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Introduction

Introduction: Financial Inclusion in Rural Areas of India

In many parts of India, small farmers rely almost entirely on local informal
lenders for credit at high rates

Despite efforts of the government to direct cheap formal (bank) credit to
them via rural lending priority rules

Possible reasons:

distance from bank branches
social distance: inability of bank officials to identify productive borrowers and
enforce loan repayments
collateral and reference requirements
absence of credit ratings, bureaus, past credit history
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Introduction

Illustration: Rural Credit Survey of Poor Households in
Rural West Bengal, W Medinipur and Hugli districts

Agr Land Owned (acres) 0-1.5 Landless 0–0.5 0.5–1.0 1.0–1.5

Proportion Borrowed All 0.64 0.39 0.66 0.74 0.76
Total Borrowing All 9427.36 5466.94 6299.69 11776.18 16775.40

Share

Informal Lender 0.62 0.72 0.67 0.56 0.55
Friends and Family 0.05 0.10 0.05 0.03 0.05
Coop/SJSY 0.24 0.08 0.22 0.32 0.30
Bank 0.05 0.01 0.03 0.09 0.08

Interest APR

Informal Lender 0.24 0.25 0.25 0.26 0.24
Friends and Family 0.21 0.08 0.27 0.17 0.19
Coop/SJSY 0.13 0.13 0.15 0.16 0.16
Bank 0.12 0.18 0.12 0.11 0.12

Duration

Informal Lender 135 127 127 123 124
Friends and Family 160 170 173 133 166
Coop/SJSY 340 328 342 326 305
Bank 296 124 334 311 262

Collateralized

Informal Lender 0.05 0.04 0.01 0.01 0.01
Friends and Family 0.05 0.00 0.01 0.00 0.00
Coop/SJSY 0.40 0.19 0.72 0.85 0.80
Bank 0.85 0.98 0.74 0.77 0.79
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Introduction

All-India, West Bengal: Proportion Borrowing from
Different Sources
IHDS2 data

All India West Bengal
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Introduction

Proportion Borrowing from Bank/Govt.
By Landcategory. IHDS2 data
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Introduction

Proportion Borrowing from MFI/SHG
By Landcategory. IHDS2 data
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Introduction

Micro-finance?

There has been large growth of microcredit in the form of self-help groups
(SHGs)

Yet no evidence of any success in financing cash crop cultivation by small
farmers or lowering poverty in India or other LDCs (AEJ Applied 2015
Symposium results)

Many reasons:

high frequency repayment requirements
joint liability loans, high peer and MFI monitoring to prevent any risky
investments
unable to restrict access to productive farmers (Mitra et al 2017)
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Introduction

Problems with Traditional MF, contd.

Additional problems with joint liability loans, manifested in A.P. 2008 ‘crisis’:

Possibility of contagion w.r.t. non-repayment (Banerjee and Duflo (2011),
Gine-Krishnaswamy-Ponce (2011)): threatening fiscal sustainability of MFIs

High interest rates (owing partly to high monitoring costs)

Malegam Committee recommendations for caps on MFI interest rates and
margins: many MFIs will not be able to survive
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Introduction

Problems with Traditional MF, contd.

The fundamental problem: key ingredients (intensive monitoring, peer
pressure, limits on risky choices, high frequency repayments) are viewed as
necessary for selection and repayment incentives for the poor

Is there an inevitable trade-off between adequate selection/repayment incentives
and financing productive and risky activities?

Are all of the above features necessary, or can we relax some?
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Introduction

Wish List (Based on Interviews with WB MF clients)

MF clients in WBengal villages would like:

Individual liability loans

Reduced MFI monitoring, no group meetings

No collateral or savings requirements

Lower interest rates

Longer loan durations

Loans designed to finance working capital and marketing needs for cash crops
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Introduction

Is This A Pipe Dream?

Main worry: how to ensure appropriate borrower selection and repayment
incentives?

