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9. 	 Me suring the FarmLevel
 
Impact ofAgriculturalLoans
 

Cristina C. 1)avid and Richard L. Meyer 

(A variety of quantitative analytical techniques commonly used 	 inStudies of the impact of agricultural credit programs have 	serious
methodological shortcom ings. Credit impact appears very hard to
isolate with the use of common social science research tools: studies
ignoring certain factors easily overestimate the v%-Ae of credit as a toolfor agricultural development. Research nethods should be sensitive to
the prol)lerns of billit, attribution, and the interdependence of
farm andI householl decision makirg.j 

Expansion of formal agi icultural credit Ires IhCollc tamajor policy in many 	 low-income courtries. The current aniouint in all low-income 
Countries could t.impe from 530 thousand million to $,40 thousand
million a year, anod toncessionarv interest rates, high administrative 
costs, and Iow repay Ierr rates require substa ntial subsid k-'. There is
growing concermr that this 	credit has not produced the desired im
provements in f[irm iconie. out put. and inComc (list ibution. 

Role of Credit in Res, t ce Allocation 
The lack of a sound theoretical framework has led to errors in tile

specification of' credit research molels and misinterpretation of resuits. Two issues are particularly ron blesome, First, farm households 
are complex units sin IltaneoiO lv making prodtut rion and consumption decisions. Second, given Cu rngibility (that is, tile ability to shift 
money from one tisc zo another) in tie cash flow management of farm
households, it is difficult to identify a loan's effect on the farm asopposed to its effect oil the household. Since govern ment credit isusually intended to increase production, not consumption, many re
searchers assume that loan. extended for productive purposes are 
actually used for production.

The empirical measur,-rent of the total benefits of borrowing by a 

Extracmed frow B-)rrowrr & Lender. edited by john Howctl (london: Overscis
Development Institute, 1980), pp. 201-34. 
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farm Iiouselhold is inuch more Conplex than is implied by simplified
Ia'am odells that ignore possible changes in coiisunIfption and non
farm activities. lhe effect of burrowing with which we are most con
.erned is the increase in fum inputs and output, but because of
'ulgibilit y, loans m,a Siiiply substitute for a household's savings or

olher sources of lituidity (cash or loan). Accounting for substitution 
may impl)\ hetheneasurement of tht impact of loans on the larm, but
(inCLillig the impat on other farm household at ti'ilies remains
difficult. (ople)Cte evaluation requires information on all the house
hold's sources and uses of additional liquidity, not merely theon
impact of tie direct expenditure of loan und(s. But such inforI0 ation is
extremely diffi oh to collect tfuougli ty'-)ical cross-sectional farmSnIrye' vs. 

Even with Iitc re m prelietisive lata, the anri[btion problem re
mains. It consists of trying to iskolate the effect of loans hy observing
diifmeeL+'tls h)Ctk le bo(lwCrS aid noiioIi ower.s, or by observinig
l)orr(l etls bcforecinl .0 let the )ans. At least four factors other than
credit can cxplti differences hltvqmtn bortowriug aof mimborrowing 
farm hoi hsehlds: 

*Diflerenres in techrology, technial information, irrigation,
weatlher, a l tler vari;dflcs not easily quantilied ill production 
nudxels 

•l)iflteleS 	 il yield, il itC iit(crtaitlty,and management ability
Pifliiccs in i l and input 


S)ilferences in houSChold fojMicial constraits or sa 


1( )lioes 
ings. 

Muil)iurpose 'tgricuLnural crdit piograms also contibute to the
attiibut iol IIiolleni , since the, ficquently i)orvide intenisive extension 
services a;ml input subsidies ii additioii to credit. Many researchers
assulme tlh. extension explains little of' the differences between borrowers and ntlboiotowers, but this is ilt well olocuilienitCd. The effect

of iill)tlt sUtiliCs oi ipl tseIiand piodtuctiion may be significant and

needs to Ibe scepaiarel ftott the. imlpact of credit.


