
key results:
The Smartcards were only partially implemented. After two years, only half of all payments in treatment areas were made  
using Smartcards, reflecting implementation challenges particularly related to beneficiary enrollment.

Despite this, the system substantially improved the payment process by reducing payment delays and unpredictability. 
NREGS participants experienced shorter, more predictable delays in receiving payments and spent less time collecting them, 
leading to aggregate time savings of an estimated US$4.5 million over the evaluation.

Smartcards also reduced leakages and increased the amount of money beneficiaries received. Beneficiaries of both 
programs received more money, but official government disbursements did not change, implying a reduction of more than  
40 percent in leakages in both programs.

Smartcards were very cost-effective, even in the short term. The estimated annual cost savings from leakage reduction and 
beneficiary time savings amounted to US$40 million for both programs, far exceeding the US$6.3 million in implementation costs. 
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sm artcards for sm arter payments

In India, a biometrically authenticated payment system reduced corruption and substantially improved the delivery of government 
social assistance programs despite partial implementation.

Developing countries spend significant resources on social assistance 
programs, but program delivery is often constrained by corruption 
and inefficiency. This can put a strain on state finances and reduce 
these programs’ potential to improve the lives of the poor. In 2016, 
the Government of India allocated US$70 billion1 to social assistance 
programs. Yet much of this money may not have reached its intended 
recipients; leakages, or funds diverted, from past programs have been 
estimated to be as high as 51 percent.2  

One way to improve program delivery could be an electronic payments 
system with biometric authentication that deposits government transfers 
directly into people’s bank accounts. By verifying recipients’ identities 
using fingerprint readers at the time of withdrawal, the system could 
help ensure that intended recipients are actual recipients. However, these 
systems can be complex and difficult to implement, and little rigorous 
evidence exists about their impact on payment delivery. For example, 

beneficiaries might be denied payments if they are unable to enroll, or corrupt officials may undermine the new system. Given the 
technical and political challenges, the cost-effectiveness of a biometric payments system is unclear.

To address this evidence gap, J-PAL affiliates Karthik Muralidharan (University of California, San Diego), Paul Niehaus (University of 
California, San Diego), and Sandip Sukhtankar (University of Virginia) partnered with the Government of Andhra Pradesh (GoAP), India 
to conduct a randomized evaluation of a biometrically authenticated payments system using “Smartcards” for two social programs: the 
Mahatma Gandhi National Rural Employment Guarantee Scheme (NREGS) and Social Security Pensions (SSP). 

photo: sandip sukhtankar | j-pal/ipa

http://www.povertyactionlab.org


2 Abdul Latif Jameel Poverty Action Lab

BeneficiaryLocal  
Official

In 2006, GoAP3  launched the Smartcard system, India’s first  
large-scale biometric payment system, to improve the delivery  
of two major social welfare programs: NREGS, which guarantees 
rural households 100 days of paid employment annually, and 
SSP, which makes monthly payments to elderly, widowed, and 
disabled individuals below the poverty line.  

Implementation challenges related to payment logistics stalled 
the Smartcards’ initial launch in several districts. In 2010, 
leveraging previous successful collaborations,4 researchers 
worked with GoAP to relaunch the program in eight districts 
and test its effectiveness through a large-scale randomized 
evaluation reaching nineteen million people. 

Over two years, the Smartcard system was introduced across 296  
randomly assigned sub-districts (see Figure 1). After the two years,  
researchers compared payments and funds disbursed in sub-districts  
chosen to implement the system earlier (the treatment group) 
with those in sub-districts where the system was not introduced 
until after the evaluation (the comparison group). They measured 
impacts on payment logistics, leakages, and program access. 

