the research work have heen presented in a varietv of puh-
lication forms, including journal articles, Department research reports, and a
special preliminary report series, RESEARCH MOTES, which report on earlv findines
of continuing research projects. These RESFARCH NNTES are distrihuted in hotl

English and Portuguese. DPublication and distribution will continue in the fourth

year.,

Major Comnonents of the Research Program to be Emphasized in the Fourth Year

(1) Agricultural Credit - Preliminary analvsis of the credit data indicates
serious inequities in the distribution of agricultural credit among farmer grouns.
In many instances, small farmers appear to receive less than an economicallv
productive cred:t supply. Productivitv studies and ohservation in the field
indicate that the problem is related to the supplv and not the demand for cred-
it. A project foncusing specifically on the credit nroblems of small farmers
completed field work during the third vear of the project. These data will he
analyzed and reported during the fourth vear.

(2) Wheat Study - Several individual analvtical studies are heing brought to-
gether in a team approach to study the impact of price, credit, and mechaniza-

tion policy on farm and community growth in the wheat-cattle area of Rio Grande
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do Sul. This study was initiated during the third vear of the project. Data
gathering has been completed. During the fourth year, additional analvsis will
be undertaken and the individual studies integrated into a final report. The
sector model reported below is one component of this studv.

(3) Sector Model - A sector model for the wheat-cattle regions of southern
Brazil has been developed and is operational. The form used is a recursive
I{near programming model. This is a dvnamic regional model that exnlicitly
includes: (a) technological change, (b) resource allocation, (c) farm size,
and (d) alternative agricultural programs. Included in the analvsis will he
support price policies, introduction of new technologies (in the form of hoth
nev varieties and fertilizer use), mechanization, and resional credit programs.
The model is operational and nreliminarv work has heen initiated on credit pol-
icv. Credit analysis will continue and nrice and new technologv analvsis will
be initiated during the fourth vear.

(4) Econometric Analysis - Several nreliminarv econometric studies have heen

completed - (fertilizer, credit). Major emnhasis will focus on the nroductivity
of canital inputs in various farm situations. Snecial studies will focus on
particular resource inputs e.g. fertilizer (see below), mechanization and labor.
A study to integrate the farm investment decisions of the farm firm with

family consumption and savings decisionswill be initiated. DProhlems of aggre-
pating farm level data for production functions analvsis will he examined.

(5) TFertilizer - An cconomics analvsis of fertilizer use in one area of Brazil
was completed. The results from this studv indicate that on certain crons,
fertilizer use has been pushed to or bevond the ontimum economic noint. Total
application, however, remains low. The implication of these findines is that

little more can be expected from additional fertilizer innuts until improve-

ments in soil fertility knowledge or new crop varieties are developed. If
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these earlv indications are indicative of a hroader situation in Brazilian
agriculture, the need for expanded worlk in soil fertilitv and new plant var-
ietal develonment will he strongly indicated. Usine data from other areas,
this relationship will he further specified and the tentative conclusions
tested further during the fourth vear.

(6) Social Aspects of T hnological Change - A comnlementarv studv of the
sociological asnects of technolopical chanpe was initiated durine the third
year. Data gathering will be completed and analvsis initiated durine the fourth
vear,

(7 Zbg_nglqmjgﬁ_fyiquygggl_jgygqq;jggl - Two studies were initiated during the
third vear of the project to studv, identify, and document the dvnamics of
capital formation at the farm level. These studies vi11 he comnleted in the
fourth vear.

(8) Field Studies: Brazil - To round out the farm level data base for studies
in Brazil, a field studv will be undertaken in the northeast. USAID/Brazil and
Brazilian Covernment nolicy for agricultural development are focusing strongly
on the problems of the northeast. Both have encouraged NSU' to conduct nroject
activities there. The manipulatinn of credit policv variables has heen more
pronounced in the northeast and the agricultural situation presents a Jdistinctlv
different settin, than southern Brazil, esnecially in the areas of tenure and
rural poverty. Thus, a studv in northeast Brazil will add signf ficantly to the

rescarch frameworyr outlined ahove.
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PUBLICATINNS

The following project and project-related nublications have been nrenared
since project activities were initiated.

Journal Articles

Adams, Dale W, "Agricultural Credit in Latin America: A Critical Review of
External Fundine Policv," American Journal of Agricultural Economics,
May, 1971.

, "What Can lInderdeveloped Countries Exnect from Foreipgn Aid to Agri-
culture: Case Studv: Brazil - 1950-1970," Inter-American FEconomic
Affairs, Vol. 25, do. 1, Summer, 1971.

_, "External Credit Policv for Latin America: Penlv,” American Journal
of Agricultural Fconomics, ’fav, 1972,

__, Harlan Davis and Lee Bettis, "Is Inexpensive Credit a Bargain for
Small Farmers? The Pecent Brazilian Fxperience,'" Inter-American

Rask, Norman, "The TImpact of Selective Credit and Price Policies on the Usc of
New Inputs," Development Nigest, Vol. I¥, No. 2, Anril, 1971.

Singh, I. J., "The Transformation of Traditional Agriculture: A Case Studvy
of Punjab, India," published in the American Journal of Agricultural
Economics, *av, 1971.

Wessel, Kelso, and Robert Welsh, "Transformine the Agricultural Marketing
Structure of a Nevelopine Countrv,” Journal of Developing Areas,
forthcoming.

Rask, Norman, Pichard L. Mever and lernandeo C. Peres, "Credito Apricola e
Subsidios a Producao como Instrumentos nara o Desenvolvimento da
Agricultura bPrasileira," Revista Brasileira de Fconomia, No. 1/73,
January 1973 (forthcoming.)

Economics and Sociology Mimeographs

Sorcnson, Donald !'., Norman Rask and Francis F. Walker, "Capital Productivity
on Specialized Swine TFarms in Southern Brazil," Department of Agricul-
tural Tconomics and Rural Sociologv, The Ohio State University, IS
No. 459, Februuarv, 1971.

Department Nccasional Papers
Rask, Norman, ''Analvsis of Capital Formation and Utilization in Less Developed

Countries," Terminal Report for Research Project,Occasional Paper No.
4, Nhio State lUniversitv, December, 19690,
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Rask, Norman, "Analysis of Capital Formation and Technological Innovation at the
Farm Level in LDC's," First Annual Report for Research Project,
Occasional Paper No. 14, Ohio State University, July, 1970.

Singh, I. J., "Tubewell Irrigation in the Punjab," Occasional Paper No. 17,
Ohio State University, November, 1970.

» ""The Strategic Details of Development, Traditional Agriculture,"
Occasional Paper No. 18, Ohio State University, November, 1970.

» "'A Regional R.L.P. Model of Traditional Agriculture," Occasional
Paper No. 19, Ohio State University, November, 1970.

Johl, S. S., '"Mechanization, Labor-Use and Productivity in Indian Agriculture,"
Occasional Paper No. 23, Ohio State University, December, 1970.

