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ABSTRACT

This dissertation investigates the impact of electing Brazilian mayors with agricultural
backgrounds on budgetary expenditures for environmental management from 2004 to 2020. To
address potential endogeneity issues, since factors that influence the election of farmer mayors
may also affect the outcomes analyzed, we employ a regression discontinuity design (RDD)
focusing on close elections. The results indicate that municipalities governed by mayors with
agricultural backgrounds experience larger reductionsin environmental expenditures compared
to those led by mayors from other sectors. Finally, we explore the heterogeneity of the effect
across different contexts, considering possible variations in median voter preferences.
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1. INTRODUCTION

The concept of a benevolent political agent who seeks to maximize social welfare is
widely adopted in traditional models of public sector economics. However, this assumption
can be revisited using alternative approaches that consider this agent as someone who acts to
maximize their own welfare by capturing private benefits through their position in public office.
Brazilian environmental policy offers us a scenario for analyzing this problem, since environ-
mental preservation isaresponsibility shared by all federal entitiesin the country, while the ex-
ploitation of natural resources may serve the individual interests of local government officials.

In this context, this dissertation examines whether a certain profile of government official
acts differently from others. More specifically, we investigate whether Brazilian mayors with
direct links to the agricultural sector adopt different patterns of municipal public budget alloca-
tion for environmental management.

The profile chosen is that of mayors with direct links to the agricultural sector, classified
as farmers based on the methodology of Braganca and Dabhis (2022), based on the occupations
declared by the candidates. These politicians comprise an influential interest group in Brazil,
historically opposed to environmental conservation policies (Helfand, 1999; Richardson, 2012;
Bruno, 2017; Milmanda, 2019; Bragang¢a; Dahis, 2022). Their political and economic con-
solidation intensified after the 1988 Brazilian Federal Constitution, drafted in the context of
redemocratization and marked by increased civil society participation. This new institutional
environment was strategically exploited by these actors, who managed to overcome obstacles
such as territorial dispersion and productive diversity. On the other hand, the same environment
favored achievements by the environmental movement, such as the incorporation of Article 225
into the Constitution, which recognizesthe right of all to an ecologically balanced environment,
in addition to providing, in Article 23, for the common responsibility among federal entities
for environmental protection and preservation (Brazil, 1988). In the following years, the legal
framework for environmental policy was regulated to enable, in practice, the decentralization
of management among federal entities.

We obtained data from the Superior Electoral Court (TSE) on all candidates in the 2004,
2008, 2012, and 2016 municipal elections. The information includes age, gender, education
(level of schooling completed or not), marital status, occupation, and campaign financing. Can-
didates who declared themselves to be farmers accounted for 16.2% of the mayors elected in

these elections. 4
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The TSE data a so includes the number of votes received by each candidate in each elec-
tion, both in the first and second rounds, when applicable. Based on this information, we cal-
culated each candidate's margin of victory over the runner-up. We then filtered the municipal
elections in which the top two candidates were a farmer and a non-farmer, regardless of their
order of placement. On this basis, we implemented the Regression Discontinuity Design (RDD)
method to explore close electoral contests between these candidate profiles. Unlike traditional
RDD designs, the treatment here is defined by a predetermined characteristic of the candidate,
in this case, their occupation as afarmer.

We start from the understanding that the distribution of the public budget largely reflects
the priorities of the government, even though it may be conditioned by institutional norms and
limitations. That said, we use the expenditures executed under the Environmental Management
function, defined by the functional classification of budget expenditures of Brazilian federal
entities, as an indicator of a municipality's commitment to environmental preservation. Unlike
education and health expenditures, which are budget-linked and partly mandatory, spending on
environmental management, especialy in the context of the decentralization of environmental
policy in Brazil, is discretionary. Additionally, we consider the overlap between the exploitation
of natural resources and the responsibility for environmental preservation as a potential conflict
of interest that a mayor would face. Therefore, we assessed whether those with direct links to
the agricultural sector allocate their budgets differently from others, as they would have specific
incentives to reduce the priority given to the environmental agenda.

The results indicate that municipalities with elected farmer mayors showed, on average,
annual reductions of 7.69% in per capita spending on environmental management, compared to
an average of 0.80% for non-farmer mayors, resulting in a difference of 6.9 percentage points.
Considering the total level of expenditure, the difference between the groups was 7.15 percen-
tage points. In the heterogeneity analysis, we examined how the effect of the election of farmer
mayors on environmental spending varies according to municipal and political characteristics.
In municipalities with higher gross value added from agriculture and livestock, the estima-
ted effect does not differ significantly from the general sample. In municipalities with greater
electoral support for a national environmentalist leader, the effect on per capita spending was
greater in magnitude. Non-reelectable farmer mayors showed more pronounced reductions in
environmental spending compared to reelectable ones. The results suggest variations in the ef-
fect associated with electoral incentives and the profile of the local electorate in interaction with

the preferences of those who occupy the municipal executive branch.
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We performed the tests commonly used in the literature to assess the validity of the me-
thod for identifying the effect, including the margin of victory density test proposed by Mc-
Crary (2008), the covariate continuity test, and the bandwidth variation test. The presence of
outliersin environmental expenditures, associated with an asymmetric distribution with a con-
centration of values in a few observations, required specific treatment, with the exclusion of
these extreme values. We also tested alternative specifications, varying the presence of fixed
effects and control variables.

This dissertation relates to literature that examines budget expenditures, specifically those
classified under Environmental Management, which has documented the low representation of
these expenditures in the public budget. Some of these studies adopt a descriptive approach,
using indicators in absolute and relative values, both nationally (Amarante; Moreira, 2009;
Tridapalli et al., 2012; Bueno; Oliana; Borinelli, 2013; Dantas et al., 2015; Cota, 2017; Pereira;
Neto, 2020) and regionally, such as in the Legal Amazon (Avelino et al., 2021) and state capitals
(Guandalini; Borinelli; Godoy, 2013), also focusing on the proportion of sub-functions within
the category. The contribution of this research differs in that it employs econometric methods of
causal inference to investigate political determinants of environmental budget allocation.

In this sense, this research contributes to the literature on the determinants of environ-
mental policy by considering the position of farmer as a characteristic that influences the beha-
vior and decisions of amayor. The literature indicates that individual attributes of government
officials also shape policy formulation (Bruce et al., 2022; Alesina; Cassidy; Troiano, 2019;
Besley; Montalvo; Reynal-Querol, 2011; Pettersson-Lidbom, 2008). Politicians respond strate-
gically to electoral incentives, including on issues often treated as secondary, such as the envi-
ronment (List; Sturm, 2006). The interaction between voters, elected officials, and institutions
in the formulation of these policies is highlighted by Oates and Portney (2001), Stokes (2016),
and examined empirically by Fredriksson, Wang, and Mamun (2011) using a regression dis-
continuity design. Within the same theoretical framework of political economy and also using
RDD, Beland and Oloomi (2017) demonstrate that Democratic governors are associated with
lower levels of pollution, highlighting the effects of different characteristics of governors on
environmental policies, as well as demonstrating that these governors prioritize social areasin
budget allocation. Similarly, Pacca et al. (2021) also explore the influence of party affiliation,
but with a specific focus on environmental spending and incorporating lobbying and electoral
incentives. Finally, by providing empirical evidence on this process, this dissertation dialogues

with theoretical models of political economy that formalize how the individual preferences of6
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political actors, when interacting with electoral and interest group pressures, shape their public
decisions (Grossman; Helpman, 1994; Bardhan; Mookherjee, 2000; Yu, 2005).

The dissertation is organized as follows: after this introduction, the second section briefly
presents a contextualization of decentralized environmental policy in Brazil, the framing of
environmental management as a budgetary subfunction, and the role of farmers as an interest
group. In the following section, we present the theoretical model that guides the analysis. The
fourth section detail s the data used and the empirical strategy adopted. The results are presented
and discussed in the fifth section. The conclusion is the subsequent section, and the appendix

brings together complementary materials.
2. CONTEXT
2.1 Decentralization of Brazilian Environmental Policy

According to Moura (2016), Brazil's current environmental policy can be understood as
the result of a process that began in the 1930s, when pioneering milestones such as the Water
Code and the Forest Code, both from 1934, established the regulatory basis for natural resource
management. Between 1930 and 1960, however, the country lacked a structured environmental
policy and specialized state agencies. The issue appeared only tangentially in sectoral policies
aimed at resource exploitation, guided by the principle of rational use to maximize economic
returns and, on certain occasions, influenced by multilateral organizations such as the World
Bank and the United Nations system. In 1967, the Brazilian Institute of Forest Development
(IBDF) was created, linked to the Ministry of Agriculture, with the task of enforcing the Forest
Code, promoting forestry, and managing conservation units. A few years later, in 1973, the Spe-
cial Secretariat for the Environment (Sema) was established at the federal level, linked to the
Ministry of the Interior, responsible for controlling industrial and urban pollution, generally in
response to complaints. Semaalso structured its own program of protected areas, whose powers
were later incorporated by the Brazilian Institute of the Environment and Renewable Natural
Resources (Ibama). This model of federal organization served as a reference for the creation of
state environmental agencies (Moura, 2016; Lima, 2016).

In the 1980s, with the enactment of the National Environmental Policy (Brazil, 1981), the
National Environmental System (Sisnama) and the National Environmental Council (Conama)

were established, which defined principles, guidelines, and instruments of environmental po-7
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licy, distributed powers among federal entities, institutionally organized the sector, controlled
pollution and environmental degradation, and strengthened social participation (Araujo, 2013).
According to Moura (2016) and Lima (2016), environmental policy was elevated to ministerial
level in 1985 with the creation of the Ministry of Urban Development and the Environment,
whose responsibility was to formulate guidelines and coordinate government actions in the
sector, while Conamaissued resolutions that structured the environmental licensing system still
in force today.

According to Maria Osmarina Marina da Silva Vaz de Lima (Marina Silva), the 1987/1988
National Constituent Assembly marked the transition from understanding the environment as
merely the protection of fauna and flora to recognizing its centrality in the country's develop-
ment model. This was largely the result of the coordinated efforts of the Green Parliamentary
Front and the National Ecological Action Front, which mobilized parliamentarians and civil
society around the environmental agenda (Lima, 2008). The most significant outcome of this
process was the inclusion of a chapter on the environment in the 1988 Federal Constitution, in
Article 225, which enshrined an "ecologically balanced environment" as a right for all and im-
posed related duties on the state and the community (Brazil, 1988). According to Moura (2016),
the defense of the environment was also enshrined as a fundamental principle of the economic
order (Article 170, Item VI) and relevant references were inserted in provisions relating to pro-
perty, urban management, and water resources. The new constitution also prompted important
infra-constitutional improvements, such as the National System of Conservation Units Law,
the Environmental Crimes Law, and the Water Law, and favored the decentralization of envi-
ronmental policy by assigning joint executive authority to the federal government, states, and
municipalities (Lima, 2008; Aratgjo, 2013).

In 1989, the "Nossa Natureza" (Our Nature) program unified the sectoral agencies wi-
thin Ibama, centralizing environmental policing, licensing, authorization for the use of natural
resources, and federal oversight, while the National Environment Fund (FNMA) was created
in the same year to finance, with social participation, the implementation of the National Envi-
ronment Policy that had already been created in 1981. The expectations surrounding Rio-92 led
to the creation of the Secretariat of the Environment of the Presidency (Semam/PR) in 1990,
whose debates during the 1992 conference consolidated guidelines that are still in force in the
Brazilian environmental agenda. Subsequently, the Ministry of the Environment (MMA) re-
placed Semam/PR in 1992, becoming the core of Sisnama. Finally, in 2007, the Chico Mendes

Institute for Biodiversity Conservation (ICMBio) was separated from Ibama, which retained8
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licensing and enforcement responsibilities, while the new institute took over the management
of conservation units systematized in the National System of Conservation Units (Beskow;
Mattei, 2012; Moura, 2016; Lima, 2016).