The status quo SSP payments system was relatively 
straightforward; a fixed list of beneficiaries collected cash 
payments from local officials in their villages. But NREGS, with 
participants and payment amounts that change regularly, was 
more vulnerable to leakages. Workers often gave paper identity 
documents to local officials to collect money on their behalf from 
branch post offices with no formal authentication procedure. 
Long payment delays were common, and widespread reports 
suggested that officials often pocketed payments for themselves 
by over-reporting work performed or under-paying workers.5 

To address these leakages, the Smartcard system introduced: (1) 
a technological reform in which beneficiaries who chose to enroll
received biometrically authenticated identification cards, called
Smartcards, linked to bank accounts, and (2) an organizational 
reform in which payment logistics were contracted to private 
banks and customer service providers (CSP) in each village. 
Banks were rewarded a 2 percent commission on all payments 
delivered (see Figure 1). 

evaluation

figure 1. smartcard system reforms

1    Government of India. 2017. “Expenditure on Subsidies for the Poor and Social Assistance 
Programs.” in Expenditure Budget Vol. I, 2016–17. New Delhi: Government of India, 
Ministry of Finance. 

2    For example, for leakages in NREGS see: Imbert, Clement, and John Papp. 2016. 
“Estimating Leakages in India’s Employment Guarantee: An Update.”

     For leakages in the Public Distribution System (India’s subsidized food program) see: 
Government of India. 2005. “Performance Evaluation of Targeted Public Distribution 
System.” New Delhi: Programme Evaluation Organisation, Planning Commission.

3    In 2014, Andhra Pradesh was separated into two states—Telangana and Andhra Pradesh. 
This briefcase refers to the formerly unified Andhra Pradesh. 

4    Previous J-PAL work in Andhra Pradesh includes evaluations on school choice and 
performance pay for teachers. 
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India’s Employment Guarantee Scheme Guarantee Employment?” World Bank Policy 
Research Working Paper # 6003, March 2012.

     Niehaus, Paul, and Sandip Sukhtankar. 2013. “Corruption Dynamics: The Golden Goose 
Effect.” American Economic Journal: Economic Policy 5(4): 230-269.

     Pai, Sandeep. 2013. “Delayed NREGA payments drive workers to suicide.” Hindustan Times, 
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1.  Technology Change: Beneficiaries provided 
biometric data (ten fingerprints and a digital 
photograph) to create uniquely identified 
Smartcards linked to newly created bank 
accounts. Beneficiaries could use these cards 
to obtain money directly from customer service 
providers located in each village.

2. Organization Change: The Government of 
Andhra Pradesh contracted banks to manage 
payments in each district. Payments were 
distributed to beneficiaries in villages through 
local customer service providers.
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The Smartcard system was only partially implemented.  
After two years, only 67 percent of villages in the treatment 
group were using Smartcards for NREGS (79 percent for SSP) 
and only half of all payments were made using the new system. 
These results reflect significant implementation challenges 
particularly related to enrolling beneficiaries, who often missed 
initial enrollment drives for the new system. 

Despite partial implementation, the new system substantially 
improved the payment process by reducing delays and the 
unpredictability of payments. Under the new payment system, 
NREGS workers spent 22 fewer minutes collecting payments (a 
20 percent decrease relative to the comparison group collection 
time of 112 minutes) and received their payments 6–10 days 
sooner. Payments also become more predictable as the variation 
in the length of delays fell. These changes affected both workers 
with and without Smartcards, suggesting that improvements 
were driven by the organizational reform rather than the 
Smartcard technology.

Smartcards also reduced leakages, increasing the payments 
that beneficiaries received. NREGS participants with Smartcards 
reported 24 percent higher weekly earnings of INR 35 (US$0.72 at  
the time of evaluation), while SSP beneficiaries reported a 5 percent  
increase of INR 12 (US$0.25). Importantly, official government 
disbursements did not change for either program, implying a 41 
percent decrease in NREGS leakages and a 47 percent decrease 
in SSP leakages. There was no evidence of reduced leakages for 
beneficiaries without Smartcards, suggesting that the biometric 
authentication was the main driver in decreasing leakages.

results

Beneficiaries overwhelmingly preferred the new system.  
In follow-up surveys, 90 percent of NREGS participants and 93 
percent of SSP beneficiaries in treatment areas indicated that they  
preferred Smartcards to the old system, largely because payment 
collection was easier, faster, and less susceptible to manipulation.  