(Ctlcessi)tllay low intec-st raiCs further coniplicate rescaichi. 'lhCy

create excess (femant! for bmail, which fortes lidets initl) n0p1ice

ratioig (that is, lender selection of borrowers). This typically f;vors
loans to lacrnlcus with large fact(or endm)teints, access to the bust
technical itilmlotnatimol, and better managers. Therefore. borrowers 
may he syst-nattcall- ditileiet fromi nonborrovers, with borrowing
the result rather than the ause of dilferences in performance. 

Review of Empirical Lit1caturc 
Surpisii gly ile research has measured the impact of the vast sums

speltt on agricultLt-al credit programs. For example, the 1973 Spring 



Table 9-1. PercentageDifferencesin Selected Measures between Borrowers and Nonborrouwers, S-lected Areas 

Percentage differences per hectare 

Area Year 
Number of 

obher'uazors 
Farm 
size 

Operating 
cf)enriesInvestment Production 

Net farm 
income 

Brazil 
Southern Brazil 

Colombia 

1965 
1965 
1969 
1968 

132 
95-4 
732 
52 

78 
9-

(i8 
74 

112 
127 
281 
104 

n.a. 
80 

338 
n.a. 

30 " 

62' 

133' 
6 

2 
n.a. 

n.a. 
n.a. 

Guatemala 
Korea. Rep- of 
Phiippnes 

Taiwan 

I5-''" 
1975 
1970 

19 7.,77d 

1975-77' 
1965. 1970. 1975 

1,600 
438 
577 

497 
1,373 

30 
5 
3 

16 

2 
16 

56 
39 

5 
15 

- 15 
21 

n.a. 
n.a. 

5 
n.a. 

n.a. 
n.a. 

35 
-3 

n.a. 
na. 
n.a. 

8 

n.a. 
0c 

- I 
4 

0 
-2 

n-a. Not available. 
a. Gross farm income per hectare. 
b. Comparison of )rroseis before (1965) and after (1968) the credit program. 
c. Based on lower 76 percent of farms b, ,ize.
d. Nonborro.ers include those s bho
orro, ed from non formal institutions. 
c Comparison of borr)sers from nonformal sourcesSources: and nonb)orrowers.
Brazil. P. F.de Araujo, "An Economic Studs of Factors .\lfeIrig the Demand for Agricultural Credit at the Farm Le el,"
State Unisersitv. 1167. Soutiern Brazil: G. Singh M.A.thesis, Ohio"Farm Lesel Deterininatits of Credit Allocation and Use in Southern Brazil. 1965-69," Ph D. thesis.Ohio State Uni.ersity, 1974. Colombia: D.Cokser and4 . Jimenez. 'Super',ised 

. gtculturalEconomics,vol. 53, 
Credit as a Tool in AgriculTural Deselopment,' .Amenrcan Journalofto. 

Farm (redit 
I(Nosember 1971). pp. 639-42. Guemala: S R. Daines. "(;uaternalan Farm Policy.Anasis: Fhe Impact of Smallon Income. Emplo, ment and Food Productio ."Anal.ticalWorking D,), unsent no 0 ('.,shingitrs 1)Deselopment. Bureau for Latin [C. U.S. .Agct, for International.- merica, 1975). pp. 1-11)6. Korea. Rep. of: 0 NsaunUni-,ersity. 1978. Philippines: V. Cordova, P. M.isic at, and R. W. 

"Credit and Farmers in South Korea." M.S. thesis, Ohio StateHerdt. "Use of Institutional Credit in Fhree Locations in the Philippines. 1975-77"(I.aguna: International Rice Researrh Institute, 1978). pp. 1-8. Tniwan: Farm househild rrcird-keeping data available to lie DepartnientAgricultural Economis and Rural Sociology. Ohio State Uti,.ers t. 
of 
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Review of 'he U.S. Agency ftr International Development contained 
about sixty papers describing various credit programs, but none Sys
tematically assessed the farii level impact of loans. Some studies re
ported tr,.end' in aggregate output, use of inputs, or adoption of new 
varieties, whtile lalertiig the scarciry of datt fOr move detailed analy
sis. We review brieflY the following types of study on the farm-level 
impact of borrowiig: descriptive studies, econometric stuldies-of the 
prod uction f oct ion, the input demand lunction, and the efliciency 
gap l'untioni-and progranrming stutdies. 