This Brazilian environmental policy, characterized by shared and decentralized jurisdic-
tion between the federal government, states, and municipalities, as established in the 1988
Constitution, was further regulated by Complementary Law 140/2011, which established rules
for cooperation between these entities. According to Moura (2016), it consolidated the joint
responsibility of the federal government, states, and municipalities for environmental manage-
ment within Sisnama. In this line of evolution of decentralized and shared environmental ma-
nagement, the active role of municipalities in the formulation and execution of environmental
policies stands out. This process depends on local institutional structuring, federal autonomy,
and the strengthening of social control instruments. Since the creation of Sisnama, municipa-
lities have been local bodies responsible for protecting and promoting environmental quality,
although the issue was not yet fully incorporated into the agenda of local governments (Leme,
2016). This situation began to change progressively, accompanied by the strengthening of mu-
nicipal institutional organization. A milestone in this process was the creation, in 1986, of the
National Association of Municipal Environmental Agencies (ANAMMA). According to Leme
(2016), the entity expanded its representativeness and consolidated itself as an important forum
for coordination and defense of municipal environmental agencies.

In Brazil's federal system, states and municipalities have the autonomy to define pu-
blic policies according to their priorities, within the limits of their constitutional and territorial
powers. In the field of environmental management, this autonomy is expressed in the installed
capacity of city governments, which involves the creation of environmental agencies, secreta-
riats, and departments, the allocation of qualified technical personnel, the establishment of mu-
nicipal environmental councils, the allocation of specific financial resources, and the drafting
of specific environmental legislation (Leme, 2016). However, as environmental issues involve
shared powers between the three levels of government, their governance cannot be attribu-
ted exclusively to a single federa entity: policies formulated at the federal level depend on
the adherence and cooperation of state and municipal governments, both in the drafting and
implementation phases. Although these entities are legally obliged to comply with national
legislation, their participation in federal programs is generally voluntary. In this sense, the ef-
fectiveness of environmental policies requires the construction of cooperative institutiona ar-

rangements and the strengthening of the institutional capacities of subnational envi ronmental9



P Q
TeSOURONACIONAL

agencies, since the ssimple decentralization of responsibilities alone does not guarantee positive

results in environmental management (Moura, 2016).

2.2 Environmental Management Expenditures

Based on the understanding that responsibility for environmental protection in Brazil is
shared between municipalities, the Federal District, states, and the federal government, we can
look at environmental management expendituresto obtain some measure of the implementation
of this public policy. The effectiveness of these policies is conditioned on the exercise of the
exclusive powers of local entities and the allocation of their own resources, with municipalities
playing acentral rolein the implementation of actions such as inspection, enforcement of sanc-
tions, land use planning, control of urban land use, and provision of environmental infrastruc-
ture (Carvalho et al., 2005; Neves, 2012; Moura, 2016).

As heads of the municipal executive branch, mayors have considerable autonomy in de-
fining the public budget, including the function of environmental management. Although mu-
nicipalities are subject to various mandatory expenses, such as those associated with education
and health functions, aswell as current personnel and operating expenses, environmental policy
does not, as a rule, constitute a compulsory expenditure, as it does not have a specific revenue
link" or a minimum application requirement. Therefore, we can understand that the execution
of the expense depends, to some extent, on the mayor's ability to mobilize their own resources
or obtain financing, reflecting their autonomy and fiscal capacity.

Based on the National Environmental Policy Law, function 18 — Environmental Mana-
gement was established in the public budget, in accordance with the functional classification
established by Ordinance SOF/SETO/ME No. 42, of April 14, 19992, which organizes public
expenditure into 28 functions according to the powers and purposes of the federal entities (Bra-
zil, 1999). This budgetary function corresponds to a category of the public expenditure execu-
tion structure in Brazil®* and comprises a standardized accounting structure among the entities
of the federation.

1 Except when the budget law approved by the Legislature indicates a specific link or when the funds
come from contributions or fees established for that specific purpose.

2 Ordinance No. 42 was originally issued on April 14, 1999, by the then Ministry of Budget and Mana-
gement. It was subsequently updated and consolidated by Ordinance SOF/ME No. 2,520, dated March 21, 2022,
and amended by Ordinance SOF/MPO No. 221, dated August 7, 2023. This regulation governs the classification
of public expenditure by function, as provided for in Articles 2 and 8 of Law No. 4,320 of 1964.

3 In Appendix B, we present a brief description of the main concepts and stages of the budget execution

process in the context of Brazilian federal entities. 10
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More specifically, Environmental Management comprises a set of actions aimed at pro-
tecting and preserving the environment, systematic monitoring through data collection and
analysis, and control of environmental conditions. It is subdivided into specific sub-functions.
Environmental Preservation and Conservation covers the planning, implementation, coordina-
tion, and maintenance of initiatives aimed at defending fauna and flora, protecting areas and
ecosystems, as well as preventing damage in urban and rural areas caused by droughts, floods,
and soil degradation. Environmental Control includes actions aimed at preventing and mitiga-
ting noise, water, air, and soil pollution. Recovery of Degraded Areas includes actions aimed
at utilizing areas that are constantly flooded or subject to erosion for urban or rural purposes.
Water Resources aims at the planning, coordination, control, and supervision of the harmonious
use and utilization of water resources in multiple applications. Meteorology encompasses ac-
tions amed at the implementation, coordination, and maintenance of agencies and mechanis-
ms for the study of climate variations and meteorological conditions (Moura, Adriana Maria
Magalhdes de et al., 2017). General Administration and the subfunction Other Subfunctions
correspond to programs and actions with indirect impacts on the environment.

Between 2004 and 2020, the subfunction Environmental Preservation and Conservation
had the largest relative share. Starting in 2016, the subfunction "General Administration" emer-
ged, which began to concentrate records previously classified as "Other Subfunctions." In ge-

neral, the share of each subfunction is stable over the period.

Figure 1 — Proportion of budget expenditures on environmental management in relation

to total budget expenditures — Brazilian municipalities from 2004 to 2020
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Source: Own elaboration based on municipal budget expenditure data obtained from the

National Treasury Secretariat (STN).

Table 1 briefly presents the distribution of environmental management expenditure data
at December 2020 prices. Between 2004 and 2020, the median was considerably lower than

the average (especially in 2004, when it was zero), which shows a strongly right-skewed dis-1
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tribution, with few municipalities recording high expenditure values. There was an increase
in both the mean and the quartiles and in the maximum value observed, indicating that more
municipalities began to incur expenditures, and in higher volumes, for the variable. In addition,

the number of municipalities without information was substantially reduced, from 392 to 11

between 2004 and 2020.

Table 1 — Distribution of budget expenditures on environmental management — Brazi-

lian municipalities in 2004 and 2020

Statistics 2009 2020
Minimum 1] 1]

1st Quartile 0 0

Median 0.0 g2.2

3rd Quartile 25.1 459 2
Maxirmum 215,364.2 271,569.8
Average 4940 12145
MNumber of municipalities 5,583 5,570
Municipalities without J92 11
information

Source: Prepared by the authors based on municipal budget expenditure data obtained
from the National Treasury Secretariat (STN). Values in R$ thousand.

Figure 2 shows the evolution of the ratio between total expenditures on environmental
management and the sum of expenditures on all budgetary functions of Brazilian municipalities
from 2004 to 2020. This ratio shows a stable trajectory, remaining above 0.75% throughout al-
most the entire period, with the exception of 2005. From 2010 onwards, the value stabilizes at
around 0.80%, which is in line with the literature (Guandalini; Borinelli; Godoy, 2013; Pereira;
Neto, 2020; Avelino et al., 2021).

For comparative purposes, based on the same source of expenditure data by function, it
appears that municipal budget expenditures on health correspond to approximately 20% to 30%
of total expenditures, with relative consistency and a slight upward trend between 2016 and
2020. Education shows similar behavior, although with a slight decline in the same period men-
tioned above. Expenditures on culture continue to decline, falling from 1.15% to 0.7%. Public

safety and social security vary between 0.6% and 0.9% and between 5% and 7.5%, respectively.

12
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Figure 2 — Evolution of budget expenditures on environmental management — Brazilian

municipalities from 2004 to 2020
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Source: Own elaboration based on municipal budget expenditure data obtained from the

National Treasury Secretariat (STN).
2.3 Brazilian Farmers

Based on the idea that politicians with autonomy over the environmental budget are sub-
ject to pressure from different interest groups, as argued by Pacca et al. (2021) in the case of
governors, in this dissertation we apply this logic at the municipal level, with a specific focus
on mayors. We consider that, in this context as well, budgetary autonomy can be influenced by
self-interest as well as by external pressures from different sources. Among these, the agricul-
tural sector stands out, relevant not only for its economic weight, but also because mayors may
have occupational backgrounds linked to the area. In addition, local governments can influence
the implementation of federal policies: bribes, lobbying, or other pressure mechanisms can be
used to reduce the enforcement of environmental regulations, facilitate access to credit for local
farmers and ranchers, or increase the volume of voluntary transfers for productive activitiesin
the countryside (Braganga; Dahis, 2022). The decision to adopt such measures, in turn, tends
to reflect the political and economic costs and benefits associated with prioritizing (or not) en-
vironmental management in municipalities. At the same time, while corporate groups may try
to weaken environmental regulations, there is also political pressure in the opposite direction,
driven by sensitized voters and environmental organizations working to build a“green” electo-
ral base (List; Sturm, 2006; Herrnstadt; Muehlegger, 2014).

To identify the influence of these interests at the local level, we adopted the classifica-
tion of mayors with agricultural occupations proposed by Braganca and Dahis (2022), which

considers politicians who have declared that they work in the agricultural sector to be farmers.13
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According to the authors, this typology remains stable throughout their terms of office and
provides information about the political orientation of those elected: mayors with previous
occupation in the agricultural sector are more likely, when subsequently elected to the National
Congress, to join the Parliamentary Agricultural Front. This result indicates that links to the
agricultural sector, even if declared at the time of municipal candidacy, already signal political
affinities with ruralist agendas.

To understand the political relevance currently exercised by the agricultural sector in Bra-
zil, we can briefly contextualize its constitution as an organized interest group. This influence
was consolidated especially from the 1980s onwards, with the emergence of the ruralist caucus
in the national legislative scene (Helfand, 1999; Milmanda, 2019). The period was marked by
economic crisis, coinciding with the relative decline of agriculture in the country's GDP and
the process of redemocratization. It was in this scenario that the agricultural sector consolidated
itself as a broad and influential political coalition.

The formation of political representation for the agricultural sector in Brazil began with
the creation of the Rural Democratic Union (UDR) in 1985, which focused primarily on defen-
ding against agrarian reform (Weller; Limongi, 2024)[p.65], without focusing on the formula-
tion of broader agricultural policies. The following year, in 1986, the Broad Front of Brazilian
Agriculture (FAA) emerged, aiming to organize the rural sector to exert political pressure in
the context of drafting the new Constitution, while also seeking to modernize its representation
through more open and democratic practices. In 1987, the FAA began to coordinate ruralist de-
puties and senators within the National Congress, structuring a base of political support. After
the definition of the treatment of agrarian reform in the 1988 Constitution, the FAA redirected
its activities towards the reform and modernization of agricultural policy. In this process, the
National Council for Agricultural Policy (CNPA) was created by the first agricultural law, ins-
titutionalizing the participation of the private sector in the formulation of these policies. The
FAA then began to coordinate the sector's demands mainly through the CNPA, functioning as
a formal channel of dialogue with the Executive Branch. In the 1990s, the Ruralist Caucus, the
direct successor to the FAA, was consolidated in the National Congress, reinforcing legislative
coordination in defense of agribusinessinterests. Currently, thisarticulation isformalized under
the name Parliamentary Front for Agriculture and Livestock (Helfand, 1999; Richardson, 2012;
Bruno, 2017; Milmanda, 2019).

