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Introduction
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What should a policy-maker think about when setting prices for
infrastructure connections?

> Equity vs efficiency Raising revenues vs excluding the poor.

» Economies of scale Sharing fixed costs between more households.
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Introduction
000

What is the most cost-effective price for connection to a water pipeline?

» Zero.

> Why? Because economies of scale are much more important than revenues raised.
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What we do

>
>
>
>
>

Build a water pipeline in rural Bangladesh.

Document a cost function with economies of scale.
Measure incentivized willingness-to-pay for a connection.
Estimate the cost-effectiveness-maximizing price.

Derive more general conditions for a zero price to maximize cost-effectiveness.
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Contributions

» Incentivized measure of demand for piped water.
Household treatments (e.g., Ashraf et al. 2010; Kremer et al. 2009; Berry et al.
2020), water delivery (Burlig et al. 2026), community sources (Kremer et al. 2011).

» Case study of economies of scale in piped water supply.
Strong evidence for grid electricity (Lee et al. 2020; Chakravorty et al. 2016), varied
evidence across other sectors (Gémez-Reino et al. 2023).

> Cost-effectiveness of safe water supply technologies.
Community sources (Cocciolo et al. 2021), water delivery (Burlig et al. 2026),
chlorination (Kremer et al. 2024).

» Pricing of public services

> Taxing goods that are sensitive to demand (Ramsey 1927), subsidizing fixed costs of
infrastructure (Hotelling 1938).
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Piped water network

@000

Water in Bangladesh

» 100 million people lack access to
safely managed drinking water.

» 30 million collect water from
arsenic-contaminated sources.

» 136 million have bacterial
contamination in their drinking water.
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Piped water network
0®00

Two study communities

» Recruited from control group from previous study (Cocciolo et al. 2021; Cocciolo
et al. 2026)

> Suitable for pipeline project: >150 households, amenable geography.

» Baseline: 59% arsenic contamination in water sources (WHO threshold), 81%
coliform bacteria in household drinking water.
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Piped water network
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Piped water network
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Costs
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Measuring demand
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A Becker-DeGroot-Marschak (1964 approach

P Ask all eligible households how much willing to pay to connect to the pipeline.
Eight, algorithmic questions which narrow down WTP within £US$0.4

v

> After reporting: open one of five envelopes containing price vouchers between
zero and ~US$107

» Keep personalized price voucher if less than WTP.

» Redeem price voucher if community selected (at random) for pipeline network.

Habib and Tompsett

Economies of scale & the equity-efficiency trade-off



Measuring demand
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Quality checks

> Elicit WTP for a bar of soap as practice: 98% purchased at voucher price,
suggesting good understanding.

» Prices drawn on the fly: confirm uncorrelated with household status and with
each other, consistent with random assignment.

» WTP for soap and household connection correlated.
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Measuring demand
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Estimated demand
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Estimated demand

Median US$%4.2
90th percentile US$17
Maximum US$67

Revenue-maximizing price $10
Share connecting 0.25

Assume households who declined to
participate (22%) have WTP = zero.
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Measuring demand
00080

Observed demand

» Demand was lower than expected, so we capped prices for everyone at US$8.4.

» (In principle) does not compromise the elicitation, because individual responses
only minimally influence policy change.

» Observed take-up at a price of 1000 BDT was 50%, compared to 37% in the
elicitation data.

> Elicitation responses do not strongly predict take-up, possibly because of
unfamiliarity.

» Test robustness to more optimistic demand curves.
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Measuring demand
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Arsenic contamination and take-up
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Maximizing cost-effectiveness
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Combine demand data and cost data
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Maximizing cost-effectiveness
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Maximizing cost-effectiveness
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More optimistic demand scenario increases revenue-maximizing price...

Simulate demand curve consistent
with observed demand.
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Simulate demand curve consistent
with observed demand.
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Maximizing cost-effectiveness
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...but does not change cost-effectiveness maximizing price
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Maximizing cost-effectiveness
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Two general conditions for when a zero price maximizes cost-effectiveness
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Maximizing cost-effectiveness
ocooe

Two general conditions for when a zero price maximizes cost-effectiveness

» Demand is highly sensitive to price near zero Common for the poor worldwide.
» Economies of scale are important Most clearly for networked infrastructure.
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Effects on safe water
€00

Water quality testing

P> Test water quality at baseline and immediately after installation in samples of
household drinking water and from sources used by households

> IDEXX Colilert kits to measure total coliforms and Escherichia coli
» Arsenic field test kits to measure arsenic (source only)

» Compare changes in contamination in connecting households to non-connecting
households in both treated and control communities.
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Effects on safe water
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Impacts on safe water

(1) ) (3) (4)
Arsenic > 10ppb  Arsenic > 50ppb  Any coliforms  Total coliforms (asinh)
Connected household x post -0.54%** -0.20%** -0.47%** -2.25%**
(0.06) (0.04) (0.07) (0.46)
N 758 758 759 759
Baseline mean 0.59 0.07 0.81 4.29

Notes: Data from baseline and endline. Regressions include a connection dummy and a post indicator. Arsenic mea-
sured at water sources, averaging across sources when households use multiple sources. Coliform bacteria measured
in household drinking water. Robust standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01.
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Effects on safe water
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Cost per DALY loss averted compared to other technologies

» Chlorination: US$106, only 36% of households served (Burlig et al. 2026; Kremer
et al. 2024).

> Safe water delivery: US$226 at full subsidy, 90% of households served (Burlig
et al. 2026).

» Piped water: depends on sustainability, US$110 if benefits sustained for five years.

» Estimates follow Burlig et al. (2026) using Kremer et al. (2024). meta-analysis
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Wrapping up
[ ]

Pricing networked infrastructure for poor communities

» Economies of scale dominate revenues raised, so the cost-effectiveness-maximizing
price is zero.

» The conditions needed for a zero price to maximize cost-effectiveness are likely to
hold for networked infrastructure in the developing world.

» Accounting for overheads of cost collection would further sharpen result (Cocciolo
et al. 2026; Ravallion 2009).

» More sophisticated strategies, such as price discrimination with a free price for
basic connection, could be even more cost-effective.

» Since a zero price maximizes equity, economies of scale remove the
equity-efficiency trade-off.
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Thanks to the International Growth Centre for support...

...and thank you for listening!

Questions? comments? suggestions? anna.tompsett@iies.su.se
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