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REPORT Sl.!"'ARY 

I. 	 Project Title and Contract Number: "Analvsis of Canital Formation and Tech­
nological Innovation at the Farm Level in !)C's," AID/csd-25nl. 

2. 	Principal Investigator: Dr. David Ii.Bovne, Project Supervisor.
 
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): Sl 06 . 2 9O.O0 

6. 	Total expenditures and obligations through 
vrevious contract year (as of 3/31/72): $ 742 50.00 

7. 	Total estimated expenditures and obligations 
(4/1/72-3/31/73): $ 283L340.00 

8. 	Estimated expenditures for next contract year
 
(4/1/73-3/31/74): S 285,969.no
 

B. 	Narrative Summary of Accompishments 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 agri­
culture price and credit policies on this Process. The conceptual model focuses
 
on the interrelated farm-household decision Process concerning family consump­
tion, farm production decisions and non-farm investment alternatives. A large
 
farm level data base representing major tvnes of farming regions, development
 
processes, and policy programs has been secured. Cooperative research has been
 
conducted with five Brazilian universities, a state research institute, the 
Bank of Brazil, and the 'Ministrvof Agriculture. 

Preliminaiv -esearch findings indicate that: (1) Programs to increase agri­
cultural productivity through expanded credit supplies at low interest rates, 
and selected high product price supports (wheat), havc resulted in capita] use 
distortions. (2) A major part of the expanded credit sunT)lv has been absorbed 
by medium and large farms resulting in Inenuities 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 substantial capital invest­
ments. These findings inve been widelv rcrorted and discussed. 'lie credit 
findings served as the basis for consultation wit', the I'SAID ' !ssion on Program 
development. Each issue was prominent in the final renort of a consultative 
visit by project pirsonnel to help develor 1;riorities for the Proterra Program 
in Northeast Brazil ind in a seminar iointlv snonsored hv the Project and the 
Ministrv of Agriculture for 150 nn'tional research and policv leaders. 1esearch 
results are regularly reported in Fnglish and Portuguese through a project pub­
lication series with distribution throughout Brazil, the [Inited States and to 
interested people and institution!; around time world. 

http:285,969.no
http:283L340.00
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THIRD ANNUAL REPORT for
 
RESEARCII PROJECT 

"ANALYSIS OF CAPITAL FORIATION
 

AND T'hCI1NOILOGTCAL INNOVATION
 
AT TIHE FAM LEVEL IN LDC's"
 

A) General Background
 

It,most LI)C's, significant increases in agricultural production must
 

depend 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 agriculture. 

Capital formation on farms (net new investment) is usually a slow 

a function of farm income, family consumptionaccretionary process and is 


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 way of substantially in­

creasing the rates of return from these investments.
 

or
Although capital investments from the farm unit's internal funds 


labor investments do not exist oit an important scale, it is generally assumed
 

that readily available opportunities exist to productively increase the use
 

of capital. Based on this assumption, large amounts of money and personnel
 

Little empirical
are committed to agricultural credit and related programs. 

analysis, however, is available to substantiate the impact of these programs.
 

(1) What portion
Agricultural planners [or example, lack information on: 


of the funds can be used? (2) What is the effect on permanent investments
 

on farms? (3) How much additional income is generated? (4) What is the
 

How much of the savings are reinvested on
disposition of this Income? (5) 


farms? and (6) How do these results vary by farm size, type of farm, or
 

other farm characteristics? Development planners know very little about how
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farm operators accumulate and allocate capital resources on farms in less de­

veloped countries.
 

B) Proict" ojec.tiv.es 

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

1. Investigate and describe capital formation and utilization at the 

farm 1 ,vel, including the imnact of technological change on the need for 

canital and on t 1 e capital formation process. 

2. Evaluate the imnlication and impact of selected nolicies designed 

to stimulate capital formation. 

The oririnal plan of work called for an extensive farm-level data collection 

effort to he mounted in southern Brazil durinc, the first two vearg of the contract. 

Data was to be collected from a sufficiently large cross section of farms so that 

homogeneous farm prouns could be identified, reflecting the farm characteristics 

of size, tv-e, technoloqv, tonure, mnrket orientation, management level, and 

noi.,er use. The contractor was to cooperate with host Povernment Institutions in 

conducting this field research. 

"11w. necessary basic (field) stu(Iies for Preliminarv analysis vere to !e corn-

Pleted 1,Itb n t,io years. Subsenuentlv research efforts were to concentrate on 

improvinf restcrch procedures, extending the analysis to other farm tvnes 1.i thin 

the same region and Initiating studies in other reqgions of Brazil and in other 

countries (India). 

Research vas also t( be '1irected toward assessing the imnact of nolic, 

variables on capital formation and technnlofrt cl,arnge and a regional model .zas 

to be developed for a limited geographical area. 

The plan of work was later modi fled tn include exnanded research on sociolog-

Ical variables. Due to budgeting and othor resqtrictions, a nianned extension 

of research activities to the country of Tndia durinp 1972 " as canceled. 

http:ojec.tiv.es


C) continued !.elevance of /1_tectives 

No modifi[cation needed. 

D) Acc. ) ints to Date 

a) Preparation of Data Base 

l'he great heterogenietv among farms in develonini agriculture, especial-

Iv apparent In the Brazil exnerience, led to the need for strong and ,-Idea 

spread data base from which to investigate the many aspects related to capital 

Substantial differences among farms in size
formation and agricultural PolicY. 

technology, tenure, enterprise combination and resourceof oneration, use of 


The first two years, therefore,
endowment, dictate different growth paths. 


ronre­were largelv devoted to the design and buildun of a farm level data base 

sentative of major tvnes of farming regions and develonment processes in Southern 

Brazil. Over 1700 intensive farm level interviews in a four state area have 

this neriod and together with q54 interviews from pre­been undertaken during 

;tudies (1965) form the initial data base for the nroject. Additionalvious 

data gathering has been conducted with Innut firms (258) and over 50n inter­

study of the sociological aspects of technologicalviews were completed in a 

out jointly with Brazilianchange. Field research activities have been carried 

universities and research institutes.
 

b) Data analvsis
 

Preliminary analw;is has been undertaken concurrentlv with the establish­

ment of the research data base. These studies have initially focused on agri­

cultural credit, fertilizer, mechanization and the capital formation process.
 

A more complete analysis is now being undertaken. Preliminary findings, however,
 

allow the identification of some tentative conclusions.
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It is apparent that within the Brazil experience, favorable price and cred­

it ilOJicv (with selected capital and product items) provides an economic environ­

!,I, ' ,, which ranid farm level canital formation and technological change 

,v. oIvr, a less vigorous program in complementary areas of development
 

and inputs has led to seri­and less attention to a broader spectrum of products 

ous distortions in capital use and productivitv, and in the distributions of these 

gains among farmer groups. 	 For example:
 

low interest rates, have stimulated 
-- Agricultural policies, especially 

the use of modern inputs (fertilizer) up to and hevondl the point of oD­

timum economic utilization. 

-- ligh product prices (wheat) have been associated with Intense can­

italization of agriculture (principallv mechanization). Simulated farm 

models, however, using lower levels of price ;ubsidies, f;enerated on­

with more diversified enterprise combinations renuiringtimum solutions 

more intensive use of less machinerv.
 

with the 
-- Development of new production technology has not ':ent nace 

capital use in agriculture. This has led toincentives to increasc 

of Incentive pro-'rams to induceseveral problems: high social cost 

farme:s to capitalize, low ohysical nroductivitv of invested canital, 

of increased farm Income to non-productive uses.and diversiun 

more 
-- Agricultural Policies, 	 esneciallv credit have in practice heen 

Small farmrs enerallv 1 use considerahlv less
available to larp.e farms. 

to operating expenses,of modern inputq, have a smaller ratio of credit 

to the use of additional inputsyet demonstrate higher marginal returns 

than do larger farms.
 

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

of thee Inputs are used, new creditOn farms where suhstantial amounts 
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is enual to 50 to 75 nercent or more of annual oneratinp exnenses. At 

the national level , increases in fertilizer u-e are closely related to 

increases in Agricultural credit.
 

-- "T'e composition of new canital investments is stronglv weighted in 

favor of off farm purchased Innuts, prlncinallv short term Investments
 

commonly included In operating expenses. 

These preliminary findings nrovide additional evidence on current controversies 

in develonment theory and practice. 

-- They support the conclusion that farmers in developing agriculture 

are economicallv rationale and i-,111. respond to economic stimul. 

-- yhev not the generallv held feeling that low interestdo support 

rates are necessary to induce small farmers to intensifv canital use. 

On the contrary, low interest rates through commercial credit channels 

may actually retard credit flow to srall farms, 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 profitable technologv 

is developed. Favorable (artificially high) Pricinp will al]ot.? some 

movement along existing nroduction functions, but substantial invest­

ments will occur only If the total function is shifted outward through 

the development of new technology.
 

