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INFRODUCTION

Agriculture is the primary source of liveliluxul iii rural India, It contributes nearly 24.-I I 
percent (Economic Survey, 200.^-2006) of the gross domestic product and 67 percent o f employment 
(Plannihg Commission. 2002). But Indian farmers are in need of credit and their liquidity constraint 
provides sub-optional inputs and hence output. The role of credit is to bring the sub-optional income 
to optimal level ahd enhance farmers’ investmehf and output ^Khandker and Biinvanger, 1989).

Government linancial intermediation in rural economics is geared to mobilize savings and 
invc.stmcnt. via lending. There is a growing body of literature that has focused on the linkages 
between cre'c|it economic growthr' the role o f  finandal inslitutioriis" in"
mobilixing savings aiid llie effect o f credit on agricultural investment and output (Goldsmith (1969). 
Shaw (197.J). David and .Vleycr (|9S0). Pischke ci al.. (198.>). Giovannini (1985). Braverman and

I'̂ SC). Iqbpj ( f986); Fedcr et al.. (1988). Feder et d  .... .
■■•■riiiiiiiiimiiijiiriiiiHliriltatiiiililiilili t̂'iiiiiiiiiiiiiNii'iiiinili ' ' ............ ... .........

.Agricultural credit structure in a desoloping economy is characterized by dualism, that is eo- 
c.vi.sicuee of instittiiion:il (forma!) and non institutional credit (informai) (Singh e( al. 2001). In India, 
the formal sector Consisting of co-opertuives. ci'inmcrcial haiik.s and Ihe Regional Riiral Banks as the 
main coiuliiii for providing agricultural credit. I rotn the institutional agcticieS. the toltil tigriculiitral 
crcijii had j|ic|'e(),;(g,(l,froni Rs.SS.  ̂ crorc iti 1970-1971 to Rs. 1.25..'>09 crore in 2004-2005. fhough there 
uas incrciise in the Ilou of institutional ereilit. the noii institutional credit accounted for ,>8.9 perceiit 
in the year 2002. (.All lndi:i Debi and Inscstment Sur\e\. 2002). It re\caled that notwithstanding the 
outreach oCbanking, the foiiu;il credit has not been able to absolutely pettetrate the itifortnal financial 
markets. Rather, it seems to ha\ e shrunk in some respects in recciil \ears ( I hroal. 2006). It revealc’.l 
the absence q,f adequate insiitution.il crcilit in agriculture e\ en iiftcr various agricultural credit polic\- 
oriented rerorms. 1 III the \ear 2()0.'-2()()4. the prii.iie sector aiul the public sector commercial banks 
did not achieve the target lending td' 18 percent lixeil b\ the Reserve Bank of India (Repon on trend 
and progress of banking in India. I9S7-I988 .md 2(in.'-JnO-l). Ihe shoil term credit' provideil b\ the 
linancial insliliiiions eovereil onl\ 16 percent ol the uorkmg capital reipiirements ol the farmers iti 
1971-72. Ihe coverage of uorking capital b> short term credit was I.TO.t percent in 19,80-81. 28.08 
percent in 1999-2000. '6 11 pereeni in 2001-2002 .ind 40.8.) percent in 200.'i-2004. .Around 60

Nhnil lenii eiedil is die emp loan giieii b\ die eoniiiieiei.il b.iiiks In eiiahle the fanner meiiibeis In eulloale 
enip. I iklei ihe ernp lo.m •.soein. die .iiiinniil ol lo.m o  ds^ d aeeordiiig In ihe scale of liiiaiice presci ibed f. 
dillereni ciops piepaied In die ilisiiiel level leehiiKal >.oiiiiiiiliee of die lead bank Ihe iiialiinlv |vi iinl is 
ina\inunii ofonc veai
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percent of the working capital of the farmers was not financed by the linancial institutions and 
remained as institutional credit gap. The above facts brought out the presence of institutional credit 
gap in the agricultural sector lending and substantiated for disequilibrium credit market conditions in 
agriculture. (National Accounts Statistics, 1971-2006).

