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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

The project in a nutshell

Field experiment of (temporary) reform in within-state fund-flow
of India’s federal workfare program MGNREGS.

Evaluate impact of increased transparency on corruption
Reform features:

linked fund flow to incurred expenditures
reduced numbers of intermediaries involved in fund
disbursement

Findings:
lower fund leakage
no negative impact on real outcomes
no improvement in responding to villager needs

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 2 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

The project in a nutshell

Field experiment of (temporary) reform in within-state fund-flow
of India’s federal workfare program MGNREGS.
Evaluate impact of increased transparency on corruption

Reform features:
linked fund flow to incurred expenditures
reduced numbers of intermediaries involved in fund
disbursement

Findings:
lower fund leakage
no negative impact on real outcomes
no improvement in responding to villager needs

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 2 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

The project in a nutshell

Field experiment of (temporary) reform in within-state fund-flow
of India’s federal workfare program MGNREGS.
Evaluate impact of increased transparency on corruption
Reform features:

linked fund flow to incurred expenditures

reduced numbers of intermediaries involved in fund
disbursement

Findings:
lower fund leakage
no negative impact on real outcomes
no improvement in responding to villager needs

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 2 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

The project in a nutshell

Field experiment of (temporary) reform in within-state fund-flow
of India’s federal workfare program MGNREGS.
Evaluate impact of increased transparency on corruption
Reform features:

linked fund flow to incurred expenditures
reduced numbers of intermediaries involved in fund
disbursement

Findings:
lower fund leakage
no negative impact on real outcomes
no improvement in responding to villager needs

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 2 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

The project in a nutshell

Field experiment of (temporary) reform in within-state fund-flow
of India’s federal workfare program MGNREGS.
Evaluate impact of increased transparency on corruption
Reform features:

linked fund flow to incurred expenditures
reduced numbers of intermediaries involved in fund
disbursement

Findings:
lower fund leakage
no negative impact on real outcomes
no improvement in responding to villager needs

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 2 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Relevant literature

Implementation bottlenecks constrain effectiveness of social
programs
Empirical studies on corruption:

effects of info disclosure, increase in monitoring, monetary
incentives [Ferraz and Finan, 2011]
effects of change in number of functionaries and jurisdictions
[Burgess et al., 2012]
effects of reducing bureaucratic discretion [Duflo et al., 2011]

other aspects of bureaucratic architecture are rarely studied!
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The project’s contribution

Growing literature on administrative reforms in settings with
limited state capacity [Bo et al. (2013), Duflo et. al (2013)]

Recent works on use of information technology or e-governance
Most related study: Muralidharan et al. (2014)

same program, but different reform in different state
focus on disbursement process rather than fund flow

Ability to use multiple data sources (including administrative data)
and to exploit large scale experimental administrative reform
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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Background - Decentralized programs

Involve transfer from higher level of government to local
implementing body
Standard practice: cash-advance systems

communication is time-consuming with low quality
infrastructure
delays in payments make programs not implementable

Local authorities have power over transfers
slows the process down
increases rent-seeking
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Background - MGNREGS

Established in 2005
100 days p.y. of unskilled manual labor at stipulated min wage
guaranteed to every rural household

Local Gram Panchayat (GP) officials:
register beneficiaries
provide them work on local infrastructure projects

largest social protection program in the world
heterogeneity in implementation quality across states
focus on Bihar, poor state with poor MGNREGS performance
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Fiscal architecture

1. Tranche-wise transfers from central government to state
first based on anticipated demand and previous year
expenditures

next ones if labor expenditures accounted for in public access
collection system

2. Within-state transfers
GP originate fund requests that are aggregated up the chain at
beginning of each financial year
funds move down the administrative hierarchy:
state =⇒ district =⇒ block =⇒ GP =⇒ workers
discretion in passing on funds
some units lack funds, others accumulate idle amounts
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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Sample

Selected 12 districts in the state State map

rural population of 33 million
more than 900 thousand MGNREGS workers

1
3 blocks per district selected for treatment
69 treatment and 126 control block
Analysis from July 2011 till January 2014:

Pre-reform: 2011 - 2012
Reform: 2012 - 2013
Post Reform: 2013 - 2014
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Pre - reform system (2011-2012)
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Post - reform system (2012-2013)
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Reform implementation