Can this be fiscally sustainable for MFIs?
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Introduction

Idea for New Financial Inclusion Strategy: Agent
Intermediated Lending

Every village characterized by a web of different community networks:

Economic: traders, lenders
Political: GP officials, political party functionaries
Social: (horizontal) peer groups based on caste, religion, neighbourhood

Financial institutions could try to leverage these by appointing nodes of
these networks as intermediaries

They have a lot of information about productivity of individual farmers in the
village, and high ‘relationship capital’

Seek their help in selecting loan recipients, and encouraging them to repay

Incentivize them with appropriate commission contracts
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Introduction

Agent-Intermediated Lending (AIL)

We conduct a field experiment in West Bengal, India to compare three
different methods to select borrowers for agricultural credit from poor
(landless and marginal landowning) farmers

Two of these involve agent-based lending:

AIL: an agent from the local community who recommends borrowers for
individual liability loans to an external lender

Is incentivized by commissions that depend on repayments

The agent

selects borrowers on the basis of their information and personal/political
motives
may monitor and influence borrowers’ actions/repayment behaviour
may provide technical/marketing assistance (more generally help) to borrowers
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Introduction

Two Versions of AIL

1. Trader-Agent-Intermediated Lending (TRAIL)

agent is a private trader/shopkeeper with considerable experience in lending
within the community
but ... may have incentives to behave in a corrupt fashion, appoint cronies or
those paying bribes, and exploit poor borrowers

2. Gram Panchayat-Agent-Intermediated Lending (GRAIL)

agent appointed by local government (village council)
embedded within the community, ‘knows’, monitors and mobilizes voters
but...selection could be affected by political motivations (select cronies,
vote-buying etc)
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Introduction

Compare with MFI/SHG Approach, Based on Peer Groups

Facilitated by NGO (Sree Sanchari): a non-profit microfinance institution

Borrower groups encouraged to form and apply for joint liability loan

Monthly group meetings organized by NGO, with mandated saving targets

GBL loans are structured in the same way as TRAIL or GRAIL loans (except
joint liability, group meetings and saving targets)
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Setting

Location
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Setting

Experimental Setting

Focus on potato, leading cash crop in West Bengal (returns three times as
high as HYV rice; cultivation of which is considered ‘pathway out of poverty’)

Two potato-growing districts: Hugli and West Medinipur

TRAIL: 24 villages
GRAIL: 24 villages
GBL: 24 villages

Experiment lasted eight 4-month cycles over the period: Sept 2010 - July
2013
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Setting

Baseline: Selected Crop Characteristics

Sesame Paddy Potatoes
(1) (2) (3)

Cultivate the crop (%) 0.49 0.69 0.64
Acreage (acres) 0.45 0.69 0.49
Harvested quantity (kg) 141 1175 5301
Cost of production (Rs) 703 4396 12083
Price (Rs/kg) 30.71 10.30 4.67
Revenue (Rs) 3423 8095 21298
Value added (Rs) 2720 3787 9215
Value added per acre (Rs/acre) 6348 6568 17779
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The Loan Schemes

The Agent-Intermediated Lending Scheme

Agent recommends 30 landless or marginal landowners (owning ≤ 1.5 acres
of cultivable land)

subset of these are chosen randomly to receive offer of individual liability loans

Agent plays no further (formal) role:

MFI sets loan terms, directly lends to and collects repayments from borrowers

But agent could be motivated to monitor or help borrowers informally

No group meetings, savings requirements or gender restrictions
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The Loan Schemes

Common Loan Features

Loan interest rate pegged at APR of 18%, well below average rates (25%) on
informal credit

Dynamic borrower incentives

start with small loans (Rs 2000 (∼ $40), quarter of average working capital
used)
future credit access grows at fast rate (33%) across cycles based on current
repayment

*Loan durations/timing: 4 months, match potato planting-harvesting-selling
cycle

*Insurance against covariate (price-yield) risks in potato cultivation

*Doorstep banking, no bank accounts

(*: non-standard)
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The Loan Schemes

Agents and their Incentives

TRAIL: agent is randomly drawn from list of established traders/shopkeepers

GRAIL: local government council chooses the agent

Agent’s incentives:

forfeitable deposit (= 2.5% of first loan amount (≡ Rs 50)) per borrower
commission = 75% of interest payments received from borrowers
termination if ≥ 50% of borrowers defaulted
paid holiday at the end of 2 years in the scheme
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The Loan Schemes

Differences between TR/GRAIL and GBL

Individual versus Joint Liability loans (and termination rules)

Savings requirements and Group Meetings in GBL

MFI replaces Agent, and receives 75% interest-based commission
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The Loan Schemes