The share of agriculture and allied activities in the total gross domestic product had declined 
from S').56 percent in 1951-52 to 21.9 percent during the period 2000-2001 to 2005-2006. It showed 

. the,, slowdown in the share of agricultural production to total gross domestic product (National 
Accounts Statistics, 1971-2006).

In this backdrop, the Indian studies by Shukla el al,, (1977), Lavanya el al., (1977), 
Subramanyam and Doss (1981), Pandey (1983) and Uddin (2003), attempted to analyse credit 
requirements, credit gap, credit inadequacy and the. impact of credit on agricultural production, 
employment and welfare. They also attempted to identify the impact of credit by estimating separate 
production functions (for farm production) or supply functions for borrowers and non-borrowcr,s as 
well ns for before and afier availing credit. According to Fedor ct al.. (1990). the major wetikness o f  
this approach is the implicit assumption tluit tdl borrowers and tion-borrowers are respectively 
homogeneous with respect to.their credit demand and supply situations. This assumption is oflcn not 
valid as many non-ttoirowers did not borrow' because they actually have suflicient liquidity from their

................ ........... ............................................... ii.M iii  ......... ............. . i.ii.i:;P,l.,.p,i.lpp.i. ■j ....pii ' P..i i  .....p.ip.p.  .............  pi pp p     .............. ip i'- p.p.p.i i , „ p .lij.l n . p..p
own resources and not because they cannot obtain credit..,while some non-borrowers do not borrow 
because they are not credit worthy. Similarly some borrowers may have borrosved adequately and 
some may not have been able to borrow adequately. Thus the credit constraint situation will occur for 

p;iib;Qlhrhli^Hi>VefSiand;:nDr^bOrTOWerS';ili:i::;.!lcp Jlir!':!P:.:.!i:i:|ii!l!;::i' i;i.:!' p: :!!'i;rir:li;i;i!*pi;::H-::;:v -p p:;a'|:ia!::;!M!l>iri-.. :i!|liilllili!i|il!i:||i;:ai:-: •:• ••:.■ ■
.iriii.

Tlie incidence of formal credit constraint and credit unconstraint arises among both groups o f  
fiirmers who have access and do not have.access to fomial credit. The farnTers who have access to 
credit arc Credit constrained, when they d o  not rccei\c adequate amount o f credit, fhe lariners who ilo 
not ha\ c access to credit arc credit iineonstrainei.1. when they arc not in need o( credit.-iHjHUl.,.......................... • ■ ■ - • * . ■

... .pwifhe studies in India by Kochar ( I 997) aiul in other countries by Feder ct al. (1991). Diaguc et
al.. (2000). I9iaguc and Zeller |200 I). Foltz (200-1) aiul N'uryartono et al. (2005) analysed the e.Ntcnt of 
credit constraint and impact of credit on production, larm income, iiwcstmcnt and |rrolit by takin.g 
both biirrowcrs and non-borrowers into consideration. I he ahove stiitlies did not analyse the impact ol 

' agricuittiral credit on the technical eflic‘ienc\ of farmers. Moreover, the sttidics in India on the e.vtent 
irf credit constraint, financial c.Nclusion .and the nnpaci ol agricultural credit on agricultural sector in a 
rliseijuilibrium market condition are very limiteil (Koehar. 1997). I he present siudy tries to cover 
these gaps.

II. OI3.IECTI\E.S

Spccilic objeetives (d lhe s i i k Is are :•

Fo idenlify the factors deterniining eredil ..on-.u.unl and linancial e.selusion
- I o measui c 'he impact ol linancial e \ i  In- n ’li on pi odiiclion
- 11'  e \ alnaie I he i mpael o I fm.nieial ew lii' ion on leelnui al el licieney



percem of the working capital of the farmers was not financed by the financial institutions and 
remained as institutional credit gap. The above facts brought out the presence of institutional credit 
gap in the agricultural sector lending and substantiated for disequilibrium credit market conditions in 
agriculture. (National Accounts Statistics, 1971-2006). '

Tlie share o f agriculture and allied activities in the total gross domestic product had declined 
from 54.56 percent in 1951-52 to 21.9 percent during the period 2000-2001 to 2005-2006. It showed 

. the, slowdown in the share of agricultural production to total gross domestic product (National 
Accounts Statistics* 1971-2006).