2.) InterprtAtion of Data and Supporting Evidence 

fte preliminarv findings noted above flow from four basic studies which 

focus on fertilizer, asr'cultural credit, mechanization and the capital forma­

tion process. Ile latter study involves both cross sectional farm level data
 

and simulation of the wheat region and wheat incentive nrogram, through a 

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

a) An Economic Analysis of Fertilizer Utilization 

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. '!arginal productivities for fertilizer use were very low, and the
 

general conclusion was that actual use was close to or beyond economic optimum
 

levels even at levels substantially 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 accept when compared with exnerimental data, 

and established opinion regarding the profitability of fertilizer use. The 

Institute de Economia Agricola of the State of Sao Paulo became interested in 

the issue and offered to jointly sunnort ,.4ith the Cnnital Formation Project a 

second survey in the same refion wth the objective of rtudving the issue in 

greater detail.. A Trct::odologv tias develoneY to more snecificall determine 

fertilizer practices and returns, and thL fiold research will he cnndlicted 1v 

the Institute and the lhenartpi;'nto de Ciencias Socials Aplicadas of the Escola 

Superior de Agricultura "Lutz de Ouelroz" i- Tulv, 1072!. The data .,ill also 

he used by graduato sttdents and tecd!,,IciansIin tlio twn inst it itons for a 

series of studles nn t, !'conomics of fortiizatic,.. 

11) The Economics ,f A.gricultural Credit _1, t 

Several studic have been completed Hn t',ls area. One by Rao using data 

from 1965 demonstrated that the credit needs of traditional farms are limited 

while the transformation of agricultiure reitres c(ins iderable amountq of credit:. 



in working assets, e.e. livestoc!k and enuinment,
it was found that investment 

for all grouns of farm.s, 
was .:enerally close to economic ontimum levels ,it 

fertil znr, insecticides, an(I feed, was 
Inves tment in onerating exOens es, e.,. 

The def.ree of under­
found to be less than optimum, except on large farms. 

viere ti level of credit use .as lower. 
Inves;tment ,as higher on smaller farms, 

small farms -,ere facing external credit ration-
Thlerefore It was concluded that 

imnortant in explaining credit 
ins. (nerating expenses ,iere found to Ie 	 most 

to consumption expenditures, even on
funds vere not diverteduse, and borrowed 

farmers s"ould be provided
small farms. The general conclusion was that small 

reallocation 
more credit through an exoansion of credit facilities or through 

of funds.
 

that the trend in use of credit fromI1esearch by Tommy, however, showed 

1965 to 1969 was iust the opposite. Pecent substantial increases in institu­

gone to a rather narrow group of
credit have apparentlytional agricultural 


been receiving significant amounts of credit in
 
farmers, mainly those who had 

1965. Only very modest amounts of capital were being formed on units which did 

not use credit.
 

to Brazil because 
These issues continue to be of fundamental. tmoortance 

agri­
is one of the major factors associated with recent 
agricultural credit 


r . 	 rationing
growth. Furthermore, ter are suggestion; that canital

cultural 

the northern and
under utilization of land observed In

explains part of the 

the country. Rfesearch is now "'eing nlanned with the '!in­
northeastern part of 


to test this hvothesls.
istrv of AgRkiculture wl.ich will try 

c) Aricultural Mechanization 

a sub-
The initial mechanization study is investigating the impact of 


stantial rate of capital investment in mechanized power and ecuinment in three
 

Changes in apricultural employment, pro­
farm situations in Southern Brazil. 




ductivity and production cost were examined and compared for reviopq renreqent­

ing the following three situations: (1) "echanization acconnanled yv farm size 

increases, (2) Mechanization accomnanied by enterprise chanpge (livestock to crop) 

and (3) Mechanization In which neither enterprise nor farm size changes are ap­

narent.
 

The effect of mechanization on nroductlon costs are auite clear. In all 

cases mechanized farms incurred substantlallv greater investments in onerating 

expenses per unit of output. Labor emnlovment changes varied depending on the 

situation and on farm size. Employment levels declined in the situation where 

farm size increased, but shoved significant s,nins when enternrise changes ac­

companied mechanization. Output increases rangod from moderate to almost ten 

fold (enternrises chanpe situation). "ore Intense land use and dnuble cronpinp 

contrihted to the output increases. 

d) Caapi.ta.l Form.at ion (Wheat _egion) 

Prazilian Apricultur1 policy has been dlrected tomard the reduction of 

wheat imports and acceleration of apricult-ral -ro,'th In the Yheat rrodicinp 

a r e a. 

In addition to the increase in wheat production caused bv the ,,heat nolIcy, 

Mever and Larj;on showed how non-farm rural infrastructure improved ,Ith the pro­

duction Increase and in turn aided in te expansion. ror example, in selected 

munlciplos (counties) the number of innut dealers ranidlv expanded along ,ith 

the variety of services nrovided. The marl]etin, system, mainly coonerative, had 

to realize massive invcstments In facilities to keen pace. 

A recursive linear nrogramminv model was constructerl to canturn additional 

dynamic aspects of the transformation from livestock to crop farming,. This model 

simulated changes on three farm sizes In the -,heat region during the decade of 

the 60's and accurately demonstrated the, differ.ntial imnact of Drice and credit 

pollcv on capital formation between the farm sizes. Alternative policv variables 
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were intro'uced to estimate changes in the cantal growth nath that would have 

resulted from a somewhat different policy focus.
 

'riese results have supported the argument that technological problem! Piay 

inhibit future agricultural growth. The research has helped demonstrate the 

usefulness of sector modeling in studving agricultitral develonment and policies.
 

The new economic policy and research office (EAPA) recently created in the
 

Brazilian "'inistry of Agriculture is studving the technologv issue and [s con­

sidering the possibility of using some tvne of sector modeling in Its work.
 

One of the effects of these several research results has been an improved 

understanding of the ways in which agricultural nrograms and nolicies affect 

farm level growth and canital formation. At thf same time, farm level data has 

uncovered reasons why some planned policy obectives have not been fully reached, 

and indicated nossible future limitations. This had lead to a renewed interest 

in Brazil for additional farm level research, erneciallv in Northern and central 

regions of the countrv where the research infrastructure is much less developed 

than in the south. The modeling work has uncovered snne of the real shortcomings 

of the, present aggregate and regional statistics which '.,III place restraints on 

the extent to which survey data can be 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 general­

ization will be possible from the present data base. The statistical problem is
 

a significant barrier to doing research on intersectorlal capital flows and their
 

relationship to agricultural canital formation.
 

3) Research Design
 

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 policy
 

for Brazi2ian Agricultural has precluded the existence of a viable rural. savings
 

market to mobilize surplus capital within the agricultural sector. Thus, this
 

mechanism both for mobilization of capital and Its redistribution to agriculture 

in the form of credit cannot be studied within the context of the present Bra­

zilian situation. To add this dimension, the Department is currently undertaking 

a modest study of rural savings in Taiwanese agriculture where policy has favored 

the establishment of a significant savings market. 

A second factor that would enhance a study of the growth nrocess on farms
 

in developing agriculture, and highlight the interrelationshios between farm 

investment, consumption and off farm canital uses is time series information on
 

individual farm units. Unfortunately, this information is not available in most 

developing countries. Tbree procedures have been followed in data gathering in 

Brazil to help approximate time series Information. First several hundred farms
 

interviewed in 1965 were reinterviewed in 1969 to iv,- information on two point., 

in tine. Secondly, on all of the farms intervie ,ed under the present nroject, 

information if; collectod on the history of all major canital and technological 

changes. Finallv, farms at different levels of technolov use were identified 

and thus cross section cornarisons can sorve as a further annroximation of tire 

chanpes. Future reinterviewinp of this established data base in Rrazil ,ould 

add additional insi%,gltq to the growth nrocess. 

Also, ,ata colletecl In the nreviouslv mentione' T'aifanese s tudv is t[Ple 

series information on i small sample of farms. nalvsis, oF this data w411 add 

to the results of thie present project. 

Additional modificat!ons are not contemnlated ;It this tilme. 
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E. 	D)issemination and ITtil ization of Research 'Results
 

The work of the project has been utilizrAd in the followinp ways:
 

1. Data is collected and retained hv local Institutions.
 

2. 	Ihe techniques tised and the exnertence of nroject personnel are avall­

able to local researchers.
 

3. Research results have been distributed in English and Portuguese.
 

4. Project nerqonnel have een asked to advlse on specific issues based
 

on the research exnerience and findings of the nroject. 

A brief descrlntion of each of these followlq. 