Experimental Context: Agent Characteristics

GRAIL TRAIL Difference
(1) (2) (3)

Occupation: Cultivator 0.375 0.042 0.33***
(0.101) (0.042) (0.109)

Occupation: Shop/business 0.292 0.958 -0.667***
(0.095) (0.042) (0.104)

Occupation: Government job 0.125 0.000 0.125*
(0.690) (0.000) (0.690)

Owned agricultural land 2.63 3.29 -0.667**
(0.198) (0.244) (0.314)

Educated above primary school 0.958 0.792 0.167*
(0.042) (0.085) (0.094)

Weekly income (Rupees) 1102.895 1668.75 -565.855
(138.99) (278.16) (336.78)

Village society member 0.292 0.083 0.208*
(0.095) (0.058) (0.111)

Party hierarchy member 0.167 0.000 0.167**
(0.078) (0.00) (0.079)

Panchayat member 0.125 0.000 0.125*
(0.069) (0.00) (0.069)

Self/family ran for village head 0.083 0.000 0.083
(0.058) (0.00) (0.058)
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The Loan Schemes

Household Characteristics and Randomisation Check

TRAIL GRAIL GBL TRAIL-GRAIL TRAIL-GBL GRAIL-GBL
(1) (2) (3) (4) (5) (6)

Head: More than Primary School 0.407 0.420 0.433 -0.013 -0.026 -0.013
0.015 0.015 0.015

Head: Cultivator 0.441 0.415 0.437 0.026 0.004 -0.022
0.015 0.015 0.015

Head: Labourer 0.340 0.343 0.323 -0.003 0.017 0.02
0.015 0.015 0.015

Area of house and homestead (Acres) 0.052 0.052 0.054 0.000 -0.002 -0.002
0.001 0.002 0.002

Separate toilet in house 0.564 0.608 0.552 -0.044 0.012 0.056
0.015 0.015 0.015

Landholding (Acres) 0.456 0.443 0.473 0.013 -0.017 -0.03
0.013 0.013 0.013

Own a motorized vehicle 0.124 0.126 0.129 -0.002 -0.005 -0.003
0.010 0.010 0.010

Own a Savings Bank Account 0.447 0.475 0.446 -0.028 0.001 0.029
0.015 0.015 0.015

F-test of joint significance (p-value) 0.996 0.994 0.976
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The Loan Schemes

Design and Sample

In each scheme

In each village, the agent recommends 30 borrowers...
...and the lender offers the loans to a randomly chosen subset of 10 individuals
(Treatment, T)
10 recommended but not chosen to receive the loans. These are Control 1
(C1)
30 of those not recommended are sampled. These are called Control 2 (C2)
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The Loan Schemes

Average Treatment Effects

yivt = β0 + β1TRAILv + β2(TRAILv × Treatmentiv ) + β3(TRAILv × Control 1iv )

+ β4(GRAILv × Treatmentiv ) + β5(GRAILv × Control 1iv )

+ β6(GBLv × Treatmentiv ) + β7(GBLv × Control 1iv )

+ γ Xiv + Tt + εivt

Treatment effects (ITT estimates), conditional on selection: Difference
between T and C1:

TRAIL: β2 − β3

GRAIL: β4 − β5

GBL: β6 − β7

Controls for age, education, occupation of oldest male, land owned, year
dummies, price information intervention

Standard errors clustered at the hamlet level to account for spatial correlation
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The Loan Schemes

RESULTS: Average Treatment Effects on Potato Acreage

% Effects

TRAIL 27.78
GRAIL 23.00
GBL 17.41

Treatment Differences

TRAIL–GRAIL 0.025
(0.041)

TRAIL–GBL 0.049
(0.044)

GRAIL–GBL 0.024
(0.045)

MMMV (NCAER) FinIncl March 2018 27 / 1



The Loan Schemes

RESULTS: Average Treatment Effects on Potato Output

% Effects

TRAIL 26.24
GRAIL 23.50
GBL 14.71

Treatment Differences

TRAIL–GRAIL 196.107
(456.134)

TRAIL–GBL 548.985
(493.123)

GRAIL–GBL 352.878
(516.045)
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The Loan Schemes

