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Abstract

What are the electoral consequences of providing government authorities with
state capacity-enhancing technologies to detect illegal activities? Governments
worldwide struggle to monitor illicit practices, especially when creating distributional
tensions within communities. Some individuals may benefit economically from
illegal activities, while others suffer from their negative externalities. How this
divide ultimately affects political outcomes, specially political competition, remains
uncertain, but we argue that hinges on whether most community members benefit
from illegal practices or primarily bear their costs. To combat the rise of illegal
mining, and as a part of an RCT, national and local authorities in Colombia
received machine-learning predictions of illegal mine locations. We found that this
intervention reduced illegal mining activities and significantly impacted political
accountability: It increased voting concentration and generated a shift in support
toward non-incumbent parties. Our findings align with a theory suggesting that both
the proximity to disclosed illegal activities and their intensity influence the extent
of electoral responses. Overall, our research highlights the transformative role of
technology-driven state interventions in reshaping political behavior and reinforcing
democratic accountability, especially in areas with weak state capacity.
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1 Introduction

Illegal mining' is a major obstacle to achieving sustainable development around the world
(IISD, 2024; UN, 2002). Environmentally, it leads to severe land degradation, including
deforestation, soil erosion, and water contamination with toxic substances like mercury
and arsenic. Economically, it undermines legitimate extractive operations, reducing
government revenue and disrupting the incentives to operate in formal markets. Its
activities are usually linked to organized crime (Idrobo et al., 2014), human trafficking,
and child labor (UNODC, 2023), exacerbating inequality and institutional instability in
most affected areas (Bonilla Mejia, 2020). Understanding how governments can improve
enforcement against this activity and the political economy incentives behind its regulation
is crucial to mitigate its deleterious impacts worldwide.

Detecting and controlling illegal mining is particularly challenging in Low and Middle-
Income Countries (Madimu, 2022; Rozo, 2020; Rettberg & Ortiz-Riomalo, 2016; Banchiri-
gah, 2008). Officials often lack the technical capacity to enforce mining regulations and
are sometimes unaware of the exact locations of the extractive activities in real-time
(Johnson, 2019). Additionally, authorities in these countries face non-trivial incentive
constraints because, despite its harmful effects, illegal mining can be highly economically
beneficial for politically active segments of society. This dichotomy further complicates
the endogenous implementation of policies to curb illegal mining, as their political support
may depend on the distribution of the economic winners and losers from these reforms
(Acemoglu & Robinson, 2000).

Considering these challenges, in this paper, we ask: What are the electoral consequences
of providing a state capacity-enhancing technology to detect and reduce illegal mining?
Do voters reward or punish the authorities responsible? How does this reaction reshape
political competition? Voter responses to this type of intervention are theoretically
ambiguous. On the one hand, monitoring technologies and subsequent enforcement can
preserve environmental integrity, protect formal economic sectors, and increase government
revenues, thus improving public welfare and, therefore, the support for curbing activities
and the politicians/parties implementing them. On the other hand, enforcement measures
may face significant resistance from local communities economically dependent on illegal
mining, potentially leading to social unrest and backlash against authorities, particularly
at the polls. Consequently, the political costs of acting against illegal mining can deter
policymakers from exercising enforcement, making the effectiveness of this technology
contingent upon the political importance of the impacted communities and the endogenous

use of the technology when available. Importantly, these effects should then depend on

!Throughout the paper, “illegal mining” refers specifically to opencast mining operations conducted
without officially approved mining titles. This activity should not be conflated with artisanal mining,
which, despite often operating concurrently, differs significantly in its regulatory and operational context
and consequences (Botchwey, Nest, & D’Emidio, 2023).



whether citizens can correctly attribute enforcement actions to the responsible tier of
government.

To answer this question, we examine the electoral consequences of a Randomized
Control Trial (RCT) that provided geo-located machine-learning predictions of illegal
mining activities to local and national authorities in Colombia (Saavedra, 2024). The trial,
launched in 2017, used a two-by-two factorial design that allocated all mining municipalities
across three experimental arms and one control group. In the first arm, local authorities
were informed about the new technology and five predicted locations of mining activities.
In the second arm, only the national authority (the Air Force) was informed about
predicted mine locations in the municipality. In the third arm, both local and national
authorities received the information, while in the control group, no government agent
received information. The intervention reduced illegal mining by 11 percentage points in
the disclosed areas.? In this paper we document how the treatment affected voter behavior
and the political accountability of incumbent parties post-intervention.

Since voters were not directly informed about the technology or its predictions during
the implementation of the RCT, we hypothesize that the implications for the electoral
outcomes differ substantially between local and national authorities. When mayors
are informed, they are responsible for enforcement actions within their jurisdictions,
and their actions are likely visible to the electorate, leading to a potential increase in
political accountability as voters may reward or punish local incumbents based on their
perceived actions against illegal mining. Conversely, when only national authorities
are informed, the voters do not associate the enforcement action with local authorities,
potentially reducing the political accountability of local incumbents. Therefore, we
expect that electoral outcomes in municipalities where local authorities were informed
will differ significantly from those where only national authorities were informed, with
greater political repercussions for local incumbents in the former group. Moreover, we
expect that such repercussions would work only through voter responses where mayors’
actions were easier to observe (i.e., closer to disclosed mines). This distinction allows
us to test whether voters correctly attribute responsibility for enforcement, rather than
misattributing outcomes to the wrong level of government, a pattern often observed in
response to national shocks such as oil price fluctuations or natural disasters (Wolfers,
2002; Cole, Healy, & Werker, 2012; Ashworth, de Mesquita, & Friedenberg, 2017).