From the outset, the research design lins called for close collaboration 

with razi lin institution,. Survet dosign, cupstionnaire construction an(, 

samplinf, are determined Jointly iitl, the faculty of Brazilian universiti's, and 

the intervIewinp is conducted b, Lraduate and under2raduate qtudents in aqri­

cultural economics. Four ". S. graduate students in these Insttutons ).-,ve 

already completed theses using te data and 12 to 14 others are in various staqes 

of nreparaton. One Ph.l. student at Purdue l'niversitv ha.; 1.written a diserta­

tion wit!: the data, a ]:razi]ian student at the inivorsit%' of Kentuct'v ,,ill use 

the nroiec data for his dissertation, and one at the I'niversitv of "innesota 

plans 	 to consult the data for his dissertation on Brazilian agricultural mechan-

Ization.
 

Farm surveys a . not vet a well developed means of obtaining research data 

in Brazil. Tho consid .rahle exnerience of the nroject in data collection Is 

made available to univ rsit, and otlir researchers. Project nersonnel discuss 

with them alternative r-search designs, questionnaire construction, sqmpling 

techniques, Interviewer training, data coding, anr analvsis nrocedure. 

One of the most imnortant contrilbutions of the project to Brazil, however,
 

has been the distribution of research findings and the attemnts to translate
 

them Into policy ontfons and future re.-earch programs. Research notes contain­
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results are ",idelv distrhuted in 1:n-lisln and 1Portu,-irsO. anding nrc]iml.narv 

of thesp and research napers are sent to the prIncina] lrazilim rosearchcopies 

The results nf thn fertilizer ,,orkI " 
institutions in avricultural economics. 

Prelirinarv results -,ereNelson have probablv had as great an Imnact as an,,. 

made available to Brazilian researchers for use in nrennrine q naner for nr.­

sponsored 1--v A'4!I ('ational Asociation for Fertilizersentation in a seminar 

fertilizer marketing.. A concern for ildentir-'Ia t,,- Factors if­
)fifusion) on 


"he cnsult­
fectinp, fertilizer usc led ,:DA to sponsor rescarcl, on t ,1,,sue. 

inL! firm hired for th Project uewd thl nestinnnair- ;ind readearc, rpillt,; i-" 

tilier worl,. Suhsentuent]v, the results encouraged % 1') to uuiertakp -.nrl" o-i 

aove, tw !roj.t
fertilizer witl thte "i nistrv of Aprlcultuire, an(' a- mentionerl 

more fertilizer research in conjunction ,1th t'1m Tnstitutrn 4P
decLided to do 


Paulo and the Arirtitural Schinol of thr'

F.conomia Agricola of the State of Sao 

University of Sao Paulo.
 

1v t1e nre ect and the "ini'qtr" of

A seminar was ce-sponsored in Brazil 

to preent the most e ignificant rescarcr" Fi dhlo-t
Agriculture in February, li72, 


avaiIiable at that date. Approximately 150 persons ntrt'.1'(d from vanitow nul.- i,
 

in Brazil. Pour naners were nro-sented deal in''.. It, th~e

and private institutions 


of fertilizer use, agricultural mecanization, .,heat nol ic,, and rirm

economics 

simpeted isues for adli t io,, I 
credit. The narticiants discussed the resul ts ant1 


1)v t',

research. The papers and nroceedings were nuhlished in their entiret" 


finistrv of Argriculture.
 

Research results are also heing, disseminated through the Professional
 

,v Rask, "ever an Peres on minimum Prices andl
 
literature. An article written 


a-ear in the first issue for 1073 of the t'evista

agrlcultural subsidies will 


The same journal has asked project personnel to "re-

Brasiliera de Economia. 


Brazilian apricultural credit policles. ior 
par, an article on the effects of 
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farmer credit, an article will he nrenared on
 
AID's 1973 spring review of small 


T. T. Sint i ha- been invited to help oreanize and nrc­the Brazilian experience. 

and India work for a seminar on recursive nrovram­pare a naper on his Brazil 

Brazi lan
 
ming techninues snonsored bv the Agricultural Develonmpnt Council. ITwo 

to nrerare naner Agricultural
economists, VeiRa and Pedroso were asked a on 

Brazilian Agricultural Economics
 pollcv research for the 1972 neetinR of the 

frequentlvshowed that aricultural credit was the noqt
Societv. Their results 

the.and ohin State niversitv's work including
studied Brazilian nolicv issue 

Formation Prolect research renresented the major contribution.Canital 

have been aslc'd to narticinate in studvine narticularProlect personnel 

a nossihle credit loan toAdams consulted Olith USAID onBrazilian issues. Dr. 

'v t o "is-ion to ronqult onPask and 'Iever -Yere askedthe [1an]: of the 'T. 

as cornlementar". nolicv instruments
 
a-,ricultural credit and production suhsidies 

to suport a',rarlan reform in ':ortheasr Brnzl1. Prn­
to PIUTEPPA, a fund created 

some 
vios oroject research has already raised ouiestion 0'o11t the abilitv of 

furt1her develorrieet. The tecbnolopical bar­
polities to sislniflcantlv stimulate 


serve(l as n rus, frl framework witin i:hi c'i to
 
rier su,(gested 1v these results 

study noliries for the northeast.
 

(APA) recentl, created in
Tlie rio', agri cultural research and pollrv office 

has farilitnted the iutcrnnration of researcrl results
the "Inistrv of Apriculture 


ask'ed to nrenare a nronosal for
 
into policv making. Ohio State Universitv i'as 

is not, heing considered forin its research. This pronosal
assistln;" this office 

that I'SAIr qunport "ever for 
funding., and In the me:,ntime, the "Inilstrv rpnrepter 

one year in EAPA to extend farm level research into t! e northeast an'l assist with 

Project results .ll def­
developing policv alternatives from research results. 

throueh tiis arrang.ement.Initely contribute to decision mal-Inp 
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Tn the United States, project results have served as baclground infor­

mation for paners nresented at a variet, of seminars, Including emphasis on 

credit, small farmers and regional model.. An annotated bihliogranhv on 

credit and navings was nrepared for AID. A mailing list of over RO Drofes­

sionals and Institutions regularly receives cnnieq of all project publications. 

Four major U. S. universities have used project data for graduate student 

research. "any universities and developrent inst.tutions both in the U. S. 

and abroad have requested information on research results and nrocedures. 

Five USAID issions from Asia, Africa, ani South America have reauested In­

formation.
 

A larger amount of data analysis ..ill be conducted durin2, tlie corfin,; year 

and it will be nececsarv to devise additional means of distrihutinj results 

and obtaining feed-back and suggestionq. Another seminar is heinp discussed 

for Brazil and workshops to b e held in the 1'. S. are also benp planned. 
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F) Itemized Budget For The Period April 1,. 1972 Throu h '.arch 3 1 . 1973 

REQUESTED BUDGET OF $318,804.0 SURWfITTF) FOP PERIOD 4-1-72/3-31-73 WAS 
LEVF1, OF .280,000 DUE TO AIDSUBSEQUENTLY REDUCED TO AUTHORIZED BUDET 

BUDGETARY LIMITATIONS. THE PLAN OF L.ORK VAS "D!1IFIED ACCORDING,,Y (SEE pn.3) 

1) Salaries and Wages
 
Senior Staff 
David H. Boyne, Project Supervisor (1 man-month on-campus) 

Norman Rask, Research Director (]I man-months on-campus)
 
$ 72,629.00I/ Other Senior Staff (36 man--months: 12 off and 24 on-campus) 


Instructors 
TWo, 10% for 12 months, off-camnus 8,220.0n 

2/ Research Associates
 
Three Full-Time Fauivalents (FTF's)
 

1007 for 12 months on-campus (36 man-months) 20,040.00
 

3/ Research Assistants 
Two Full-Time Equivalents (FTE's) 

100% for 12 months each on-camnus (24 man-months) 13,632.n0 

Administrative Staff 
7,6q6.0o
Administrative Assistant, 100% for 12 months, on-campus 

6,510.00
Statistical Analysts, 100% for 12 months, on-campus 

5,762.00
Secretary, 1007 for 12 months, on-camnus 


Data Processing Specialist, 50% for 12 months,
 
6,500.n
on-campus (6 man-months) 


5140,98q.0n
Total Salaries and Wages 


2) Overhead
 

53.013.00
46.72% of on-camnus salaries and .ages 

5,556.00
19.36% of off-camnus salaries and ?rages 


S 58,569.00
Total Overhead 


3) Retirement and Other Costs 

12.9% of Senior Staff Salaries (Inc. Two Instructors) 10,582.00
 

10.0% of all other salaries (Exc. Research Assoc's. and Asst's.) 2,647.00
 

Hospitalization M $265/vr.for 1 adm. staff 
n


100/vr. for 3 adm. staff 565.