Descripti'eStlhe 

The most collllioll ainailysis of credit )Iogiais is the c-in)arison of 
farm inputs, IO(ILiciioii, ai(l Iplructivity before and after borrowing, 
or between borrovers andlnoliborio)ers. Most descriptive studies are 
unpublished reports or IgriIduate theses. Table 9-1 summarizes the 
results of studies f1ot six ou trIes to illusiritc tIe variables exaniied 
and the imp, t1Sualls dittlttiLted to lnn-rowing. Except III the case of 
Corlrbia, tis .St M V Cl oss-S(Ct ioial allalyses ot Iborrowers andtUdies 
tiollblri)owrs. Bctorc-all-idter collipalisons iale fewe because evalua
tion is generally initiated alter the prograrri begins. Quantification of 
the "before" situation is based on questionable furier recall. 
The Latin American studies co,.cr relatively lartge firms producing 

multiple crops, and pi ograrns iluding tboth short- and riediurn-term 
loans. Asian studies refer to small morioculture rice farns receiving 
only short-term credit. Despite these differences, several common 
patterns emerge. Borrowers had considerably larger farms than non
borio sers in Brazil and Colomlbia, whereas farm size differences in 
Asian count ries were onil 2 to 16 peicent; Guatemalan farnis were of' 
similar size because Of tie samplinig prMocedure. Operating expenses 
and investment were higher for borrowers, but productin dift erences 
per hectare were less marked. Moreover, reported diferences ininet 
farin income per h,:ctae were clearly small. 

Inferences aib(ut loan impact must be treated with caution because 
of attributior problems. Siiall dit erences in prroduction and net farm 
income (i not necessarily Imply that borrowinrg leads to misallocation 
or that loains have been diverted. II the (;uaternala study, )ailies used 
a samplinrg plocedure designed to control for potential effects offarm 
size atid reglon-related fictors. )itferences iii value of production 
betweell boJrrowers alld Ioll rlrowers were decomposed to reveal tire 
effect of price, yield, crop i ix, and crop area. Dairies coticl uled that 
ex pansior in cropped area, wlhich explains most of' tire produictioln 
dilerences, Was largely due to credit. 

A deconpsitiin teclhniquc was also used in a 1 976 World Bank 
evaluation of projccts p-ovidigiediuiiu- arid loig-terrir credit to crop 

L'
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farms in the Philippines, Pakistan, and Morocco and to livestock Farms 
in Uruguay and Mexico. Crop production changes were accounted for 
b, changes in (uhivat(d area, cropping intensity, and yields, and 
changes in livestock j)ro(l oction by ccnlges in liree(ing c,tttle, feeders, 
repro(ctution rates, and beef yields. judgments were made about the 
probable e ife(t, ,f ifthe project on each Source of'growth: adjlIist lents 
were also made fo r tlie possible effect of other loan sour(es. The study 
concluded that the projects raised crop production by 67 percent, 
compared with the observed unadjusted 82 percent. 

Tlhis 'orh:lBank stu(ly also dealt with substitution. First, b)orrowers 
were asked it estimte the ivestnrlent they wold have made withoit 
til( program, and the prolxihble source of fi nance. Second, investnients 
of h) ir(),1%rs and nonborrowers were (omjpared. lhird, assets 
financed by the project were related to the borrowers' total assets. On 
tie basis of these dlata a crude suhstjitilion factor of 40 percent was 
assotlne(l: aftei rn;i iig this second adjlstment, the credit projects
explahine(d alp)l)roxiately 28 i)Cr ent of the net production increase 
rather HI;M 67 percent. 

Lconz ornetie .Studio 

Several recenislidies have used econometric techniques to analvze 
lie impa,t Iof boirrowing. Three (Iifferent models have been ti:ed: a 

productioln function, an inpiut (emand function, and ;in efficiency gap 
function. 