Rask, Norman, '"Analysis of Capital Formation and Technological Innovation at
the Farm Level in LDC's," Progress Report for Research Project,
Occasional Paper No. 26, Ohio State University, January, 1971.

Adams, Dale W, "Rural Capital Formation and Technology: Concepts and Research
Issues,' Occasional Paper No. 29, Ohio State University, April, 1971.

Engler, Joaquim J. de C., I. J. Singh, "Production Response to Technological
and Price Changes: A Study of Wheat and Cattle Farming in Southern
Brazil," Occasional Paper No. 33, Ohio State University, June, 1971.

Rask, Norman, "Analysis of Capital Formation and Technological Innovation
at the Farm Level in LDC's," Second Annual Report for Research
Project, Occasional Paper No. 35, Ohio State University, July,
1971.

Johl, S. S., "An Analysis of Shiftirg Relative Prices and Marketing Facility
Investments in the Context of Technological Change in the Developing
C.untries," Occasional Paper No. 37, Ohio State University, October,
197,

» "Agr.cultural Taxation in a Developing Economy: A Case Study of
India," Occasional Paper No. 39, Ohio State University, September,
1971,

» "Procuss of Growth in a Dualistic Economy: The Interaction of
Population Gro'th and Technological Improvements in Agriculture,"
Occasional Parer No. 40, Ohio State University, 1971.

Day, Richard H., and 1. ;. Singh, "A Microeconometric Study of Agricultural
Development,' ©ccasional Paper No. 43, Ohio State Univercity,
October, 1970.

Ahn, Choong Yong, "A Recursive Programming Model of Agricultural Development
with Farm Size Decomposition: A Case Study of Southern Brazil,"
Occasional Paper No. 44, Ohio State University, 1971,

Singh, I. J., "The Consumption Behavior of Peasant Households: A Case
Study of Punjab, India," Occasional Paper No. 45, Ohio State
, University, November, 1971.
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Erven, Bernard L., and Norman Rask, "Credit Infusion as a Small Farmer Develop-
ment Strategy -- The Ibiruba Pilot Project in Southern Brazil,"
Occasional Paper No. 48, Ohio State University, December, 1971.

Adams, Dale W, "Comment on Doreen Warriner's Paper," Occasional Paper No. 52,
Ohio State University, December, 1971.

Johl, S. S., "Growing Labor-force and Unemployment,'" Occasional Paper No. 53,
Ohio State University, December, 1971.

Adams, Dale W, Ha: Davis and Lee Bettis, "Is Inexpensive Credit a Bargin
for Small }. mers? The Recent Brazil Case,'" Occasional Paper No. 58,
Ohio State University, January, 1972,

, and Joseph L. Tommy, 'Changes in Small Farmer Credit Use in Southern
Brazil, 1965-69," Occasional Paper No. 61, Ohio State University,
February, 1972.

Rask, Norman, and Richard L. Meyer, 'Semi-Annual Report for Research Project --
Analysis of Capital Formation and Technological Innovation at the
Farm Level in LDC's," Occasional Paper No. 66, Ohio State University,
January, 1972Z.

Singh, I. J., and Richard H. Day, "A Microeconometric Chronicle of the Green
Revolution, Occasional Paper No. 69, Ohio State University, March,

1972.

, and , "Capital-Labor Utilization and Substitution in Pun-
jab Agriculture," Occasional Paper No. 70, Ohin State University,
March, 1972,

, and , '"Data Appendix for a Microeconometric Chronicle

of the Green Revolution," Nccasional Paper No. 71, Ohio State
University, March, 1972.

, 2nd Choong Ahn, "Employment and Capital-Labor Substitution in
South Brazilian Agriculture, Occasional Paper No. 72, Ohio State
Unive: sity, 1972.

Ahn, Choong Yong and I. J. Singh, '"Data Appendix Analysing the Results for the
R.L.P. Model of Agricultural Development in the Wheat Region of
Southern Brazil (1960-1970): Regional Resource Use, Factor Proportions,
and Productivities by Farm Size, Occasional Paper No. 82, Ohio State
University, June 1972.

Adams, Dale W, Gerald Nehman, and Alan Reichert, "An Annotated Bibliography
on Rural Credit & Savings in LDC's, Occasional Paper No. 84, Ohio
State University, June, 1972.

Rask, Norman, "Technological Change and the Traditional Small Farmer of Rio
Grande do Sul--Brazil, Occasional Paper No. 85, Ohio State University,
June, 1972.



Ahn, Choong Yong, and I. J. Singh, 'Distribution of Farm Incomes Under Alterna-
tive Policy Regimes: A Dynamic Analysis of Recent Developments in

Southern Brazil (1960-1970)," Occasional Paper No. 89, Ohio State
University, June 1972.

Theses and Dissertations

Barranda, Nelson A., 'Analysis of Factors Associlated with Variation in Land and
Labor Productivity in Southern Brazil," M.S. Thesis, Department of
Agricultural Economics and Rural Sociology, Ohio State University,
1970.

Denney, E. Wayne, "An Analysis of Income, Consumption, and Savings Potential
at the Farm Level in Southern Brazil," M.S. Thesis, Department of
Agricultural Economics and Rural Sociologv, vOhio State Unmiversity,
1970,

Engler, Joaquim J. de C., "Alternziive Enterprise Combinations Under Various
Price Policies on Wheat and Cattle Ferms in Southern Brazil,'" Ph.D.
Dissertation, Department of Agricultural Economics and Rural Sociology,
The Ohio State University, 1971.

Garcia-Morenco, Ivan, "Capital Formation at the Farm Level in Sao Paulo, Brazil -
1970," M.S. Thesis, Department of Agricultural Economics and Rural
Soclology, Ohlo State Unilversity, 1972,

Nelson, William C., "An Economic Analysis of Fertilizer Utilization in Brazil,"
Ph.D. Dissertation, Department of Agricultural Economics and Rural
Sociology, Ohio State University, 1971.

Rao, Bodepudi Prasada, ''The Economics of Agricultural Credit Use in Southern
Brazil," Ph.D. Dissertation, Department of Agricultural Economics
and Rural Sociology, Ohio State University, 1970.

Steitieh, Akram Mustafa, "An Analysis of Input Productivity and Productivity
Chonge on Crop Enterprise in Southern Brazil," Ph.D. Dissertation,
Depar ment of Agricultural Economics and Rural Sociology, Ohio State
University, 1971.

Tommy, Joseph L., 'Credit Use and Capital Formation on Small-to-Medium Sized
Farms in Southern Brazil - 1965-1969,'" M.S. Thesis, Department of
Agricultural Ffconomics and Rural Sociology, Ohio State University,
1971.

Research Notes

No. 1, Nelson, William C., Fertilizer - Brazil, December, 1970.
No. 2, Nelson, William C., Credit & Fertilizer - Brazil, December, 1970.