In this backdrop, the Indian studies by Shukla el al,, (1977), Lavanya el al., (1977), 
Subramanyam and Doss (1981), Pandey (1983) and Uddin (2003), attempted to analyse credit 
requirements, credit gap, credit inadequacy and the. impact of credit on agricultural production, 
employment and welfare. They also attempted to identify the impact o f credit by estimating separate 
production functions (for farm production) or supply functions for borrowers and non-borroNvcr,s <as 
well as for before and after availing credit. According to Feeler ct al.. (1990). the major wciikness of 
this apprewch is iiie implicit assumption that all berrrowers and non-borrowers are respectively 
homogeneous with respect to.their credit demand and supply situations. This assumption is often not 
valid as many non-borrowers did not borrow because they actually have sufficient liquidity from their

.............. ... ................... ....... ....................... ..........  ....... . . .Mir.j lllli.il.liMhl.1 M
own resources and not because they cannot obtain credit..,while some non-borrowers do not borrow 
because they are not credit worthy. Similarly some borrowers may have borrowed adequately and 
seme may not have been able to borrow ade(|uatcly. Thus the credit constraint situation will occur for 

;Wibit»hrb(9]|BfevefSt̂ <li<’On9i(0nipswrS';iiiiits.s;::iw8!'a:n.ŵ  ■'
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Tlie incidence o f fcrnir.i credit cotistrai.c! and credit unconstraint arises among both groups of 
farmers Who have access and do not have access to formal credit, fhe farmers wlib have access to 
crctlil arc Credit constrained, wher. the;, do not rccci-.c adequate ainount o f  credit, fhe farmers who tio
not have access to credit arc credit unconstraiiicil. when they :irc not in need of credit.

• ..........  .................. • • - • »•••:•: • -

...iiwfhe studies in India by Koehar (1997) and in other countries by IT-dcr ci al. ( 19 9 1). Diagiic ct 
al.. (2000). Diaguc and Zeller (20() I). Folt/. (2004) and Nuryartono ct al. (2005) analysed the c.Ntcnt of 
credit constraint and impact of credit on proiluction. larm income, investment and profit by taking 
both borrowers and non-borrowers into consideration. ! he above stiulics ilid not anahsc the impact ol 

' auriculttiral credit on the technical efll'(.‘icnc\ ol tanners. .Moreover, the studies in liiilia on the e.stent 
111 credit constraint, financial c.xclusion and the impact ol agricultural credit on agricultural sectisr in a 
disec|uilibriiim innrkel condition are \'er\ limileil (Koehar. 1907). I he present stiuls tries to cover 
these gaps.

II. OR.JECTIN ES

Specific objoeiives olThe snul> are

- l o identifs'lhe faelors deterinining eiethi vnnsirainl aiul financial e.seliision 
' lo measure the impact ol financial ewIiiMon on jnoduelion
. l o e\'aliiaic the impact of financial ewlii'ion on icchnical ellicienc'.
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HYPOTHESES ^

The hypotheses tested are :- ^

> The agricultural credit constraint and the financial exclusion is independent from the socio-
economic characteristics.;

> Technical efficiency o f  farmers was independent o f  financial exclusion.

