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1 Introduction

Is the removal of fuel subsidies as politically costly as many assume? Removing fossil fuel subsidies
(FFS) is a compelling measure to fight climate change, as it improves public finances, reduces
greenhouse gas emissions, and decreases local air pollutants (Sterner, 2007; Davis, 2014). Despite
these benefits, subsidies remain politically stable and entrenched (Strand, 2013). This paradox is
manifest in Latin America, where mass protests in Ecuador in 2019 led to a decline in President
Lenin Moreno’s popularity, and President Evo Morales’ approval ratings in Bolivia dropped after
announcing a fuel price increase in 2010. Similar experiences in Europe, such as Macron’s popularity
drop after the yellow vest crisis, suggest that the phenomenon is not unique to Latin America
(Douenne and Fabre, 2022). With the energy and cost of living crisis in 2022, fossil fuel subsidies
have reached all-time highs and are estimated to be as high as $1 trillion (IEA, 2023b) to $1.3 trillion
(Black et al., 2023) in 2022. How significant are the political costs of subsidy removal for elected
officials, and which income groups disapprove most of these measures — the wealthy elites or the

middle and low-income voters?

To explain this seeming paradox of FFS removal, this paper combines empirical analysis with theo-
retical modeling to estimate the effect of gasoline subsidy removal on presidential approval ratings
in two Latin American cases: Mexico and Bolivia in the early 2010s. Utilizing a Difference-in-
Differences (DiD) framework, we analyze macro data for both Mexico and Bolivia and micro data
for Mexico. Additionally, we employ a probabilistic voting model & la Lindbeck and Weibull (1987)
to analyze the role of trust in the government in stabilizing a political equilibrium of FFS. Latin
America, with its predominant presidential regimes and tradition of popularity surveys as well as
various subsidy reform experiences, provides a unique setting for this study. We focus on gasoline
subsidy removal as it affects a significant portion of the electorate, with gasoline representing 46%
of road transport fuel demand in the region (IEA, 2023a). Our results indicate that removal is polit-
ically costly, yet the cost seem moderate and short-lived. The negative effect of subsidy removal on
approval is stronger and more long-lasting in Bolivia, with an average 19% decrease in presidential
approval, compared to Mexico, where pre-trends complicate clear identification of causal effects in
the macro data setting. However, a model employing micro level data for Mexico supports our theo-
retical model predictions and corroborates the inconclusive macro-level results, demonstrating that
the of 2% decrease in presidential approval in Mexico is driven by the richest income groups. Trust
in the president plays a crucial role in moderating the public response: higher trust can mitigate or
even reverse the negative impact of subsidy removal on approval. This underscores the importance
of trust in shaping public reactions to subsidy reforms and aligns with previous qualitative research

that highlighted the role of government trust in subsidy acceptance.

The relationship between economic policies and political outcomes has been well documented in
the literature. Early scholarly contributions highlight the sensitivity of presidential election results
to economic and fiscal policy (Alesina and Tabellini, 1990; Lowry et al., 1998; Niemi et al., 1995).
Niemi et al. (1995) find that tax increases contribute to votes against the incumbent State governors

and their parties. Kone and Winters (1993) examine the effects of sales tax and personal income
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tax policies on electoral support, finding a negative impact of sales tax on electoral support. Tribin
(2020) employs a probabilistic voting model and empirical data from Colombian municipalities and
finds that an incumbent seeking reelection uses different forms of redistribution to target core, swing
and opposition municipalities. Focusing on fuel taxation, a variable closely related to fuel subsidies,
Finnegan (2023) finds that higher levels of electoral competition are associated with lower gasoline

tax rates in high-income democracies.

Because of their dual importance for climate and fiscal balances, a number of recent studies investi-
gate the link between fuel subsidies, economic and electoral incentives, public opinion, and political
outcomes. A strand of this literature explains the introduction of subsidies by looking at their
demand and supply. On the demand side, FFS can be explained by interest groups seeking rents
at the expense of the state budget (Victor, 2009; Inchauste and Victor, 2017; Becker, 1983; Oates
and Portney, 2003). On the supply side, governments can choose fossil fuel subsidies as part of a
visible and easy to deliver redistribution mechanism and an effective election strategy (Boix, 2003;
Overland, 2010; Overland and Kutschera, 2011; Strand, 2013). Thus, governments that provide a
salient benefit to their citizens can reap political benefits through political support (List and Sturm,
2006).