No. 3, Nelson, William C., Fertilizer Marketing - Brazil, January, 1971.
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No. 4, Stitzlein, John, Agricultural Mechanization - Southern Brazil, March, 1971.
No. 5, Adams, Dale W, and Joseph L. Tommy, Credit - Brazil, April, 1971.
No. 6, Rask, Norman, and E. Wayne Denney, Rural Savings - Brazil, April, 1971.

No. 7, Meyer, Richard L., and Donald Larson, Brazil's Program for Increasing
Wheat Production, May, 1971.

No. 8, Adams, Dale W, William Simpson and Joseph Tommy, Credit - Brazil, Junme,
1971.

No. 9, Adams, Dale W, T. H. Lee and Marcia Ong, Farm Income - Taiwan, August,
1971.

No. 10, Adams, Dale W, and Chyau Tuan, Institutional Savings - Taiwan,
September, 1971.

No. 11, Rask, Norman, Richard L. Meyer, F ernando Peres, Agricultural Growth
in Brazil, September, 1971.

No. 12, Nehman, Gerald, Small Farmer Credit in Brazil, November, 1971.

No. 13, Donald Larson, Product and Input Marketing Infrastructure, State of
Sao Paulo, March, 1972.

No. 14, Donald Larson, Lenildo F. Silva, Rodolfo Hoffmann , Rural Savings - Brazil,
April, 1972.

No. 15, Adams, Dale W, Marcia Ong, and I. J. Singh, Rural Savings Propensities -
Taiwan, June, 1972.

Miscellaneous

Rask, Norman, R. L. Meyer, F. Peres, 'Draft Working Paper on Agricultural Credit
and Production Subsidies as Policy Instruments for PROTERRA," Depart-
ment « f Agricultural Economics and Rural Sociology, Ohio State Univer-
sity, September, 1971.

Erven, Bernard L., and Norman Rask, "Credit Infusion as a Development Strategy,
The Ib:ruba Pilot Project in Southern Brazil," presented at 'Small
Farmer Develorment Strategies Seminar," held at The Ohio State
Uriversity, September 13-15, 1971.

Johl, S. S., "Agricultural Shortages and Surpluses: A Marketing Trap for
the Developin; Countries,'" Ohio State University, April, 1971.

Rask, Norman, and John Stitzlein, ""Mecanizacao Agricola no Sul do Brazil -
Seu Impacto No Nivel Emprego, Na Produtividade e no Custo de Producao,"
presented at Seminar on the Influence of Agricultural Policy on Capital
Format fon, February 29-March 1, 1972, Ministry of Agriculture, EAPA/
SUPLAN, Wranllis, Brazil.
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Engler, Joaquim J. de C., and Richard L. Meyer, "Trigo, Producao, Precos, e
Produtividade," presented at Seminar on the Influence of Agricultural
Policy on Capital Formation, February 29-March 1, 1972, Ministry of
Agriculture, EAPA/SUPLAN, Brasilia, Brazil.

Nelson, William C., and Richard L. Meyer, "O Aumento da Produtividade Agricola:
0 Caso de Fertilizantes,'" presented at Seminar on the Influence of
Agricultural Policy on Capital Formation, February 29-March 1, 1972,
Ministry of Agriculture, EAPA/SUPLAN, Brasilia, Brazil.

Peres, Fernando Curi, and Dale W Adams, '"Resultados da Recente Politica de
Credito Rural no Brasil," presented at Seminar on the Influence of
Agricultural Policy on Capital Formation, February 29-March 1, 1972,
Ministry of Agriculture, EAPA/SUPLAN, Brasilia, Brazil.

Publications in Forthcoming Books

Engler, Joaquim J. de C., and I. J. Singh, "Production Response to Technological
and Price Changes: A Study of Wheat and Cattle Farming in Southern
Brazil," in (P. Araujo and G. E. Schuh, eds.) The Development of
Agriculture: A Collection of Readings, (forthcoming in Portuguese
and English).

Singh, I. J., and Richard H. Day, 'Capital-Labor Utilization and Substitution in
Punjab Agriculture," in Unemployment and Capital-Labor Substitution in
the Agricultural and Manufacturing Sectors, Monograph No. 4, Develop-
ment Research Center, International Bank of Reconstruction and
Development, Washington, D.C. (forthcoming).

, and Choong Y. Ahn, "Employment and Capital-Labor Substitution in

South Brazilian Agriculture, in Unemployment and Capital-Labor
Substitution in the Agricultural and Manufacturing Sectors, Monograph
No. 4, Development Research Center, International Bank of Reconstruction
and Development, Washington, D.C. (forthcoming).

, Re ursive Programming Mocdels of Agricultural Development,' Chapter
in G. Judge and T. Takayama (eds.), Studies in Economic Planning Over
Space and Time, (New Holland Publishing Company, Amsterdam), forth-
coming.

Publications ‘repared at Cooperating Brazilian Institutions

Theses and Dissertations

Valdeci Biserra, Jose, '"Analise de Relacoes Fator-Produto na Cultura do Milho
em Jardinopolis e Guaira, Estado de Sao Paulo, Ano Agricola 1969/70,"
M.S. Thesis, ESALQ, Piracicaba, Sao Paulo, 1971.

Benevenuto, Amairte, "Relacoes de Custo de Producao de Milho no Municipio de
Guaira, Estado de Sao Paulo,” M.S. Thesis, ESALQ, Piracicaba, Sao
Paulo, 1971.
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Tomasini, Roque G. Annis, "Influencia dos Prazos e das Condicoes dos Contratos
da Produtividade Agricola e Economica dos Arrendatarios e Parceiros
em Carazinho e Nao-Me-Toque - RS - 1970," September, 1971.

Bischoff, Egon Elimar, "Efeitos do Uso de Mecanizacao na Eficiencia de Mao-de-
Obra, Terra e Capital, em Empresas Agricolas de Nao-Me-Toque - RS,"
November, 1971.

Echeverria, Luiz Carlos Robaina, 'Analise Economica de Alguns Fatores que Afetam
a Capacidade de Amortizacao de Emprestimos dos Agricultores e da
Renda da Operacao Agricola em Relacao ao Uso de Credito - Carazinho,
RS," May, 1972.

Mattuella, Juvir Luiz, "Analise do Consumo e Renda a Nivel de Familias Rurais -
Nao-Me-Toque Campo Real - RS," June, 1972.

Silveira, Custodio Horacio da, "Estudo Comparativo entre Empresas Rurais que
Utilizem Mecanizacao Propria e as que Usam Locada de Terceiros,"
July, 1972.

Adams, Reinaldo Ignacio, "Estrutura e Produtividade do Capital das Empresas
Rurais de Sao Borja - RS, 1970," July, 1972.

Other

Souza, Eli de Moraes, John Stitzlein, et. al., "Formacao de Capital e Mudancas
Tecnologicas ao Nivel de Empresas Rurais -- Lajeado, Carazinho, e
Nao-Me-Toque - RS," Relatoria Descritivo (Preliminary Report) 1970.