Average Treatment Effects: Potato Imputed Profit

% Effects

TRAIL 40.83
GRAIL 3.52
GBL 10.07

Treatment Differences

TRAIL–GRAIL 1758.854*
(939.638)

TRAIL–GBL 1526.229
(1054.099)

GRAIL–GBL -232.625
(1118.493)
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The Loan Schemes

Average Treatment Effects: Farm Value Added

% Effects

TRAIL 21.07
GRAIL 1.67
GBL -0.36

Treatment Differences

TRAIL–GRAIL 1962.378*
(1186.640)

TRAIL–GBL 2324.736*
(1268.434)

GRAIL–GBL 362.358
(1383.212)
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The Loan Schemes

Loan Performance
Takeup

0.69
0.67

0.80

0
.2

.4
.6

.8
Ta

ke
 u

p 
R

at
e

GBL GRAIL TRAIL

Treatment Differences

TRAIL–GRAIL 0.131**
TRAIL–GBL 0.110***
GRAIL–GBL -0.021

Sample restricted to households that were eligible to take the program loan in that cycle.
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The Loan Schemes

Loan Performance
Continuation
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Continuation conditional on eligibility

Treatment Differences

TRAIL–GRAIL 0.133***
TRAIL–GBL 0.110***
GRAIL–GBL 0.114***

Sample restricted to households that were eligible to receive the program loan in cycle 1.
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The Loan Schemes

Loan Performance
Repayment
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Repayment conditional on taking the loan

Treatment Differences

TRAIL–GRAIL 0.015*
TRAIL–GBL 0.003
GRAIL–GBL 0.011

Sample restricted to households that had taken the program loan in the cycle.
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Explanations

Explanations

Differences in borrower selection (agent recommendations versus self-forming
groups)

Differences in borrower incentives (related to individual versus joint liability,
monitoring, agent support, side-payments etc)
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Explanations

Estimating and Understanding Selection Differences

We estimate the ability of sample farmers

Examine how selection patterns by ability differ between the three schemes

Decomposition of ATE difference: role of selection differences

Examine role of agent motivation in explaining selection differences
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Explanations

How do we estimate “Ability”?

Use version of Olley-Pakes-Levinsohn-Berry method to estimate TFP of
recommended C1 farmers, using farm panel data (potato cultivation, 8 cycles
across three years)

Farmer fixed effects in the panel regression of potato acreage (or output),
after controlling for year dummies, other policy treatments

Idea is that more productive farmers will devote greater acreage and produce
higher output

Restrict to C1 farmers who did not receive loan treatment; assign abilities to
treated farmers by matching with ability distribution in corresponding C1
(using Order-Preserving Assumption)
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Explanations

Ability estimates for Selected v. Non-selected households

Ability defined by Quantity of Potato Cultivated
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Explanations

Ability estimates for Selected v. Non-selected households

Ability defined by Acreage of Potato Cultivated
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Explanations

Ability estimates for Selected households in TRAIL, GRAIL
and GBL
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Explanations

Decomposing ATE Differences into Selection and Incentive
Differences

Can decompose ATE differences between TRAIL/GRAIL/GBL into
differences in selection patterns and differences in incentives

Method: estimate heterogenous treatment effects (HTEs) across different
ability levels/groups

Selection Effect: What would TRAIL ATE have been if selection had been
as in GRAIL or GBL, while treatment effects for each ability level/group were
as in TRAIL?

Incentive Effect: What would GRAIL/GBL ATE have been if selection had
been as in GRAIL/GBL but treatment effects for each ability level/group
were as in TRAIL?

Sum of these two is the ATE difference
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Explanations

Role of the Selection Effect in Explaining TRAIL/GBL
Difference in ATEs

This is worked out in our JDE 2017 paper with Alberto Motta, using quartile
treatment effects:

We group ability levels into four quartiles

This results in an underestimate of the Selection Effect, owing to ignoring
intra-quartile heterogeneity

Estimated lower bound to the true Selection Effect: between 30-40%
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Explanations

Estimated Lower Bound of Selection Effect in TRAIL- GBL
Comparison (JDE 2017)

he did not recommend. Borrowers can be classified into four groups:
recommended from own segment (RS), not recommended from own
segment (NS), recommended from out-of-segment (RO), and not
recommended from out-of-segment (NO). To distinguish between the
abilities of the four groups, we run the following regression on sample
households in TRAIL villages that owned at most 1.5 acres of land:

