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Missing 40 million Households: India’s Cooking Gas Subsidy
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Leakage in Welfare Delivery

High govt. expenditure in welfare programs in developing countries
I E.g., Fossil Fuel subsidies:

F Indonesia: $18 billion in 2013-14 (17% of Govt. expenditure)
F India: $20 billion in 2013-14 (5% of Govt. expenditure, 20% of

Personal Income Tax collection)

High level of leakage in public programs:
I Leakage: Transfers to non-beneficiaries through illegal means
I more than 70% in some cases (Reinikka-Svensson 2001;

Niehaus-Sukhtankar 2013)

“Losing sleep over subsidy leakage, not subsidy itself”
- Pranab Mukherjee, Finance Minister of India (2012)
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Subsidies and Taxes: Enforcement under Dual Pricing
Price subsidies for commodities lead to dual pricing: E.g. Public
Distribution Systems, Heating oil subsidy, Farm input subsidies

I Targeted sector received subsidies to ensure access and welfare
I Non-targeted sectors may even have to pay taxes

Dual pricing incentivizes diversion through black markets
Enforcement is difficult, specifically in developing countries: Ghost/
duplicate beneficiaries and Tax evasion

I Weak Fiscal capacity i.e. the power to tax and transfer
I Developing countries (Besley-Persson 2010, 2013): Revenues needed

for economic development. Yet inefficient tax-transfer systems prevail.
I Ex-ante uncertainty: “To date technological solutions remain more

hopes than realities” (Bird 2008)

This paper: Increasing enforcement by direct transfer of subsidies
I Impact of enforcement on leakage in a fuel subsidy program
I How formal and black markets respond to a reduction in leakage?
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Overview: Setting and Methodology

Setting: an in-kind transfer program leading to dual pricing
I Domestic (i.e. for households’ domestic cooking) and Commecial fuel

Policy change: Increased enforcement with “Direct Benefit Transfers”
i.e. transferring subsidies directly to the bank accounts of verified
beneficiaries

I Recognized recently as the world’s largest cash transfer program

Empirical approach:
I Identification: Difference-in-differences using two quasi-experiments

F Phasing-in of the policy across districts
F Unexpected termination of the policy

I Data: Administrative data and audit survey in black markets
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Overview: Results

Increasing enforcement
I Subsidized sector (household fuel): Up to 14% reduction in fuel

purchase

Removal of enforcement:
I Subsidized sector (household fuel): Fuel purchase reverts to the

pre-enforcement level
I Black market: Price decreases by ~20%, confirming a positive supply

shock
I Non-subsidized sector (commercial fuel): commercial firms reduce

their purchase through formal market, in response to lower prices in the
black market

Little evidence on displacement in fraud in short term
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Institutional Background: LPG Delivery System in India

Source: http://in.reuters.com
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Institutional Background: LPG supply

Govt. regulates price of Liquified Petroleum Gas (LPG)
I Domestic fuel (for household’s domestic cooking): “regulated price” -

subsidy
I Commercial fuel (Industrial, transport and business): “regulated price”

+ taxes
I price is regulated monthly based on the international market prices

Traditional enforcement of market segmentation:
I Visual difference in size and color of subsidized cylinders

F Similar to red dye in diesel in USA and UK

I Penalty and prison term: for re-selling or using subsidized fuel for
commercial purpose
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Institutional Background: Ghost Beneficiaries in PDS

Audits reveal millions of ghost beneficiaries
Over-reporting through fictitious “ghost” and duplicate accounts
Agency problems:

I State has imperfect information on beneficiaries and transfers
I Collusion: Perverse incentives to mis-report, political connections
I No credible threat of monitoring and enforcement: costly and

ineffective

Identity fraud: Creating Ghost beneficiary accounts
I Low cost to counterfeit documents and collusion
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Policy Intervention: Direct Benefit Transfer

Policy Intervention: Direct Benefit Transfer for LPG (DBTL) policy
I Subsidy transferred directly to household’s bank a/c through a secure

payments infrastructure
I Conditional Transfer: within days after each LPG refill purchase
I No subsidy to non-compliant beneficiaries - they can buy fuel as usual

but they don’t get subsidy
I DBTL minimizes the role of intermediating agents

The impact of enforcement would be undermined if
I Agents find new ways to manipulate the system
I Technology fails to deliver
I Displacement in fraud and changes in social norms

Ex-ante, the outcome is not clear
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LPG Pricing

January 2014 price: Regulated price ’p’ is determined monthly as per
international market prices
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Equilibrium Price in Fuel Black Market
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Increasing Enforcement on Diversion: Negative Supply
Shock
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Policy Change Timeline and Data Coverage
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Policy Termination: Direct Benefit Transfer

Policy introduced to 291 districts by January 2014 in six phases
Unexpected termination: In the run to the federal elections in 2014

Policy manipulation during re-elections (Nordhaus 1975, Alesina 1997)
and Lobbying by special interest groups, whose rents are threatened
(Kapur-Vaishnav 2014)
“The scheme [...] could have a negative fallout in the
forthcoming general elections.”- The Economic Times 2014
“As a politician, I am telling you that 90% of the LPG dealers
and black-marketeers in the state are either politicians,
bureaucrats, or their kin.” - a former minister (2012)
Policy termination restored the old subsidy transfer system
Other explanations: Imperfect Implementation and Legal issues