, John Stitzlein, et. al., "Formacao de Capital e Mudancas Tecnologicas
ao Nivel de Empresas Rurais -- Sao Borja - RS," Relatorio Descritivo
(Preliminary Report) 1970.

et ——————

Meyer, Richard L., Paulo F. Cidade de Araujo, et. al., "Aspects Economicos da
Agricultura na Reglao de Ribeirao Preto, Ano Agricola 1969/70,"
(P. .. ‘minary Report), 1971.



Publication Abstracts

Journal Articles

Adams, Dale W , "Agricultural Credit in Latin America: A Critical Review
of Ixternal Funding Policy," American Journal of Agricultural
Economics, May, 1971.

During the 1960's aid agencies channeled over one hillion dol-
lars to agricultural credit svstems in Latin America. This
plus local funds boosted the real value of rural credit hv 12
percent per year. A number of assumptions underlving past cred-
it policy are critically examined. It is argued that currentlv
credit shortage is not the most pressing issue, Mather, empha-
sis should be placed on realistic pricing of rural credit and
mobllizing rural savings for credit use through interest incen-
tives.

Adams, Dale W , "What Can Underdeveloped Countries Lxpect from Foreign
Aid to Agriculture: Case Studv: Brazil - 1950-1070 " Inter-
American Economic Affairs, Vol. 25, No. 1, Summer, 1971,

From 1950 to 1970 about 325 million dollars worth of foreign
assistance was directed to Brazilian agriculture. This assis-
tance along with major commitments hv the Brazilian Government
resulted in rapid growth rates in agricuiture during the late
1960's. In general, however, it has been difficult to hrine
foreign resources to bear on agricultural problems. The most
notable contributions have been in improving rural transporta-
tion systems, increasing overall agricultural credit port-
folio, helping to establish a nationwide agricultural extension
system, and training large numbers of agricultural tcchinicians.

Adams, Dale W , Harlan Davis and lee Bettis, '"Is Inexpensive Credit a
Bargain for Small Farmers? The Recent Brazilian Fxperience,'
Inter-American Economic Affairs, Summer, 1972, pp. 47-58.

A large number of programs in less developed areas have stres-
sed inexpensive credit for small farmers. It has been assumed
that they can only be induced to use credit if it is inexpensive.
In addition to low interest rate policies, Brazil has increased
1ts supply of agricultural credit in the past decade three fold.
Various studies, however, suggest that very little of this in-
expensive credit has filtered out to small farmers. The authors
argue that low interest rate policies for rural capital markets
regsult in inefficient allocation of credit resourcrs, discourages
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financial savings, and destroys the incentives of banks to
loan to small borrowers. They conclude that realistic prices
on credit may result in much more credit going to small farm-
ers.

Rask, Norman, "The Impact of Selective Credit and Price Policies on the
Use of New Inputs,' Development Digest, Vol. I¥, No. 2, April,
1971.

The author suggests that a combination of input subsidies (via
low priced credit) plus substantial price supports have trans-
formed many extensive cattle grazing farms into intensive mech-
ized crop operations. This transformation produced substantial
increases in output and farm income. The availahility of in-
expensive credit scemed to plav a kev role in this transition
process. On the smaller, more traditional farms, both credit
utilization and modern input adoption lagged behind the changes
taking place on larger mechanized farms. The results sujgest
that an uneven distribution of credit may be blocking a more
uniform spread of increased productivity.

Rask, Norman, Richard L. Mever, and Fernando C. Peres, 'Credito Agricola
e Subsidios a Producao como Instrumentos para o Nesenvolvimento
da Agricultura Brasileira", Revista Brasileira de lconomina, No.
1/73.

This article summarizes earlv results of several studies dealing
with the impact of credit and price policy on agricultural de-
velopment in Southern Brazil and extends a similar framework of
analysis to devalopment possibilities in Northeast Brazil. The
authors argue that irtervention in factor and product markets,
where underutilized improved production technology cxlsted, re-
sulted in short-run gains in output in some nroducts. It ap-
pears however, that these policies fairly auicklv exnloited

known production alternatives. Further gains in productivity
.cem to be limited bv a lack of technical knowledge ahout improved
production systems. The need for increased emphasis on expand-
ing and continuing basic research or production technologv is
suggested as an important component of future agricultural policy
priorities.

Singh, I. J., "“he Transformation of Traditional Agriculture: A Case Study
of Punjab, Tndia," published in the American Journal of Agricul-
tural Ecznomics, May, 1971.

This paper reports the results of a dynamic repional model of
agricultural production response developed and applied to tra-
ditional agriculture which (1) is based on the already tested
notions of economic rationality and price responsiveness in
traditional agriculture; (2) incorporates several categories of
response for the already studied in the case of developed apri-
culture and (3) includes in an essential way the features of
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subsistence production and household firm interdependence that

are central to the study of production response in traditional
agriculture. Specifically, recursive linear programming and
activity analysis are used to analyze and simulate the production,
consumption and investment decisions of subsistence farmers in

a given region. The results for the central Punjab from 1952-

65 substantially capture the structural changes in investment
patterns, farm technology, labour use and market orientation
along with unprecedented increases in total output that have
spelled the content of the given revolution in the Puniab.

Economics and Sociology Mimeographs

Sorenson, Donald M., Norman Rask and Francis E. Walker, ''Capital Pro-
ductivity on Specialized Swine Farms in Southern Brazil,” De-
partment of Agricultural Economics and Rural Sociologv, The
Ohio State University, ESM No. 459, February, 1971.

This study reports on production function analvsis of cross
sectional data for several farm sizes. ™arginal returns to
operating expenses are higher on smaller farms, Familvy labor
and land demonstrate lov marginal returns for all farr

size groups. In general, the analvsis points to the desire-
ability from a production viewpcint of expansion in output at
the intensive margin. Hish returns to various canital innuts
may indicate the existence of external capital rationine, es-
pecially on smaller farm sizes.

Department Occasional Papers

Singh, I. J., "Tubewell Irrigation in the Punjab,"” Occasional Paper No. 17,
Ohio State University, November, 1970.

Using engineering equations this paner estimates the time re-
quired to irrigate an acre of land with varving tubewell in-
stallations 1in the Indian Punjab. This is done by estimating
the brake horsepower reaquirements for various tubewell {ustal-
lations under varying conditions of soil seepape, varving denth
of well, various pipe sizes and water discharge. Once the time
requirements are available {t then becomes possible to estimate
the costs of operations for various tubewells to arrive at sone
estimates of the efficiencv of irrigation bv various means. Al-
though illustrative data for the Indian Punjab are used the
methodology 1s quite general and can he applied anvwhere jpiven
assumptiocns on water depth, »lpe size, soll seepape, and the
brake hrrsepower of the tubewell installation.
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Singh, I. J., "The Strategic Details of Development, Traditional Apri-

culture," Occasional Paper No., 18, Ohio State Universitv, Nov.,
1970.