Unaffected elements:
GP send checks and list of beneficiaries to local bank/post office
which credits workers’ accounts
state made payments for materials through CPSMS with
districts and blocks as intermediaries
GP officials required to document jobs spells

Implementation wasn’t easy nor straightforward
lack of adequate IT infrastructure
government froze program, GP functionaries were on strike
banks slowed down payments process
...
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Status quo regime - Set up

Official at tier i of administrative hierarchy:
P (GP), B (block), D (district), S (state)

P in charge of operations:
skim off amount s
exerting 1

2cs2 non-contractible non-pecuniary effort cost
with penalty πT s in expectation

B and D:
sign off on fund claim
commit ex-ante to price pi for approving every rupee of funds
skimmed by P
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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime
P chooses s to maximize for i = B,D :

(1− πT )s − pis − p−is −
1
2cs2

=⇒ s = 1− πT − pB − pD

c

i = B,D choose pi to maximize earnings:

pis = pi
1− πT − pi − p−i

c

=⇒ pi = 1− πT − p−i

2

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 13 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime
P chooses s to maximize for i = B,D :

(1− πT )s − pis − p−is −
1
2cs2

=⇒ s = 1− πT − pB − pD

c

i = B,D choose pi to maximize earnings:

pis = pi
1− πT − pi − p−i

c

=⇒ pi = 1− πT − p−i

2

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 13 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime
P chooses s to maximize for i = B,D :

(1− πT )s − pis − p−is −
1
2cs2

=⇒ s = 1− πT − pB − pD

c

i = B,D choose pi to maximize earnings:

pis = pi
1− πT − pi − p−i

c

=⇒ pi = 1− πT − p−i

2

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 13 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime
P chooses s to maximize for i = B,D :

(1− πT )s − pis − p−is −
1
2cs2

=⇒ s = 1− πT − pB − pD

c

i = B,D choose pi to maximize earnings:

pis = pi
1− πT − pi − p−i

c

=⇒ pi = 1− πT − p−i

2

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 13 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime
P chooses s to maximize for i = B,D :

(1− πT )s − pis − p−is −
1
2cs2

=⇒ s = 1− πT − pB − pD

c

i = B,D choose pi to maximize earnings:

pis = pi
1− πT − pi − p−i

c

=⇒ pi = 1− πT − p−i

2

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 13 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Status quo regime - Cont’d
Hence, from solution symmetry, we get:

pi = (1− πT )/3

and therefore:
s = (1− πT )/3c

i = B,D earn:

Y iT (πT ) = pis = (1− πT )2
9c

P earns from skimming: Utility

Y PT (πT ) = s(1− 2pi) = (1− πT )(1 + 2πT )
9c
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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

New regime - Case 1

1 We have πN > πT

2 P doesn’t have technological capacity to unilaterally claim the
money: need to collude with B
D is cut out, i.e. pD = 0
Repeating steps as in the status quo regime:

Y BN(πN) = (1− πN)2
4c

and
Y PN(πN)(1− πN)(1 + 2πN)

4c

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 15 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

New regime - Case 1

1 We have πN > πT

2 P doesn’t have technological capacity to unilaterally claim the
money: need to collude with B
D is cut out, i.e. pD = 0
Repeating steps as in the status quo regime:

Y BN(πN) = (1− πN)2
4c

and
Y PN(πN)(1− πN)(1 + 2πN)

4c

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 15 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Comparison

Y BT = (1− πT )2
9c vs. Y BT = (1− πN)2

4c

Y PN = (1− πT )(1 + 2πT )
9c vs. Y PN = (1− πN)(1 + 2πN)

4c
2 countervalling effects:

negative from increase in penalty from skimming
positive from not having to pay D (decrease in denominator)

For corruption to decrease, increase in π must be very large in
proportional terms
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New regime - Case 2

1 πN > πT

2 D extracts rents with probability α < 1

If no cap on pD, same solution as status quo:

αpD = pB = (1− πT )/3 and s = (1− πT )/3c

Only penalty rate is changed =⇒ skimming declines
Unrealistic: if α −→ 0, pD −→∞
=⇒ P will pay large amounts out ot pocket whenever D has chance
to extract rents
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New regime - Case 2, Realistic

1 πN > πT

2 D extracts rents with probability α < 1, up to p̄D

B now maximizes:

pB
1− πN − pB − αp̄D

c

Repeating same procedure as before:

Y BN(πN , α) = (1− πN − αp̄D)2
4c

and
Y PN(πN , α) = (1− πN)(1 + 2πN)

4c
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New regime - Case 2, Realistic

For πN < 1− αp̄D:
increase in πN reduces skimming and earnings for B and P
decrease in α increases all 3

ambiguous net effect!
Who is affected the most?