13,794.0n
Total Petirement and O)ther Costs 1 

http:13,794.0n
http:2,647.00
http:10,582.00
http:58,569.00
http:5,556.00
http:53.013.00
http:5140,98q.0n
http:5,762.00
http:6,510.00
http:7,6q6.0o
http:13,632.n0
http:20,040.00
http:8,220.0n
http:72,629.00
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4) Consultants 

10 man-das 11 S100/dav 

5) Euipment 

4/ 1 Typewriter 1 $440 
3 IB ' Card Files q $260 

4 Filin, Cabinets - W0n 

I Printing Calcultor 

Total 	Fquiprment 


6) materials and Services
 

5/ 	 Reference 'Taterial 

Office Sunnlies and 'laterials 

Computer facilities, nrogramming and
 

rental of auxiliary enuinment 


Publication Costs 


Communication and Shinping 


Passiorts, rfrdical. and other miscellaneous expenses 


Total 	 "aterials and Servicis 

7) Travel and Subsistence 
Transport a t ion 

6/ 	 United States 
International 
Host Country 

7/ Subsistence

ost5,61 


Total 	Travel and Subsistence 


8/ Subcontracts (Includine field services)
 

Brazil 


Total 	Subcontracts 


Total 	Proect Costs 


S l,o00.00
 

440.on
 

780.00
 

360.0n
 
7n.0n
 

$ 2,280.00 

1 ,000.nf 
4,ofi0.o0
 

23,000.0n
 
2,500. 0
 

2,5n0.00
 

1,000.on
 

S 34,nno.rn 

1,R35n.n
 
5,/,q'). no
 

1
 

S ,750.00 

g.o
 

S 14,368.00
 

15,nno.0o
 

. 15,000.00
 

$280,0n0.00
 

http:280,0n0.00
http:15,000.00
http:15,nno.0o
http:14,368.00
http:34,nno.rn
http:1,000.on
http:2,5n0.00
http:23,000.0n
http:4,ofi0.o0
http:2,280.00
http:l,o00.00
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Cost Estimate Basis and Other Information for Specified Bud et Items (Prepared

February ii, 1972)
 

1/ 	 Other Senior Staff - Time commitments to the project by snecific contractor
 

personnel other than the project supervisor and research director will vary
 
depending on the particular skills needed during various phases of the pro­
ject. The salary budget is based on 36 man-months. One senior staff mem­
her will be located in Brazil.
 

2/ Research Associates - Pesearch associates are Ph.D. level graduate students
 
(in most cases with general examinations comnleted.)
 

3/ 	Research Assistants - Pesearch assistants are ".S. level graduate students.
 
They will participate in data analysis at rolumbus, nhio but will probably
 
not be involved in primary data collection.
 

4/ 	Ecluinment - The enuipment budget estimate includes a minimal expenditure for
 
necessary data collection storage, handling and simple analysis items. office
 
eauinment estimates are to maintain present inventories over a five-year nerlod
 
and skeleton eauiument needs for two area research centers in Brazil.
 

5/ 	Computer Facilities - In addition to normal basic data processing and analysis, 
sfimulation techniques will he continued in the fourth year of the research 
project. 

/ An~ual Transpo.rtatin Cos.ts (Airfare, Taxi, Vehicle Rental,etc.)
 

United States 
Staff - 5 round trips - Columbus, Ohio to Washington 0 S100.O0 = S 500.00 
Staff - 2 round trips - Other I'.S. travel R .15n.0 300.00 
Consultants - 5 round trips 

(Including Per Diem n $30/dav ' $210.00 j,050.00 
$1,850.00 

International (Includes Airfare anO Per Diem) 
Staff: Brazil- 6 round trios o.00 5,40_000 

$5,400.00 

SubUsistence - Host Country 

Senior Staff - 80 days 3 32.00 2,560.00 
Field Research Leader - 90 days n 24.00 2,160.00 
Field Vosearchers 898.00 

S5,618.00
 

Services to be purchased include field interviewing, coding of data,
 
data nrocessing and nre,,aration of preliminary reports.
 

http:S5,618.00
http:2,160.00
http:2,560.00
http:5,400.00


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 publication of several foundation
 

studies upon which further analytical work will build, (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 Perspec tive
 

The central focus of the research project is the nattern and process of
 

capital formation starting at the farm level. Integrallv related is the manner
 

in which policy and technology variables affect this process through their
 

interaction with the economic svstem of the farm firm. Credit policv has re­

ceived major atLention, especially in relation to its distributional, prodlic­

tive, and pricing aspects (Adams, Pask, Erven, Rao, Tommv, eh'iman). Technolog­

ical studies have focused on fertilizer and mechanization ('Nelson, Stitzlr-in).
 

Price policy has involved studies of ,,heat, soybeans, and cattle (Enaler, Ahn,
 

Meyer).
 

A second level of analysis focuses on the economic system 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 both 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, Steltieh).
 

Limited work has been conducted on the consumntion relationshins (Dennev,
 

Rask, Rao). It has not been possible to study the financial savings function
 

aderuately in Brazil, however, complementary worl' In the Denartment is ad­

dressing this problem in Taiwan and India (Adams, Singh).
 

Ilie capital formation process, the comnosite result of the interaction of
 

the above forces, is being studied in several ways. Direct farm level studies
 

investigating growth rates and gro,,yth paths Is one anproach (Toy-mv, *1aur, 

Garcia). Agricultural infrastructure analyses, that investigates tho off-farm 

capital build-up is another (-'ever, *Larson). Sector analysis that focuses on 

sector capital formation and intersectoral capital transfer is the third (Singh, 

Engler, Ahn).
 

It is within this research frameilork that the areas of study outlined below 

will. be. emnhasized during the fourth year of the project. 

Fourth Year Plan of Work 

Planning and implementation of Hield research activities received major 

emphasis du-ing the first year and one-half of the contract. During the second 

and third years. emphasis shifted to data analysis. Tn the fourth vear, analvsis 

will receive major emphasis. 

Much of the large mass of data collected has been nrocessed, iq now available 

on computer tapes, and is currently in various stages of analysis. 

Additional field ,ork will he undertaken in Brazil to comnlement the data 

already collected and in subject matter areas not adequatelv covered by nrevious 

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

-Unpublished studies in progress. 
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plan. A sector model for southern Brazil that builds on tile farm level studies
 

already completed has been initiated ind is now operational. The work on
 

sectoral analysis will be continued and expanded.
 

Project personnel have consulted with Brazilian regional and national
 

organizations and USAID/Brazil concerning the use and Interpretation of research
 

results for policy Dlanning. It is anticipated that needed internretation of
 

research results and consultation on the impact of alternative polic ;ipproaches 

will continue in the fourth year. 

Early results of the research work have been presented in a variety of nu"­

lication forms, including journal articles, Denartment research rpnortq, and A 

special preliminary report series, RESEARCH NOTES, which report on early findings 

of continuing research projects. These RESEAPCH ,NOTESare distrilhlted in hoth 

English and Portuguese. Publication and distribution vill continue in the foturthi 

year. 

ajor Comonent.sof .the Research Program to be Emphasized in the Fourth Year 

(1) Aricultural Credit - Preliminary analysis of the credit data indicates 

serious inequities in the distribution of agricultural credit among farmer groups. 

In many instances, small farmers appear to receive less than an economicallv 

productive cred t supply. Productivitv studies and observation in the field 

indicate that the problem is related to the sunplv and not the demand for cred­

it. A project fncusing specifically on the credit nroblems of small farmers
 

completed field work during the third year of the project. These data will be
 

analyzed and reported during the fourth year.
 

(2) Wheat Study - Several individual analytical studies are being brought to­

gether in a team approach to study the imnact 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 year of the protect. Data
 

gathering has been completed. During the fourth year, additional analysis will
 

be undertaken and the individual studies integrated into a final report. The
 

sector model reported below is one component of this study.
 

(3) Sector Model - A sector model for the wheat-cattle regions of southern 

lrazil has been developed and is operational. The form used is a recursive 

linear programming model. This is a dynamic regional model that exnlicltlv 

includes: (a) technological change, (b) resource allocation, (c) farm size, 

and (d) alternative agricultural programs. Included In the analysis will be 

support price policies, introduction of new technologies (in the form of both 

new varieties and fertilizer use), mechanization, and regional credit programs. 

'he model Is operational and nreliminarv work has been initiated on credit pol­

icy. Credit analysis will continue and price and new technology analysis will 

be initiated during the fourth year. 

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

completed - (fertilizer, credit). t'aJor emphasis 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 decisiorswi]l be Initiated. Problems of aggre­

gating farm level data for production functions analysis will he examined.
 