A second strand of this literature explores the determinants of subsidy lock-in, as opposed to factors
that explain the introduction of subsidies. The lock-in of FFS can be explained by structural domestic
factors, including lack of institutional capacity (Commander, 2012; Cheon et al., 2013; Strand,
2013), reform opposition from actors benefiting from the subsidy status quo (Victor, 2009; Inchauste
and Victor, 2017; Oates and Portney, 2003), and a policy commitment problem linked to electoral
incentives (Pani and Perroni, 2018). Analyzing institutional capacity, Strand (2013) contends that
the government’s inadequacies in delivering public goods are a key explanatory factor for subsidy
entrenchment. In the context of institutional capacities, Alleyne et al. (2013) argue that middle
income groups may oppose the removal of fuel subsidies because they are viewed as one of the few
concrete benefits they receive from the state. According to the authors, lack of confidence in the
government is seen as an important factor behind unsuccessful fuel subsidy reforms in Indonesia
in 2003 and 2011. Fairbrother et al. (2019) contribute to this literature by introducing a multi-
level model that underscores the significance of trust in shaping attitudes towards subsidies. Their
findings indicate that nations with elevated levels of political trust are more likely to endorse high
fuel prices than those with higher awareness and concern for climate issues. Along the same lines,
Harring et al. (2023) find that the public is more positive towards subsidy removal if the optimal

use of the saved fiscal resources is specified.!

This paper contributes to the literature on the lock-in of FFS in two ways. First, we undertake
a novel empirical analysis to quantify the political costs of removing fuel subsidies. Utilizing a
staggered Difference-in-Differences (DiD) framework as proposed by Callaway and Sant’Anna (2021),
we estimate the effect of staggered announcements of subsidy removal in Mexico and Bolivia on
presidential approval ratings. Our access to presidential approval data significantly complements

previous research on political costs, which primarily focus on electoral outcomes, protests, riots,

n the carbon tax context, Carattini et al. (2019) find that revenue use is decisive for public acceptance.
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and social unrest (McCulloch et al., 2022; Drabo et al., 2023). Presidential approval ratings, more
frequent and temporally proximate to subsidy removal events than electoral results, offer a more
immediate and clean measure of political repercussions. Furthermore, unlike indicators of protest,
riots, and social unrest, approval ratings are less susceptible to manipulation by interest groups,
providing a more authentic reflection of public opinion from a representative sample of the voting-age
population. Our findings highlight evidence of a negative yet moderate effect of the subsidy phase-
out on political approval. In Bolivia, the effect is clearly identified in the macro data, however, in
the Mexico case, pre-trends challenge the identification strategy using macro-level data. The effect

is later confirmed in the micro-data examination in the second part of the paper.

In the second part of this paper, we investigate why these reforms, despite their potential benefits, are
unpopular and politically challenging for elected representatives, particularly in developing countries
like those in Latin America. In these countries, a large portion of the population lives in poverty
conditions and the larger share of the fuel subsidy transfer accrues to the richest income groups. Here,
the removal of FFS could lead to a more progressive? distribution of public resources,® benefiting
the poorer portion of the electorate. Consequently, a large share of the electorate should in principle
be favorable to FFS removal. This paradox is examined using a probabilistic voting model a la
Lindbeck and Weibull (1987) that analyzes the role of party preferences and trust in the government
in stabilizing a political equilibrium (or lock-in) of FFS. Such models have been used in similar
studies, e.g., by Hodler et al. (2015) who investigate the influence of voting costs on democratic
participation and government expenditures and by Tribin (2020) who examine the distribution of
public resources in Colombia. We theoretically show how phasing out subsidies can result in a loss

of political support.

Our model predicts that if FFS are regressive, and trust in the government is equal in all income
groups, the overall loss in support is driven by a decline in support from high-income groups, whereas
low-income groups increase support. Sufficiently low trust in the government in low income groups
can lead to declining political support from these groups in reaction to a subsidy removal. These
predictions suggest that mistrust in the government can sustain support for high fuel subsidies, even
when these are regressive. We empirically test the predictions of the model focusing on two testable
hypotheses using micro-level survey data* from Mexico. Our first hypothesis posits that the decline
in approval ratings associated with FFS phase-out is predominantly due to diminished support from
high-income groups, particularly when FFS are characterized as regressive. The second hypothesis
suggests that this adverse effect is exacerbated by a lack of trust in the president. By applying
a difference-in-differences (DiD) framework, we are able to substantiate these theoretical predic-

tions within the Mexican context. Our results have significant implications for policy formulation,

2While fuel taxes and fuel subsidy removal can be regressive in industrialized countries, there is mounting evidence
of their progressivity in developing countries (Van Heerden et al., 2006; Brenner et al., 2007; Datta, 2010; Nurdianto
and Resosudarmo, 2016; Dorband et al., 2019; Renner, 2018; Sterner, 2012)

3For instance, Jakob et al. (2015) examine the development benefits of redirecting fuel subsidies to public infras-
tructure spending in 45 countries and find that phasing out fuel subsidies would free up enough funds to finance
universal access to water, sanitation and electricity.

40ur methodology is unique in its utilization of both macro and micro data for modeling purposes: enabling an
evaluation of both national impacts and effects across different income groups. While macro data is utilized for both
Mexico and Bolivia, micro data application is limited to Mexico due to data availability.
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highlighting the necessity of trust-building measures.

The remainder of this paper is organized as follows. Section 2 presents background information on
fossil fuel subsidies and their removal in selected Latin American countries. Section 3 deals with
the estimation of the political costs at the national level. Section 4 presents the probabilistic voting

model and tests the model predictions on micro-level survey data. Finally, Section 5 concludes.