This paner argues that it 1s impossible to understand and ana-
lyze the process of development in traditionmal or near tradi-
tional agriculture unless one incorporates certain details
which are strategic to its development. These include the
details of firm-household interdenendence, of technolosical
change, of decision making and of regional interdependence.
The paper outlines these details and attempnts to draw impli-
cations for economic analysis.

Singh, I. J., "A Regional R.L.P. 'fodel of Traditional Agriculture,’ Oc-
casional Paper No. 19, Ohio State University, November, 19710,

This paper gives an outline of a dvnamic regional model that
can be used to analyze the transformation of traditional apri-
culture. It shows how regional farm activities such as nur-
chasing, production, sales, consumption, financial and invest-
ment can be inteprated into a recursive programming model that
incorporates details of technological choice and farm-level
decision making. It describes exnlicitlv the optimizing cri-
terion and the structure of constraints that would constitute
such a model, and the concent of planning behaviour that al-
lows us to make it dynamic.

Johl, S. S., '"Mechanization, Labor-Use and Productivity in Indian Agri-

culture," Occasional Paper No. 23, Ohio State Universitv, Decem-
ber, 1970.

Johl refutes the idea the mechanization of agriculture in labor
abundant developing countries increases unemplovment. Ille makces
a strong case for selective tvpe of farm mechanization. lie
cites the case of Punjab (India) where the new varietics of crons
-required higher doses of fertilizers, irrigation, cultural
operations and after care. These increased the demand for labor
and motive as well as draft power exceeded the availabilitv on
farms. Bullock power, therefore, started being substituted by
pumping sets, seed drills, thrashers and small tractors. This
partial mechanization of farm operations started generated
forces that made it possible to increase the intensity of crop-
ping, bringing new lands under cultivation and perform agricul-
tural opeiations more intensively and properly. As a result,
demand frr labor has been increasing without showing anv signs
of declinc in the ncar future.

He indicates that not onlv emplovment in agriculture increased,
cropped area per worker also increased, through interaction of
mechanization with other elements of {mproved production tech-
nology. The area previously put under fodder 1is being usced for
more intensive crops, require more labor. The market operations
also absorbed some additional labor.
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This mechanization encouraged manufacture of electric motors,
diesel engines, pumping sets, thrashers, sowing drills, other
power-drawn tools and implements, and conccined space parts.
A number of repair and space service-shops came up.

Engler, Joaquim J. de C., I. J. Singh, "Production Response to Technologi-
cal and Price Changes: A Study of Wheat and Cattle Farming in
Southern Brazil,'" Occasional Paper No. 33, Ohio State Universitv,
June, 1971.

This paper analyzes the impact of the price changes on resource
allocation on representative wheat and cattle farms in Southern
Brazil with the help of a programming model that includes alter-
native production, sales, and investment activities under various
technologies. More specifically it evaluates the possible im-
pact of changing the support prices of wheat now maintained
under a program to stimulate wheat production in Brazil. Op-
timal and parametric results for short run and long run price
changes show that under current support programs a wheat-sov-
bean combination will continue to replace livestock nroduction
and that attempts to reduce support prices would lead to a
transition away from wheat to soybean production or livestock
production on improved pasture. Analvsis of resource usec shows
that there 1s a seasonal unemplovment and scarcltv of labor and
that cash use is not sensitive to small changes in the nominal
interest rate in the short run. The internal rates of return to
capital use also indicate that current in erest rates charged to
farmers are very low when compared to carital productivity, and
are being heavily subsidized.

Johl, S. S., "An Analysis of Shifting Relative Prices and Marketing Facil-
ity Investments in the Context of Technological Change in the
Developing Countries," Occasional Paner No. 37, Ohio State Univer-
sity, October, 197].

Due to the successful introduction of new high vieldiny varieties,
the grain production has greatly increased in developing countries,
A few of these traditionally grain importing countries are becom-
ing self-sufficient in food, and some of them mav turn out to he
net exporters in the very near future. Johl feels that change

has necessitated drastic changes in the traditional lwport
oriented marketing system of these countries. This has required
public !uvestment in market facilities. He sugpests a rational
ceriteria for balancing the capacities with peak pressures mod-
erated with other policy elements, so that investment on coastal
as well as internal market facilities are balanced.

He further points out that investment in more flexible facilities
be considered against the irretrievability costs of fixed invest-
ments under constantly changing marketed quantities and thefr
temporal as well as spatial flows and patterns. He emphasizes
that government pricing of agricultural products must reflect
general market demand and supply conditions and it should also
provide incentive to the producers to modernize the production.
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Johl, S. S., "Agricultural Taxation in a Developing Economy: A Case Study
of India," Occasional Paper No. 39, Ohio State lniversity, Sep-
tember, 1971.

Johl indicates heavy dependence of developing countries on their
agricultural sector. In these countries agriculture does not
generate the forces necessary for non-agricultural sector to
move on a sustained growth path; and in turn, it suffers itself.
The major burden of mobilizing the domestic resources, however,
falls heavily on the weak shoulders of the agricultural sector.
He points out that in the developing countries the income dis-
parities are very much nronounced in the agricultural sector
because of the acutely skewed distribution of the cultivated
land. Yet, in spite of these disparities, with a good tax-
naying ability of the upper-income groups, the aericultural
sector passes as more or less a homogeneous sector in the tax-
ing policies; and agricultural elite class normallv =manages to
take shelter behind the mvth if a low or no taxnavine abilite

of the agricultural sector as a wvhole.

lle suggests that as the economy of a region improves, the rela-
tive share of agricultural taxes decreases in the total tax
revenue, whereas an increasing proportion of the state revenue
expenditure is being incurred on agricultural development. i
points out to a considerahle scope, for mobilization of reseurces
from agricultural sector. This scope exists because of acute
disparities in the distribution of productive assets and incomes
of the cultivators.

Then he suggests a combination of four taxes on agriculture.

Johl, S. ., "Process of Growth in a Dualistic Economv: The Interaction
of Population CGrowth and Technological Improvements in Apricul-
ture," Occasional Paper No. 40, Ohio State Universitv, 1971.

Johl believes a modern industrial sector can he built up onlv
on the basis of surpluses of a modernized dynamic agricultural
sector, which is a reservoir of labor and generator of capital
resources for the industrial sectors. Pollicies directed at
distorting the factor prices through special low cost capital,
tax rebates and subsidies, etc; to favor the industrial sector
without a matching growth in the agricultural sector simply
lead to artificially high industrial wages, growing urban un-
employment, soaring urban traditional-service sector, growing
pressure on government for capital subsidization in industrv,
low agricultural wages and disguised as well as open unemplov-
ment, lcading to the conditions developing into an over-all
agricultural as well as industrial stagnatiom.

He stresses that explicit emphasis must be placed on increasing
agricultural production and surpluses. Average production per
worker must not be sacrificed to force a labor-intensive tech-
nology in agriculture.
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Day, Richard, H. and I. J. Singh, "A Dynamic Microeconometric Model of

Singh, I.