P)RontitoN Ft,;NtIi [ON. Colomhian, Brazilian, and (;h;aiaiain stud
ies hypothesized thi loans infhlence the farm production relationship,with (lie credit variable specified in several ways (tatble 9-2). T;.he Co
lombialn studies treated credit as a separate unit; one study furth-r 
hipothesize that Iborroweis have a different production technology, 
so separate production iunctions were estimated for borrowers, rion
borrowers, and borowers prir to the supervised credit program. In 
hfie Brazilian model credit was assumel to shit piroclct lon coefficients 

for operating expenses, modern inputs, ant. machinery but not for 
land, labor, or animal p)ower. The (;hian study ssumed all produc
tion partmeters were ,tffe(ted by credit. It used time series aggregate
data, while the other studies used cross-section farm level data. 

P'roductio)n hinction studies have some major weaknesses. First, 
specifying credit as it sepa rte production input presents a conceptual
protblem, because loans are claims on resources and do not directly 
generate output: (ouble counting of inputs occurs when credit is 
treated as a separate variable. Second, attributing to borrowing tie 
differences in production functions between borrowers and nonbor
rowers ii,)lcltlv -';suimesa relationshi Ip between tle source ofliqtii(lity 
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and the production function. The unclear picture of loan impact in 
these results is not surprising. Short-term credit programs attempt to 
encourage adoption of new seed-lertilizer technology, but there is little 
reason to expect a shif ina production function to be co:litional on 
such borroVing. NIodern varieties of seed f'requently imply greater 
operating expenses fOF the opltillal use of fertilizer and chemicals than 
do traditional seeds. But seed costs are similar, modern varieties are 
usuall,, more responsivc to all levels of lertilization, and fertilizer is 
highly divisible. 'lherefore, fariners with varying financial constraints 
should simply be located at dil"breum poits on the same modern 
production 11t1c)ion. Metdium- a(d long-tcrin credit, however, may be 
n ,re likely to change the production relationship because these loans 
could 1inance "lumpy, or large, iridiviible inputs more difficult to 
fund i rIIall,,. 

Apparent ditici(I c.s in ptoduction coefficients between borrowers 
and nonborrio\si uiSlbc due to the onissilil of other inputs, such as 
technical in utt,i (itin irrigation, associated with loans. Short-term 
loans would nt le ex;it'(d to have a tia or impact on these variables, 
but pr"g"ssivc fat tcr ,s ith irrigation and better technical inmfurita
tiot% ould 1)111lJkIMv hrt iis mole. Thus, causality is as likely to run 
tol)m highCl iltpits, O )LIutMS, and inlCotie to loans, as it is front loans to 
these chitgc,. 

INPtT [I MiAND tUNtIION. Input denrtia studies do not directly test 
loan inpact oni lprouiction and thus avoid the problem of' relating 
loans to the pioltitctitin function. Ina cttpiehensive analysis of the 
impact of uncertabity on resource allocation, fir example, Schluter 
estimated input demtand fhunctions for labor, modern varieties, fertil
izer, crop area, ai _uimnA and machine power (see table 9-3). The 
explanatory varialehs included fiancial constraints represented by 
credit availability and income, ionfarm assets and tarm size, technol
ogy and knowlcdgce. 

Table 9-3 picsents Schluter's results for n(lern seed varieties atid 
fertilizer, the main targets of supervised credit programs. Access to 
loans, dairying income, area cropped, and assets were signiiicant ex
planatory variables fir fertilizer use. Schluter regaced assets and 
farm size as indices of farmers' ability to bear risk: farmers niore aNLG to 
cope witi uncertainly and with better access to institutional loans were 
significantly more likely to adopt modern rice varieties. Interestingly, 
these varia bles did not explain adoption of new wheat varieties. Access 
to loans and land planted with modern rice varieties were the most 
significant factors Cxplaihng fertilizer use. Access to loans appea red to 
be less important, however, in explaining demand fir inputs (not 
reported in table 9-3) other than rice and fertilizer. 



Table 9-2. Estimates of Effect of Borrowingon the Cobb-Douglas Production Function, Selected Countries 

Colombia 

Brazil Colombia B.rrowrrT Nonbarrower Ghana 
Item (1971-72) (1960) 96 5 1968 (1968) 1962-74 

Log a 1.514 1.174 2 Y99 .740 0.006 
Land 0.293* 0.303 ° 0 379, 0 777 0 418" -2.127 

Labor 
(4.42) 
0.009 

I 62()" 
n a. 