ζ δ δ δ
δ X u

= + Recommended + Own Segment
+ (Recommended × Own Segment ) + +

hv hv hv

hv hv v hv

0 1 2

3 (33)

where ζhv denotes the estimated ability of household h in village v, and
Xv denotes a village dummy. The variable Recommendedhv indicates
whether the household was recommended by the agent for a TRAIL
loan. We define the agent's segment as made up of households that
borrow from him; so the variable Own Segmenthv indicates whether
household h in village v had borrowed from the agent in the three years
before the project began. By including village dummies, we ensure that
the coefficients reflect within-village comparisons of ability, which is
appropriate because the agent was restricted to recommending bor-
rowers from within a single village. The results are reported in Table 9.
In column 1 we use as the dependent variable the estimates of ability
derived from the household fixed effects regression on potato output.
In column 2 we use instead the household fixed estimates from the
potato acreage regression.

In the panel titled “Total Effects” it is clear that among the four
groups described above, those whom the agent recommended from his
own segment (group RS) had the highest ability. The difference
between the ability of the RS and the NS groups is also positive,
although statistically insignificant. This provides weak evidence in
favor of Prediction 1.

As explained in Section 3.2, it is difficult to compare the ability of
own-segment borrowers and out-of-segment recommended borrowers.
This is because the agent draws randomly from outside his segment, and
the number of borrowers he recommends from this group may be too
small for the law of large numbers to hold. As it turns out the difference
between groups RS and RO is positive and statistically significant at the

1% level. On the other hand, the point estimate of ability of group RO is
lower than that of group NS, although the difference is not statistically
significant. These results are consistent with the model, where borrowers
recommended by the agent from outside his own segment turned out to
be less able than the agent expected.

4.3.3. Test of Prediction 2
Next we test the prediction that more able borrowers paid lower

interest rates on informal loans. Since we were unable to conduct a
baseline survey before the study began, we restrict this analysis to Cycle
1 loans, which were likely to have been negotiated before our
intervention began. To further guard against the concern that the
intervention might have affected households' borrowing behavior, we
restrict attention to Control 1 and Control 2 households only, since
none of these households received the program loans. Under the
assumption of no general equilibrium effects, this effectively allows
us to estimate the relationship between borrower ability and the
informal interest rates that they paid. For this test, we focus on the
sample of 661 Control 1 and Control 2 households with no more than
1.5 acres of land who reported at least one informal agricultural loan
with a non-zero interest rate in Cycle 1.

In Fig. 2 we present non-parametric regressions of the informal interest
rates on the ability estimates. In both panels, we see a clear negative
relationship, in line with the prediction that higher-ability borrowers had
access to cheaper loans in the informal market. For a formal test of this
relationship, Table 10 reports the results of the regression

∑r μ= Q + ϵhv
i

i hi hv
=1

4

(34)

where rhv is the informal interest rate as described above, and Qhi
indicates the quartile of the ability distribution to which the household
belongs.

Columns 1 and 2 use ability estimates from the potato output
regression, while columns 3 and 4 use estimates from the potato
acreage regression. Columns 2 and 4 include village fixed effects. As
can be seen in the top panel, in all four specifications, the estimated μi
decrease in ability, indicating a negative monotonic relationship.
Standard errors are averages from 2000 bootstrap iterations of this
regression. The F-statistic shows that the null hypothesis that
μ μ μ μ= = =1 2 3 4 is rejected in all four columns at the 99 percent
confidence level.

In the second panel, we present pair-wise comparisons of each μi.
When multiple hypotheses are tested, some may be incorrectly rejected by
pure chance. To guard against this concern, we apply the Bonferroni
correction and adjust the confidence interval. In our case this effectively
implies that only test statistics with a p-value lower than 0.01 are reported
as significant. Although this is a conservative test, in columns 1 and 3 we
find that the difference between μ1 and μ4 is significant, indicating that
households at the lowest quartile of ability paid interest rates that were
12.7 to 13.9 percentage points higher than those at the highest quartile.