HI. METHODOLOGY

The methodology adopted in this study are discussed as under:
I-

3.1. Selection o f  the sample:

3.2. Identification o f  credit constrained farmers

3.3. Specification o f  econometric model ^ d  estimation issues

3.4. Credit constraint fimction

3.5 Endogenous switching stochastic frontier production fimction

3.7. Limitations o f  the study 

3.1 SELECTION OF TH E SAMPLE:

The stp(ly.,is:,hi ,̂ )̂J ,,pp,primary data. Xhe §3,1PR!p bPfrONVRrs pnd non-b>prro\yera of the^tudy 
were selected through multistage and purposive random sampling technique. In the first stage, the 19 
rurai blocks in Co'mbatore district were con.sidered. They ai.c Anamalai, Annur, .Avinashi, 
GudimangalaiVi, -Karamiadai, KinathukatJayu; Madathukkulam, Madukkarai, Palladam, 
Perianaickenpalayam, PoUachi (North), Pollachi (south), Pongalur, Sarkar Samakulam, Siiltanpet, 
Sulur, Thondamuthur, Timpur and Udumalpet. They were classified as the blocks o f above districi 
average credit disbursement i f  the credit disbursement was higher than the district average and below  
district average i f  the credit disbursement was less than the district average. (Annual Credit Plan, 
Coimbatore District, 2003-2004).

Among the above district ave.rage <*isl>urspnieitt blocks, higher number of loan accounts 
(18,509) and cropping intensity (95.79 percent)-were observed with Thondamuthur block. Hence 
Thondaimitluir block v/as selected. (Annual Credit Plan, Coimbatore District, 2003-2004).

In the second stage, the branches o f  State Bank of India, Canara Bank, Coiporation Bank, 
Indian Overseas Bank, Indian Bank, Syndicate Bank, Primary Agriculture Co-operative Societies and 
Land Development Banks which had achieved and exceeded the target in lending (for the year 2003- 
2004) to agriculture (Annual Credit Plan, 2004-2005) were selected. In the third stage, the size of 
borrowers of institutional credit and non borrowers were decided, based on the proportion of 
borrowers to cultivators in the selected blocks. Accordingly, but o f  100 farmers decided in 
Thondamuthur block, 68 percent o f borrowers and 32 percent of non borrowers were selected. In the 
fourth stage, the farmers were classified as credit constrained and credit unconstrained based on the 
survey responses o f the farmers. In the post stratification, there were 40 credit constrained and 60 
credit unconstrained farmers. (Annual Credit Plan, Coimbatore District, 2003-2004).



Z == area under cultivation (in hectares), farming experience (in years), education (in years), 
family size (in number), non-farm income (in Rs.) and availability of own fund to invest (in Rs.), all 
being measured in natural logarithmic form, e is a random disturbance term.

If G*>0, the farmer is credit constrained. With the above formulation, the probability that the 
farmer becomes credit constrained (G*>0) can be written as

prob (G*>0) = probability ( y ' z + E  >0).

Tliis formulation leads to a standard probit model to estimate the probability that a household 
is credit constrained. Assuming^ has a standard normal distribution [N(0, 1)], the log likelihood 
function for a probit model is

In L
G/=0 G,=l

where ^ is the standard normal distribution evaluated at y' z (Foltz, 2004).

The probit model was also used by Feder et al., (1990), Swain (2002), Foltz (2004), Gilligan 
et a!., (2005), Nuryartono et al (2005) and Guirhingeri and Boucher (2006) to measure the probabiiiiy 
o f a farmer being credit constrained.

As the model is pertaining to imperfect market coriditipn, no unambiguous predictions on the 
signs ol' the reduced form estimation of excess credit demand can be made. The reduced form 
estimation shows the factors which are more important to either supply or demand. A positive 
esiim'afed iid-e^ signifies'a characteristic v/hich ihcfbais(K deifiand more than supply. Among

the variables included in the model, non-farm income and availability of own fund were cAgected to 
have tiegiiiive relationship with credit constraint. (Feder et al., 1990). Education, family size, area 
under ci.ilfi'eilion and farming experience were expected to have intermediate a priori sign depending 
on the sti\ ngth of its influence on either availability of credit or demand for credit (Feder el al., 1990). 
The above iiimlysis was carried out through LIMDEP computer package.