(5) Fer.ti.izer - An economics analysis of fertilizer use in one area of Brazil
 

was completed. The results from this study indicate that on certain crons,
 

fertilizer use has been pushed to or beyond the ontimum economic noint. Total
 

application, however, remains low. The Implication of these findings 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 early indications are indicative of a bronder situation in Brazilian
 

agriculture, the need for exDanded ,.ork in soil fertilltv and new plant var­

ietal develonment will he stronplv indicated. 
Using, data from other areas,
 

this relationship will he further specified and tile tentative conclusions
 

tested further during the fourth year.
 

(6) Social Asnects of Technological Chan - A comnlementarv studv of the 

sociological asnects of technological chanpe was initiated durine thle third 

year. Data gathering will be completed and analysis initiated durinc the fourth 

year.
 

(7) The Dynamics of Canital Formation - Two studies vere initiated during the 

third year of the project to study, identify, and document the dynamics of 

capital formation at the farm level. These studies i-ll be comnleted in the
 

fourth year. 

(8) Field Studies: Brazil - To round out the farm level data base for studies
 

in Brazil, a field study will be undertaken in the northeast. USAID/Brazil and 

Brazilian Government policy for agricultural development are focusing stronglv 

on the problems of the northeast. Both have encouraged nSl' to conduct nroject 

activities there. The manipulatinn of credtt policy variable, hna been more 

pronounced in the northeast and the agricultural situation presents a (listilnctlv 

different settfn,, than southern Brazil, esnecially in the areas of tenure and 

rural poverty. Thus, a study in northeast Brazil will add qIgnificantlv to the 

research framework outlined above.
 



APPENDTX I
 

PUBLTCATInNS
 

The following project and nroject-related nublications have been prepared
 

since project activities were initiated.
 

Journal Articles
 

Adams, Dale W, "Agricultural Credit in Latin America: A Critical Review of 

Fundine Policv," American Journal. of .Agricultural Econbmics,External 

'fav, 1971.
 

__"What 
 Can Underdeveloped Countries Exnect from Foreign Aid to Agri­

culture: Case Study: Brazil - 1950-1970," Inter-American Economic
 

Affairs, Vol. 25, .o. 1, Summer, 1971.
 

"External Credit Poliey for Latin America: Penlv," American Journal
 
of Agricultural.Economics, "av, 1972.
 

Harlan Davis and Lee Bettis, "Is Inexpensive Credit a Bargain for
 

Small Farmers? The Recent Brazilian Experience," Inter-American
 
Economic Affairs, Summer, 1972, nn. 47-58.
 

Rask, Norman, "The Impact of Selective Credit and Price Policies on the Use of 
New Inputs," DevelopmentDiest, Vol. TX, No. 2, Anril, l71.
 

Singh, I. J., "The Transformation of Traditional Agricult:,re: A Case Study 

of Punjab, India," published in the American Tourna] of Asyrictltural 
Economics, "av, 1971.
 

Wessel, Kelso, and Robert Welsh, 1"Transformin. the Apricultural Mareting 
Structure of a Developln7 Country," Journal of Develoofn- Areas, 
forthcoming. 

Rask, Norman, Pilchard L. Mever an(1 Fernando C. Peres, "Credito Apricola e 
Subsidios a Producao como Instrumentos nara o Desenvolvimento da 

Agricultura Brasileira," Revista Brasileira de Economia, No. 1/73, 

Januarv 1973 (forthcomin,.) 

Economics and Sociology _.imeosxraphs
 

Norman Rask and Francis r. Walker, "Capital Productivity
Sorenson, Donald i'., 

on Specialized Swine Farms in Southern Brazil," Department of Agricul­

tural Economics and Rural Sociology, The Ohio State Universitv, ESI'
 

No. 459, Februirv, 1971.
 

D1e.aqrtment Occasional Papers 

Rask, Norman, "Analysis of Capital Formation and Utilization in Less Developed 

Countries," Terminal Report for Research Project,Occasional Paper No. 

4, Ohio State University, December, 1969. 
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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,
 
1971.
 

, "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 Parar No. 40, Ohio State University, 1971.
 

Day, Richard H., and I. 3. Singh, "A Microeconometric Study of Agricultural
 
Development," 1,ccasional Paper No. 43, Ohio State University,
 
October, 1970.
 

Alin, 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, Hai Davis and Lee Bettis, "Is Inexpensive Credit a Bargin
 

for Small 1, ters? 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, 1972.
 

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, Ohio State University, 

March, 1972. 

, and _, "Data Appendix for a Microeconometric Chronicle
 

of the Green Revolution," Occasional Paper No. 71, Ohio State
 

University, March, 1972.
 

, end Choong Ahn, "Employment and Capital-Labor Substitution in
 

South Brazilian Agriculture, Occasional Paper No. 72, Ohio State
 

Unive-uity, 1972.
 

Ahn, Choonkg 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 Univerbity, June, 1972.
 

Rask, Norman, "Technological Change and the Traditional Small Farmer of Rio
 

GrandIe do Sul--Brazil, Occasional Paper No. 85, Ohio State University,
 

June, 1972.
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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 Associated with Variation in I.and 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 Sociology, Ohio State University,
 
1970.
 

Engler, Joaquim J. de C., "Alterntive Enterprise Combinations Under Various
 
Price Policies on Wheat and Cattle Farms 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 
Sociology, Ohio State University, 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
 
Clnge 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 Fconomics and Rural Sociology, Ohio State University,
 
1971.
 

Research Notes
 

No. 1, Nelson, Wi].liam 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.
 

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

Wheat Production, May, 1971.
 

No. 8, Adams, Dale W, William Simpson and Joseph Tommy, Credit - Brazil, June,
 
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, Fernando 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
 

anO Production Subsidies as Policy Instruments for PROTERRA," Depart­

ment ,f Agricultural Economics and Rural Sociology, Ohio State Univer­

sity, September, 1971.
 

and Norman Rask, "Credit Infusion as a Development Strategy,
Erven, Bernard L., 

The Ib'ruba Pilot Project in Southern Brazil," presented at "Small
 

Farmer Development Strategies Seminar," held at The Ohio State
 

University, September 13-15, 1971.
 

A Marketing Trap for
Johl, S. S., "Agricultural Shortages and Surpluses: 

the Developin; Countries," Ohio State University, April, 1971.
 

-Rask, Norman, and John Stitzlein, "Mecantzacao 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
 
1, 1972, Ministry of Agriculture, EAPA/
Formation,. February 29-Marclh 


STJPI.AN, ramill a, Brazil.
 

http:STJPI.AN
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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, "0 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 Cur, 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 Models 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
 

- RS - 1970," September, 1971.
 em Carazinho e Nao-Me-Toque 


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, 'hnalise Economica 
de Alguns Fatores que Afetam
 

a Capacidade de Amortizacao de Emprestimos dos Agricultores 
e da
 

- Carazinho,

Renda da Operacao Agricola em Relacao ao Uso de Credito 


RS," May, 1972.
 

-

Mattuella, Juvir Luiz, "Analise do Consumo e Renda 

a Nivel de Familias Rurais 


- RS," June, 1972.
Nao-Me-Toque Campo Real 


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
 

e Mudancas
 
Souza, Eli de Moraes, John Stitzlein, et. al., "Formacao de Capital 


-- Lajeado, Carazinho, e
 Tecnologicas ao Nivel de Empresas Rurais 


- RS," Relatoria Descritivo (Preliminary Report) 1970.
 
Nao-Me-Toque 


"Formacao de Capital e Mudancas Tecnologicas
John Stitzlein, et. al., 

- RS," Relatorio Descritivo
 ao Nivel de Empresas Rurats -- Sao Borja 


(Preliminary Report) 1970.
 

"Aspects Economicos da
Paulo F. Cidade de Araujo, et. al.,

Meyer, Richard L., 


Agricultura na Regiao de Ribeirao Preto, Ano Agricola 
1969/70,"
 

(PL, . minary Report), 1971.
 



Publication Abstracts 

Journal Articles
 

Adams, Dale W , "Agricultural Credit in Latin America: A Critical 1%tview 
of External Funding Policy," American Journal of Aricultural 
Economics, May, 1971.
 

During the 1960's aid agencies channeled over one billion do]­
lars to agricultural credit systems in Latin America. This
 
plus local funds boosted the real value of rural credit hv 12 
percent per year. A number of assumptions underlving nast cred­
it policy are critically examined. It Iq argued that currently 
credit shortage is not the most pressinm issue. ! ather, empua­
sis should be placed on realistic pricing of rural credit and 
mobilizing rural savings for credit use through intere,;t incen­
tives.
 

Adams, Dale W , "hlat Can Underdeveloped Countries Expect from Foreign 
Aid to Agriculture: Case Study: Brazil - 1950-1170," Inter-
American Economic Affairs, Vol. 25, No. 1, Summer, 1Q71. 