4.3.4. Test of Prediction 3
When estimating farmer ability in Table 8 we also estimated the

parameter δ, which was defined in Eq. (12). Prediction 3 states that δ < 1,
or that borrowing and cultivation scale vary less with ability for treated than
control borrowers. Equivalently, risk varies much less with ability than
productivity does. Consistent with this, the point estimates of δ are 0.951
and 0.965 in columns 3 and 6 respectively. However the estimates are not
precise enough to infer whether they are significantly below 1.

4.3.5. Test of Prediction 4
A point estimate of δ close to 1 suggests default risk varies relatively

little with ability, so that case (b) rather than (c) of Lemma 2 applies.
Accordingly, the theory predicts that TRAIL treatment effects increase
in ability.

Table 12
Decomposition of average effect on farm value added by ability.

TRAIL GBL Difference Treatment
Effect

Difference×

(TRAIL - GBL) Treatment
Effect

(1) (2) (3=1-2) (4) (5=3×4)

Ability estimates from: Log(Quantity of potatoes produced)

Q1
0.18 0.27 −0.09 629.4 −58.58

Q2
0.24 0.28 −0.04 −2706 112.46

Q3
0.30 0.25 0.05 3521 163.86

Q4
0.28 0.20 0.09 7734 681.33

% of Average Treatment Effect Difference due to
Selection Difference

40.76

Ability estimates from: Log(acreage under potato cultivation)

Q1
0.18 0.27 −0.09 659.9 −59.39

Q2
0.25 0.29 −0.04 −1354 54.16

Q3
0.28 0.24 0.04 1897 75.88

Q4
0.29 0.20 0.09 6531 587.79

% of Average Treatment Effect Difference due to
Selection Difference

29.85

Notes: Columns 1 and 2 present the fraction of selected borrowers in TRAIL and GBL
respectively who belonged to each estimated ability quartile, and column 3 presents the
difference between the two. Column 4 presents the TRAIL treatment effects on farm
value-added from Table 11. The last row in each panel shows the percentage of the
average treatment effect difference between the TRAIL and GBL schemes that can be
explained by the Selection Effect, as per Eq. (29) in the text.

P. Maitra et al. Journal of Development Economics 127 (2017) 306–337

324
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Explanations

Role of the Selection Effect in Explaining Differences in
ATEs

Estimated lower bound for Selection Effect in explaining TRAIL-GBL
difference: between 30-40%

Corresponding estimate for TRAIL-GRAIL difference is smaller: 10-15%

Surprising that incentives played a more important role in the TRAIL-GRAIL
comparison (as both involved individual liability loans, and had a screening
mechanism)
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Explanations

What Explains Differences in Selection?

Between TRAIL and GBL: agent motivated by commissions was incentivized
to select high productivity farmers who were less likely to default on their
loans (JDE 2017 paper)

Between TRAIL and GRAIL (work in progress): politically motivated
selection in GRAIL

In areas where incumbent was well entrenched and political competition was
low, GRAIL agent selected ‘cronies’ who were highly likely to vote for them
and this was affected by the actual loan treatment
In areas with high political competition, selected ‘swing voters’ who were more
inclined to vote for the incumbent only after receiving the loan treatment
Treated subjects were more likely to contribute to the incumbent party’s funds
No variation in TRAIL selection patterns or in political engagement of loan
recipients, across high and low political competition areas
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Conclusion

Summary

TRAIL achieved significant ATE (24% for FVA, statistically significant),
unlike GRAIL or GBL (less than 1% impact, stat. insignificant)

Explained in part by selection of more productive farmers by TRAIL agent

Problem with GBL selection: no screening by locally informed and motivated
parties

Problem with GRAIL selection: politically motivated selection

Selection differences compounded by (borrower) Incentive differences :

GBL incentive problem: Joint liability and excessive monitoring
GRAIL incentive problem: ?? (work in progress..)
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Conclusion

Some Observations Regarding Policy

Interest in TRAIL shown by top people in RBI, NABARD, FIs (eg Bandhan),
but not by most SHG organizations or MFIs

Middle level officials at RBI, NABARD and SHG/MFIs are skeptical and
unwilling to experiment with versions of TRAIL:

Mistrust of private traders
Inherent inertia, convinced that the status quo is working fine
Have no way to assess loan impacts on agricultural production or incomes of
the poor
Happy with high repayment rates on MFI/SHG loans, focus on social
empowerment roles (for which there is no concrete evidence either)
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