Agricultural Development,” Occasional Paper No. 43, Ohio State
University, October, 1970,

This paper outlines the gencral requirements for a dynamic
microeconomic model of agricultural development. It then
presents a mathematical theory that Incorporates several fea-
tures such as the lexicographic ordering of farm goals includ-
ing subsistence and safety, and the use of market and firm
feedback to yield a discrete time, open dvnamic svstem. Such
a system is used to represent the decisions of farm operators
depending on considerations of technologv, finance, learning,
subsistence, commercial consumption safctv and profits. The
theory is then approximated by a regional model which Is esti-
mated with data for the Central Punjab (India). Several tests
are developed and used to test the model's ahilitv to describe
the recent agricultural historv of the region. The results
support the inference that the farm decision theorv and nodel
are capable of capturing the structure of apricultural chanae
to gain a clearer understanding of past development and to
project likelv future developments under presentlv conceived
policy alternatives.

J., "The Consumption Behavior of Peasant Households: A Case
Study of Punjab, India,'" Occasional Paner 'lo. 45, Ohio State
University, November, 1971.

This study attempts to estimate peasant household consumption
functions for five subsistence crops. Two sets of factors--
"real and market' are examined. Real factors include the pro-
duction of the subsistence crop and its ncar consumption sub-
stitute and the size of the household, vhile market factors
include the harvest prices of the crop and its substitute and
household cash incomes. The availability of time series and
cross-section data provide a panel of hausehold ohservations.
Pooled data are used to first estimate individual household
functions to obtain estimates for the first order serial co-
efficients, which are used to transform the data. Permitting
interdependence within houschold crop functions and assuming
away contemporaneous correlation between houscholds, a multi-
variate regression model akin to Zellner's (1962) sceninglv
unrelated regression cquations is fitted to the pooled house-
hold data. Results indicate that '"real” factors are crucial
in determining the consumption behaviour in the case of ''sub-
gistence' crops but that "market'" factors are more imnortant
in the case of '"'cash' crons. The results extend "aj Krishna's
analysls (1965) and suggest that until a larger proportion of
their output is marketed, we can expect the price and income
elasticities of demand for their own output to be insignificant
for peasant households where demand is more closely dependent
upon production and the size of the housechold,
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Erven, Bernard L., and Norman Rask, "Credit Infusion as a Smali Farmer
Development Strategy -- The Ibiruba Pilot Project in Southern
Brazil," Occasional Paner No. 48, Nhio State Imiversitv, Decem-
ber, 1971.

Small farmer development programs have often followed a strategy
of simply acting as a 'broker' between credit institutions and
borrowers. This study reports on a pilot nroject that followed
this strategy in southern Brazil in the mid-1960's. The project
involved an infusion of agricultural credit, extension activitics
to complement the additional credit, and evaluation of the eco-
nomics conseaquences. Three factors were identified which appeared
to be fundamental to the successful functioning of such a pro-
ject: (1) There must be integration of credit, technical as-
sistance, improved production technology, and coordinated sup-
port and involvement of local and state agencies. (2) BRanks

must have a sufficient profit stimulus which assures their con-
tinued and aggressive involvement in lending to small farmers.
(3) Anv bottlenecks in farm production technologv must be removed
through research and farmer education.

Johl, S. S., "Growing Labor-force and Unemplovment,"' Occasinral Paper MNo.
53, Ohio State Universitv, December, 1971,

Johl believes that the basic problem of the developing countries
is their failure to provide bare necessities of life to their
fast growing population. This problem has been further agpgravatecd
by the rising expectations, which widened the gap hetween the
availability of goods and services and the needs of fast growing
population. The emphasis has been on increasing the total size
of the pie withcut much concern as to where it is eenerated and
how it gets distributed. He agrees with Lester Brown that the
food-population problem of the sixties is becoming the employment-
population problem of the scventies, because of the increasing
flow of the new labor force generated bv high birth rates of
fifties and sixties.

He observes that deliverate emphasis on developing modern sector
(industry) through subsidising capital and price distortion de-
creased the share of emplovment in the primarv sector. Rural-
urban migration is forced. They have been increasingly absorbed
in the urban-traditional-service sector which is believed to he
consisting of low productivity.

He suggeits not to distort factor prices, not to pive price-sun-
port for unduely long time. Ille emphasizes the need for technical
education, and indigenous technolopy or at least its adaptation
to the situation. He suppests an all out effort on birthcontrol
and famiiy planning wvhere, to him, lies the ultimate solution,
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Adams, Dale, and Joseph L. Tommy, 'Changes in Small Farmer GCredit U'sc in
Southern Brazil, 1965-69," Occasional Paper No. 61, Ohio State
University, Februarv, 1972,

Study focuses on characteristics of farmers in Southern Brazil
who received additional bank credit between 1965 and 1969. In-
formation on credit use among 289 farmers for these two vears is
analyzed. Despite a massive credit build up in Brazil duriny
this period, results of the study strongly suggested that very
few new small borrowers were benefited. Heavily subsidized in-
terest rates on hank credit also apnear to have caused atrophv
in non-bank credit markets in rural areas. Studv concludes that
increasing the amount of credit in the banking svstem will have
little benefit for small farmers unless special inducements are
given banks to make small loans.

Singh, 1. J., and Richard H. Day, "A Microeconometric Chronicle of the
Green Revolution,” Occasional Paner No. 69, Ohio State Universitv,
March 1972,

This paper presents the detailed results of a recursive linear
programming model used to simulate the agricultural historv of
the central districts of the Indian Punjab over a 14 vear perioad
from 1952-65. The Chronicle discusses model results focusine

on productivity, capital utilization, emplovment, technological
change, factor substitution, commercialization ind mechanization,
and indicates how these results were able to canture the main
features of agricultural development in the repion in a dvnamic
framework. These features included i) a ranid vrowth in output
and factor productivity, u) a rapid adontion of the “areen re-
volution' package (new seeds, fertilizers and water), =) tasl
specific mechanization in an apparentlv labour surplus ceenomv,
w) a structural change in the demand for and the composition of
inputs via changing factor proportions and substitution and n)

an increased commercialization of the farm sector. 4An attempt

's made to explain these features snecially the reasons for
mechanization in a "labour surplus' economv. Future developments
indicate continuing underemplovment of farm lahour and the nos-
eibility of agricultural surpluses in the region, both havine
major implications for Indian agriculture.

Singh, I. J., and Richard H. Dav, "Capital-Labor l'tilization and Substi-
tution In Punjab Agriculture,' Occasional Paper !o. 70, Ohio
State University, March, 1972,

This paper analyzes the capital-labor utilization and substitu-
tion patterns for Punjab agriculture to the vear 1980 and dis-
plays short-run capital-labor substitution relations as they
existed in the years 1955, 1965 and 1970 and as projected for
the year 1980. These projections and comparitive static results
are derived from a dvnamic microeconometric simulation model of
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Punjab agriculture which was designed to track the actual course
of development and make possible projections under alternative
policy assumptions. Bv using parametric cost and resource pro-
gramming this model is used to derive the long-run lahor and cap-
ital productivity and substitution, employment and capital use
and the short-run marginal efficiency of capital, derived demand
for non-farm capital goods, the demand for debt, the derived de-
mand for labor, capital-labor substitution and capital intensive
sources of farm power, for the years 1955, 1965, 1970, and 1980,
The paper reports on a studv commissioned bv the Development
Researcn Center, I.B.R.D.