The political activity of the agricultural sector in Brazil dates back to the imperial period,

but it was during the redemocratization of the 1980s that the sector organized itself in a more14
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structured way, overcoming obstacl es such as the geographical dispersion of producersand con-
solidating itself, through associations and parliamentary fronts, as one of the most influential
interest groups in national politics (Helfand, 1999). This consolidation was also accompanied
by concentrative agrarian policies, a lack of flexible markets, and strong union organization, le-

ading capitalized farmers to invest in politics as a form of risk management (Richardson, 2012).
3. THEORETICAL BASIS

Thetheoretical model used in this dissertation is adapted from that devel oped by Pacca et
al. (2021) based on the contributions of Grossman and Helpman (1994) and Yu (2005) on elec-
toral incentives and lobbying as determinants of political economy. In a democratic regime, the
behavior of representatives of the executive branch in the construction of public policies can be
modulated based on the expected effect of their electoral performance (reelection, for example)
and/or the satisfaction of interest groups with their preferences. In this sense, we understand
politicians as agents who maximize their own interests, rather than benevolent agents focused
on maximizing aggregate welfare.

Braganga and Dahis (2022) define Brazilian farmers as an interest group and, also based
on a political economy model, explore the impacts of the trade-off between agricultural ex-
pansion and environmental preservation. According to the authors, politicians can implement
policies that provide them with direct financial benefits. In the case of environmental degrada-
tion through deforestation, there is an expansion in the supply of arable land, which reduces
its market price and increases profits from agricultural activity. This suggests that engaging
in environmental management actions implies an opportunity cost for farmer mayors, since
restrictions on the use and conversion of rural areas, as well as the costs of complying with
environmental standards, can reduce revenue from agribusiness.

With these analytical elements, we adjusted the theoretical model presented by Pacca et
al. (2021), and the three groups addressed are: the public, environmentalists, and farmers, inste-
ad of industrialists. The exploration of the explanatory channels through which agents capture
private benefits in the political process does not change with this alteration, as the central point
of the formulation is not to specifically characterize the nature of the “industry” that has prefe-
rences that conflict with those who advocate for environmental policies. However, the choice of
farmers as an interest group is not random or merely illustrative; the hypothesis is that, becau-

se of their preferences, the execution of environmental management expenditures is aﬂ‘ected.15
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Finally, agriculture can be classified as a type of industrial activity, given its scale, productive

structure, economic impact, and the negative environmental externalitiesit generates.
3.1 Model

Suppose that the production of a private good x generates pollution for the environment
and that the volume of pollution is affected by the total level of environmental spending in such
away that

e=2(9),(1)

where e represents pollutant emissions per unit of good, g represents public environmen-
tal expenditure, and Z represents a decreasing function of g.

Given that F (K, L) is a production function with constant returns to scale that uses labor
and capital as inputs to generate x, the net production X of the good is defined by:

X=[1-A®]F (L, K),(2)

where A(e) represents the cost of environmental regulations, in units produced. A(€) is de-
creasing in emissions (A' (€) < 0) which, as a consequence and given the definition of emissions
in 1, we obtain by the chain rule that dA/dg > 0.

Individuals have identical preferences regarding the good x and separable preferences
regarding the public good (bad). Let us consider the quasi-linearity of the utility function, so
that the good x represents a small portion in relation to the rest of the economy, allowing us to
disregard the income effect on its demand (Yu, 2005). Specifically, we assume that individuals
have the following utility function:

U, =x,+ux) — D, (eX). (3)

Let us adopt X0 as the consumption of the monetary good x and u(x) as the utility derived
from this consumption, where u'(.) > 0 and u”'(.) < 0, that is, the utility is increasing and conca-
ve. The disutility generated by the volume of pollution eX, resulting from the production of the
private good, is given by D (eX). This disutility is specified as Di (eX) = ui d (€X), with d'(.) >
O and d(.) > 0, indicating that the discomfort caused by pollution increases progressively with
eX. The parameter ui represents the individual's perception i of the impacts of environmental
pollution. Therefore, an individual with ahigh xi will be more sensitive to environmental issues
than someone with alow pui.

The indirect utility function corresponding to equation 1 is:

M (M, e)=s(e) +Yi — i d(€) (4)
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where i isincome and s(e) = u{x [ p (e)]} — p (e)x [ p ()] represents the consumer sur-
plus associated with the consumption of the good X, increasing in e, given that the price of the
good decreases with e (dp < 0). And from this equation, we can see that ui can also be interpre-
ted as the marginal willingness to pay for the reduction of pollution.

If each individual offers one unit of labor and normalizes the wage to 1, then the emission
volume for the individual i will be given by:

B = Erg:’a‘:ax-{l.'. = ste} + 1 — guifeh}, 13

As already mentioned, there are three groups in society: the general public, environmen-
talists, and farmers. The median voter isindicated as m, environmentalists as A and farmers as
F. The environmental policy preferred by the median voter is defined as emand their subjective
belief asum (for simplicity, all voters share the same belief). Environmentalists have a stronger
subjective belief, u4 > um. Thisgroup will prefer alower volume of emissions than the median
voter (€A < em) and, as a consequence, a higher level of environmental spending (gA < gm). The
third group, farmers, hold the specific factor of production and will therefore have the following
optimal volume of emissions:

i urap_u{___ i -n*iu i |}. it

where 7 is the profit obtained by farmers NF. The volume of emissions preferred by this
third group, eF, is higher than the volume preferred by the median voter, em.

Both farmers and environmentalists are organized asinterest groups that |obby the mayor.
In addition to political contributions, the representative takes into account the political cost of
adopting a measure that deviates from the preferences of the median voter, rather than conside-
ring socia welfare.

When setting the total level of environmental spending, the mayor is influenced by seve-
ral forces:

€1y = hipCates) + gy Gl ) —m, Miey — o) {7

where G j is the mayor's objective function | ; C represents the contributions of interest
groups (F, farmers, and A, environmentalists); M is the political cost, defined as a function in
the form of U; and the last term in parentheses is the measure of deviation from the pollution
volume preferred by the median voter, em. Since a j is the weight assigned to the political cost
by the mayor j and if j is the mayor of a municipality with an electorate that is very concerned
about the environment, then emwill be lower and the political cost higher. The same reasoning
appliesto aregion with a strong agribusiness presence, where em may be higher. In summary,

the political pressure exerted on the governor can come both from direct contributions from
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interest groups and from the formation of emitself.

Individual preference is captured by the specific parameters of the mayor, bF and b A,
which represent the relative power of the two interest groups in their attempts to influence envi-
ronmental policy. If the mayor | is strongly ideologically oriented in favor of the environment,
he will be more sensitive to pressure from the environmentalist group (bAj > bFj). On the other
hand, if the mayor is ideologically closer to farmers (or is a farmer himself), then bAj will be
greater than bFj. We will assume that these parameters vary according to the mayor's occupa
tion: farmer mayors would exhibit significantly higher values of bF and lower values of bA,
while non-farmer mayors would exhibit the opposite configuration.

Finally, equation 7 can be rewritten as follows:

5 = b ad Za )] + b 2l ) = M 2o — o] (3)

Therefore, the equilibrium level of environmental expenditures will be given by:

g = argmai (B Clay | Zlm ] + by g [E ] — o M2 () - eml] {8

The equilibrium spending policy g* will be determined by the following first-order con-
dition:

BaWIZ()] + by Wi 20" — e MTE(g") — 6] =0 (10)
which comes from the simplification of
B WHZ0 - 2180+ b WHEZG)] - 297 — o, MY Z00°) —ea] * 20" ) =00 {11)

Above, we apply the “true contribution rule,” i.e., C'= W' for w =A, F (Yu, 2005). The
derivatives of the welfare of interest groupsin relation to environmental spending represent the
“economic interest” of each group in environmental policy. The greater the marginal welfare
gain from the policy, the greater the marginal contribution of the interest group. The political
influence of pressure groups depends not only on their relative interest in environmental policy,
but also on the magnitude of bFj and bAj, which isrelated to the mayor's preferences|. In other
words, the same amount of contribution will have less effect on an environmentalist mayor than
on amayor with neutral preferences regarding the environment.

Based on these mechanisms, the model provides auseful framework for empirically inter-
preting the variation in budgetary decisions observed throughout the study. Three elements, in
particular, help explain the results found: the role of campaign donations, electoral incentives,
and the private benefits of the manager.

Political campaign donations. In the model, electoral contributions act as a mechanism
to encourage mayors to prioritize private production over environmental protection, aligning

their actions with the preferences of interest groups. By allocating resources to candidates who- 8
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se agenda already reflects these interests, donors would reduce the marginal cost of persuasion
and consolidate their control over municipal decisions.

Electoral incentive. The possibility of reelection and the preferences of the median voter
would create an incentive for the mayor to modulate his political behavior. When the electorate
values environmental protection, for example, reducing spending in this area can represent a
political cost. However, the effect of this mechanism may vary depending on the intensity of the
mayor's preferences and his perception of electoral risks.

Preferences and private benefits. Assuming that mayors do not act as benevolent agents,
municipal environmental policy, as expressed in levels of environmental spending, resultsfrom
a balance between the mayor's individual preferences and the private benefits he can capture.
These benefits include both direct economic gains linked to specific interests, such as agricul-
tural expansion, and political advantages derived from the support of interest groups and the
electorate. This balance influences the direction and intensity of environmental policies adopted

in different local contexts.
4. EMPIRICAL STRATEGY AND DATA

4.1 RDD

Estimating the effect of electing a farmer mayor on environmental spending is subject to
endogeneity, which would compromise causal identification. The literature exploring guber-
natorial elections documents that determinants of dependent variables may be correlated with
factors that influence the election of the governor himself (Fredriksson; Wang; Mamun, 2011;
Beland; Boucher, 2015; Braganca; Dahis, 2022; Bruce et al., 2022). In particular, economic
shocks, demographic characteristics, political preferences, campaign resources, labor market
conditions, voter profiles, and candidate quality can simultaneously affect both the outcome of
contests and the total level of spending on environmental management (Beland; Oloomi, 2017;
Pacca et al., 2021).

We adopt the regression discontinuity design (RDD) to estimate the causal effect of inte-
rest to mitigate this problem. By exploiting very close elections, cases immediately above and
below the winning threshold, the approach approximates a local randomized experiment, as
the treatment can be understood as randomly assigned in the vicinity of the cutoff point. Since

candidates cannot precisely manipulate the margin of votes around the cutoff point, there would
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be local random assignment and mitigation of endogeneity biases arising from unobserved cha-
racteristics (Fredriksson; Wang; Mamun, 2011; Beland; Boucher, 2015).

However, as discussed by Marshall (2024), when treatment in RDD is defined by a pre-
-existing characteristic of the candidate, the estimated effect captures not only the direct impact
of the attribute of interest, but also potential compensatory differentials, i.e., other characteristi-
cs (observable or not) that contributed to their competitiveness in close elections. This is becau-
se voters evaluate the candidate's “complete package.” Despite this limitation, RDD remains
the most appropriate strategy for mitigating possible biases in this context.