2 Fossil-fuel subsidies in Latin America

Fossil-fuel subsidies in Latin America are substantial. With more than $360 billion in 2022, Latin
America spends more than 5% of GDP on fossil fuel subsidies (Black et al., 2023).5 Subsidies in
the region are large not only in comparison to other regions, but they are substantial relative to the
region’s own GDP. For the larger part, fossil-fuel subsidies in Latin America are not the result of an
intentional subsidy policy, but the indirect result of other policies, e.g. smoothing out price volatility
or redistributing natural resource rents. For instance, they often result from the gap between low and
stable government controlled domestic prices and high international reference prices (Black et al.,
2023; Parry et al., 2021; Ross et al., 2017). This gap occurs either because prices are directly fixed
by the government or regulated in ways that are not fully aligned with market price fluctuations.
Several price mechanisms have been used in the region, including liberalized prices, fully flexible
prices according to a formula, flexible prices with some degree of smoothing according to a formula,
ad-hoc prices and fixed prices. In many cases, including gasoline and diesel subsidies, fuel subsidies
in the region are economy-wide® and reach a variety of economic actors and sectors within the

economiy.

Mexico is a good example of a country where government-fixed prices, alongside a policy to smooth
out volatility via excise taxes, led to a sizable fuel subsidy from 2006-2014. For several decades, the
Mexican Ministry of Finance had been in charge of setting fuel prices (until recent reforms to the
energy sector changed the gasoline market).” A policy to smooth out volatility from international
prices via the fuel excise tax led to a stable domestic price. The nominal domestic price of gasoline
would only increase alongside inflation. The excise tax varied according to the gap between inter-
national and domestic prices (see gray shaded area in Figure 1 during the 1990s). However, amid
growing international prices, this policy led to substantive shrinking of the excise tax toward 2004
(see gray shaded area in Figure 1). As international prices rose further during the 2000s, the same
policy eventually flipped the gap and led to net subsidies in 2006 (Munoz-Pina et al., 2022). Net
subsidies persisted and, in 2008, they represented 1.8% of Mexico’s GDP. As shown in Figure 1,
the gap between fixed® domestic prices and growing international prices of reference (the price at

which Mexico imported about 40% of its gasoline) determined either a tax or a subsidy. Since then,

5This measure takes into account both implicit and explicit subsidies. Explicit subsidies, which reflect undercharg-
ing for supply costs, amount to $56.7 billion in the LAC region. Implicit subsidies, which reflect undercharging for
environmental costs and forgone consumption tax revenues, amount to $304.5 billion (Black et al., 2023).

SEconomy-wide subsidies are also referred to as blanket subsidies or broad-based subsidies

"In 2017, Mexico liberalized the gasoline market allowing the private sector, instead of only Pemex and its franchises,
to import and retail gasoline.

8Prices were fixed in real terms. In other words, they were adjusted to match inflation.
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significant changes in Mexico’s transportation fuel’s market structure, pricing schemes, and excise

taxation happened.

In 2010, Mexico started a gradual phase-out of the subsidy via monthly price hikes resulting in a
complete phase-out by 2014. In 2016, as a result of the 2014/16 energy reform, all market participants
were allowed to import and sell fuels and the country introduced fuel price bands; In 2017, the country
implemented a gradual staggered state-wise liberalization of fuel prices starting with the northern
states; In 2019, the government introduced a new fuel price smoothing formula by presidential decree,
which may lower fuel prices at the pump via an adjustment in the excise rate, whenever the fuel
price exceed a shadow price (see IMF (2022) and Munoz-Pina et al. (2022)). Although the new
price-smoothing formula can change prices at the pump (and may result in subsidies), it does so
by reducing excise taxes only, which is a significant policy change from the previous approach of

government administered and fixed fuel prices.

Figure 1: Gasoline subsidies and taxes in Mexico

304

201

Prices in MXN/I

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Date

Prices == Reference price (U.S. Gulf) ==m Domestic gasoline price

Notes: This plot shows the monthly consumer subsidy per liter for low-octane gasoline in Mexico -the most consumed
gasoline grade in the country. Gray areas denote fuel taxes while red areas show fuel subsidies. The subsidy phase-out
was announced in Dec. 2009. Despite the price hikes that were intended to phase-out the subsidy, the 2010-2014
shows short periods of an increased subsidy. However, in the absence of the price hikes, the subsidy per liter would
have been larger. The international reference price is adjusted to reflect transport and distribution costs.

Bolivia is another example of subsidization of fossil fuels and, more precise, gasoline. Gasoline
prices have been fixed by the government for many decades and stayed frozen for years at a time
(Kojima, 2013). In Bolivia, the Agencia Nacional de Hidrocarburos (ANH) is in charge of publishing
maximum retail prices according to the Decree 24.914 (Altomonte and Rogat, 2004). According to
data from the Latin American Energy Organization (OLADE, for its acronym in Spanish), nominal

gasoline prices in Bolivia have remained unchanged since 2005 at 3.74 bolivianos per liter (OLADE,
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2023). In fact, as shown in Figure 2, prices have only marginally increased since 2000, when they
were at 3.1 bolivianos per liter.? Frozen prices, increased imports, and a rising international price
of reference led, just as in the Mexican case, to substantial subsidies. Subsidies were estimated just
above 1 percent of GDP in 2006 and they rose together with the increase in international oil prices
to 3 percent in GDP in 2013 (Di Bella et al., 2015).