Smartcards did not reduce program access. The Smartcards 
system had no impact on access to the SSP program and 
increased access to NREGS; 7 percent more households 
reported participation in NREGS compared to 42 percent in 
the comparison group (a 17 percent increase). Researchers 
found no evidence that the Smartcards negatively affected 
vulnerable households such as the extremely poor.

Overall, Smartcards were cost-effective and generated 
large savings in the short term. Implementing Smartcards in the  
eight districts cost an estimated US$4 million for NREGS and US$2.3  
million for SSP annually. But this was offset by an estimated US$38.5 
million annual decrease in leakages for NREGS, and a US$3.2 million 
annual decrease for SSP. Researchers estimated that the gains from 
beneficiaries’ time-savings in the NREGS payment collection process 
alone, at US$4.5 million, exceeded the cost of the new system.
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figure 3. smartcards reduced leakages

figure 2. smartcards improved nregs payment logistics

Comparison Treatment

Note: Statistically significant difference relative to the comparison group is noted  
at the 1% (***), 5% (**), or 10% (*) level.

scaling up based on the evidence

This evaluation has since informed the Government of 
India’s Aadhaar initiative, a national policy providing every 
Indian resident with a biometrically linked identification 
card. The Ministry of Finance cited the study in its 2014–15 
and 2015–16 Economic Surveys—annual reviews of the 
Indian economy—to advocate for the use of biometric 
authentication in program delivery across all anti-poverty 
schemes. In 2016, the Government of India passed the 
Aadhaar Act, which provides legal backing for the use 
of these identification cards in the delivery of national 
benefits, subsidies, and services. 

Key for Figures 2 and 3
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policy lessons

Biometric payment systems can improve program delivery without excluding vulnerable households. Even partially implemented, 
the Smartcard system significantly improved program delivery and reduced corruption. Importantly, these improvements occurred without 
hurting or excluding any beneficiaries. Researchers believe this was, in part, because GoAP did not make the biometrically authenticated 
card mandatory for collecting payments, so that beneficiaries who did not (or could not) enroll could still receive payments.

Policymakers should consider strategies, such as gradual implementation or incentives for implementers, to align key stakeholders’  
interests and mitigate the challenges of payment system reforms. Despite senior leadership support and substantial administrative 
resources behind the program, GoAP found implementing the Smartcard system difficult. Gradually rolling out reforms can allow local 
officials to better understand and manage implementation details. By providing commissions on successfully delivered payments, GoAP also  
incentivized banks and CSPs to correctly implement the system. These strategies aided the transition to the Smartcards, aligning stakeholders’  
incentives and allowing time for adjustment.

Investments to improve poor state capacity for program delivery can generate significant benefits even in the short term. 
While investing in state capacity can be costly, the Smartcard system generated more than US$40 million in savings from reduced leakages, 
demonstrating that there can be significant short-term returns to improved program delivery. Importantly, a secure payment infrastructure 
is a public good that improves not just government programs but could also facilitate transactions for the private sector and individual citizens.     

Rigorously evaluating the rollout of a large-scale program can be a powerful way to monitor its impact and ensure that wide-
reaching policies are informed by evidence. In 2013, after receiving overwhelmingly negative feedback from local officials, GoAP  
nearly stopped the reforms—until officials reviewed this evaluation’s results on program improvements and beneficiaries’ high satisfaction  
rates. Since then, the evaluation has informed a national policy on biometrically authenticated identification cards (see “Scaling Up  
Based on Evidence” on page 3), demonstrating the policy value of rigorous, large-scale evaluations.
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The Abdul Latif Jameel Poverty Action 
Lab (J-PAL) is a network of affiliated 
professors around the world who are 
united by their use of randomized 
evaluations to answer questions critical 
to poverty alleviation. J-PAL’s mission is 
to reduce poverty by ensuring that policy 
is informed by scientific evidence.
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