The main specification adopted to estimate the local average treatment effect at the cutoff
point (LATE) of a farmer mayor's election on the environmental expenditures of Brazilian mu-
nicipalitiesis:

Your = th4 7 Doms + F (M) + 3+ =+ S, (12

where Ymt, the dependent variable, represents environmental spending for the municipa
lity min the year t. The coefficient of interest is  and the component Dmt is an indicator varia-
ble that takes the value 1 when a farmer is elected, and 0 otherwise. F (.) represents a function
of the margin of victory MVmt, specified in linear and quadratic forms, as discussed below. The
cutoff variable is the percentage difference in votes between the farmer candidate and the main
opponent. The treatment is assigned to municipalities where this margin is positive, i.e., where
the farmer candidate won. The terms ym and ¢¢ represent fixed state and time effects, respecti-
vely, while emt isthe error term.

Fixed effects are widely used in specifications that employ RDD with close elections
(List; Sturm, 2006; Fredriksson; Wang; Mamun, 2011; Beland; Boucher, 2015; Beland; Oloo-
mi, 2017; Pacca et al., 2021; Bruce et al., 2022). Therefore, we employ fixed state and year
effects to control for unobservable factors that are invariant over time or across regional units,
such as state environmental legislation, historical spending trends, and national shocks that
affect all municipalities simultaneously.

In line with the practice of empirical literature that adopts RDD, we follow Imbens and
Lemieux (2008) as a reference to validate the model's hypotheses, including the running varia-
ble manipulation test proposed by McCrary (2008) and covariate balancing tests at the munici-
pal level and in relation to the observable characteristics of candidates around the cutoff point.
The main estimates are obtained with linear and quadratic specifications instead of high-order
polynomials, as recommended by Gelman and Imbens (2019). The optimal bandwidth is selec-

ted based on the nonparametric procedure of Calonico, Cattaneo, and Farrell (2020) and used
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to define the range of observations considered in the estimation.
4.2 Data source

This section presents the public data sources used in the dissertation. Below, we detail the
databases used.

Public finances. For municipal expenditures, we used Finbra (Finangas do Brasil), a
database that compiles accounting and budgetary records reported by federal entities to the
STN (Secretaria do Tesouro Nacional) through SICONFTI (Sistema de Informagdes Contébeis e
Fiscais do Setor Publico Brasileiro). The data were accessed in the organized and pre-processed
version made available by the Database platform (Dabhis et al., 2022). We selected expenditures
classified by budgetary function for the period from 2004 to 2020. All financial data were defla-
ted to December 2020 prices to ensure comparability between them.

Elections. Data on election results, candidate characteristics, and campaign financing
were obtained from the Superior Electoral Court (TSE) and accessed through the Base dos Da-
dos platform. The analysis covers four election periods: 2005-2008, 2009-2012, 2013-2016,
and 2017-2020. Based on the electoral data and the definition proposed by Bragan¢a and Dahis
(2022), we identified as farmer candidates those who self-declared occupations linked to agri-
cultural activity”.

Municipalities.® The socioeconomic characteristics of the municipalities, such as popula-
tion, gross domestic product (GDP), and predominant biomes, were obtained from the Brazilian
Institute of Geography and Statistics (IBGE). All monetary data were deflated to December
2020 prices to ensure comparability.

Table A1 presents the description of the variables used in municipal aggregation by year

that are listed in the descriptive statistics in the next subsection.

4.3 Sample selection

EENT3 EENT3

4 The occupations listed by Braganga and Dahis (2022) are: “farmer,” “agronomist,” “rancher,” “farmer,”
“cattle rancher,” “agricultural producer,” “owner of an agricultural, livestock, and forestry establishment,” “agri-
cultural, livestock, and forestry equipment operator,” “agricultural technician,” “surveying technician,” “agro-
nomy and surveying technician,” “agricultural worker,” “livestock worker,” “rural worker,” and “cowboy.”

5 The total number of municipalities in Brazil rose from 5,563 in 2004 to 5,570 in 2020, according to in-
formation from the IBGE. These updates reflect changes in municipal boundaries resulting from processes such
as dismemberments and emancipations, for example. However, the Federal District and Fernando de Noronha do
not hold municipal elections, which reduces the sample to 5,568 municipalities.
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The database used in the dissertation was constructed from the results of the Brazilian
municipal elections of 2004, 2008, 2012, and 2016, corresponding to the political cycles men-
tioned in the previous section. Of the 5,570 municipalities, only the Federal District and Fer-
nando de Noronha do not hold mayoral elections. Our sample brings together observations ag-
gregated by municipality and year of term, in other words, municipality-year aggregation. We
selected only regular elections with first and second rounds and restricted the sample to cases
in which the two most voted candidates, in any order, were afarmer and a non-farmer. We call
this subset of contests.

In the complete sample, 13.9% of the elected mayors were farmers. The contests corres-
pond to 21.2% of the total observations. Within the contest subsample, 49.2% of those elected
were farmers, while in municipalities outside the contests, only 4.5% of those elected were far-
mers. Thereisaso aslight downward trend in the proportion of farmer mayors over the cycles.
These and other statistics are found in Table 2, which shows the percentages of each category
of elected mayor in each year in relation to the total number of candidates elected in the period
analyzed.

Table 2 — Proportion of mayors elected by category and year of election

Disputa Fora da disputa
Fazendeirc  MNao-Fazendeiro Fazendeiro  Mao-Fazendeiro
Ano  Total % Total % Total % Total %
2004 T2 3,95 734 330 2T 1.24 383 1721
2008 i EP 20 Ll a0 A3 0,0 4. 135 15,57
2012 523 230 554 2449 147 (1,66 4344 [4h 50

29 437 1,96 158 0,71 4463 20,04

e B

2018 T
Source: Own elaboration based on municipal election results obtained from the Superior

Electoral Court (TSE).

The distribution of mayors elected in contested races (farmers VS. non-farmers) across
Brazil is shown in Figure 3. The sample selected for identification in the RDD is defined by the
estimated optimal band; thus, in each regression result table, we indicate the number of obser-

vations corresponding to thisinterval.
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Figure 3 — Farmer and non-farmer mayors elected in contested elections by electoral cycle
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Source: Own elaboration based on municipal election results obtained from the Superior

Electoral Court (TSE).

In Table 3, we observe that among elected mayors, classified as farmers and non-farmers
throughout the electoral cycles from 2004 to 2016, there was a gradual increase in the avera-
ge age. We also identified that farmers are, on average, older than the others. The proportion
of male mayors is high in all profiles and years, always exceeding 87.3% (value observed in
2012). The color variable has gaps in the early years due to the unavailability of data from the
TSE, but we observe a predominance of white mayors in 2016. With regard to marital status,
the proportion of self-declared married elected officials decreased over time in both profiles. In
terms of education, farmer mayors had lower proportions of higher education compared to non-
-farmers, a profile in which this degree exceeded 50% in 2012 and 2016. On the other hand, the
proportion of mayors with only elementary school education is always higher among farmers.
Even so, the highest concentration in this profile is in high school education, with growth obser-
ved in virtually all levels throughout the period analyzed. Finaly, the proportion of incumbent

mayorsis consistently lower among farmers.
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Table 3 — Descriptive statistics for the category of mayor elected per electoral cycle
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Source: Own elaboration based on municipal election results obtained from the Superior
Electoral Court (TSE). Note: The mean and standard deviation, in parentheses, are presented
for continuous variables. The proportion is presented for categorical variables. Educational le-
vels are defined as follows: Elementary refers to mayors who have only completed elementary
school; Secondary refers to mayors who have completed high school; and Higher refersto those
who have completed higher education..

Table 4 presents descriptive statistics for mayors elected between 2004 and 2020, based
on three categories: contested el ection sample, uncontested election sample, and complete sam-
ple. Each category presents separate data for farmers and non-farmers, organized into four pa-
nels. The following four paragraphs summarize some patterns observed in each of these panels.

Territorial characteristics of municipalities. In the contested sample, municipalities
with elected farmer mayors have a higher average population and total area. In the other sam-
ples, the averages are higher among municipalities with non-farmer mayors. In all cases, the
area occupied by agriculture and livestock is, on average, more extensive in municipalities that
elected farmers. The urban area has ahigher average among non-farmers, especially outside the
contest and in the complete base. The average forest areaislarger in municipalities with farmer
mayors only in the contest segment.

Economic and environmental characteristics of municipalities. Municipal GDP is, on
average, higher in municipalities with farmers elected as mayors in contested elections, while
in the other segments it is higher among non-farmers. The gross value added of agriculture
and livestock farming shows similar averages between the groups, with the exception of the
contested segment, where it is higher among farmers. Total municipal expenditures are higher,
on average and in dispersion, in municipalities with farmers elected in contested elections, but
this pattern is reversed in the other categories. When considered per capita, total expenditures
are higher in municipalities with non-farmer mayorsin all categories. Expenditures on environ-

mental management, both total and per capita, are lower in municipalities that elected farmers.2
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Finaly, total pollutant gas emissions are higher among farmers only in the contested category,
while agricultural emissions are higher on average in municipalities with farmer mayorsin all
categories.

Profile of elected mayors. The characteristics of those elected remain relatively stable,
on average, across the sample categories, as well as across different electoral cycles, as already
shown in Table 3.

Campaign characteristics of elected mayors. The total amount raised by non-farmers
tends to be higher in non-contested races and races with a complete base, while in contested ra-
ces the averages for farmers and non-farmers are closer; donations from legal entities are higher
for non-farmers in all races; self-financing, in contested races, has a higher average for farmers
and alower average for others.

Using the variables presented in the descriptive statistics, we tested the difference in me-
ans between farmer and non-farmer mayors. Tables A2 and A3 present the results in detail for
the contested subsample and the complete sample, respectively. In the complete sample, almost
all variables show statistically significant differences. In the dispute segment, only three diffe-
rences remained statistically significant: total area, agricultural area, and age. The three varia-

bles were used as controls in the robustness analysis (Section 5.3).
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Table 4 — Descriptive statistics
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Source: Prepared by the authors based on municipal election results obtained from the26
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Superior Electoral Court (TSE). Note: The mean and standard deviation, in parentheses, are
presented for continuous variables. The proportion is presented for categorical variables. Table
Al presents the description of the variables used in municipal aggregation by year. Tables A2
and A3 present in detail the mean test for the contest subsample and the complete sample, res-

pectively.
5.RESULT
5.1 Main

In this section, we present the estimated results and evidence that the annual variation in
budget expenditures for environmental management, per capitaand in total, was lower in Bra-
zilian municipalities where farmer mayors were elected during the period from 2004 to 2020.

Equation 12 was estimated considering the municipalities where there was a close elec-
tion for mayor between a farmer candidate and a non-farmer candidate. We used a triangular
kernel, as is common in the related literature, and the bandwidth is set to minimize the mean
square error. Table 1 shows how asymmetric the expenditure data are, so we chose to exclude
extreme values and performed the regressions with municipality-year observations that fall be-
tween the first and third quartiles. As mentioned in the previous section, we used fixed year and
state effects. The results are shown in Table 5 and Figure 4 (items a and b) for the per capita va-
riable. Municipalities with elected farmer mayors showed an annual reduction of 7.69% in per
capita spending on environmental management. Among non-farmers, the average was 0.80%,

which corresponds to a difference of 6.89 percentage points.

Table 5 — Impact of the election of farmer mayors on per capita spending on environmen-

tal management
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Note: This table presents our estimated results for the impact of the election of a farmer

mayor on the annual variation (in %) in budgetary expenditure, per capita and at the total level,27



P Q
TeSOURONACIONAL

on environmental management in Brazilian municipalities between 2005 and 2020. For each
polynomial specification, the coefficients and 95% confidence intervals (in brackets) are pre-
sented. All estimates use a triangular kernel and control for fixed effects by state and year. The
bandwidths, defined according to Calonico, Cattaneo, and Farrell (2020) to minimize the mean
square error of the estimator, determine the sample size used in each regression, which is also

reported in the table. Significance levels: p <0.01 ***; p <0.05 **; p <0.1 *.