J. and Richard H. Dav, ''Data Appendix for a Microeconometric
Chronicle of the Green Revolution,'" Occasional Paper “o. 71,
Ohio State University, March, 1972,

None. This is a data appendix for occasional paper No. 69 and
presents the results of the Central Punjab R.L.P. model for 1952~
65. Only tables of the model results are provided.

J. and Choong Ahn, "Employment and Capital-Labor Substitution in
South Brazilian Agriculture,' Occasional Par~r No. 72, NOhio Stnte
University, 1972,

This paper analyzes the capital-labor utilization and substitution
patterns for the wheat region of Rio Grande do Sul in Southern
Brazil. By using parametric programming it displavs short-run
capital labor substitution relations as thev werec estimated for
1960, 1965 and 1970 from a dynamic regional model used to simu-
late the agricultural transformation in the region. The results
include estimates of land use, emplovment, capital utilization,
factor proportions and productivitv in the long-run and compara-
tive static short-run estimates for the marginal efficiencv of
capital, the derived demand for labor and non-farm canital poods,
capital-labor and machine-power substitution and the demand for
debt, for the region and decomposed bv farm size for small, medium
and large farms. The paper reports on a study commissioned hv

the Development Research Center, I.B.R.D,

Ahn, Choong Yong and I. J. Singh, '"Data Appendix Analyzing the Results for

the R.1..P. Model of Agricultural Development in the Wheat Region
of Southern Brazil (1960-1970): Regional Resource Use, Factor
Proportions, and Productivities hy Farm Size,' Occasional pPaper
No. 82, Ohio State University, June, 1972.

This is a data appendix that reports systematically some of the
initial results of a recursive programming model developed for

the wheat region of Southern Brazil and estimated for the period
1960-70, in order to capture the dynamics of agricultural develop-
ment in the region. Only tables are provided of the model results.
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Rasl, Vorman, "Technological Change and the Traditional Small Farmer o
RPio Grande do Sul--Rrazil,’” Necasinnal Paper No. 95, Mii. “ring
miversity, June, 1972,

Small farmers are not Yeeping pace with rates of crovth oo
larger farms. Some modest advances are occurrine in the use of
low cost technolopv. Investment In fertilizer, ivnrovedd ratios
and other forms of more expensive technologyv, howvever, are lin-
ited to a few small farms and then onlv for sclected cnterprise:s
(those with assured martets and production financing).

Ahn, Choong Yong, and I. J. Singh, "Distribution «f Farm Incomes Pader
Alternative Policv legpimes: A Dvnamic Analvsis or voeat el -
opments in Southern Brazil (1261-1270) . Accasional *ewr “oo B0y
Nhio State University, .Junc 1972,

Tis paper attempts to analvze the posuible immact 0t e vheal
price subsidy proprams initiated in #razil in 190 7-v 2 ane rhe
distribution of farm incormes amone small (9=5%0C "L -tare =), e lim

(51-350 nectares) and laree (3531-10 900 hactarony Careers, i
is done by constructing a renrional ~olel of the » went v cfore or
Pio Grande do Sul using a recursive nrogrammive fra~or’ . e

model is estimated from 176N-1970 under alterrative aolice as-

sumptions.

Briefly the main results from the model simulations indicate:

(1) The pricing policies accompanied bv a lilweral availability
of institutional credit that onrevailed in the neriad rere
responsible for nearlv doubling the rate of vrowth of farem
output in the region in the decade of the sixties.

(2) The price support policy has had the effect of increasine
the rate of growth of farm output on medinm and larpge Farms
compared to small farms; while a liberal credit program has
enabled medium farms to expand their outnut more rapidiv
compared to other farms,

(3) Price support pnolicies have tended to increasc the share of
total output of large farms relative to small and medium farms;
while a liberal credit program tended to increasc tin share
of output of medium farms.

(4) The joint impact of the price subsidv and credit pnrogpram was
to increase the ineauality of farm incomes of small and medium
vis a vis large farms while preserving the initial ineaualitv
be.ween small and medium farms. Had internatfonal nrices
for wheat and beef prevailed these inequalities would have
been reduced, though onlv slightlv, instead of increased.
This does not occur bv reducing credit availahilitv though
ircreases in ineaualitv are slightly smaller.

(5) The inequalities of returns to ramilv labor are gencrallv
greater than the inequalities of farm incomes, but the joint
impact upon returns to family labor has been similar as the
impact upon farm incomes. Again the removal of domestic
price subsidies (distortions) would have reduced thesc in-
equalities, though slightlv., While the restriction of credit
would not reduce these inequalities, onlv slightlv moderate
their increase.
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Rask, MNorman, and Jchn Stitzlein, "Mecanizacao Apricola no Sul do Brazil -
Scu Impacto No Nivel FEmprego, \a Produtividade e no Custo de
Producao,’’ presented at Seminar on the Influence of Agpricultural
Policy on Capital Formation, February 29-March 1, 1972, “tinistry
of Agriculture, FAPA/SUPLAN, Brasilia, Brazil.

This studvy investigates the impact of a subhstantial ratc of cap-
ital investment in mechanized power and equipment of farms in
Southern Brazil. Changes in agricultural emplovment, producti -
vity and production are examined and compared for reesions renre-
senting three situations.
1. ™echanization accompanied bv farm size increases.
2. M“echanization accompanied hv enterprise change (livestact
to crop).
3. Mechanization in which neither enternrise nor farm sizo
changes are apparent.
In all cases mechanized farms incurred substantiallv greater ir-
vestments in operating exmenses per unit of output, Labor emplow-
ment changes varied depending on the situation and on farm size,
Employment levels declined in the situations vhere farm size i--
creased, but showed significant pains when enterprise chanues
accompanied mechanization. Output increases ranged from moder-t
to almost ten fold (enternrisc change situation)., ‘‘ore intene.
land use and double cropping contributed to the output increns.

Engler, Joaquim J. de C., and Richard L. Mever, "Trigo, Producao, Precos,
e Produtividade,” nresented at Seminar on the Tnfluence of 4 :ri-
cultural Policv on Capital Formation, Fehruarv ?9-*farch 1, 1072,
Ministry of Agriculture, EAPA/SUPLAN, Brasilia, Brazil.