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

Adams, Dale W , Harlan Davis and Lee Bettis, "Is Inexpensive Credit a
 
Bargain for Small Farmers? The Recent Brazilian Experienc," 
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 
its supply of agricultural credit in the past decade three fold. 
Various studies, however, suggest that very little of thin in­
expensive credit has filtered out to small farmers. The authors 
argue that low interest rate policies for rural capital markets
 
result in inefficient allocation of credit resources, discourages
 



32 

financial savings, and destroys the incentives of banks to
 

They conclude that realistic prices
loan to small borrowers. 

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. IX, No. 2, 
April,
 

1971.
 

(via

The author suggests that a combination of input subsidies 


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
 

farm income. The availability of in­increases 	in output and 

to play a key role in this transition
expensive 	credit seemed 


On the smaller, more traditional farms, both credit
 process. 

changes

utilization and modern input adoption lagged behind the 

taking place on larger mechanized farms. The results suggest
 

that an uneven distribution of credit may be blocking 
a more
 

uniform spread of increased productivity.
 

Rask, Norman, Richard L. Meyer, and Fernando C. Peres, "Credito Agricola
 
Tnstrumentos para o Desenvolvimento
 e Subsidios a Producao como 


da Agricultura Brasileira", Revista Brasileira do Fconomina, 
No.
 

1/73.
 

;everal studies dealing
This article summarizes early resulti, of 


with the impact of credit and price policy on agricultural 
de­

extends a 	 similar framewor: of
velopment in Southern Brazil and 

The
analysis to development possibilities in Northeast Brazil. 

in factor and product marlets,authors argue that Irtervention 
re­

where underutilized improved production technology existed, 

sulted in short-run gains in output in some nroducts. It ap­

pears however, that these policies fairly nuicklv exploited 
Further gains in productivityknown production alternatives. 


,cem to be limited by a lack of technical knowledge 
about improved
 

The need for increased emphasis on expand­production systems. 

ing and continuing basic research or production technology 

is
 

important component of future agricultural policy
suggested as an 

priorities.
 

A Case Study

Singh, I. 	J., "h e Transformation of Traditional Agriculture: 


of Punjab, India," published in the American Journal of Aaricul­

tural Economics, May, 1971.
 

This paper reports the results of a dynamic regional model of
 
tra­agricultural production response developed and applied to 


on the already tested
ditional agriculture which (1) is based 


notions of economic rationality and price responsiveness in
 

traditional agriculture; (2) incorporates several categories 
of
 

case of developed agri­response for the already studied in the 


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. Specificallv, 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 Pun iab.
 

Economics and Sociology Mimeographs
 

Sorenson, Donald M1., Norman Rask and Francis E. Walker, "Capital Pro­

ductivity on Specialized Swine Farms in Southern Brazil," De­
partment of Agricultural Economics and Rural. Sociologv, Tie
 
Ohio State University, ESM No. 459, Februarv, 1q71.
 

This study reports on production function analysis of cross 
sectional data for several farm sizes. 'larginal returns to 
operating expenses are higher on smaller farms. Family labor 
and land demonstrate low marginal returns for all farr, 
size groups. In general, the analysis points to the desire­
ability from a production viewpoint of expansion in outiut at 
the intensive margin. ioh returns to various canital i onut ; 
may indicate the existence of external capital rationi, ,, es­
pecially on smaller farm sizes.
 

Department Occasional Papers
 

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

Using engineering eauations this paper estimates tho time re­
quired to irrigate an acre of land with varvinp tuhewel in­
stallations in the Indian Punjab. This is done by est i:,,itin, 
Lhe brake horsepower renuirements for various tuhewell vi tal­
lations under varving conditions of soil seepage, varving,, 1'nlh 
of well, various pipe sizes and water discharge. Once the time 
requirements are available it then becomes possible to estimate 
the costs of operations for various tubewells to arrive at s(lre 
estimate; of the efficiency of irrIgation hv various mean.,. :%I­
though Illustrative data for the Indian Punjab are used the 
methodology is quite general and can be applied anywhere )given 
assumptions on water depth, nioe size, soil seepage, and the 
brake hr-rsepower of the tubewell installation. 
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Singh, I. 	J., "The Strategic Details of Development, Traditional Agri­
culture," Occasional Paper No. 18, Ohio State University, Nov.,
 
1970.
 

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

Singh, I. 	J., "A Regional R.L.P. Model of Traditional Agriculture," nc­
casional Paper No. 19, Ohio State University, November, 1970. 

This paper gives an outline of a dynamic regional model that
 
can be used to analyze the transformation of traditional agri­
culture. 	 It shows how regional farm activities such as nur­
chasing, production, sales, consumption, financial and invest­
ment can be integeated into a recursive programming modl 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 University, Decem­
ber, 1970.
 

Johl refutes the idea the mechanization of agriculture in labor
 
abundant developing countries increases unemployment, le mattes
 
a strong case for selective type of farm mechanization, lie
 
cites the case of Punjab (India) where the new varietios of cron';
 
:equired 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 operations more intensively and properly. As a result, 
demand for labor has been increasing without showing any signs 
of decline in the near future. 
lie indicates that not onlv emplovment in agriculture itncreased, 
croppod nrea pr worker also Increased, through interaction of­
mechanization with other elements of Improved productIon tech­
nology. The area previously put under fodder is being used 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, sc4ing drills, other
 

power-drawn tools and implements, and concerned space parts.
 

A number of repair and space service-shops came ip.
 

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.
 

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
 

This paper analyzes the impact of the price changes on 


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. p­

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 use shows 

that there is a seasonal unemployment and scarcity of labnr 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 I1niver­

sity, October, 197).
 

Due to the successful introduction of new high vielding,varieties,
 

the grain production has greatly increased in developing countries.
 

A few of these traditionally grain importing countries are becom­
some of them mav turn out to leing self-sufficient in food, and 

net exporters in the very near future. Johl feels that change 

has necessitated drastic changes in the traditional import 

oriented marketing system of these countries. This has required 

public investment in market facilities. He suggests a rational 

criteria for balancing the capacities with peak pressures mod­

erated .rith 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 irretrievabilitv costs of fixed invest­

ments under constantly changing marketed quantities and their 

well as spatial flows and patterns. He emphasizes
temporal as 

that government pricing of agricultural products must reflect
 

general market demand and supply conditions and it should also
 

to modernize the production.
provide incentive to the producers 
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A Case Study
Johl, S. S., "Agricultural Taxation in a Developing Economy: 


of India," Occasional Paper No. 39, Ohio State llnlversity, Sep­

tember, 1971.
 

Johl indicates heavy dependence of developing countries on their
 

In these countries agriculture does not
agricultural sector. 


generate the forces necessary for non-agricultural sector to
 

and in turn, it suffers itself.
move on a sustained growth path; 


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 aricultural 

sector passes as more or less a homogeneous sector in the, tax­

tnp, policies; and agricultural elite class norma'lv anages t'' 

or no tax×avin" al ilit"take shelter behind the nivth if a low 

of the agricultural sector as a whole. 
improves, thu rela­lie suggests that as the economy of a region 

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, it­

a considerable scope, for mobilization of re.;r,,ircspoints out to 
sector. This scope exists because of ait,.from agricultural 


disparities in the distribution of productive assets and incorme;
 

of the cultivators.
 
combination of four taxes on agriculture.Then he suggests a 

in a Dualistic Economy: The InteractionJohl, S. 	 ., "Process of Growth 

of Population Growth and Technological Improvements In Agricul­

ture," Occasional Paner No. 40, Ohio State Universitv, 1971. 

Johl believes a modern industrial sector can be 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. Policies directed at 

through special low cost capital,distorting the factor prices 

tax rebates and subsidies, etc; to favor the industrial qecto­

without a matching growth in the agricultural sector simplv 

wages, growing urban un­lead to artificially high industrial 

employment, soaring urban tradltional-service sector, growing
 

pressure on government for capital subsidization in industry, 
as well as open unemplov­low agricultural wages and disguised 

into an over-all
ment, leading to the conditions developing 


agricultural as well as industrial stagnation. 
on increasingHe stresses that explicit emphasis must be placed 


Average production per
agricultural production and surpluses. 


worker must not be sacrificed to force a labor-intensive tech­

nology in 	agriculture.
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Day, Richard, II.and I. J. Singh, "A Dynamic Microeconometric Model of
 
Agricultural Develonment," Occasional Paper No. 43, Ohio State
 

University, October, 1970.
 

This paper outlines the general 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 dynamic system. Such 
a system is used to represent the decisions of farm operators 
depending on considerations of technology, finance, learning, 
subsistence, commercial consumption safety 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 ahility to describe 
the recent agricultural history of the region. 'rhe results 
support the inference that the farm decision theorv and model 
are capable of capturing the structure of agricultural change 
to gain a clearer understanding of Past development and to 
project likely future developments under presently conceived 
policy alternatives. 