The results for the variation in the total level of expenditure are also shown in Table 5 and
Figure 4 (items c and d). They maintain the pattern of magnitude, significance, and sign obtai-
ned with the per capita variable: an annual reduction of 7.01% in municipalities governed by
farmers, while among non-farmers the variation was positive, at 0.14%, resulting in a difference
of 7.15 percentage points between the groups.

Between 2005 and 2020, spending on environmental management expanded, surpassing
other areas with similar levels of per capita spending or budget share, such as culture, sports
and leisure, trade and services, energy, public safety, and the judiciary. In the complete sample
and in the sample restricted to the optimal bandwidth, these budgetary functions showed trajec-
tories of stability, modest growth, or slight decline. These patterns contrast with environmental
expenditures, which, despite their upward trend over the period (Figure 2), showed a negative

variation in municipalities where the mayors were farmers.

Figure 4 — Impact of farmer mayors on environmental management expenditures
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Note: Results correspond to the specifications presented in Table 5.

The reduction identified showed distinct patterns between municipal terms. According

to Table 6, during the periods 2009—2012 and 2013-2016, the election of farmer mayors Was28
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associated with statistically significant annual reductions of 10.48% and 10.96%, respectively,
in per capita environmental management expenditures, compared to municipalities under the
management of non-farmers. In the 20052008 and 2017-2020 terms, although the estimated
coefficients also have a negative sign, they are not statistically significant. Similar results are
observed when the dependent variable is expressed at the total level, as in the main specifica-

tion.

Table 6 — Impact of the election of farmer mayors on per capita spending on environmen-

tal management — By municipal term

variagao das despesas per capita com gestio amblental
ifﬂﬂ_ﬁ—ili]ﬂ& Jo0e-2012  2013-20e 2017-2020

Fazendeire =T34 -10,48* -10,964 -5.90
[-21.02; [-22.44; [-12.0%, [-13.87;
6,35] 1,49] 2. 91] 2,17
Média N3o-Fazendeiro 456 -0,73 258 2,70
Kernel Triangular  Triangular  Trisngular  Triangular
Largura da banda 0,096 0 a6 0,086 0,086
Mo, efetive de obsarvagdes 230 418 589 &00

Note: This table presents our estimated results for the impact of the election of a farmer
mayor on the annual variation (in %) in per capita budget expenditures on environmental mana-
gement in Brazilian municipalities between 2005 and 2020, broken down by the four municipal
terms covered by the period. For each polynomial specification, the coefficients and 95% confi-
dence intervals (in brackets) are presented. All estimates use a triangular kernel and control for
fixed effects by state and year. The bandwidths of the main regression presented in Table 5 are

used. Significance levels: p <0.01 ***; p <0.05 **; p <0.1 *.

5.2 RDD validity

In order to verify the validity of the hypotheses necessary for causal identification in the
regression discontinuity design, we performed three complementary tests. First, we evaluated
the continuity of the density of the running variable at the cutoff point. Next, we analyzed the
robustness of the results against different bandwidth choices. Finally, we tested the balance be-
tween treated and untreated groups of municipalities based on observable characteristics, both

at the municipal level and in the individual attributes of farmer mayors. 29
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To verify the hypothesis of no manipulation at the cutoff point, we applied McCrary's
(2008) density test, see Figure Al. With a p-value of 0.459, we did not reject the null hypo-
thesis of continuity in the distribution of the choice variable around the cutoff point, allowing
us to conclude that the results do not indicate evidence of manipulation. Figure A2 shows the
robustness of the estimated effect at different bandwidth choices, demonstrating that the results
remain stable in the face of variationsin this parameter.

Balancing of municipal characteristics. To support the causal interpretation of the esti-
mated effect, the sample must be balanced between treated and control units in municipal cha-
racteristics previously defined for the treatment. We verified that the variables are balanced. The
detailed results are presented in Table A4 and Figure A3. The coefficients are not statistically
significant at the 10% level, reinforcing the validity of our identification strategy.

Balance of characteristics of mayors. The literature indicates that individual attributes
of government officials influence policy formulation, such as age (Alesina; Cassidy; Troiano,
2019), education (Besley; Montalvo; Reynal-Querol, 2011), and party ideology (Pettersson-
-Lidbom, 2008). Bruce et al. (2022) expand this debate by demonstrating that gender is also a
relevant determinant of government performance. In close elections, differences in these cha-
racteristics between winners and losers can compromise the validity of the RDD in purely
identifying the effect of the attribute of interest (such as being a farmer). Given this, we also
evaluated the balance of observable variables of the candidates using the margin of victory of
the farmer candidate. According to the main specification, we maintained the linear polynomial
adjustment, inclusion of fixed state and year effects, uniform kernel, and optimal bandwidth. In
close races, mayors with a farmer profile are associated, on average, with being 5.3 years older,
9 percentage points more likely to be male, 10 percentage points less likely to belong to a left-
-wing party, and 28 percentage points less likely to have completed higher education, relative to
non-farmers. All of these differences are statistically significant, as shown in Table AS.

Given this asymmetry, we re-estimated our main specification controlling for age, gender,
education, and political party ideology, considered individually and in combinations. The esti-
mates maintained their sign and significance, with magnitudes between 7.0% and 7.7% (close
to the reference value of 7.69%, estimated in the regression where the dependent variable is
the variation in per capita expenditure), strongly suggesting that these observable variables are
not conditioning the identified effect. In line with Marshall (2024), we interpret that the RDD
captures the effect of electing a farmer profile together with unobservable compensatory diffe-

rentials that sustain their competitiveness in close contests. This reading indicates that the esti 30
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mated effect stems mainly from unobservable factors of the farmer profile, even though they are
correlated with the four dimensions analyzed here. In fact, our interpretation is reinforced by
descriptive statistics, which already anticipated these differences between profiles. Additional

robustness tests are presented in the following section.
5.3 Robustness

The robustness tests presented aim to verify the consistency of the results in the face of
methodological variations. In Tables A6 and A7, we present the estimated effects without con-
trol for fixed effects. In Tables A8 and A9, the effects were obtained using a uniform kernel,
replacing the triangular kernel adopted in the main specification. The assessment of the robust-
ness of the bandwidths has already been presented in the previous section, see Figure A2. The
robustness in relation to the functional form of the polynomial is addressed in the main results
tables, which present linear and quadratic estimates with similar effects.

Additionally, we evaluated the incorporation of pre-treatment covariates: total area, area
occupied by agriculture and livestock, area occupied by forest, population density, gross value
added from agriculture and livestock, total population, and candidate age. Similar empirical
strategies, which assess the robustness of estimates by controlling for additional observable
characteristics, are adopted in studies such as Pacca et al. (2021), Beland and Oloomi (2017),
Beland and Boucher (2015), and List and Sturm (2006). With variation in per capita expenditu-
re asthe dependent variable and using atriangular kernel, the results obtained with theinclusion
of pre-treatment variables, both individually and in combinations, remained close in magnitude,
sign, and statistical significance to those estimated in the main specification. The configuration
with these covariates and fixed effect also remained stable. Finally, the difference between the
estimated values and the observed averages among non-farmer mayors remains stable, varying

between 6 and 7 percentage points.
5.4 Heterogeneity

The heterogeneity analysis presented in this section develops the argument in Section 3,
according to which the behavior of government officials results from the interaction between
their individual preferences, represented by specific parameters in equation 10, and incentives

that can modulate their performance. To enable this analysis, we focus on the sample delimi-31
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ted by the bandwidth defined in the main RDD specification, ensuring that heterogeneity is
assessed locally at the cutoff point. Due t°, we adjusted the empirical strategy to estimate linear
models with interaction terms that identify the conditional effects associated with heterogeneity
variables.

In the case of electoral incentives, we adopted two strategies. The first considers eligibi-
lity for reelection, captured by an indicator variable called reelectable. Thisis a pre-treatment
characteristic, defined by the condition that the elected mayor did not hold office in the pre-
vious term. As Brazilian law allows only one consecutive reelection, this condition identifies
mayors eligible to run for a second term. The second strategy is based on the assumption that
the median electorate can impose political costs on mayors who adopt measures contrary to
the environmental agenda. To capture local support for the environmental agenda, we use as a
proxy the percentage of votes obtained by Marina Silva in the presidential elections’ prior to
the municipal elections. This choice follows Araujo, Santarrosa, and Pereira (2024), who re-
cognize her as a prominent environmental political leader in Brazil. The 2010 votes are used as
a pre-treatment characteristic for the observations determined by the 2012 municipal election,
whose term corresponds to the period from 2013 to 2016. Similarly, the 2014 votes are used as a
pre-treatment characteristic for the 2016 municipal election, relating to the 2017-2020 term. In
addition to the percentage of votes, we use a binary variable that classifies municipalities based
on the median percentage of votes obtained by Marina Silva.

Table A10 shows the heterogeneous effects of the election of farmer mayors according to
their eligibility for reelection. Although the estimated effect for the entire period (2004 to 2020)
is not statistically significant, in the 20132016 term, non-reelectable farmer mayors reduced
spending by 11.95% per year. The statistically significant difference of —4.24 percentage points
between non-reelectable and reel ectable farmer mayors suggests that the possibility of reelec-
tion mitigated the negative impact of the election of farmers on environmental spending.

The estimated effects of the election of farmer mayors, conditioned on the proportion

of electoral support for the environmental agenda, are presented in Table A11. The variable is

6 The main current R packages for discontinuous regression, such as rdrobust, do not allow the direct
inclusion of interactions or heterogeneity variables. To circumvent this limitation, the estimation was replicated
by OLS, maintaining the linear specification with fixed effects for year and state. As verified in the robustness
analysis, the use of a uniform kernel produces results very similar to those of the main specification with a trian-
gular kernel, with a difference only in the magnitude of the coefficients, without changing the sign or statistical
significance. For this reason, we adopted a uniform kernel as the basis for the estimation. This configuration is
presented in Table A8, which uses the per capita variation in environmental expenditures as the dependent varia-
ble.

7 The candidate ran in the 2010, 2014, and 2018 presidential elections, obtaining 19.3%, 21.3%, and
1.0% of the valid votes, respectively.
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operated in two ways: as a binary indicator (above or below the median percentage of votes for
Marina Silva—~8.68% in the first period analyzed and 9.67% in the second) and as a continuous
variable. Between 2013 and 2016, in municipalities with less environmental support, the effect
was not statistically significant; in municipalities with greater support, farmer mayors reduced
environmental spending by 7.67% per year with statistical significance. The difference between
the two groups, —9.12 percentage points and statistically significant, suggests that the mayor's
behavior responds to the profile of the local electorate. This interpretation is reinforced by the
result of the estimation with the continuous variable: for each additional percentage point in su-
pport for the environmentalist candidate, the estimated effect of the election of a farmer mayor
is a 0.85 percentage point reduction in environmental management expenditures.

To assess possible private gains associated with alignment with interest groups, we used
the gross value added of the agricultural sector in relation to municipal GDP as an indicator
of the economic importance of the activity in the municipality. This variable was categorized
based on the sample median, allowing us to estimate the effect of the treatment separately for
contexts with greater and lesser presence of the agricultural sector. We also examined whether
the effect is influenced by the composition of campaign financing. We constructed continuous
variables representing the percentage of self-financing and the percentage of private donations
in the total amount raised by the candidate, as well as binary versions that identify the predo-
minant type of financing.