Figure 2: Gasoline subsidies and taxes in Bolivia

10.01
7.5

501
2.5 V

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Date

Precios BOB/I

Bolivia == Reference price (U.S. Gulf) == Domestic gasoline price

Notes: This plot shows the monthly consumer subsidy per liter for low-octane gasoline. Gray areas denote fuel taxes
while red areas show implicit fuel subsidies. The subsidy phase-out was announced in Dec. 2010.

Other examples in the region include indirect regulation via a strong government’s presence in
the executive board of oil companies. This was the case of Brazil where, for several years, the
government influenced the fuel prices via Petrobras. The nature of these pricing arrangements has
two consequences. First, it indulges consumers with artificially stable prices and accustoms them to
little to no change. Second and crucial, it attaches any fuel price change to a government decision.
In other words, whenever prices change, citizens link the change to a deliberate government decision

(Kyle, 2018). Presumably, citizens hold policymakers accountable for any price changes.

In the region, Argentina, Brazil, Bolivia, Dominican Republic, Ecuador, and Mexico have attempted
to remove fuel subsidies (see Table 1). The removal can involve an overhaul of laws and regulations
in the fuels markets, or they can simply imply a change of the fixed price by decree. Similarly, the
removal can involve a one-off change in fuel prices (to remove the subsidy) or a gradual and constant

change in prices to eventually remove the subsidy de facto (see fourth column in Table 1).

Importantly, factors exogenous to presidential approval ratings ignite the removal. Rising interna-

tional fuel prices (and fixed domestic prices), growing fiscal pressure, and influence of international

90ther types of fuels in Bolivia, including diesel, have not seen price changes since the 2000s.
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organizations are some examples of drivers of these reforms. For instance, rising international
prices!? of oil led to higher implicit subsidies in Mexico in 2006-2010 (see Figure 1) and increased
pressure on public finances. Similarly, other, international influences on FFS removal can be con-
sidered to be exogenous to presidential approval ratings. For instance, in 2009 at the the Pittsburgh
Summit, the G20 leaders agreed to phase out and rationalize over the medium term inefficient
fossil-fuel subsidies while providing targeted support for the poorest. The subsidy removal in Mexico
occurred soon after the call of the G20 to remove subsidies. The G20 call may have exerted some
influence on the decision to remove subsidies in Mexico.!! All these external influences on subsidy
removal are important for our econometric approach: we can assume that treatment, i.e. subsidy
removal, is determined by these factors and therefore it is as if random or orthogonal to approval

ratings. In other words, we argue that there is no selection based on presidential approval ratings.

10The developments that lead to FSS removal can be assumed to be exogenous to approval in oil price-taker countries.
In other words, they can be assumed to be endogenous to approval only in countries able to influence international
oil prices.

HThere is lack of consensus in the academic literature on the role of G20 (and other international calls) in influencing
subsidy removal globally. A few authors support this argument. For instance, Van de Graaf and Blondeel (2018)
document an increase in the number of reform efforts since the G20 2009 Pittsburgh Summit. By 2015, the IEA
(2015) calculated that without the reforms undertaken since 2009, the value of consumption subsidies would have
been 24% higher globally.

INTERNATIONAL MONETARY FUND 9
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Table 1: Gasoline subsidy removal and price-setting in selected Latin American countries: State of
subsidies* around 2010

Country Gasoline price setting Gasoline blanket subsidy  Other info
Argentina Market based No subsidy Natural gas, diesel and LNG tariffs
government-fixed; LNG subsidy removal
announcements in 2013 and 2016. Electricity
subsidy was reduced.
Bolivia Government administered price ~ Large subsidy Diesel, kerosene, LPG, jet fuel and fuel oil
prices also administered by the government.
Implied subsidies for diesel and natural gas
too.
Brazil Price indirectly influenced via Likely, but indirectly. Diesel price also indirectly influenced.
Petrobras.
Chile Fuel price stabilization mecha- Little to no subsidy.
nism. Chilean 2011-2013
protests coincide with
post-phase-out period in
Mexico and Bolivia.
Colombia Fuel price stabilization mecha- Little to no subsidy. —
nism.
Costa Rica Automatic price mechanism No subsidy. —
Dominican Government administered price Large subsidy LPG: 2005-Q1 (large users), LPG: 2008-Q3
Republic (weekly). targeted cash transfers ended universal LPG
subsidies. Electricity subsidy removal in 2009.
Ecuador Government administered prices Large subsidy. Diesel and LPG prices also fixed by govern-

El Salvador

Guatemala

Honduras

Mexico
Nicaragua
Panama

Paraguay

Peru

Uruguay

Market-based prices

Market-based prices

Regulated prices (weekly up-
dates)

Government administered price.
Market-based prices
Market-based prices

Price controls eliminated in early
2000s.