... and the new government re-introduced the policy
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Predicted Impact of Enforcement

If this enforcement is effective in reducing leakage:
I Domestic fuel purchase [⇓]
I Equilibrium black market price [⇑]
I Commercial fuel purchase [⇑]

Symmetrically, policy termination would bring:
I Domestic fuel purchase [⇑]
I Equilibrium black market price [⇓]
I Commercial fuel purchase [⇓]
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Outline

Motivation, Background and Policy Change

Data and Estimation

Summary and Policy Discussion
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Administrative Data: Descriptive Statistics

     

  

  
 
 
 

        
  

     

  

 
 
 

        
  

                  

                    


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Audit Survey with Unsuspecting Agents in Black Markets

Total 89 districts in 11 states: 15 small businesses and 7 delivery-men
per district
Supply side: Delivery man survey

I Surveyor poses as a poential customer to solicit price using a script
I Re-visits same distributor areas (~zip code)

Demand side: Small business survey
I Ongoing black market price and fuel refill history
I Re-visits same firms (~20% attrition)
I Similar production function: restaurants and snacks sellers

Two waves covering enforcement “ON” and enforcement “OFF” periods

Descriptive Stats: BlackMarket

Descriptve Stats Box Plot
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Identification Strategy: DBTL Policy Phasing-in across
Districts and its Termination

Basic Specification:

yidt = β0+β1(treatmentd ∗postt)+β2treatmentd +β3postt +αi +λt + εidt

i : household, d :district, t : month

yidt : Fuel refills purchased by the household i in district d in month t
Includes all domestic refills – irrespective of subsidy
treatmentd : 1 for districts under DBT policy, 0 otherwise
postt : 1 for the post-treatment months, 0 otherwise
αi - household fixed effect; λi - month fixed effect
Standard errors clustered at the district level
Similar model estimated with distributor-month data
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Policy Phasing-in: Domestic Fuel Purchase
(Beneficiary-level Panel)

Policy enforced in Phase 1
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Policy Phasing-in: Domestic Fuel Purchase
(Beneficiary-level Panel)

Policy enforced in Phase 1
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Policy Phasing-in: Domestic Fuel Purchase
(Beneficiary-level Panel)

Policy enforced in Phase 1

Policy terminated
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Policy Phasing-in: Domestic Fuel Purchase
(Beneficiary-level Panel)

  

   
  

     
  

   
  

   
   

      
        
    
    

                
                  

                   

       

            

  

   
  

     
  

   
  

   
   

   
     

    
    

                
                

                  
                  

           



DBTL policy enforcement reduces household fuel purchase by 11 to 14%
Additional results
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Policy Phasing-in and Termination: Domestic Fuel Purchase
(Distributor Panel)
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Phasing-in Results (Distributor Panel)

Phasing-out Results (Distributor Panel)
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Policy Termination: Impact on Black Market Prices
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Policy Termination: Impact on Black Market Prices

         

   

     

   

  
 

     
   

       
   

    
   

    
    
    
  

    
   
   
   

                  
                    

                  

                  

                      
   



Robustness checks

Additional results with Refill History data
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Policy Phasing-in and Termination: Commercial Fuel
Purchase (Distributor Panel)
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Non-Compliance and Pre-Enforcement Fuel Purchase

      

            


 

                

       
                 
             

        









     

 



    











          


                



Beneficiaries who failed to comply later, bought higher amount of LPG
refills in the pre-enforcement period

Monthly Compliance
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Heterogeneous Response: Non-Compliance and
Pre-Enforcement Fuel Purchase Behavior

 

























Higher impact on high frequency non-compliant beneficiaries~ about 30%
Regression Table 31



Displacement in Leakage: Does Enforcement increase
Diversion of Subsidized Fuel by Genuine Households?



















 

                   
                  
                 

                  
     



Regression results
32



Genuine Exclusion

Genuine exclusion due to increased complexity?
Compliance requires Bank account number and UID
Bank account penetration dominates LPG adoption, because LPG is
primarily an urban fuel used by middle and richer class LPG vs Banking

Type-I error due to any administrative hassle for UID?
I 98.5% UID penetration UID Penetration

33



Late Compliance

Late Complier households
~20% beneficiaries complied after the first month of enforcement

Compliance

Timing to comply: depends on the need for next LPG refill
Late complier households contribute little to the estimated effect

I Comparison with compliers in upcoming phase Fig. A21

I Comparison with compliers in treated districts Fig. A20
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Non-Compliant Beneficiaries

Non-compliant beneficiaries (~20%) drive main effect on reduction in
domestic fuel purchase Non-compliant

“Potential” ghost beneficiaries:
I Exit of beneficiaries: 11% increase in beneficiaries who did not

purchase a single refill No Refills

Voluntary “opt-out” :
I Time cost of compliance: middle to high income households
I Stigma factor?