Table A12 presents the results of the heterogeneity analysis associated with the relevance
of the agricultural sector in the municipality. The differences between the coefficients are not
statistically significant, which limits our conclusions about the presence of this mechanism.
Therefore, we cannot conclude that the relative importance of agribusiness in the municipal
economy is a determining factor for lower adherence to environmental protection. On the other
hand, the hypothesis that farmer mayors act more intensely in municipalities where the agri-
cultural sector is less relevant in order to expand production frontiers is not confirmed. This
hypothesis is supported by the perspective of Braganga and Dahis (2022), which highlights
the weakening of environmental enforcement as a means for this advancemen®. Finaly, the
composition of campaign financing sources as a factor in modulating the effect of the election

of farmer mayors on environmental spending did not show consistent or statistically significant

8 As a complement, we explored two related patterns: the distribution of elected officials in relation to
gross agricultural value added and land cover transitions (from forest to agricultural use and vice versa) in mu-
nicipalities with farmer mayors. In both cases, the results also do not indicate statistically significant differences,

which reinforces the absence of conclusive evidence on this channel. 33
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coefficients, as shown in Table A13. Our empirical results are not conclusive about the hetero-
geneity associated with this channel.

In summary, our results reveal two patterns: first, the more pronounced reduction in en-
vironmental spending among non-reel ectable mayors suggests that persona preferences pre-
dominate in political decisions in the absence of electoral pressure; second, the amplified ef-
fect in municipalities with greater support for environmentalist candidates suggests that farmer
mayors tend to resist more strongly where this agenda has greater support from the electorate.
We understand that this latter pattern may indicate that the political cost of antagonizing envi-
ronmentally sensitive voters does not outweigh the ideologica alignment of mayors, or it may
also reflect the fragility of environmental mobilization in many municipalities, which would
reduce the electoral consequences of such decisions. As already mentioned, our econometric
specification does not identify statistically significant effects related to the relative economic
importance of local agribusiness or the composition of campaign donations. Thus, we unders-
tand that direct economic interests seem to have less influence on municipal environmental

decisions than political and ideological factors.
6. CONCLUSION

In this dissertation, we present evidence indicating that the election of mayors with direct
links to the agricultural sector is associated with a reduction in environmental management
expenditures in Brazilian municipalities between 2004 and 2020. As discussed in Section 2, the
role of farmers as arelevant political group alowed us to investigate how individual preferen-
ces and sectoral alignments can influence budgetary choices for a given agenda.

Municipalities where farmers were elected as mayors, according to the classification
used, showed a negative annual variation in environmental management expenditures, with a
magnitude of around 7 percentage points, lower than that observed in municipalities governed
by mayors with other profiles, both in per capita and total terms. The results remain similar in
terms of magnitude, sign, and statistical significance when varying bandwidth, kernel, polyno-
mial adjustment, and addition of controls.

The validity of the causal effect is supported by a series of tests commonly used in discon-
tinuous regression literature, such as the density test on the margin of victory and the balancing
of observable pre-treatment variables.

Our estimates reveal differentiated effects conditioned on previous characteristics sug-34
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gested by the theoretical model: while non-reel ectable mayors and municipalities with greater
electoral support for the environmental agenda showed more pronounced reductions in spen-
ding, variables related to the relative economic importance of local agribusiness and campaign
financing did not show statistically significant associations. The results suggest the relevance
of individual preferences and ideological alignments in the implementation of environmental
policy in municipalities where farmer mayors were elected during the period studied.

Although the results indicate the influence of individual characteristics of mayors on en-
vironmental decisions, some limitations should be considered when interpreting the estimated
effects. As the treatment is defined based on a pre-existing characteristic of the candidate, it
cannot be ruled out that the observed impact reflects, at least in part, other correlated attributes
that also contributed to their election in close races. In addition, the data used to capture the
influence of the agricultural and environmental sectors may not fully reflect the intensity of
the links between mayors and these interest groups. Nevertheless, the theoretical model deve-
loped provides support for interpreting the results in light of the preferences and ideol ogical
orientation of mayors. In line with this argument, the literature shows that politicians respond
strategically to electoral incentives, including in relation to issues often treated as secondary,
such as the environment.

Based on this dissertation, it is possible to develop a research agenda aimed at a more
robust understanding of the channels through which personal and sectoral ties influence local
environmental policy. Future investigations may explore theinternal heterogeneity of the group
of farmer mayors, given the structural diversity of gross agricultural value added among muni-
cipalities. In addition, it would be relevant to examine institutional connections with the ruralist
caucus, representative entities of the sector, voluntary transfers, and parliamentary amendments,
which can act as indirect mechanisms of influence. Finally, further insights can be gained by
investigating the impacts of the election of farmer mayors on environmental enforcement po-
licies, investments in environmental management infrastructure, and changes in land use and

land cover, dimensions over which amayor aso has agency.
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Appendix A — Supplementary figures and tables

Tabela AT - Descrigdo das variaveis
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Variavel Descrigao Fonte
Caractensticas termitonials dos municiplos
Populad B Miimng di habitantes por municipd.ana IBGE!
Aspa Extonsiio larrional par municipe (quiltmatios quadradas) IBGE
AGODEc N r:.ntnamn:lu chOC upac B da A0ropeCEETIE Bor ML ipio-ano (mil MapBomas
P laaress) *
Lirbana Area urbana em heclares pos mumncipes & por ano (mil heclares). ™ MapBiomas
Floresta Cobertura de fvesias naturals poe mismicipeo-ang (md MapBiomas
heclanes) "
Caractorisiicas econdmicas o ambkenisis dos municipios
FiE Produtn inbermo biuto por municipso-ano (am RS milhaoe) IBGE
WA da agropecudria Walor adicionado bruto da athidade agopecudnia por IBGE
mnes ipio-ana (em RS manso)
Despissa botal Scama do folal da odas as Tungles de despiss scamaniaria por SR
Miinid ifio-and (em RS mihao).
Despesa tolal par capita S0ama g0 odal de todas as ungbes de despesa orgamentana por - ST
m;w-mmm nijmens do habdandes (em RS per
T
Grsiido ambeanial Crspecsi oG armwending o fusg S0 gosido amikenial por S5TH
MU pis-anG (em FS mando)
Gesito ambental por capsta Despesa orgamentstia da fung 80 gestao ambiental por SN
murr:;mu-mn dnvidida pordo nomiere: der habstantos (om B3 par
capila).
Emissio fotal Emissiias de gases (Husntes por mun ipie-ano de cinco setores:  SEEG?
B EHTEUMO 40 aneia; pEoCessos indusiens. mudends
e uso da terrs € Porests; stridads aqropecuans, gestio de
residuos solidos [Megatorsdada (MI) de COZa)
Emissio di apopeludna Emissies de gases poluentes dr ainadade agropscuana por SEEG
e ipo-ana [Megatanetada (ME de CO%o)
Porfil dos prefeiios aleios
dane [efade gos prefofos alsing: por Imunic i and. TSE®
EANEIT MASCLIHG Frededos aleilns autodec|aradas go Ganen mass uling o TSE
e ipio-ana {am %),
Branco ;f;ﬂﬁl-ﬂﬁﬂﬁﬂﬁlﬁ autodet larados Brancos por mdanicipa-ano (em TSE
Casado Prefedos aledos autoded larados Casades (am %) TSE
Ensmo handamenia compiedo mem-mummme{m TSE
}
Enging mdeho compllo Prislodes eloilos com sl o énsmno oedi concluida (em %) TSE
Ensino supenos comploeln. Prafefos alains eom alé o ensing sugsanod condluido (em %) TEE
Caractoristicas de campanha dos prefoitos oiefios
Incumbense Prefedns reelenos por munGipio-anc (em %) TSE
Tolal arrecadadn Wakor otal decharado da fecola recobsda para o hnencamantoda TSE
campanha polica (em RS ma),
Dicea Jirs dis P kol deciasacdo de redota recebeds di peisoas urkiitas paa o TSE
Bnanc iamanio da campaniha politca (em RS mal)
Auefmanciamenio Vakor declarado de redurso prdgen ublizado pada o inancd@amento TSE

da campanha poiifices (em BE mil),

Palirs A unichac de Cadha olriihei B0 £ municipo-ant,

* Aneoperuling Sbrange pasiamem, Sancullur, SRizukura & masalia da s
™ LI G CAMEOONTS 08 Clasee 0 Hieas nd0 vigelaaas, Siko regiles Wnanizanas com [REDiming o8 superioey mpem
droet (Al eslindal ¢ vibd panimeniadag)

=== 0 mapeameedo de Boreclas noduirs atvange fipos. dhersrs o coberfura arbdned: forme cees foresliaes, savanes, fgests

Elagivts, mEngUE @ IEUnga

| st Brashing 08 GeOgrang ¢ ESLatistes
* Srilema e Estimatias de Emnades & Remopes 0e Gases e Efelo ESUt inciativa do Otdenaling oo CIma. As &ah.
PGS B Smisles 006 Ja5es 00 elefo S50 APOFRENEaas em QKN 0F CirDona equilente [TODE) em lemis 4o Gosal
WG Podenal (GIWE) no meirca g0 quinid retatbng de avakas Bo 00 inepoverinental Panel on Cimate CRings (ARS-

PCCH

¥ Bepretania oo Tesous Masnal

 Yhbusnal Suoenord Elstors
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Tabela A2 - Teste de média para variaveis da amostra de municipios com disputa

ibidia (]3] hiddia u]a] Off. kidma p-vakor
Fopdiag 3o (milhares de hab. ) 1500 HE 550 THI A0 o070
Avea (km3) 143550 454740 153450 304750 M50 <0 001
ATEpetuana [mil heclanes) £350 49 811 4410 Ta.00 4411 wf 1N
Libana (mif fesianes) @30 D80 0,30 050 0,00 @040
Fiarosta (mil hectares) TH40 45480 B400 25700 -14.40 @00
Fi8 (gm F3-mifido) 24850 115050 21310 B08, 40 3540 0,00
WAE 03 agropecuana (em BE milndo) 41,50 TEBD 28,20 T80 &A1 0,001
Despesa tatal (em RS mindo) 4080 12570 37,60 57,20 3,30 a0
Dhespessa botal (em RS per capita) 135580 166970 341720 181640 61.50 0.020
Gesids ambiental (em RE mil) P50 50 B 2820 153600 5] 0,0
Geslio ambiental {em RE per capila) 1470 41,80 15,50 4750 080 0,200
Emissdo wtal (ki) oba0  0eEED 218,60 Bar. a0 21,80 0,144
Emissd o agropecudtia (k) 10800 20430 10130 1hos0 - G010
Itk &) 51 0 4740 &80 340 il 301
Tofah arrecadada (em 13 mil) 70,40 12540 65,50 11260 480 0,054
Doagfies de P (em RS mi) 50 40,10 11,60 5,50 2.0 0,022
Autofinanciamento (em B mily 2560 B RO 21,50 5070 240 1,01
Fonte: Elabaras a0 propia Com Dase nos 09005 00 155, I0GE, S1H, Mapbamas ¢ SECL & hbtl apresena a

midia & o G650 padrde (OF) para ca03 Grupd; akem da aferena 4o medias ¢ o palor COMESpaRdeRte [ara & besht
4% hipdiess endre fazendeires & nide fazendsirgs na amosira de munic ipees com d@sputa conformes gefinigdo dasoria

na Fecdo 4.3,

Tabela A3 - Teste de média para variaveis da amostra completa

Fazendeir N-Fazendeing
Wédia oP kddia 8] Oif. hiédia p-valor
Popuiag 3o (rmihares de hab. ) Ta.50 24,10 3BE0 rream =10 ER T ]
Ades () VISEM 435630 1.550,60 578310 1,50 {00011
Agropecaria {mil hectares) S240 81,20 44 40 7530 5,00 20004
Lirbana {mil rectares) hah .70 4,70 216 4 <1004
Floresta {mil hectares) R S 4750 52520 420 <0004
FIB (em RS mitha) 2880 L0060 BOETD B G000 T45.50 < H
VAR da agrepecudnia (e R ailhda) 4080 T5.ED 40,00 &0,70 -0, Bl nara
Despesa folal fem RS milhdo) AT AD 105 6D 370 412,480 TH. 30 =00
Despsa 1otal [em RS per capaa) 34960 LTEIE0 235,50 1.951.90 260,50 =0601
Catao amErdental (e S mil) 6 B G090 T80 Bas2 o BE3 10 =<0, 01
Gestio amidental jem HE per capia) 1430 40,30 18,40 £0.20 2,70 <0001
Emasaa tolal Tkl 29460 1,054,560 T.90 114400 27.30 om0
Efmssio A agrapacuans (#1) 10410 20, 50 D 17 156D <0
iade EHE ) 10.10 48,00 1000 2,60 =0
Torkal e recadado jem FS mil) 64,10 120,10 300 O8O 180 =000
Doapdes 06 P em 1S i) &80 42,70 i SR -24,20 <06
Autaliran: ienente (em RS mil) 24,10 €550 2850 12340 A 4 <0001

~ Fome Elaboracdt propikl com DasE nos Gatos do TSE, IBGE, STH. Maptomas ¢ SEEG, A labéa apresenta 1
it ¢ 0 gesyio pardedo (OF) para cada gropo. akbm da diferenta de méoes ¢ 0 p-valer COMEspOnaEnte gara o st
de hiptese enire fazendeinos @ ndo-fazenteings. na amosira completa.