Singh, 1. J., "The Consumption Behavior of Peasant Households: A Case
 
Study of Punjab, india," Occasional Paper No. 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 thi, pro­
ductIon of the subsistence crop and its near consumption sub­
stitute and the size of the household, x-!hile market factors 
include the harvest prices of the crop and its ,ibstititte and 
household cash incomes. The availabilitv of tire seLries and 
cross-section data provide a panel of household observations. 
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 aqsumin, 
away contemporaneous correlation between households, a multi­
variate regression model akin to Zeilner',; (1962) seerini,,1v 
unrelated regression equations 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
sistence" crops but that "market" factorl are more imnortant 
in the case of "cash" crons. The results extend Paj .ri,;hna '0 
analysis (1965) and suggest that until a larger proportion (uf 
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 household.
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Erven, Bernard L., and Norman Rask, "Credit Infusion as a Small Farmer
 
Development Strategy -- The Ibiruba Pilot Project in Southern
 
Brazil," Occasional Paper No. 48, Ohio State lUniversitv, 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-1q60's. The proiect 
involved an infusion of agricultural credit, extension activities
 
to complement the additional credit, and evaluation of the eco­
nomics conseauences. 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 sun­
port and involvement of local and state agencies. (2) Banks
 
must have a sufficient profit stimulus which assures their con­
tinued and aggressive involvement in lending to small farmers.
 
(3) Any bottlenecks in farm production technology must be removed
 
through research and farmer education.
 

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

Johl believes that the basic problem of the developinV countries
 
is their failure to provide bare necessities of life to their
 
fast growing oopulation. This problem has been further aggravated
 
by the rising expectations, which widened the gap between the
 
availability of goods and services and the needs of fast growlng 
population. "he emphasis has been on increasing the total size 
of the pie without much concern as to where it is Penerateri and 
how it gets distributed, lie agrees with Lester Brown that the 
food-population problem of the sixties is hecoming tho employment­
population problem of the seventies, because of the incruasint 
flow of the new labor force generated bv high birth rates of 
fifties and sixties. 
lie observes that deliberate emphasis on developing modern sector 

industry) through subsidising capital and price distortion de­
creased the share of employment 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. 
lie suggests not to distort factor prices, not to give price-sun­
port for unduely long time. lie emphasizes the need for technical 
education, and indigenous technology or at least its adaptation 
to the situation, lie suggests an all out effort on birthcontrol 
and family planning where, to him, lies the ultimate solurion. 
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Adams, Dale, and Joseph L. Tommy, "Changes in Small Farmer Credit I'sce in
 
Southern Brazil, 1965-69," Occasional Paper No. 61, Ohio Star
 
University, February, 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 ,during
 
this period, results of the study strongly suggested that very 
few new small borrowers were benefited. Heavily subsidizel in­
terest rates on bank credit also apvear to have caused atrophy 
in non-bank credit markets in rural areas. Study 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, I. 	J., and Richard HI.Day, "A 'icroeconometric Chronicle of the
 
Green Revolution," Occasional Paner No. 69, Ohio State Unlversitv,
 
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 -1 I year period 
from 1952-65. The Chronicle discusses model results focusino 
on productivity, capital utilization, employment, tec',nolog.ical 
change, factor substitution, commercialization -nd mec.ani /ation,

and indicates how these results were able to canture !'i"tain 
features of agricultural development in tile region in a dyinanic 
framework. These features included i) a rapid ,,rowth in output 
and factor productivity, u) a rapid adoption of the "-.reon rt,­
volution" 	package (new seeds, fertilizers and water), ) tasl 
specific mechanization in an apparentlv labour ;urpliv; eronomv, 
w) a structural change in the demand for and the comios-iti o, of 
inputs via changing factor proportions and substi Lit ion i',! n) 
an increased commercialization of the farm sector. 'n attempt
 
's made to explain these features specially the reasons for
 
mechanization in a "labour surplus" economv. Future developments
 
indicate continuing underemplovment of farm labour aud tli, tins­
sihilitv of agricultural surpluses in the region, both liavin'. 
major implications for Indian agriculture.
 

Singh, I. J., and Richard 1i.Day, "Capital-Labor T'tilizatlon and Substi­
tution !n Punjab Agriculture," Occasional Paper No. 70, (hiln 
State University, March, 1972. 

This paper analyzes the capital-labor utilization and stlbstitu­
tion patterns for Punjab agriculture to the year l180 and ,ll.;­
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 dynamic 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. By using parametric cost and resource pro­
gramming this model is used to derive the long-run labor 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 1HIM. 
The paper reports on a study commissioned by the Develonment 
Researcn Center, I.B.R.D.
 

Singh, I. J. and Richard H. Day, "Data Appendix for a 'licroeconometric 
Chronicle of the Green Revolution," Occasional Paper No. 71 
Ohio State University, March, 1972. 

None. This is a data appendix for occasional paper No. 6() and
 
presents the results of the Central Punjab R.L.P. model for 1q52­
65. Only tables of the model results are provided.
 

Singh, I. J. and Choong Abn, "Employment and Capital-Labor Substitution in
 
South Brazilian Agriculture," Occasional Parr No. 72, Ohio St'te 
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 displays short-run
 
capital labor substitution relations as thev were estimate d for 
1960, 1965 and 1970 from a dynamic regional model use! to simti­
late the agricultural transformation in the region. Tno results 
include estimates of land use, employment, capital utilization,
 
factor proportions and productivitv in the long-run and compara­
tive static short-run estimates for the marginal efficienrv of
 
capital, the derived demand for labor and non-farm capital goods,
 
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 by
 
the Development Research Center, I.B.R.D. 

Ahn, Choong Yong and I. J. SLngh, "Data Appendix Analyzing the Results for
 
the R.L.P. Model of Agricultural Development in the Wheat Region 
of Southern Brazil (1960-1970): Regional Resource Use, Fctor 
Proportions, and Productivitles by Farm Size," Occasional Paper 
No. 82, Ohio State University, June, 1.972. 

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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Rask, Norman, "Technological Change and the Traditional Smiall I'arr,-r ,I 
Rio Grande do Sul--Brazil," nccasinnal 11nner No. q,' . :. 

Un~versitv, ,June, 1972. 

Small farmers are not %eeplng pace with rates (if 'rot't'l 	 -I 

larger farms. Some modest advances aro occurrin, in tii... (f 

low cost technology. Investment In Fertilizpr, iinrt,v,,,l 	 rit io-,
 

and other forms of more expensive technology, hwnever, :ir , in-

Ited to a few small farms and then onlv for selected ':it,'rri'" 
(those with assured mar!zets and production fi nan i t'). 

Ain, Choong Yong, and I. J. Singh, 'Distrilhutinn (.f Farm Incore ti'n!er 

Alternative Policv ecgires: A )vnamic ,-nalivit oI 'i, '' ', ­

opments in Southern Brazil (1960-197r) ," 'cc;' ion,i r 
State Universit' , June 1972.IOhio 

'Tis 	 paper attempts to analvze the .I Innc L t ,,.".cotpos"Ole 
i C ,, ,''.price subsidy proprams Initiate(' in ;razil in 7-' 

distribution of farm income s amont, sri I1 ("--( . , 'tar , , ;,11 

(51-350 iectares) and large (351-1r,')) h) cta . f,-'. - :i; 

is done by constructing a r ,2ional -,o l'l of t- . ,-t !-.'io (' 

Rio Crande do Stl using a recursive nrorammi,'l fra .'(Ir!. ! !C 

model is estimated from 1960-107f) under alterrit ive ,nl i,,i .-­

sumpti ons. 
Briefly the main results from the model simulations indirate:
 
(1) 	The pricing policies accompanied )-v a ]il.,ral :,va.ilnbilit, 

of institutional credit that nrevailed in the neriod ',r, 

responsible for nearly doiibling the rate of inro.;ti of f:ir,, 

output in the region in the decade of the sixties. 

(2) 	The price support policv has had the effect of increasin, 

the rate of growth of farm output on medi,rm and lar,;e farm,; 

compared to smnll farms; while a Iilpral cred it program ha-s 
enabled medium farms to expand their outnut more rap' dIv 
compared to other farms. 

(3) 	Price support policies have tended to increase tHie share of 

total output of large farms relative to small aiud rodthi farms, 

while a liberal credit program tended to increase th} share 

of output of medium farms. 
(4) 	The joint impact of the price subsidy and credit vroram was 

and mediumto increase the inenualitv of farm incomes of small 


vis a vis large farms while preserving the initial ineciualitv
 

be.:ween small and medium farms. Had international prices
 

for wheat and beef prevailed these inequalities would have
 

been reduced, though only slightly, instead of increased.
 
This 	does not occur by reducing credit availabilitv thoui,h
 

increases in ineaualitv are slightly smaller.
 