(1.560) 
0.396* 

(3964) 
0 049 

(1,712) 
0 456* 

(1.217) 
4.248* 

Farm equipment 
(0.88) 
0.045* - 0.103" 

(1,472) 
0.144 

(0.383) 
0,048 

(2505) 
0034 

(1.977) 
n-a. 

Livestock 
(1.34) 
0.0090 

(- 1873) 
n a. 

(1.043) 
n.a. 

(0 533) 
n.a. 

(0 354) 
n.a. n a. 

Operating -xpense 
(1.83) 
0.246* 0. 115'* 0.314" 0.279* 0.405' 0.336 

Modern varieties 
(4.30) 
0.356" 

(1,885) 
n.a. 

(1.377) 
n.a. 

(1 898) 
n.a 

(3.092) 
na. 

(0 269) 
n.a. 

(5.02) 
Credit n.a. 0.6410 0.064 -0 84 0.104" na. 

(3.705) (0877) (- 1.000) (1.825) 



Credit x land n.a. n.a. n.a. n.a. n.a. 1.559 

Credit x labor na. n.a. n.a. n.a. n.a. 
(1.505) 

-1.941 

Credit x operating 
expense 

Credit x modern inputs 

0.0001" 
(1.97) 

-0.00003 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

(- 1.691) 
-0.395 

(-0.297) 
n.a. 

(-0.37) 
R' 
Number of obser.ations 

0.96 
129 

0.89 
17 

0.57 
27 

0.90 
27 

0.80 
25 

0.85 
13 

n.a. Not asailable. 
a. Borrowers are participants in supervised credit programs. Nonborrowers are nonparticipants. including farmers borrowing from nonformal 

sources. 
b. Figures in parentheses are i-values. Asterisk indicate, s,%itistical significance at 1() percent or better confidence interval. 
c. Includes fertilizer onl,.
Soure,+: Brazil: P. B Rao, TheEconomiri ofi.'r-,utura1C. di' ".nSouthrr". Bra:il(Waltair. Andhra Pradesh, India. Andhra Universit) Press, 1973).Colombia: D. Colyer and G.Jimenez, "Supervised Credit as a 1 o<,lin Agricultural Deeloptnent,.AmncattJourralcf.sg-cu!.uralEconomt. . vol. 53,no.4 (November 1971). pp. 639-42; and W. S. Becker, "Agricultural Credit and Colombia's Economic Development," Ph.D. thesis, Louisiana StateUniversit), 1970. Ghana. A. B. Gyeke, E. T. Acqah. and C. D. Whsie, "An Evaluation of Institutional Credit in Ghana" (Petersburg, Va.: Virginia State

College, Bureau of Economic Research. 1977). 
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Table 9-3. Linear Regression of F,ctor Affleeting Use
 
of Mtodern Rice ,isd Whe'a Vriti5e, and Frrtiizer
 
in Surat Dt tit, India, 1971-72
 

,%toden rnrirh' 

V0a ,ddr' Rice FaIIllt Iertitzer 

Credit' 0.182" -. 114 82.676" 
(2,1)2)' (- 157) (4.28) 

Asset; 0.i12f (" _ 5- 5))5 
(2.5'2) 0A)8 1 (- i)) 

Noruagticuliir;al income 00() -1)016 8 575 

(1.38) (- 12 ) (I 18? 

Dairving itrine 0.100 oi073 2r 5il" 

1-.5.t (I 53) (2.-1' ) 
Area under (rp'p l.1;*1 0.5011" 6i6.11!1" 

(151) (3 8-) (4.78) 
(;ross croped area - I) 156' I 110) 

(-2.17) (M29! 

Area under mniprr ed riue -- - 5.13 59 

(2.48) * 
Area under iraitisoral rie - - 18.513' 

(2.50) 
Area sunder nirrir.,.iteld crops - - 8-!)!)]1 

Elhsaioaln - ,5 --W(IO)" 5.129fi* 


(-11.12) (3.23) (0 7) 
'
 

1 2 0.76 0.74 0.63 
Ntimbi t of Osibis'vs sirs 59 56 25 

--Not api cb~leth 

Nte: igsties ir lSmictiliwss are I-saloes Asiclisk indhiales sigisifi(sane at I percent 
level. 

a. Twoi olher vaiahles, n1uumbier I(if falnh w'srLeis asI h(rus o riimplion requi--. 
mencni, were inc(uidt di e fuaiiisi w sia ilo iili,-se bi rteno llsiilh sigi . 