3..5 ENDC)GRNOijS SWITCHING STOCHASTIC FRONTIER PRODUCTION FUNCTION

The technical efficiency in frontier production function. It is a mathematical form yielding 
maximum output attaihable from any given set of inputs. From this definition, the frontier production 
function icpresents an upper bound on output. Given a sample of farmers, sharing a common 
technology as embedded in the frontier function, the observed outputs of farmers can either be on or 
below the Frontier but not above it. The degree to which the sample farmers fall short o f  the frontier 
oulput piMvides a logical measure o f  technical inefficiency (Taylor and Shonkwiler, 1986).

Production function was modelled for credit constrained and credit unconstrained farmers. 
The coiisinu led stochastic fi or.tier production function was of endogenous switching type production 
function. Production functions o f  the credit constrained and the credit unconstrained farmers with a 
cnierion Innclion were written as

Tn"[< '̂, n  = h K „ -C ’|, i f  r ' z  + e, > 0

y"2i[G, - 0 | = P f x ,  f i  ~^2i if

( 1)

(2)



The estimated results ot stochastic frontier production function is shown in table -2.

The parameters estimates o f  stochastic frontier production ftmction for the credit constrained 
farmers is shown in column 2 o f  table-2. It showed that the estimated co-efficients o f  all the selected 
variables were statistically insignificant It shows that all the credit constrained fanners were not able 
to allocate the resources optiirrally.

Tlie estimated coefficients o f  ihe production function o f the credit unconstrained farmers 
were statistically significant for all the variables except for labour. All the estimated coefficients had 
expected theoretical sign o f positive. It indicates that the production o f the credit unconstrained 
fanners had increased with the increase in the value of area under cultivation, fertilizer, pesticides 
and farm equipment. It indicates that the credit un-constrained farmers were able to allocate the 
resources optimally. The co efficient o f  seeds had negative sign. It indicates that the credit 
unconstrained farmers were not able to allocate the seeds optimally.

The selectivity variable inverse mills ratio was statistically significant and different from zero 
for the credit unconstrained farmers. It established selectivity bias in the production function of credit 
unconstrained farmers.

The difference between actual and frontier output was caused by the fanner’s inefficiency to 
allocate inputs (which is controllable) and random stocks which was beyond the control o f the 
farmers. The key parameter ‘y’ measures the proportion o f farmer’s inefficiency in the production 
process. It ranges between zero and one, where i f ‘y’ = 0, farmers inefficiency is not present a n d if‘y’ 
= 1, there i.; no random noise. The parameter ‘y’ was statistically significant at one percent level for 
both the ci ecljt̂  ppnstrained and the credit uncons^raine^l; farfr̂ ers,̂  estay isti.e  ̂ the fact that
inefficiencies existed in the production function of both the credit constrained and the credit 
unconstiaiiKcl farmers. To test the hypothesis ‘y’=0; the loglikelihood ratio test (LR Test) was usod. 
The value nf log livelihood ratio was compared with the critical ^  Value given by Kodde and Palm 
(19X6). T!u- estimated log likelihood ratios for both the credit constrained and the credit unconstrained 
farmers ('i.4 .s;:()8, 15.6581 and 103.2569) were greater than the critical x‘ value (15.321). Hence the 
hypothesis o f no technical inefficiency in the production function was rejected and accepted that y = 
0. 11 proved ihe existence o f technical efficiency in the production function o f the credit 
unconstraincd larmers.

However, the mean technical efficienpy of the credit unconstrained farmers (0.93) was 
comparatively larger than the mean technical efficiency of the credit constrained farmers (0.84). It 
proved that financial inclusion had improved the technical efficiency o f the credit unconstrained 
farmers.

CONCLUSION

fhe credit unconstrained farmers had higher mean technical efficiency compared to the credit 
constrained farmers. It revealed that adequate credit availability to the credit unconstiained farmers 
and the financial inchrsion had improved the technical efficiency. The views o f Carter (1989) and 
Feeler et nl I 990) suppoited the above findings that Ihe credit rationing can cause misallocation of 
resiuirces m farm production. Venkateswarlu and Bhalorao (1983) and Singh and Rawat (2001) 
ob.seivec' li'.ai Ihe resource use efficiency of the farmers had increased with the availability of credit.
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