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Abstract

How can an externality from a polluting activity be internalized when not even the
internality from same activity is being internalized? Battery repairmen (people who
repair lead-acid batteries) are a ubiquitous but understudied presence in poor coun-
tries. Existing evidence suggests that battery repairmen create substantial amounts of
lead pollution, causing lead poisoning for themselves and for others, including family
members or people who live or work nearby. Repairmen, and the community at large,
appear to be unaware of this fact. We propose an information intervention to improve

safety practices of battery repairmen in Lagos, Nigeria.

1 Introduction

All automotive vehicles — with the exception of some electric vehicles such as the newest
Tesla models — rely on lead-acid batteries for ignition. In rich countries, when this battery
dies and can no longer be resuscitated by jump-starting, it is simply disposed of and replaced.
In poor countries, where purchasing a new battery requires a formidable outlay (e.g., a typical
battery costs about one-quarter of a month’s income for the median Nigerian), a consumer
might find it worthwhile to pay a small fee to a battery repairman in hopes that he might
extend the battery’s lifespan by a few months and delay the need to purchase a new one.
This is even more true for lead-acid batteries designed for off-grid solar systems, which are
much larger and more expensive.

The problem is that repairing these batteries runs the risk of creating lead pollution.
Handling lead plates when removing them from the batteries sends lead dust flying, while
soldering together new plates when replacing dead cells generates invisible lead fumes. This

is likely causing lead poisoning. Though limited (in quantity and quality), existing studies of



battery repairmen find that they do, in fact, have worryingly high blood-lead levels (Peter,
2009; Ogbenna et al., 2017; Ozomata and Ogunnowo, 2025). Others may be in danger as well:
family members may be poisoned when a repairman comes home before changing out of his
lead dust-covered work clothes, while people living or working near a repairman’s workshop
may be breathing lead fumes regularly. The evidence on the extent of this externality is also
limited, but it is at least as alarming as the evidence on the internality (Matte et al., 1989;
Nunez et al., 1993; Ipeaiyeda and Modupe, 2008; Ahmed et al., 2008; CDC, 2013; Kinally
et al., 2023).1

Even more worrying is that repairmen appear to be entirely unaware of the health risks
they’re imposing on themselves or others. We spoke to four repairmen during our preliminary
fieldwork in Lagos, and none of them knew that lead was more harmful than any other metal
— in line with the findings of Uddin et al. (2019) on this same industry in Bangladesh. It
is thus not surprising that none of the repairmen we spoke to used any form of personal
protective equipment (PPE), which also aligns with existing studies (Rasheed, 2018).

This suggests that there may be large returns to providing repairmen with information
about these health risks — and safety practices that would reduce those risks. In fact, the
setting here contains several elements captured by the literature on promoting health-seeking
behavior in poor countries by reducing information gaps (Dupas, 2011). As is in Karing
(2024), the health benefits here too are invisible: these are likely to be mostly sub-clinical
levels of lead exposure, i.e., unlikely to require hospitalization. They are therefore susceptible
to procrastination, as in Banerjee et al. (2010b). Here, the challenge is particularly vexing
because taking up safety practices may come at the cost of one’s productivity today — a la
Schilbach (2019). As Bassi et al. (2022) showed, entrepreneurs in Africa are perfectly willing
to locate their firms in the most polluted parts of the city if that’s where the business is.

Even if repairmen had perfect information and had the capacity to act on it, entirely
eliminating the internalities, they still would not arrive at the socially efficient outcome
because repairmen would be failing to take into account the externalities they cause (Miguel
and Kremer, 2004). The most likely victims of a repairman’s externalities are his family
members — particularly his children, who at a given pollution level, absorb about four times
as much lead as adult do, and whose brains are still developing and therefore vulnerable to
permanent damage with effects persisting through adulthood (Leggett, 1993; Patrick, 2006;
Reyes, 2007). How exactly a child’s human capital enters into a parent’s utility function is
a well-studied but open question (Becker and Lewis, 1973; Duflo, 2003). Other families are

likely being affected as well; how a child’s human capital enters into the utility function of

L Although not the focus here, a major contribution of this study will be to quantify the occupational
hazard and the externality of this profession.



some unrelated adult is even more of an open question (Enke et al., 2023).

We might view this externality challenge as one for which we can deploy the tools devel-
oped for solving the tragedy of the commons (Ostrom, 1990). The pollution here is mostly
airborne and therefore diffuse, difficult to observe, and disobedient of borders (barbed wire
or otherwise; (Hornbeck, 2010)) — making enforcement challenging (Jack et al., 2025). This
also inhibits a Coaseian (1959) solution, but perhaps providing sufficiently credible informa-
tion could trigger net welfare-enhancing bargaining. To sustain such a solution, however,
would require substantial community involvement, e.g., monitoring. Community participa-
tion is a promising direction in which to look (Bjérkman and Svensson, 2009; Christensen
et al., 2021), although it’s not infallible (Olken, 2007; Banerjee et al., 2010a); and low willing-
ness to pay for environmental quality in poor countries may pose a challenge to community
monitoring (Kremer et al.; 2011; Greenstone and Jack, 2015; Baylis et al., 2023).

2 Design

Recruit a sample of 400 battery repairmen in Lagos, Nigeria.? The experiment is an infor-
mation intervention that creates exogenous variation in the recipient of the information and

measures its effect on safety behavior.

(T1) Internality. Repairmen randomized into T1 will be invited to a workshop where they

will receive the following.

e Information: the dangers of lead poisoning, how to prevent lead exposure from
battery repair work, and the results of a test of the lead content of their blood
and that of their children.

e PPE to wear while working, including a mask and dedicated work clothing.

e An offer to do battery repair work at a government-approved “mechanics village,”
which keeps the pollution away from crowded areas. (Picture going a Bassi et al.

(2023)-esque collection of self-employed individuals sharing a production space.)

(T2) Family. T2 is the same as T1 except that the family of repairmen in T2 (e.g., their
wife and a child) will be invited to the workshop and therefore will be presented with

the information.

2Repairmen are not hard to find; we estimate that there are at least 1,000 of them in Lagos. If,

unexpectedly, Lagos does not have a large enough sample to meet our needs, we will extend the study to
Onitsha, a city of almost 2 million inhabitants.



(T3) Community. T3 is the same as T2 except that a “neighbor” (somebody who lives
near the repairman’s shop) and the “chairman” (the local political leader) of repairmen
in T3 will also be invited to the workshop and therefore will be presented with the

information.

(C) Control. C is the same as T1 except that they instead receive placebo version of
the information intervention, where they learn about general fire safety instead of lead

exposure and occupational hazards.

3 Owutcomes

The outcome of interest is take-up of occupational safety behaviors that repairmen will learn
about during the intervention. These behaviors will have been selected — through what
I imagine will be a lengthy process of focus groups and piloting — to be both effective at
reducing exposure to lead and not prohibitively costly (in terms of money, time, or annoy-
ance). What we learn during this piloting will inform the exact contents of the intervention:
what information, equipment, etc., we provide. For now, assume that the intervention will
be as described above. Then the primary outcomes of interest are adoption of the safety

behaviors that we prescribe. These behaviors can be categorized as follows.

(01) Internality: wearing PPE (e.g., a mask) at work

(02) Family: changing out of work clothes before coming home and showering immediately

after work

(03) Externality: doing repair work in the mechanics villages (or otherwise away from

crowded areas)

We will also measure upstream outcomes — e.g., beliefs — to capture mechanisms, and

downstream outcomes — e.g., lead pollution, lead poisoning — to capture ultimate impacts.
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