Market-based prices, stabiliza-
tion fund via price band.

Regulated prices aligned with in-
ternational trends

No subsidy.

No subsidy.

No subsidy.

Large subsidy.
No subsidy.
No subsidy.

No subsidy.

Little to no subsidy.

ment. A new subsidy for electricity consumers
was established in 2012 Q6.

Taxes on fuels, removed for 6 months period
in 2011. Targeted subsidies of LPG.

Diesel prices also regulated by government

Small subsidy for the agricultural sector.

Diesel subsidy likely changed in 2008-Q1
(gradual) authorities adjusted price bands to
market prices, with most of the change from
August 2013.

Sources: Di Bella et al. (2015), World Bank (2009), and Vagliasindi (2013)

2 Estimates of subsidies differ across multiple sources. This table focuses in the period around 2010; it is not
intended to be a characterization of recent developments. In other words, the characterization here follows Di Bella
et al. (2015), which is temporally close to the treatment period for Bolivia and Mexico. The term indirect refers
to a situation where there is moral suasion or where the government sits at a Board of an oil company. According
to estimates by Di Bella et al. (2015), average fuel subsidies in Colombia in 2011-13 reached only 0.2% of GDP.
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3 The political costs of subsidy removal: Empirical evidence
at the macro-level

How unpopular and politically costly is it to remove fuel subsidies? Prominent removal events in
Latin America motivate this question. In 2019, Ecuador was paralyzed by mass protests demanding
a halt to the subsidy removal; President Lenin Moreno’s popularity plummeted reaching an all-time
low. By the end of 2010, President Evo Morales’ approval ratings in Bolivia dropped after the
announcement to increase fuel prices sharply (see Figure 3). Similar experiences in Europe, such as
Macron’s popularity drop after the yellow vest crisis (Douenne and Fabre, 2022), suggest that the
phenomenon extends to regions outside Latin America. In contrast, after an initial drop in approval

ratings, Mexico’s price shifts since the end of 2009 were seemingly unchallenged by the public (see

Figure 3).
Figure 3: Subsidy removal and presidential approval
(a) Bolivia (b) Mexico

Approval(left/color) and quarterly gasoline prices (right/black) Approval(left/color) and quarterly gasoline prices (right/black)
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Quarterly price averages and quarterly approval ratings are shown. In Bolivia, the government sets fuel prices via
an ad-hoc pricing mechanism. This has meant practically fixed prices for several years at the time. In December
2010, the Vice President announced a reform via a Decree (748) to raise the low-octane gasoline price from 3.74 up
to to 6.47 Bolivianos/liter and the high-octane gasoline from 4.79 to 7.41 Bolivianos. Diesel saw a concomitant price
increase from 3.72 to 6.80, which is not studied in this paper. The prices presented here are obtained from OLADE
(in US-$/bbl). Exchange rate conversions make prices appear more volatile than actual. The government set prices
in Mexico via an ad-hoc pricing and taxing mechanism until 2017. From 2000 until 2010, prices in Mexico were raised
only to match inflation. In Dec. 2009, the government started with gradual and constant monthly prices hikes of less
than US-$0.1/month.

This section explores whether there is a political cost of removal focusing on two subsidy removal
efforts: Mexico in 2009 and Bolivia in 2010. Announced in December 2009, Mexico’s FFS removal
consisted of gradual monthly prices hikes of less than US$0.1 per month. It took the country until
2014 to achieve the full removal of the subsidy. As shown in Figure 1, the strategy first curbed the
subsidy growth before curbing the size of the subsidy and eventually removing it. In other words,

during the first years of implementation, the subsidy rose, as international prices rose faster than
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domestic price hikes. Yet, through the continued pace of the subsidy decrease the domestic price

eventually reached and surpassed the international price.

In stark contrast, Bolivia’s subsidy reform announcement in December 2010 consisted of a presi-
dential decree mandating a one-off fuel price change in the order of 60-80 percent. For instance,
the low-octane gasoline grade was set to increase from 3.7 to 6.5 Bolivianos per liter. The decision
was highly unpopular and triggered mass protests, violent demonstrations and union strikes. Sub-
sequent president announcements of compensatory measures included increases in state employees’
wages and were arguably aimed at taming the adverse popular reaction (Sdralevich et al., 2014).
The strong public reaction led the authorities to reverse the decision after a few days. The measure
led to food and transport price increases and, according to the IMF (2011c), to the de-anchoring of
inflation expectations, playing a role, alongside higher food commodity prices, in a sharp increase
of inflation rates to 7.2 percent in December 2010 and 11 percent in March 2011. Consequently,
the episode has been referred to as the “most critical juncture” that the president had experienced
while in power (El Pais, 2011). While the FF'S removal episode was of short duration, its effect on
popularity could have been longer than the episode itself. The next section describes our empirical
strategy, including how our empirical approach allows us to obtain insights on the duration of the
effect.