Figuia A1 — Teste de denssdade da margem de volos

I
s

iy

sbiwg e o VR

i

heis) L i T ST e 29 dimads g A ey Mm:mmn o ol iy B e dis s EEy
Do & e O 4 B PRGN O R e 0 e 0 D o S0 O SR (P e DO 00 T

Stadar Pkl EAF

£n) Vardvnl gar capia

Figara A2 = Yarladao da banda &8 largura

(i Waried s nlved iotal

Mot vl Py gl 2 e b 6 e B s et L el ey e P S0V i el ¢ pe L
e baredh s m i, e ok el e drk riein Sen fam £ 106 pteeidy B S el e i

Tabela Ad — Teste de balanceamento de caracteristicas municipais

Arsa Fopuiagha  Urbana Agra, Floresta PIB- VAB Agro.  Despesas
Farengea 34252 5057 T4 6ses47  az A% 007 0.35 T
92561 [RGIENS  [(B92Y  [268364 [AMB436 132 jozE paosan
BIETR il el | B 11 AE 42458 TADEE.07] Z2.05] o] e |
oo (8 + oy 0,85 a.1& 1 0% [ 13} a1z
Media N-Fanendero 126595 13450 55 76425 AT 253 T R a7 3.3 3 1?5.".’[5
L Tianguial  Trsswuisr  Thasgular  Trisnguiar  Tranguis  Trianguis  Trianguisd  Trisnguid
Larmpuea hbmdl o1 014 [E [} (1R |1 a1 a.13 LI [l [1]
Mo efetvg oo
ohsoalhes 250 29T 3. 108 2054 22 FRIT} 2.961 288

Mota, Dsia labels apresent of redubsdos eslenados pary o ale g balanceaments de covariadas que represeniam
CARBCIRFEEO0AS MUNICIaE. S0 Suineics. 0 COSTCIENies § 05 Fvalis G Condanca on 555 (enie coloneies) Todas a5
EcsIHTHA s LRHEAT: W] STl & controlam pe alinod s S8 Sl & SN0, A% Irguras de banal seguenm Saita,
Catlanen s Famell (2000 e GSeTnam o [amanha da STostra eporiaco na ifma Gnha. Nives de significinclas po< 0,00
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Figura A2 — Teate de balanceaments de caractenisticas munisipais
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Tabela AS - Teste de balanceamento de caracterizsticas dos prefeitos eleitos

ldade {anos) Pardido de esquerda  Género masculing  Supesrior completo

Farandeirg 7 i L L bt 00, (e -, 25"
[3.75 6,82 [0,17, —0,04] [0,06, 0,13] [-- 0,3, —0,21]

Farned Trisrgulzs Triangular Trisngular Trizngulzs

Largura da barda 0219 0T (b, 155 ITTCH

Mo, efetivo de

ohsemnagias 14971 L AT s 1.4

Nofa: Esta 130efa apresenta es0mativas 0e RDD 03 355000 entre prefeilos faZendeifos eilos & Quatns vara.
visEs dependiEntes qUe represeniam suas CarscliEElias nivaduaE . MNa primeise Soluna, o resulado comispondie
3 idade oo prefenp 2leo; NA Sequnda, 3 LME vardvel iIndicadara g2 Magdo 3 pamdn d2 esquerda; conigrme
getnigdn de Opeda Oinelas € Soares (2035), na e a uma vaninel indicador do gensr Mastuing. B, ng
QUANa, 3 Uma vanavel indi3dora de pOSSUr ensing superior Compéeto. Para cada regressd 550 apesemados os
CORRCRRles @ O D RAIeS Q0 conliEnga de DA% (enle Colehetes) Todas a5 estimarihas ubilizsm kemel gt
cspetifiasdo polnemial Bnddr ¢ controlam clesos Kaos pof &5ta00 ¢ por ano. As Ranguras dd banda défindas
condirme Calonice, Callanss ¢ Farel 20200 para mifimizar o o gieadeitioo medio.do estieadon. determinam
0 Aranhe da Snasins uliliac £ m cdda regiessda que Jaminsn eskl reporlata na tabsla: Nives de sijnmcinca
(R Rl R R R
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Tabela AG = Avaliagdo de robustez: E&timaqﬁes sam efeitos fixos Warhar;ﬁn per capita}

.......

(1) ]
Linear CQuadratica Linear ~  Quadratica
‘Fazendeiro 517 oA = —BAET
[—10 00 —1.06] [—1LS8d; —085] [—1065 —Lid] [—11.86; —1,10]
“Médla Nao-Fazendeiro 00,50 081 ~ 0,80 071
Kamal Trianguiar Triamgular Triangular Trianguiar
Largura da banda A1, (i 0168 i 0187
Mo, efetivo de observagies =07 27 o 2ET

Mota: Esta fabefa apresanda nossos resullsdes estmados para o impacto 48 elegdo ge um predsibs Lrrendera
sobae a varas i (em ) anual de despesas orgamentirias per :apil,a coen & funcdo geskio-ambiental s mure-
cipios brasilenos entre 2005 & 2000, Para cada especificacde pulinomal sio apresentadis os coelitientas & os
infenvalos die conflanga de 95% (enfre colchetes) Todas as esbmatvas ubizam kermed frangular sem condreiar por
elenos foos. Em (1) 580 utilizadas a3 languras de banda da regressdo prncipal apresentada na Tabela S Em (2)
a5 larguras 3¢ banda sap definidas confarme Calonico, Cattaneo ¢ Fasred (2000) para riinimizar ¢ Srmo quadratico
miedic da estiriadorn. Nives de sigailicanciy p< 00 *° p<0 05" pef1”®

Tabela AT — Avaliagdc de robustez: estimagBes sem efeitos fixes (Varagdo no nivel

total)
Uariaq:il:: daxs dnsp&sas Ccom ﬂaﬁtﬂn ambiental
m @2
Linear Quadratica Linear Cuadrafica
Fazendeiro =55 =h " =030 -5,
[=H043 =005 ~11,34; ~036] [-1012 ~0F [=11.7F, =053
“Média NEs-Fazendeiro - TI"H"_H T .lﬁ,'iif-i"!m'__'_""t'l, RS T.-f_H‘]
Kermel Tnangular Triangular Triangular Triamgular
Largura da banda 0,106 0,17 0,1%k 104
Mo, efetive de observacfes 2008 2.7 222 2.L535

S . e TS oy an M

Nota Esta tabela apresenta nosses fesulados estimadas para o smpacto da r:ima;..‘:h: de em prefoie fazendsine
sglre 8 winacdo (em ) anual de despesas srpamentanas e nived 6tal camoa ungdo gesldo ambenbal nos
murmcipies brasderas anfre 2005 & 2000, Para cada espeaheapds polmamal =3o apresentados o5 coslientes &
09 enbervalog da conianga de 5% (entre colthetos ) Todas ac eshmatrras ubihizam kemel tinanguiar cam contralar
por efeibos fikos. B (1) s3o utiizadacs 3 larguras de banda da regressao procipal aprecensadana Tabela 5 Em{2)
an Barguras ¢ banda s3o delmidas confome Chlonico, Caltarusd & Famell (2070] para minimizar o oo quadriic
médic da ashimadar Niveis de sgnilic3nems o i 0 = pens™ pe1®

Tabela A8 — Avaliac3o de robustez: estimagSes com kernel uniforme (Variagdo per ca-

pita)
Variacao das despesas per capita com gestao ambiental
(1) (2]
Lirear Cjuadratica Cinear Cuadratica
Fazendeiro 5, — 5,001 7.8 —6, 400
[=it82 =181 [=1222, =15¥] [—12.012 —=Z53 [~116T, —1.13]
Media Mao-Fazendelro —Lh 81 —0.81 —1.4 —Ih =
Kernel Uniforme Liniforme Unfarme Uniforme
Largura da banda (14133 11168 A1, [y i 16
ME: e[&tl_'u'n da nbsﬂrml;nas - I H'IEI" 5.' r1.1. 1 ?":-'1 ll' !‘f]-.’-L

Hnla Exsia tal:-Ha apresanta I'H}E-SvD'S I'E'E-i.ll'tal:l-ErS es.hma-:l».':-i ﬂara ﬂ H'I1|'JEI:|IC|- IJE EFE'II:ED IZIE LHH ]:IfErEID:I r-E.IE'l'I-H-Irl:I
Sobed o vanacaa (em S anual de despesas nn;arm;l-:!mm:. P ot conm & fung o QRIS amberal nos mun-
ciphos Brasileanas enfre 205 & 200 Para cada especificac 3o pokhamial sia agrescmadas o5 conhititnbes & o4
mnkervalos de confianca de 55% {entre cofchebes). Todas as csbrmabtivas wblizam kermel uniforme ¢ confralam par
cleitos fings de estado e ano. Em (1) sdo ublizadas as larquas de banda da regressdo principal apresentada na
Tabein 5 Eni (Fhas largl,:n:u:j. dle banda 40 deitedas conformmee Calonico, Gallaneo g Farned (20200 para oanimiear
o o quadratico médie de estimeedor. Maess de signifclcg, p<0M ** pc005** p<Di®
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Tabela AS — Avaliagdo de robustez: estimagdes com kernel unifarme (Variagdo no niveal

total)
‘Variagao das despesas com gestdo ambiental
{T] (2)

Linear Quadratica Linear uadratica

Fazendeira -5 & e o bl =5, 15" - (53"
[~10,40: —1,18] [-1147; 092 [-9536:-074] [-11,28 0,70

kadia Mag-Fazendeirg 0,14 - — (11 —ih 2%
s el Unifonme Limiforme Uniforme Liniforme
Largura da banda 0, 10 0,179 0,115 0177
Mo, afative de chservacias PR 2704 2133 2.7