1). Refers to m~aximum anI tit ool)rsils c %% willng to lend tie farnier forlllh ooid be , 
various irlilti dni assi. of the farmer.arca, cioiing pimernii. and (h,iracter 

c. For lerhib7er, dlii r esits aica iliilier high-irIiiri(, ii vair ties. 
Sshlurr, "The lie andSrourre: M, (,.. 'raitisiofIoCiedii nIsserlainv irs Delerminiring 

Res oirce Allocation aid l(oines (n Sn;aI arim. Siirail 1)isliI. India," Ocrasional 
Paper ,io.68 (lihaca, N.Y.: Cornell I'iersOiiv. Departmnent ifAgi iculiunialEonuinics, 
Feb ruAry 1!7-1). 

ErFI(;iENCY (;AP FtINCTION. The third econometric approach relates 
credit not directly to input or output levels but to the farmer's ability to 
allocate resources efficiently. These studies attempt i( determine 
whether loans explain differences inability to use optimal levels of 
inputs. Some studies simply compare whether borrowers and nonbor
rowers eqi-ate marginal value products to prices of inputs frequently 
financedl by loans. Separate production functions i e estimated for 



93 
Cri511a C. )azd and Rickard L. Moe~r 

borrowers and nonbor,)wers, but tile differcnces in initial level of
sai'rngs, mant.agerial abiliiy, anid perception of risk are usually lotconsidered. An exception isd Nlaavsiau tstudy which classified fa.rmers
by capital availahiilitN ralher than as borrovwer- and ioriborrower. 

A study of lilil) i .c rice Ia ms by A. M. Mandac and R. W. H erdt["Economic Inilcicucv as a Constraint t(o IlIgh Rice Yields in Nueva
E'ciJ', P'hili l)fitic s." it1er presilietd at International Rice Research
Iisuitute, Ligt'rii, IPhilipimes, 19781 supplies an alternative way11IcilsillIg lo,iti iilicICi. h'Ihic)comipared data oil Iormnal 

of 
fiallllinlg op

eratiois %%,11h(,ila tomexl)erimem'ta trials conducted on the farmers' 
same filds t dicerlniiieC eficiici,. NMeasuies of technical as opposed
to alloative iief licericies were identified loi each farm: it was expetted that le ofels technical knowledge and euviromniertal factors
such as irrigation arid soil feriility would influence tchniiical efficiency,
whilel,ial;iger'al abliity, cr-epioii Of isk, financial conltrailits, arid
credit av;iilabiljtv %oldh t tcil alloc.,i e c iiIt'.

ElficicylI ga pl models ate1c.:uueiuill 
, apealiing, and luuiec analy

sis riigoit ie exlended to cstillalt" loanI i111).. I on fiaivll plodltioi orinconic. l t v~cr, lhe use of expei.Irlieril data to ciablidi a frontierproduction luiwtiou au1d thus to (ltiulgi ih pli sica! I,oni priceelficienii is rarly possiblc,. InIrnanN cases farti p-a[ices of lie "best"
firrluls riiaN h1. to be used, ast. 11 oilier eiIr)ical studies of technical 
elficiency. 

Iu'A'g aming Sfadl.(A
 
Several studies Of loan 
 itipact andt deimind hav used Inatheiiaticalprogramiig. I lhese studies pro ide estimates of noritative behavior


and siuillate the impacts of aler,iative policy chtanges. Single period

linear models Ire coiiiioIl 
 ued. T> pically, a ,c)reseltiiVe ritodel is
developed for reasortnabl horiogericous faiis with respect to size,technology, resource endowmeit, and other cltract'_'ristics. Profit 
naxitiiiiattoll is ioriirally' assuIncd, subj.ct to ItriI)LIt aid niiinnuriI
,"arr or household const airirS. The activities inclued cai .'e)reserItwhat exists or explore wilhit is expected under altetiiative scenarios.