Our analysis proceeds in four steps. In the first part of the paper, we propose a
theoretical model that studies the decision of mayors to act depending on enforcement
costs, voters benefited by illegal mining, and rents while in office. The model shows that
when enforcement costs are high compared to office rents, there is no enforcement and vote

concentration is low. But when the enforcement cost is low and there is a larger fraction

2According to Saavedra (2024) this intervention leads to similar reductions in illegal activities regardless
of the authority informed. The overall impact depends on the assessment of negative spillovers.



of voters affected by mining, the mayor enforce illegal mining reductions that leads to a
concentration of votes. We interpret this concentration not as a loss of competition per se
but as evidence that voters coordinate around clearer political options once enforcement
becomes visible and attributable.

Based on these results, in the second part of the paper, we document how, despite
a significant reduction in illegal mining, there are no significant intervention effects on
overall political participation or continuity outcomes. More specifically, we find no effects
on turnout, blank or invalid votes. Similarly, we find that the winning party in 2019 was
not typically the incumbent in 2015, and that the local treatment did not significantly
affect the probability of the incumbent parties running again or their chances of being
re-elected.

In the third part of the paper, we document how this intervention may have helped
resolve the collective action problem between green (i.e., environmentally focused) and non-
green political preferences. The disclosure of illegal mining activities and the resulting issue
salience appear to have facilitated a re-composition of votes within treated municipalities.
This result is further supported by the slight increase in the effective number of green
parties, their vote share, and the probability of coalitions with green parties winning
in municipalities that received the local treatment. Crucially, we document how in
municipalities where mayors received predictions of illegal mining, there is a notable
increase in vote share concentration, as evidenced by higher Herfindahl-Hirschman Indexes
(HHI) with respect to vote shares compared to control municipalities. This trend contrasts
with the increasing political competition in control municipalities over the same period.
Importantly, this increase in vote concentration did not result from a reduction in the
total number of running parties or through changes in turnout rates or voter registration
but rather from a significant concentration of vote shares towards the winning party in the
treated municipalities. This pattern is consistent with voters accurately attributing local
enforcement success and coordinating politically around it, rather than reacting through
misinformation or partisan bias.

Even though enforcement did not alter overall participation or incumbency prospects, it
significantly changed the structure of political competition. By increasing vote concentra-
tion, the intervention made political preferences more cohesive and reduced fragmentation,
consistent with voters coordinating on clearer platforms when illegal mining enforcement
became salient. This is an important dimension of political accountability because it
shows how state-capacity interventions can reconfigure electoral markets beyond simple
turnout or incumbency effects.

In the final part of the paper, we explore the mechanism driving this voter response
based on the predictions of the model. We argue that the observability of the mayors’
enforcement actions by citizens drives the political accountability results. We show that

the estimated electoral effects for municipalities where mayors were treated are driven
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only by polling stations close to mining activity.

This paper contributes to three strands of the economics literature. First, we contribute
to the recent literature on the electoral e ects of mayors' actions. The only other paper we
are aware is(Goyal, 2024), that nds that road provision in India fails to boost electoral
support for the ruling party. We similarly nd no electoral e ects for incumbents, but we
are able to study heterogeneous voters responses.

Second we contribute to the literature on information provision experiments and
electoral e ects of informing voters(Haaland, Roth, & Wohlfart, 2023; Garbiras-Diaz &
Montenegro, 2022; Kendall, Nannicini, & Trebbi, 2015; Humphreys & Weinstein, 2012;
Banerjee, Kumar, Pande, & Su, 2011; Arias, Larreguy, Marshall, & Querubin, 2022)
Information about a widespread and hard-to-detect illegal activity and its e ects on
electoral outcomes, in general, and voter concentration, in particular.

Finally, we contribute to the literature on interventions that strengthen local state
capacity (Knebelmann, Pouliquen, & Sarr, 2023; Bergeron, Balan, Tourek, & Weigel,
2022). We employ a monitoring technology that identi es possible illicit mining sites and
discloses this information to government agents, thereby enhancing their enforcement
capabilities. Moreover, this technology is now publicly available (through CoMimo) and
is being shared with local governments, o ering a scalable solution for reducing illegal
activities and informing public policy.

The rest of the paper is organized as follows. Section 2 presents the institutional
background on illegal mining and elections in Colombia. Section 3 presents out theoretical
framework and the model that discipline our analysis. Section 4 presents the empirical
strategy and the experimental design. Section 5 presents the main empirical results and
nally Section 6 concludes.

2 Institutional Background

2.1 Mining titling, enforcement, and illegal mining in Colombia

According to the Colombian Constitution of 1991, all mineral resources are owned by
the National Government. Therefore, if landowners wish to mine on their land, they
still have to obtain a mining title from the National Government. Local governments
are responsible for monitoring and enforcing mining regulations. Consequently, upon
detecting unauthorized mining activity, local authorities must issue a closure notice. If
the closure notice is ine ective, local governments are required to report the violation to
the National Government, which then takes physical enforcement actions through the
National Police and the Air Force to destroy machinery and imprison miners. As of 2022,
73% of the mined area in Colombia is mined illegally, i.e., without a mining title. These
illegal mining activities are often linked to organized crime, with armed groups controlling
mining operations and contributing to signi cant environmental damage and human rights
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