This studv summarizes the impact of reccnt wheat policy in Brazil
and reports on a linear programming study of enterprise nossihil-
ities in the wheat region of Southern Brazil. Alternative tech-
nologyv and pricing situations are assumed. Under current suoport
programs, a double cronping pattern of vheat and sovbeans will
continue to replace livestock nroduction. Reducing wheat supvort
prices would lead to a transition awav from wvheat to single crop-
ping of sovbeans and livestock production on improved pasture.
The current emphasis on wheat production leads to a marked =ea-
sonal demand for lahor. The demand for credit is not sensitive
to chanpes in interest rates which are currentlv anite low,

Nelson, Wiiliam C , and Richard L. Mever, "O Aumento da Produtividade Arricola:
0 Caso de Fertilizantes," nresented at Seminar on the Influence
of Agricultural Policy on Canital Formation, Februarv 20-arch 1,
1972, Ministry of Agriculture, EAPA/SUPLAN, Brasilia, Brazil.

In recent years, Brazil has emnloved a series of nolicies to stime
ulate fertilizer use. The rationalebehind this effort has heen
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that fertilizer is highly productive and nrofitable for farmers

to use. This renort challenges this assumption and cites rescarch
by the authors and others to demonstrate that a technolocical har-
rier to significant gains in productivity in manv agriculturai
products exists. Analysis of farmer experience and fertility
trial results show that fertilizer production functions have very
low profiles and that optimum use by farmers is often reached
short of recommended levels. The need for additional basic re-
search to improve production technology is indicated.

Peres, Fernando Curi, and Dale W Adams, "Resultados da Recente Politica
de Credito Rural no Brasil," presented at Seminar on the Influence
of Agricultural Policy on Capital Formation, Februarv 29, March 1
1972, Ministry of Agriculture, FEAPA/SUPLAN, Brasilia, Rrazil,

A

Paper presents a summary of results from agricultural credit re-
search in Brazil. It also suggests nolicv changes which might
improve credit nerformance. PResearch has indicated that onlv a
few additional small borrowers have henefited from the recent
large increase in agricultural credit in Brazil, that returns to
credit use on large farms mav be rather lov, that farrers vin
have access to credit generallv use relativelv larpge amonnts,
and that hanks have little incentive to loan to small farmi rs,
Authors argue that raising the real rates of interest charved

on credit would more efficientlv allocate resonrces.



APPRNDINY 11
KNOWN USES OF PPOJECT MATERIALS

UIse of Project “aterials in the I'nited States

1. Seminars and Workshops

1. Agricultural Develonment Council Seminar on ''Mevelopment Strateries
for Low Income Farmers," held at NDhio State "miversit, Sentemher
1971.

2. Agricultural hevelonment Council Seminar an "Agricultural Pesearch
Planning,"” held in Yew Yor! Citv, Januarv, 1972,

3. Agricultural Development Council Seminar on "Agricultural Crelit
for Small Farmers in LNC's,” held in Uashington, D. ©., Anril, 1072,

4, Pesearch information served as backeround materials for nrenaration
of several paners to be nresented at the AID, 1773 Snring "eview of

Small Farmer Credit.
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II. Use of Data and Research Material

1. The project maintains a mailing list of over 80 institutions and
individuals in the U. S. and other countries. Copies of all pro-
ject publications are regularly sent to members of this mailing
list.

2., Provided information on fertilizer-credit study to Purdue University,
January, 1970.

3. Provided research information on Brazil to Michigan State University,
June, 1970.

4, Provided dissertation information on Brazil studies to Utah State
University, June, 1970,

5. Provided research data on farm mechanization to University of
Minnesota, November, 1970,

6. Provided research information on agricultural credit to Michigan
State University, January, 1971.

7. Provided research material on technological and price changes to
Texas A & M University, July, 1971.

8. Provided fertilizer use information to Tennessee Valley Authority-
Muscle Shoals, Alabama, August, 1971.

9. Provided research material to ABT Associates, Inc., Cambridge,
Mass., August, 1971.

10. Provided recearch material to the Economic Research Service, USDA,
Washington, D. C., May, 1972,
11. Provided research material on credit to the International Bank for

Reconstruction and Development, Washington, D. C., May, 1972.
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13.

Use

3.

11.

1.

2.

Use of Data in B

istributi f

)

Background bibliographic information was used to nrepare ''An Annotated
Bibliography on Rural Credit and Savings in Less Naveloped Countries'
for the Bureau of Technical Assistance, AID, June. 1972,

Research information provided to the Development Advisory Service,
Harvard University, 1972.

Use of Project Materials in Brazil

of_Survey Techniaues and Instruments
Sample project auestionnaires have been distributed to universitv
researchers and a private consulting firm from a fertilizer studv,
Project personnel have discussed research techniaues with local
researchers.
Project experience used in nlanning research in llortheast Brazil.
Four Brazilian M.S. theses completed.
Twelve to fourteen Brazilian *.S. theses in nrocess.
One Purdue Ph.D, thesis comnleted.
Nne Universitv of Minnesota Ph.D. thesis in nrocess.

One studv of farm credit in nrocess bv Rrazilian nrofessor.

esearch Pesults, Seninars, Conferences, etc.

Twelve research notes distributed in Portuguese in Brazil.
Several thesesand research papers distributed to 8 principal
Brazilian research institutions.
Four papers presented and discussed by 150 Brazilians and Americans
in a two-dav seminar sponsored bv Project and 'inistrv of Agricul-
ture in Brazil in February, 1972. A summary of the napers was nre-
sonted in a samll groun session of hipgher level ministrv and bhank
Subsequent distribution of approximat :1v 400 coples of

personnel.

proceedings of seminar,
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Preliminary results used bv two Brazilian asricultural acornmista,
Junqueira and Pelegrini, in AMNDA seminar.
Nelson fertilizer studv used hv AMDA, ATD, TVA, and “inistre of

Agriculture in planning additinnal fertilizer wor'.

Engler and Meyer nresented results of wheat nolicv reaeare’ in
seminar at the Instituto de Fconomia Agricola, State of San "anlo.
Results of credit and other studies used Lhv Alherto Vefoa and Thv

Pedroso in a paper presented at 1972 meetine nf Prazilian Avrienl-
tural Tconomics Societv dealing with research on aericultural nalijcics,
Pask and 'lever used preliminary results as consultants te [SATH ap
PROTERPA, a fund established for agrarian reforr in aortheast Prazil.
Research findings cited ir various ‘inistrv of Aariculture »u-l{ra-

tions on situation of apriculture and nolicv alternarives.

Use of Project Materials in Other fountries
Provided research information and conies of aucstionnaires and fi.l!
research procedure to USAID ‘'ission, 'igeria, lovemher, 1970,
Research material on credit, fertilizer and mechanization to I'SAI,
*4ssion, Chile, Februarv, 1971,
Exchange of research information with the Institute of “evelonmist
Studies, imiversity of Sussex, Briehton, Fneland, ‘*‘arch, 1971,
Research material on R.L.P. model for traditional asriculture, tc
the Internatinnal Institute of Tropical Aericulture, “ieecria,
November, 1971.
Research information provided to USATH *‘ission, Vietnam, *ahruarwv,
1972,

Resecarch information orovided to I'SATD ‘Mission, Philinnines, .Tune,

1972.