The two subsidy reform announcements occurred against the backdrop of sound macroeconomic
management in Mexico and Bolivia (IMF, 2011a,b). Both countries' IMF surveillance reports high-
lighted strong fundamentals and prudent economic policies. In Bolivia, no concurrent fiscal consol-
idation measures were identified during the fuel subsidy removal attempt (IMF, 2011a). In Mexico,
within the context of solid economic policies, the macroeconomic management in 2009 and 2010 was
notably different. The year 2009 saw significant fiscal stimulus, while 2010 experienced a reduced
fiscal impulse (IMF, 2010, 2011b). Fiscal stimuli and consolidations are correlated with economic
output which we control for in our analysis. In Bolivia, the removal of fuel subsidies was a prominent
policy in the IMF’s key surveillance report for 2011, primarily because it led to a de-anchoring of
inflation expectations (IMF, 2011a). Additionally, a pension reform took place earlier, in December
2010, which advanced the retirement age and was largely popular. This concurrent measure could
introduce a positive bias in our statistical test, making it more challenging to detect a negative effect

of subsidy removal on approval ratings in Bolivia’s case.

3.1 Empirical strategy

We estimate the effect of rising gasoline prices, as a consequence of subsidy removal on presidential
approval ratings in two prominent cases: Mexico and Bolivia. First, we build a country-quarter
panel with policy treatment defined as the announcement of the subsidy removal in Mexico and
Bolivia. Then, to study the impact of subsidy removal, we employ the Difference-in-Differences
(DiD) framework with multiple treatment periods proposed by Callaway and Sant’Anna (2021),
hereafter referred to as Staggered DiD.*? The Staggered DiD method allows us to avoid potential

12 Also referred to as difference-in-differences with multiple time periods.
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bias problems with the two-way fixed effects (TWFE) specification of event studies in a panel setting
(Sun and Abraham, 2021).

Staggered DiD is a method allowing to elicit the Average Treatment Effect on the Treated (ATT) in
empirical applications that differ from the canonical DiD setup, including in situations where there
are multiple (more than two) time periods and variation in treatment timing. In other words, when
units are treated at different points in time, this methodology allows us to recover the ATT from

Equation 1 without imposing too many restrictions on the data.

ATT(g,t) = E[Yi(9) - Y3(0)|Gy = 1], for t >=¢ (1)

where ATT(g,t) is the causal parameter of interest for a particular group g at time ¢ under a
potential outcomes framework. The treatment effect might vary over time. G} is a binary variable
that equals one if a unit is first treated in time ¢, Y;(g) is the observed outcome of the treated in
time ¢, ¥;(0) the potential outcome of the treated in time ¢. In our case, we include two treatment

groups'® for each country, either Mexico or Bolivia.

We formulate our empirical model using an event study framework'* as suggested by Callaway and

Sant’Anna (2021) as shown in Equation 3:

approvaly = El_:Q_L*lelct + Eleo’YlDit + Xetel-1,—21@ + Ect (3)

where approval.; represents presidential approval ratings, ¢ represents the cohorts of countries that
announced the FFS phase out in quarter ¢, Dit is the event study dummy taking value of 1 on
the [y, period from the event at period 0. ~; is the effect of the treatment in period [ relative to
the base period, which in this setting is the year before the start of the treatment. X;; is a vector
of covariates following presidential approval models, namely socioeconomic conditions (Berlemann
and Enkelmann, 2014; Fox and Phillips, 2003), level of corruption and bureaucratic quality (Jung
and Oh, 2020; Gémez Vilchis, 2010), internal conflict (Arce, 2003), and the state of law and order
(Romero, 2012; Romero et al., 2016). In addition, we include two dummy variables of term length
and term length squared to capture the U-shaped cyclical pattern typically found in approval trends
(Stimson, 1976; Cabezas and Navia, 2019; Berlemann and Enkelmann, 2014; Berlemann et al.,
2015). Stimson (1976) notes that “all presidents begin their terms with great popularity, experience
parabolic declines, steadily lose popular support for about three years, and then recover some at

13 Also called cohorts.
14The general DiD approach that we follow is shown in Equation 2.

approvaliyt = o + Bitreat;  + ngostiyt
+ Bstreat x post; ;
+ Xty + Balength + Bslength?
+ €t

2)
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the ends of their terms.” The linear and quadratic terms of term duration in our regression allow us
to recover this general U-shaped form of approval.e.; is the error term that captures uncorrelated

noise.

We assume staggered treatment adoption whereby Mexico and Bolivia are each treated successively
when the removal policy is announced. Several countries in Latin America have experienced periods
of fuel subsidies and some have attempted their removal (see Section 2). With Mexico and Bolivia, we
focus on the only two subsidy removal episodes that have the following characteristics: 1) gasoline is
subsidized, 2) the subsidy (and consequently its removal) was large and evident to the public, 3) the
government’s regulation of the price is direct and salient to the public. In presidential democracies
such as in Latin America, the government regulation of the gasoline price clearly links a government
decision to presidential approval. In other words, indirect price regulation (such as in Brazil and
Peru) are unlikely to be observed by the public and, thus, unlikely to have an unambiguous effect

on the president’s approval.