(5) 	The inequalities of returns to ramllv labor are generallv 

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 these in­

equalities, though slightly. While the restriction of credit 
would not reduce these inequalities, only slightly moderate
 
their increase.
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Miscellaneous
 

Rask, Norman, and Jchn Stitzlein, "Mecanizacao Agricola no Sul do lBrazi -

Seu Impacto No Nivel Emprego, '4a Produtividade e no ('uto le 
Influence of ApriculturalProducao," presented at Seminar on the 


Policy on Capital Formation, February 29-ttarch 1, 1972, 'Iinifstrv
 

of Agriculture, EAPA/SUPLAN, Brasilia, Brazil.
 

rate of cap-
This study investigates the impact of a substantial 


ital investment in mechanized power and equinment of farms in
 

Southern Brazil. Changes in agricultural employment, producti­

vity and production are examined and compared for regionq repire­

senting three situations.
 
1. 	Mechanization accompanied by farm size Increase,.
 

(livetoc!
2. 	Mechanization accompanied bv enterprise chiange 


to 	crop).
 
farr, 57,
3. 	1,1echanization in which neither enterprise nor 


changes are apparent.
 

In 	all cases mechanized farms incurred substantially greater it-

Labor emp]v:­vestments in operating expenses per unit of outnut. 


ment changes varied depending on the situation and on farm size.
 

Employment levels declined in the situations where farm si,.
 

creased, but showed significant Rains when enternrise cl-anus
 

accompanied mechanization. Output Increases ranged from mod-rilt
 
"ore int,.-.
to almost ten fold (enternrise change situation). 


land use and double cropping contributed to thp output incri.n.,
 

J. de C., and Richard L. ,1ever, "Trigo, Producao, Pre(-01; ,Engler, Joaquim 

Influence of . ri­e Produtividade," nresented at Seminar on the 


cultural Policy on Capital Formation, Fehruarv '9-'farch I, 11,72,
 

Ministry of Agriculture, EAPA/SlPLAN, Brasilia, Brazil.
 

in lrazil
This study summarizes the impact of recent wheat nolicv 


and renorts on a linear programming study of enterprise nossibil­

ities in the wheat region of Southern Brazil. Alternativ tech­

nol.ogv and pricing situations are assumed. Under current sunport 
-rill
programs, a double cropping pattern of ",heat and soybeans 


continue to replace livestoc1k nroduction. 'educing wheat supnort
 

prices would lead to a transition away from wheat to single crop­

ping of soybeans and livestock production on improved pasture.
 

The current emphasis on wheat production leads to a markpd 0;ea­
stnitLvesonal demand for labor. The demand for credit is not 

to changes in interest rates which are currently auilte I,,. 

"0 Aumento da Produtividade Aprlcoln:Nelson, William C , and Richard L. Mever, 
the 	Influence
O Caso de Fertilizantes," nresented at Seminar on 


of Agricultural Policy on Capital Formation, February 20-'Iarch 1,
 

1972, Mini.try of Agriculture, FAPA/SUPLAN, Brasilia, Brazil.
 

In recent years, Brazil has employed a series of policies to stim­

ulate fertilizer use. The rationalebehind this effort ha, been
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that fertilizer is highly Productive and profitable for farmers
to use. 
This report challenges this assumption and cites res,.arc(,

by the authors and others to demonstrate that a technoloeical bar­rier to significant gains in productivity in many agricultural

products exists. 
Analvsis of farmer experience and fertility

trial results show that fertilizer production functions have vvtv
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 Cur, 
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, :arch 1,

1972, Ministry of Agriculture, EAPA/S.tPLAN, Brasilia, Brazil.
 

Paper presents a summary of results from agricultural credit 
re­
search in Brazil. It also suggests polic, changes which might

improve credit performance. Research has indicated that only a
few additional small borrowers have benefited from the recent
 
large increase in agricultural credit in Brazil , that returns t. 
credit use on large farms may be rather ioi,, tha-t farmer- '.,',o
have access 
to credit generallv use relativelv lairpe a.,1O,:tq,
and that banks have little incentive to loan to small farm rs.
Authors argue that raising the real rates of interest cluareed 
on 
credit would more efficiently allocate resoirces.
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KNOWN USES. OF PlIf.IE(.T ! TE' IALS
 

Use of ProJect "aterials in the T'nited States
 

I. 	 Seminars and Workshops 

1. 	Agricultural Develonment Council Seminar on "'evelonment Stratniie.s 

for Low !ncomp Farmers," held at Ohio qtatp t'niversit,, Srntemiber 

1q71. 

2. 	 Agricultural. IDeveloment Council Seminar on "ApqrIciltrl oar 

Plnnnin," held in ',e, Yorl- Citv, Januarv, 1972. 

3. 	 Agricultural Development Council Seminar on "AizrIcultural rr(,!It 

for Small warmers in LC's," held in Qaqlhlncton, ' r. Anrl I, 1072. 

4. 	Pesearch information served as bacl'eround materials for nrenaration 

of several paners to be presented at the AID, 173 Stnrinp, "evie,, 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 cointries. 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-


Miscle Shoals, Alabama, August, 1971.
 

9. 	Provided research material to ABT Associates, Inc., Cambridge,
 

Mass., August, 1971.
 

10. 	 Provided research 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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12. 	 Background bibliographic information was used to nrepare "An Annotated 

on Rural Credit and Savings In Less Developed Countries"Blbllographv 


for the Bureau of Technical Assistance, AID, June. 1q72.
 

13. Research information provided to the Development Advisory Service,
 

Harvard 	Unlversity, 1972.
 

Use of Prolect 'aterials in Brazil
 

I. 	 Use of Survey Techninues and Instruments
 

to universitv
1. Sample project questionnaires have been distributed 


researchers and a private consulting firm from a fertilizer study. 

research techniques with local
2. Project 	personnel have discussed 

researchers.
 

Project experience used in nlanning research in ,Iortheast Brazil.
3. 


I I. Use of..D.ata in -Brazil 

Brazilian M.q. theses completed.1. Four 

2. Telve to fourteen Brazilian 'I.S. theses 	 in nrocess. 

3. 	 One Purdue Ph.D. thesis comDleted.
 

in nrocess.
4. One University of tinnesota Ph.D. thesis 

One study of farm credit in process by Brazilian nrofessor.
5. 


R.eults,. Seminars._ConferencesL etc.Ill. Distribution of Research 

1. Twelve research notes distributed in Portuguese in Brazil.
 

Several thesesand research papers distributed to 8 Drincipal
2. 


Brazilian research institutions.
 

Four papers presented and discussed by 150 Brazilians and Americans
3. 


in a two-day seminar sponsored by Project and '1nistrv of Agricul­

nre­ture in Brazil in February, 1972. A summary of the napers was 

sented In a samll group session of hlilher level ministrv and h1111k 

personnel. 	 Subsequent distributln of apnroximat 4v 400 copies of 

proceedings 	of seminar.
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4. 	 Preliminary result; used by two Brazilian agrictl.t.ir:a] erornmi-t-, 

.Tunqueira and Pelegrini, in ANDA seminar. 

5. 	 Nelson fertilizer study used hv A:1DA, AID, T A, ;ind "in:tr' of 

Agriculture in nlanning additional fertilizer wor!-. 

16. 	 Engler and "eyer presented results of .Ylient nol ic" ro(- err i, 

seminar at the Instituto de Economia Agricola, State (if 1,:i !',Iii. 

7. 	 Results of credit and other studies used 1- Alierto Vof,,,n ;i1i T'v 

Pedroso in a paper presented at I72 meeting of P.razflin %t-rir'l­

1tural E.conomics Societv dealinp with rese-ir on apricultir. nol i,';.; 

8. 	 Pas] and !lever used preliminary results as consiultants t( , rQAT ') fil 

PROTERPA, a fund established for agrarian reforr in nort'liat l'r:ll. 

9. 	 Research findings cited In various "inistrv of A-rirtilturn - ' 11­

tions on situation of aRrIculture and nolicy a-rornativeq.
 

Use 	 of ProJect !Iat'rtals in Other rountries 

1. 	Provided research Information and conies of nucstionnairos and fi,.1l, 

research procedure to USAID "Ission, '!ignria, 'ovomecr, 1970. 

2. 	Research material on credit, fertilizer and mechanfzation to I'SAT, 

"ission, Chile, February, 1071. 

3. 	Exciange of research infor-iation with the InstItute of 'evelonm., 

Studies, University of Suissex, ErilOiton, Fnpland, -arch, 1971. 

4. 	Research material on P.L.P. model for traditional aericulturf., tr 

the International Institute of Tropical Auriculture, ':ieorin, 

November, 1971. 

5. 	 Research information provided to USAT, "i-sIon, Vietnam, V&,r.qr,,, 

1.972.
 

6. 	 Research information Drovided to T'SATD "ission, Philinnines, Itine, 

1972. 