Is non-compliance driving the black market prices?
I Black market price is generally higher than the non-subsidized domestic

refill
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Outline

Motivation, Background and Policy Change

Data and Estimation

Summary and Policy Discussion
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Summary of Main Results

Enforcement by DBTL
I Up to 14% reduction in the purchase of subisidized household fuel

F This causes supply shock in the black market causing prices to change
by ~20%

F Higher prices in the black market lead to increase in commercial fuel
sales through formal channel

Once enforcement is removed, purchase of subisidized household fuel
reverts to the same level
For comparison, Karnataka state found 22% illegal beneficiary a/c
Little evidence on displacement in fraud in short term

37



Fiscal Savings and Welfare

Expected govt. savings : $ 0.8 billion per year (i.e. 11% savings
minus 1% subsidy transfer cost incurred under new regime)

I 2% of total social welfare spending in 2013-14

Elimination of transfer from the state to officials, middle-men, firms
I More effective redistribution and lower taxes
I Resources employed in the black market

Possibility of net social welfare loss if
I Leakage and Black market helps in meeting equity and efficiency
I Type I exclusions are significant

Other potential second order effects:
I Fuel black markets and energy efficiency
I Reduces informality and cash in the underground economy
I Rise in general price levels

38



Policy Discussion

Investing in state’s fiscal capacity with a Direct Benefit Transfer
system

I Secured payments infrastructre and investment to increase financial
inclusion

I Expected investment in the UID program ~ $ 4 billion
I Supports market forces through enhancement in legal capacity? (Besley

and Persson, 2010)

Tax-transfer administration: Improving the design of welfare programs
I Effective targeting of subsidies and potential to increase tax base
I Fewer resources engaged in traditional enforcement

Political impediments may obstruct adoption of governance improving
technology!
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Thank You!
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Descriptive Statistics: Black-market Price (Supply Side)
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Descriptive Statistics: Black-market Price (Supply Side)
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Black Market Survey: Descriptive Statistics

Black market survey data

     

       
       

 
  

 
 

                    
      


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Policy Phasing-in: Commercial Fuel Purchase (Distributor
Panel)

            

  

   
  

     
  

   
  

   
   

   
     

    
    

                

                   

       

  

    
  

      
  

   
  

   
      

        
    

    

                 

                 
                     
                


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Policy Termination: Commercial fuel purchase (Distributor
Panel)

          

  

    

  
      

  
   

  

   
   

   
     

    
    

                  
                 

                 

                      
          

          

  

    
  

      

  
   

  

   
   

   
     

    
    

                

                  

                       



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Policy Phasing-in: Domestic Fuel Purchase (Distributor
Panel)

  

   
  

     
  

   
  

   
   

      
        
    
    

                
                  

                   

       

            

  

   
  

     
  

   
  

   
   

   
     

    
    

                
                

                  
                  

           


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Policy Termination: Impact on Domestic Fuel Purchase
(Beneficiary-level Panel)

            

  

   
  

     
  

   
  

   
   

   
     

    
    

                

                   

       

  

    
  

      
  

   
  

   
      

        
    

    

                 

                 
                     
                


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Policy Termination: Domestic Fuel Purchase (Distributor
Panel)

          

  

    

  
      

  
   

  

   
   

   
     

    
    

                  
                 

                 

                      
          

          

  

    
  

      

  
   

  

   
   

   
     

    
    

                

                  

                       



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Compliance with Enforcement Policy



















               
                
                   

            

      





























                 

           


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Compliance with Enforcement Policy



















               
                
                   

        

      





























          


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Heterogeneous Response : Non-Compliance and
Pre-Enforcement Fuel Purchase Behavior

  

   
  

    
 

      
 

    
 

      
 

       


         


   
  

   
   
    
    

          

            


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Fuel Purchase by Late Compliers in Treated Districts

            

 

















                  



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Fuel Purchase by Late Compliers in Treated Districts Vs.
Compliers in Control Districts

             
  

















 

                   

                  
                  
                 



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Fuel Purchase by Non-Compliers



















 

  

             


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Phasewise roll out: Impact on domestic LPG purchase in
Phase 2

          

  

   
  

     
  

   
  

   

   
      

        
    

    

                   
        

                

                      
  

            

     

     

      

     
        

     

   
  

      

      
      

      
      

               

                 

                    


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Policy Termination: Phase 2 Results

              

  

    
  

       
  

   
  

   
   

      
        
    

    

                       
         


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Black Market Data: Robustness Check

             


     

  

       
     

      
     

         
     

      
     

      
      

      
          
       
    

                   

                  
                     

 

      
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                       
  


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UID Penetration in January 2014
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Impact of UID requirement: Increase in household level
diversion

  

   
  

     
  

   
  

   
        

      
    

    

   

      

       

 

  
 

    
 

  
 

  
     

     
   

   

                  

      



60



Household purchasing no refills

 















 

                 


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Descriptive stat: blackmarket price (Supply side)
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Bank Accounts Vs. LPG Penetration
     

    


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Policy Termination: Impact on Domestic Fuel Purchase
(Beneficiary-level Panel)
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Additional results
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