Bolivia, Ecuador, and Mexico show the three characteristics that we require for employing the
staggered DiD approach. However, Ecuador’s subsidy was removed only in 2019, one year beyond
the availability of presidential approval data. The Dominican Republic also had a salient subsidy
which would motivate considering it as treated country. Indeed, the Dominican Republic’s LPG
subsidy removal was relatively salient. However, this LPG subsidy removal coincided with the Great
Recession which will likely bias coefficient estimates. We deem it too difficult to disentangle the
treatment effect of each. Therefore, we chose to exclude the Dominican Republic both as a control

and as a treated country. Hence, we consider the staggered subsidy removal in Mexico and Bolivia.

Approval is important both for incumbent and challengers, as it affects the political capital, correlates
with the intention to vote, and affects the negotiation margin of the president with other political
actors (Romero, 2012). Looking at presidential approval data, instead of reelection data, allows us
to find a more direct and timely link between the environmental policy, in our case the subsidy
removal, and the popularity costs faced by the politician. In sum, it is a proxy for political power
and provides information on the events and conditions that could tip the balance of power one way

or another. In our main results section, we use the log of approval ratings.

Gasoline is a fuel used by households and firms across the entire economy in Latin America. Unlike
in several European countries, gasoline is the most used fuel in transportation in Latin America.
Gasoline price changes potentially impact the population not only through its direct use, but also
indirectly via public transportation and costs of transported goods, among others. In Mexico and
Bolivia, the subsidy was large and salient. Due to the potentially large impact of subsidy removal,

the public considers subsidies as relevant in their approval of the president’s work.

Callaway and Sant’Anna (2021) require three identification assumptions: 1) Treatment turns on and
stays on, 2) there is no treatment anticipation, and 3) the generalized propensity score is bounded
away from one. In our setting, the first assumption is plausible when we focus on the presidential
term where the subsidy removal occurred and adjacent presidential terms of the same president,

i.e. same person is evaluated. In other words, presidents are evaluated based on policy decisions
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during their own presidential term. While this may seem obvious, it has important implications for
our design, requiring us to restrict the observation period from the second quarter of 2007 until the
third quarter of 2012, even though data is available for a longer time period. The starting point
is approximately six months after the start of the presidential term of Mexico’s President Felipe
Calderon who started the subsidy removal. Our observation period ends in the third quarter of 2012
when Calderon’s presidential term ended. This date is considered far enough from both treatment
dates in Mexico and Bolivia. This same period includes the first and second presidential terms of
Bolivian President Evo Morales, with the subsidy removal announcement and potential effects on

approval occurring during its second term (2009-2014).

The second assumption of non-treatment anticipation is plausible in our setting. Non-treatment
anticipation refers to the lack of prior knowledge, expectation, or awareness of the subsidy removal.
In Mexico, this is highly plausible as previous communicated intentions to remove the subsidy in the
period 2008-09, where not followed through. Thus, anticipation of future reform efforts is unlikely.
In Bolivia, the assumption is highly plausible, too, as this decision took all economic actors by

surprise (WEF, 2013). Finally, the third assumption is made to allow regular inference.

An important feature of Callaway and Sant’Anna (2021) is the dynamic definition of the treated and
control units. With the staggered roll-out of the treatment we can include all those countries in the
control group that are not yet treated. For instance, when estimating the average treatment effect of
the treated for Mexico, the control units are countries that have not yet removed subsidies. This may
include countries without subsidies and countries that have never implemented a subsidy removal.
The countries in this group include Argentina, Brazil, Chile, Colombia, Costa Rica, Ecuador, El
Salvador, Guatemala, Honduras, Nicaragua, Panama, Paraguay, Peru, United States and Uruguay.'®
Callaway and Sant’Anna (2021) allow a menu of two parallel trends assumption (PTA) options,
one PTA relying on “never treated” units and one PTA relying on "not-yet treated” units. The
estimator that we obtain relies on the conditional PTA based on “not-yet treated” units, which
states that, conditional on covariates, the average outcome for the treated unit in a specific period
and for the “not-yet treated” group would have followed parallel paths in the absence of treatment.
This assumption implies that only countries that had yet to remove gasoline subsidies (or haven’t

experienced subsidies yet) serve in the control group.

The parallel trends assumption is plausible for Bolivia, with less clarity for Mexico. Figure 4 com-
pares the log of presidential approval ratings in Mexico and the average of the control countries. The
two lines approximately follow a parallel trend prior to treatment in the shaded gray area, which
represents the study period. We display long time series beyond the gray area to show the plausibil-
ity of parallel trends beyond the period of study. Interestingly, after the treatment date in Mexico
(Q4 2009), the two lines are no longer parallel. In Appendix 6.2, we show that the raw presidential
approval ratings and their rolling means are also consistent with the parallel trends assumption in

Mexico and Bolivia.l® Although the rolling mean transformation of our outcome variable provides

15Note that the United States are included as they might be an important control for Mexico given the economic
closeness and integration of the two economies.