Y BN(πN , α)
Y PN(πN , α) = 1− αp̄D + πN

1− αp̄D − πN

Ambiguous effect again! =⇒ increase in transparency doesn’t
necessarily reduce corruption
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Data sources

1 Daily financial database associated with CPSMS system

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 20 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Financial database

daily credits and debits of each GP savings account
no distinction between material and labor expenses
no identification of transfer recipients
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Data sources

1 Daily financial database associated with CPSMS system
2 Public accessible electronic data collection system (nrega.nic.in)
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nrega.nic.in

category-wise expenditures at the aggregate fiscal year level:
unskilled labor
material
skilled labor
administrative expenses

beneficiary details
who has worked in household
duration and dates of work
wages paid
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Data sources

1 Daily financial database associated with CPSMS system
2 Public accessible electronic data collection system (nrega.nic.in)
3 Socio-Economic Caste Census (SECC)
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SECC

Content:
conducted in 2012, covers 16480 villages in 195 blocks
include name and age of members of each household

Use:
match villages with those in dataset 2
match household names with job-cards in dataset 2

Possibility for errors, but no reason for consistent differences between
treatment and control groups
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Data sources

1 Daily financial database associated with CPSMS system
2 Public accessible electronic data collection system (nrega.nic.in)
3 Socio-Economic Caste Census (SECC)
4 Affidavit data on GP and block official assets
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Affidavit data

Self-reported data on
personal assets, both movable and immovable
for all employees of GP and block official assets

Caution needed but it’s still a useful signal
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Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Data sources

1 Daily financial database associated with CPSMS system
2 Public accessible electronic data collection system (nrega.nic.in)
3 Socio-Economic Caste Census (SECC)
4 Affidavit data on GP and block official assets
5 Independent survey conducted by authors
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Independent survey

Main feature:
Conducted in May-July 2013
randomly sampled 2 GP per block and 25 households per GP
total of 10,036 in 390 GPs
goal to measure participation, employment and payments in
MGNREGS

Caveats:
Low participation in that period
small sample size leads estimated effects to be imprecise
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Randomization check

Xpd = α + βTp + ηd + εp

regress GP treatment dummy and district FE on vector of baseline
characteristics of GP p in district d
β: pre-treatment differences

no significant differences in Census and survey data
13% higher labor expenditure for treatment GP in public access
database
but spending was similar for CPSMS and no statistically
significant difference in work days, workers or material exp
conclude it’s a reporting error Table 1
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Financial data

Ypdt = α + βTp + ηd + εpt

Ypdt are balances, expenditures and total debit data
errors are clustered at block level
no other controls included
perform this analysis using both CPSMS and public data portal
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Financial data - CPSMS
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Financial data - program public data
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Beneficiary outcomes
Was there less work done or just less ghost work?
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Incidence of ghost workers

For each GP compute match rate of job cards with names in
SECC
regress:

Yvd = α + βTv + ηd + εvt

1. for all reported working in MGNREGS
2. for those only during intervention period
3. for those working in post-reform period
increase in math rate for single-worker households significant
only in first 2 cases (1.87 p.p. and 1.81 p.p. respectively)
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Creation of physical assets

Banerjee et al. (Dicandia) E-gov, accountability, leakage in public programs Fall 2018 36 / 39



Introduction Program and RCT Theoretical predictions Data Analysis Conclusion

Assets of MGNREGS functionaries
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Summary of findings

theoretical predictions were ambiguous as per the effect of this
reform
financial data shows that for treatment GPs there was a decline
in spending and in number of workdays and workers hired
decline in spending is mainly driven by a decrease in workers and
there is direct evidence of decline in ghost workers
not accompanied by a decline in MGNREGS assets
suggestive evidence that patterns are accounted for by reduction
in corruption
seems to be corroborated by wealth reduction for GP and block
officials
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P maximizes:
(1− πT )s − pis − p−is −

1
2cs2

Can be rewritten as:

s(1− 2pi)− πT s − 1
2cs2

Given:
Y PT (πT ) = s(1− 2pi)

P’s utility
UPT (πT ) = Y PT (πT )− πT s − 1

2cs2
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