NIltiHperiod models, With arid wsithout discounted future cash flows,
provide i:mportant advlantages for thIe study of the inpact of 
 IloaS OIinvestictrit, growth ofeitei]lises, and liquidity ruanagterient. Variousissues have f-een stialed wrilt imiltip,-iod niodels. For example,
Michael 1). Boehije and 1. Kelly \Vhite ["A Prod uction-lIivestment
Decision MIdel if rni-Firi,iCrowtI," A iricauJotrralo.JAgicrdurat 
Economciw, vol. 51, no. I1,FebruarylI 969, pp. 5.6- 631 conpared resuhsof' maximization of income velrsus net %vortft. Baker and B hargava
(chapter 12) and S. S. I adiwigeno ["Potential Effects of Moclification
in the Credit Program for Siall Farmis in List Java, Indonesia," Ph.D. 
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dissertation, University of Illinois, 197,1 tested how the value of tin
used cash and credit Could inflUcice liquidity management.

Rec(iirsive models of both representative irms aind agriculhural regions have been used. Unlike other nitiltiperiod models, the objective
filrlcti'n is solved eaoh year with the result for one period linked toprevious periods iv feedick constraints. These constra ints are spe
cifiel to reflect farler belilvior-for exam ple, accounti ng for riskaversion hbv safetv-first objectives. Another feature of regional models 
is (lecomposititl by failn size to test competition for resources-as in
the case of, a fixed regional credit constr iin . a mong different size 
fat rmls. 

Se, ertal sitiji i (-sttls emnerge iron these t)rogrmig studlies. Tech
nologic.tl (f ;anle. adoh0ption of newv.;vities and cro)pp9ing systems,
mechatiz;lil ar'lmd firto htucoM<.. are frequent, fo jind to be constrained bv the hack of frmn1Al Ioaris. It has also been shown that certain
prolu tti alternatives would allm ftrmetrs to paNy stihstantiallv higher
interest rates with onv a limited reductiont in thicit horrowilig. Small
farmers apte:ir particullaii-l iniseositive to inter-st rate levels, 

Results arid MetlIh()1d lgicl ProlIems 
Virtually al these ecoioneti-ic stlni.s-,,hetli.r of production

Ftnction, input temnl fttnction, or cfth.mency p lIttm, tion---or pro
grarning exercises show positive conltibtitiols (f credit to farm pro
cuction, many of then statisticallh significarnl. The interptetation ofseveral iiethnhlogicAl issues, however, requires caution. Tle actual 
or expected impact of borrowing or demnd for loans may be substan
tially tnl er- or overest mted in a partiCtIa r study for at least six 
reasons. 

*Few studies captulre the comph'xitv of farm household behavior.Model activities aire largely limned to the farrm, with few efforts to
include houisehold resources allocated to off-,farni activities. Since loan
funds are firngible, tile true impact of is hardloans to determine
withoot an iltegatecd houtsehold model ard extensive data on the 
household's sources aril use.; (1 liquiditv.
 

- Manv stulies focus oil working capitl. BLot 
 in manv countrieswhere long-term credit isscuirce, there is aln excessive use of short-term
loans to liel) finanrce investment. The imp;ct of shlrt-term loans must
be consi(te-e: in relation to investment, not to pi-oduction alone. 

* True costs an( benefits (f borrowing nmy noit )e adequately cap
tured by interest rates arid borrowing limits. Borrowitng costs, espe
cially for small farmers, may flar exceed interest charges. Also, thereliability of tlie credit source, expectations about the need to repay,
and noncredit services influence the extent to which a borrower will 
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sWitch from aill inf'ormlrI to it f'ornm1al ')ir rCe, or borrow rather than use 
savings. 

SIn spite of various eitborte methods, it is not clear tht researchhas adequately (he.lt with risk and uncertainly. If ere(lit were priced at 
equilibriurn rates, with repayieit expectations and farmner attitudes 
towa rd risk adequately captured, optimal burrowing might be signifi
cantly less than many studies have estitnated. 
*Comlpared with soie other methodologies, mathematical pro

grauuiug ,imodels offr- fewer i)ossibilit ics for stattistich tests of goodness
of fit. It is lot (clear whether farmer behauior- hrs really been captured
by the models, and if riot, their l)r((ctions are dubious. 

