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Floodplains across S/SE Asia with potentially high arsenic 

Estimated 100 million exposed to arsenic >10 ug/L (WHO) 

Main obstacle to exposure reduction: lack of testing 



Arsenic in groundwater 

• Doubled “all cause mortality” (Argos et al. 2010) 

• Largest poisoning of a population in history (Smith et al. 

2000) 

• Impaired intellectual function in children (Wasserman et al. 

2011), cancers (Chen et al. 2004), cardiovascular disease 

(Chen et al. 2011) 

• Spatially heterogeneous distribution of arsenic occurrence 

• Difficult to treat groundwater 

• Little change over time; opportunity for well sharing 

• Failure of public health services: testing and provision of safe 

drinking water 
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Research questions 

• Are households willing to get their wells tested for a fee? 

• Is there a market for arsenic testing? 

• What determines the household’s decision to switch to a 

safer well?  

• How could more switching to safer wells be encouraged? 
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Study design 

• Background  
• Bhojpur district in Bihar, 26 villages selected on the basis of arsenic 

occurrence, household numbers, satellite image availability  

• Recruitment of testers, training on testing kits 

• Intervention 
• Arsenic test prices (in five groups- Rs 10 to Rs 50) randomly 

assigned to 5 villages each.  

• Door to door campaign to sell well tests to all the households (N~ 

1800).  Placard: Blue (< 10 ug/L), Green (10- 50 ug/L), and Red (> 50 

ug/L) are placed after tests.  

• After testing (N~1200), map of all Blue, Green and Red wells put on 

display. Red well owners were encouraged to switch to a safer well. 

• Response survey 
• Follow up survey after 3-4 months covering all the households 

(N~1100) with red, green, and blue wells asking for the status of the 

well they currently draw their water from. 
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Selected 26 villages in Bihar 

Test offered to 1,833 households Oct-Dec 2012 

Response survey  Feb-Jun 2013 

Intervention in Bihar to explore semi-commercial testing 



Public health information session on risks of arsenic 
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Testing offered door-to-door in each village 

Rs. 10, 20, 30, 40, and 50 per test randomly assigned to 

each village 



Metal placards posted on each tested well 

(Single most expensive item in on-going 50,000+ well-testing  

campaign in Bangladesh) 



Spatial distribution of test results 
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Spatial distribution of test results 
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DAR30 F 8/9 switched 

Household response to testing 
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DAR30 F 8/9 switched 



Spatial distribution of test results 
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NAR40 F 0/25 switched 

Household response to testing 
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NAR40 F 0/25 switched 



Relevant literature on arsenic testing and switching 

• Revealed preference methods are more reliable than stated 

preference methods for valuation of water quality (Kremer et 

al. 2009)  

• Switching in response to well arsenic information (Madajewicz 

et al. 2007) 

• Significant reduction in urinary arsenic concentration post-

switching (Chen et al. 2007, George et al. 2012) 

• Switching  cooking water sources lowers down retained As 

concentration by 20% (Pitt et al. 2012) 

• More than 70% switching observed in studies in Bangladesh 

(George et al. 2012) 

• Role of communication and awareness campaign (Bennear et 

al. 2013) 
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Uptake of testing in each of 26 villages 

Gradual decline from ~90% to 50%  

 

Actual cost of testing closer to 130 Rs/test in Bangladesh, 

including placard and quality control  
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Effect of price on demand 
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Selection effect of higher prices 



Purchase probability and number of wells nearby 

Households with 

lesser number of 

wells of any type 

nearby are less 

likely to purchase a 

well test since they 

expect that 

switching to a safer 

well will be difficult. 



Switching to a safer well 

Number of safer well nearby affects switching probability greatly. With 

village fixed effects (Col (4)) the effect size is insignificant but still 

comparable in magnitude. Sample size , with 25 village dummies, is 

likely to be an issue in col(3). 



Effect of number of safer wells nearby is almost twice of the same for Bihar. 

By far, enrollment in a Cohort program which provides free public health 

clinic access is found to have the biggest impact on switching. 

Switching to a safer well in Bangladesh 
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Test price and Switching to a safer well 

No effect of test prices on switching behavior 



23 

Caste distribution of villages, wells and switching 

Very low (less than 10% switching) in Backward caste dominated villages. 
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Caste and Purchasing of test 

No significant effect of caste on purchasing the tests. 
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Caste and Switching to a safer well 

Backward caste dominated villages are more likely to observe 

low switching rate. 



Summary 

 

• First revealed preference estimate of payments for 

arsenic well testing 

• Wealth and number of wells nearby matter for 

purchase 

• Switching rate of 30% is much lower than expected 

• Wealth and number of wells within walking distance 

(50 m) affect switching 

• Evidence on screening effect 

• Caste may be playing a role in lowering down well-

switching, though it does not affect purchase of test. 
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Policy implications 

 

• Possibility of a subsidized  market for arsenic well-

testing 

• Importance of information and awareness campaigns 

• Need additional effort in poor neighborhoods and 

particularly in backward caste villages 

• Community wells at strategic locations may 

encourage switching 
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Future research 

• Will testing become more available with a market-

based approach?  

• Why less switching in backward-caste dominated 

villages: discrimination or lack of coordination? 

• How can more switching to safer wells be 

encouraged? 

 

Potential future study areas under IGC:   

Punjab: Pakistan and India   

Bihar and Uttar Pradesh 

Bangladesh   

Myanmar 
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