Mota- Esta fabela apresenia nossos resuilados estimados para o impacio da clew do deum predeito. larenderg
Sobre s vaiacdn ferm ) anal de despesay arpanmenlatias emorivel ol com a inclo gestda ambiental nos
ranicipios brasaeires entre 05 & W20 Paa cada espesifica;de palincemal o apreseniados os coeicenies e
as inbervates de confianga de 95% (entre colchetes). Tedas as esbmativas ubhizam keme! undoome o contralam por
cleitos fwas de celado e aro. Em (1) sdo wWikzadas as larguras de banda da regressda mincipad apreseniada na
Tabebs 5, Ern (21 as Fugurad de banda sBo debrdas conferme Calomes, Callanes e Fairell (20200 para minsmiza
o ariG quadribes inddio do esimaden. Niveis de sgnlicincia. po 007 ™, p< 005 ™ p< 01"

Tabela A10 - Efeito heterogéneo por possibilidade de reeleigdo

Variagao das Eﬁpasns per capita com mﬁ-; ambiental

2005 2005- 2013 2017-
Perlodo 2008 2012 2016 2020
completo

1,89 =11,95* 0.90

¥

Fazendeiro"Mdo-Reelegivel -1.31

{3.45) (7.12) (6,19) {5.07)
Fazendeiro"Reelegivel -1,87 - 0,31 771 4,60

{1,37) (7.85) (233 {558
Difemm;:a dos efeilos 057 - 1,48 =4 24" -3.70

{3,68) {3.15) (2,44) {2.50)
Mo. efetivo de observacdes 1.748 - 304 242 552

Mol Eath Eateld ApnEEn (8 rea o S macos 30 Impacio an e B de um prefeio TbendErn Sobnk & e §o (em %
Bl Ahs despe il pet capita corm A fung o petlo smteental O inddelod explorim hel rogansakade oondicianal i possibis
Oaie de resii 50 0% £ieios 50 CEIMatos pan o pEredo Compieio: ¢ Fara cAGS mandang mrrckal, COm apnsentag s dos
LR e @ Arios-Daario rofaaslos & lenocedasic Aate (anine pandnleges ) ToOas B edhmalvas WA Keirel Ui mee,
fehos feops de oslado € ang ¢ 2 MrgEa & tanda da expeddicacio princpad (5 6% ) Nives oo sgnificlnciac p <00 Y p e
oo psi®
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Tabela A11 — Efeito heterogéneo por eleitorado verde

Variacao das despesas per capita
com gestdao ambiental

2013- 2017-
20186 2020
Fazendeiro™old Verde <= Mediana -1,44 =260
{2,88) (2.97)
Fazendeire*Voto Verde = Mediana -TB7T" 1,00
(4,28) (4.41)
Diferenga dos efeitos o o e =1.60
(3,19) (3.18)
Fazendeiro™Voto verde (%) =-0.85* -0.40
(©.417} {D,38)
Mo. efetivo de observagdes 542 552
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Aibiental mo mankcipin, VSHESIGO SO Biwy O PEICEnTUE Be Vol i candcala d presiidncs Marna Siva, operacs Lani
conmio valiiv Bnana (acimaabaio da mediang désse perotnbual) quanta comd wiridel chntinua 06 aitios 50 eatrmadios
PR {05 (rerioas ko 08 3= 20016 (vaks ge 2000 e 201 TR0 ialos e H014) com apresertagiio oas oS £
CRGE-pANES usled & heteranhdaste lads (enlie parknlescs] Todas A% eslimalivas btizam kel irafoams, c2ni0 Buo de
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Tabela A12 — Efeito hetlerogéneo: por imporidncia do setor agropecudrio no PIB muni-
cipal

Variacdo das despesas per capita com gestao ambiental

2005- 2008- 2013- 2017-
Periode 2008 2012 2016 2020

completo

Fazendeiro“Agro < Mediana  -2,67 8.33 2,01 7,83 484"
{1.73) {5.75) (4.41) (2.51) {2.88)
Fazendeiro®Agro > Mediana  -0,42 -0.45 133 -F 2T 0.69
(1.78) (4.89) {3,77) {3.33) {3.16)
Diferenga dos efeitos -2,25 -8,79 -0.68 6,56 553
(2,47) (7.22) (5,78) {4.37) {4.25)
Fazendeirc"Agro (% do PIB) 0,09 -0.34 0,08 0,20 0.21
(0,081) (0,21) (0,20) {0.14) {0,15)
Mo, efetive de observacles 1.750 262 a84 o942 552

Hota - ES1A (A0 apiedent of feeolades sslimaadtn 00 Fmpacts & e 5o do. urm piefeRa farendenrs sobie & varta: 5o (am
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Tabela A13 = Efeito heterogéneo por fonte de financiamento da campanha

UariiEﬁn das despeasas per capita com gastég-amh'mnml
' 2005 2008- 2015 2017

Periodo 2008 2012 2018 2020

completo

Fazendeiro'Doacdes - Autofin,  -1.58 138 270 500 -1.85
(153) (5.24) (340) (268) (272

Fazendeiro*Autofin = Doages  -1,85 1,51 -1.08 -4,07 -1,73
(221) (7.39) (564) (388) (3,38
Diferenga dos efeitos -0, 38 015 3,73 0,93 0,12
(2.67) (2,007} (6,61} (4,727 {4,249
Fazendeiro™ de autofin, -0,00 0,05 -0, 06 0,06 -0z
(0,04} (0.11) (0,09} (0.07) {0,065
Fazendeira™h de doagdes 2,00 0,08 0,06 0,08 0,02
(0,04) (0,11 (008 (007 (0,06
Mo. efetive de observaghes 1.695 233 380 530 552

Beofac Esta abola apirsenta o MSeEacs esmadts 0o Mmpacio da elamn oo Ui oot B naerD S0en @ Naran A (em %)
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Erizy On plios 30 esimbiod pafd o pathedo compisio & peHd CHaE mandald monic iy, com Speeienlac 3o 00s soefcsnles
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Appendix B — Budget expenditure execution

Public disbursements are classified as budgetary or extra-budgetary '(Brazil, 2024). In this
dissertation, we are working with the budgetary type, that is, the execution of an expenditure that
was established in the budget law. When executing a public expenditure, a municipality (as well
as other entities of the Brazilian state) is using an allocation? that was assigned by the legislative
branch in the Annual Budget Law (LOA) after being drafted by the executive branch. The LOA,
the Budget Guidelines Law (LDO), and the Multi-Year Plan (PPA) are constitutional instruments
of the Brazilian budgetary process that apply to municipalities, the Federal District, states, and
the Union (Brazil, 1988).

The execution of public expenditure is organized in two phases: planning and execution. In

1 Public cash outflow not included in the annual budget law. It comprises deposits, payments of outs-
tanding balances, redemption of credit operations through advance revenue, and transitional resources (Brazil,
2024).

2 An appropriation is the amount allocated to cover a specific expense, which can be classified as either
initial budgetary credit—approved in the annual budget law—or additional credit. According to the Budget Law
(Law Number 4,320 of March 17, 1964, Brazil (1964)), the latter may be supplementary, to reinforce the initial
appropriation; special, for expenses that do not have a specific appropriation; or extraordinary, for urgent and
unforeseen events. For all types, legislative approval is required.
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the planning stage, expenditure is set according to the mandatory instruments mentioned above:
the PPA, which defines medium-term programs, objectives, and targets; the LDO, which esta-
blishes fiscal targets and guides budget preparation; and the LOA itself, which authorizes expen-
diture for the fiscal year. Planning also includes the movement of credits between management
units, budgetary and financial programming, and the bidding procedure for the procurement of
goods, services, and works (Brazil, 2024).

While budgetary credit represents legislative authorization to spend, financial resources
correspond to the amount actually available for expenditure. It is important to highlight these two
dimensions, as no expenditure can be made based solely on authorized credit; there must be or be
expected to be resources available to cover it. This articulation is operationalized by the Source
of Funds (FR) code: for revenue, it indicates the destination of the amounts collected; for expen-
diture, it reveals the origin of the resources used, ensuring correspondence between collection
and public spending (Brazil, 2024).

Funding sources allow revenues to be classified according to their link to expenditure.
This link can be of two types: (a) earmarked, when there is a legal obligation to apply certain
resources for specific purposes, such as Public Health Actions and Services (ASPS) and Edu-
cation Maintenance and Development (MDE); and (b) free allocation, when resources can be
allocated according to the manager's decision, within the legal limits of the agency's activities.
This structure seeks to ensure consistency between the origin of the resources and their applica-
tion (Brazil, 2024). Among the classifications of public expenditure are institutional, functional,
programmatic, and by nature. The institutional classification structures appropriations by agen-
cy and unit responsible for execution. The functional classification organizes expenditures into
functions and sub-functions, as determined by Ordinance SOF/SETO/ME No. 42/1999 (Brazil,
1999) and updated by Ordinance SOF/ME No. 2,520/2022 (Brazil, 2022), which is mandatory
for the Union, states, Federal District, and municipalities. This classification contains 28 func-
tions?* which are subdivided into sub-functions. The programmatic structure details expenditures
in programs already listed in the PPA, actions, and subtitles, while the classification by nature
separates expenditures into economic categories (current and capital), groups (personnel, inte-
rest and debt charges, costs, investments, financial investments, debt amortization), and specific

elements. Personnel expenses are generally mandatory, as are part of the operating expenses

3 Legislative, judicial, essential to justice, administration, national defense, public safety, foreign rela-
tions, social assistance, social security, health, labor, education, culture, citizenship rights, urban planning, hou-
sing, sanitation, environmental management, science and technology, agriculture, agrarian organization, industry,
commerce and services, communications, energy, transportation, sports and leisure, special charges (Brazil,

2022).
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allocated to the maintenance and operation of public agencies (Brazil, 2024). Discretion tends to
be greater in investments.

During execution, the expense follows the stages of commitment, settlement, and pay-
ment. Commitment is the act that creates the obligation to pay for the public entity, through
the reservation of the corresponding appropriation, as defined in Article 58 of the Budget Law
(Brazil, 1964). The settlement of expenditure, governed by Article 63 of the same law, consists
of verifying the creditor's acquired right, determining the origin, object, value, and recipient of
the expenditure. Payment, regulated by Article 64, is made after settlement and formalized by
means of a payment order.

Expenses committed and not paid by December 31 of the same fiscal year are recorded as
“Payables.” These may be processed when the expense has already been settled, or not processed
when it is still in the settlement phase (Brazil, 1964). The Fiscal Responsibility Law imposes res-
trictions on the recording of outstanding payments in the last year of the term of office, requiring
financial coverage to avoid the generation of onerous liabilities (Brazil, 2000).

In Figure B1, we present, at December 2020 prices, the amount of expenditures committed
to environmental management by Brazilian municipalities in the period from 2013 to 2020. The
graph does not cover the entire time horizon of the dissertation, as data disaggregated by settle-
ment and payment stage are only available from 2013 onwards. However, for the entire period
analyzed, we have data referring to the commitment stage.

Two aspects can be drawn from this figure. The first is that the total value of committed
expenditures remains between R$5 billion and R$7 billion, with relative stability in the 2013—
2016 cycle, followed by a growth trend in the 2017-2020 cycle. The second is that the settled/
committed and paid/committed ratios are high (always above 80%), follow a similar trajectory,
and do not show significant fluctuations. This allows us to use the committed amount as the main

variable, without any substantial loss of information on the actual expenditure.
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Figure B1 — Amount of budgetary expenditures on environmental management and pro-

portion of execution stage — Brazilian municipalities between 2013 and 2020
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Source: Prepared by the authors based on municipal budget expenditure data obtained
from the National Treasury Secretariat (STN). Values in R$ billion.

We emphasize that the content presented is not exhaustive, but islimited to contextualizing
what is required to understand the execution of municipal expenditure in Brazil. As a result of

this selection, details and concepts have been omitted.
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