- Ile aNR)litability of these inodels to many low-incomie countries is
questionable. MarIv solphisticjrr.d IMIIels have been developed, [)tl
few lw-inCOIre CruIr(ttics have sufficient data to justify their use. 

Research on rural intcc will improve as researchers develop
greater applrtc iation for the 1hijor- issues raised here: interdependence
of farili aill( housChld d(cisior, making, Iungibility, and atiributiort.
 
TIe irrmitiatc priority is to develo) 
 a d(tti base suflitient for more 
detailed arial sis of ;igric ulturatl finance. lunrgibility alot faint house
hold dfe ision making indicare the rHeed fbi' collecuirug conrehIenNiVe 
dla on soulces arid ruses of farrm househiold liquidity. All sources of' 
liqurdir need to be qitralliticd an related ro ile various larm arid 
household uses. Careful ii(iri oring of it)dtlutitnl eXpeInses, invest
merit, cou ptionl), an i nLufar in activities is neccssar y to describe 
accurately when arid €,vhe,( additintl liquidiry is allocatcd. Once this is 
described, more rigorous al,, is (all identify factors explaining the 
allocation anid impact of lomns. lh'errrISSIVe c(oss-section surVeys crII-
rently undertaken in irIany cuntriCs 
 1ie riot suitable fOr this [)IIrl)ose.
Much iri0 e (:arciil 't0llecr(inn of daia over time from rhe saiie hiotise
holds is reqii, even if it means a smaller sam)plle size.
 

Finall , tIe ultirrtite objCtiVe 
 of agricut hrral credi porlicies and 
progriais shrouild be to iil)rove rual weltlre. Although tile benefits
and shortcomings of credit are Iruieiill enrenieated, they have not
[)eel systematicall), CI)paired withi tile benefits and costs of' other 
policy insttlnlients, such as inpult or l)rodlict price policy, that Iull be 
used tI mCEt (le sarun )h)jectivCs. We SuS)eCt such al analysis would
reveal that agricultural credit trogrimis are less cost-effective, brt are 
preferred because hy are easy t() adrinrister and because rich, politi
cally Jowerful farmers cart Manipulate then) to their advaitage. 
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Issues for DiLitssion 

I. - ow can rt-ral finaicial markets affect tfie distribution of income 
and of as,.ct ow.i.rship? wihat policies could cause rUral financial 
markets to have a neut! tt!eci on income and v,'clth dist ibution? 

2. 	 How does financial interne(4 atiom assi.t in overcoming the dis
advantages of arier? 

3. 	 Ho%, O:, iznttal iitti.l ietiati,ii affect theefficiency Ore.source
all (lto II ?~ 

4. 	\'lat type. 01o (hs gf in financial iar-kcts can be expecteJ as an 
ecoflonly d(vclo)s

5. 	 \Vl.at are the ditevecmes betwCCn a Supply-leading and a demand
follolwing strategy of fllance in detvelopnent?

6. 	 1ltow impoitnlt are forumial agricultural loans in early stages of
dcclopneril? Does their illujntance decrease or increase as dev',._opmecnt pr-ogresses? 

7. 	 W\hat i1: of Iryill 10the efl ft is to-' o trol fungibilit) by tightening
111)die a(dIIlilisl-atioii of ,g iCultuual credit programs?

8. 	 What InieeaS-CS could A d.tv0 -,, to ( 0CLIoICitt the CxtCt to which 
additiontait', was achieved in a smiall-Lai-ici credit piloject?

9. 1Ia group of'Worrowers have crop yields substantiall, higher than 
a group oftloil)or,-Owers, call one conclude that all rte difference 
in 	yields \%as diC to creldit use? 

10. Is it deimtble fur rural financial markets to mobilize funds 
through sa ings deposit, ii rural areas and recycle them as loans to 
nonaigricutoral aci,'ities: 

11. How do prices a,,d yields in agricuhure Afect the ability of finan
cial markets to sevue rurat areas? 
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