16The rolling mean removes variations that appear as coarseness in the time series. These variations or shocks are
often linked to short-lived events (e.g. news about the president’s health).
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strong evidence of parallel trends, we note that the rolling mean has drawbacks. In particular, (i) it
mixes data from different periods that may not be consistent with the underlying data generating
process, and (ii) it undermines DiD including the assumption on error terms, and (iii) it contradicts
the non-anticipation assumption. Consequently, we do not use this transformation in our main
specification. In Figure 6, we show the adjusted trends after controlling for all covariates and we
find strong plausibility of parallel trends for Bolivia, while we find evidence of trends for Mexico in
the macro-level data context. We note that parallel trends examinations only represent indicative

evidence as they rely on the pre-treatment period and not on the potential outcomes after treatment.

Figure 4: Presidential approval: Parallel trends Mexico and control group (log approval)
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Note: Controls represent the average approval ratings for the control countries except Bolivia. The gray shaded area
represents the period of study. The vertical dotted line represents treatment announcement.

The trends of approval ratings in Bolivia and in the group of controls are approximately parallel
from 2007 until late 2009 (Figure 5). The 2003-2004 slump in Bolivia is explained by the “Guerra
del Gas”, a social conflict originating from the public disapproval of President Sanchez de Lozada’s
decision to export Tarija’s natural gas reserves before supplying the domestic natural gas demand.
President Sanchez de Lozada resigned and President Mesa’s term started in the third quarter of
2003. Similarly, the spike in approval ratings in 2010 coincides with the start of Evo Morales’ second
term. The sharp increase in approval can be explained by his honeymoon period, a spell of high
popularity enjoyed by a new president in office. Hence, we consider the parallel trends assumption

for Bolivia and its control group plausible.
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Figure 5: Presidential approval: Parallel trends Bolivia and control group (log approval)
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Note: Controls represent the average approval ratings for the control countries except Mexico. The gray shaded area
represents the period of study.The vertical dotted line represents treatment announcement.

3.2 Data

We construct a unique, balanced quarterly panel data set for 16 Latin American countries'” and the
United States by collecting data from multiple sources. The dataset covers the period Q3 1998 to
Q3 2018, but we restrict the observation period from the second quarter of 2007 to the third quarter
of 2012 to fit the presidential terms as explained in Section 3.1.

We use presidential approval rating data from the Executive Approval Project (EAP), which pro-
vides quarterly data from 1980 to 2018 for more than 50 countries based on data from several
hundred of public opinion polls (EAP, 2023). Approval ratings indicate which percentage of the
population approves the job of the president. This number is calculated from survey data in which
a representative sample of voting-age citizens are regularly asked: Do you approve or disapprove
of the way [President’s name] is handling his job as a president?”. The EAD employs an algorithm
to combine different surveys’ results into three different quarterly approval series by country: 1)
approval, which denotes the percentage of positive responses, 2) net approval, which refers to the
percentage of positive minus the percentage of negative responses, and 3) relative approval, which
refers to the percentage of positive divided by the total number of (positive and negative) responses.
We use the approval series, which provides the percentage (ranging from 0-100%) of positive ratings
that citizens provide about the president at the national level, noting that the three measures are

highly correlated.

17 Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Panama, Paraguay, Peru, Uruguay.

INTERNATIONAL MONETARY FUND 17



IMF WORKING PAPERS The Political Economy of Fossil-Fuel Subsidy Removal

Socio-economic and governance country variables are obtained from the International Country Risk
Guide (ICRG) rating of the PRS Group, which provides monthly political, financial, and economic
country level indicators from 1984 to 2023.'® The ICRG publishes risk indicators based on quantita-
tive indicators. The higher the index rating, the lower the risk. Employing this dataset allows us to
control for variables that are otherwise hardly available at the quarterly level, including corruption,
internal conflict, law and order and bureaucracy quality. To form the Corruption index, the PRS
group uses data on corruption within the political system, including excessive patronage, nepotism,
job reservation, secret party funding, and suspiciously close ties between politics and business. Law
and order is composed of two parts: the Law element assesses the impartiality and strength of the
legal system, while the Order element assesses the observance of the law and indicates whether the
law is routinely ignored without effective sanction. Bureaucracy Quality measures the strength of
institutions and quality of bureaucracy to govern autonomous from political pressure. Finally, the
Socioeconomic conditions index from ICRG is a variable summarizes the most important economic
determinants of approval, namely: unemployment, consumer confidence and poverty. Finally, we

construct a variable of the length of the presidential term using country records.

Treatment dummies take the value of one following the announcement of the FFS phase-out in
Mexico and Bolivia and zero otherwise. In other words, treatment is assumed to start in the quarter
when the subsidy removal policy is announced. In Mexico, the policy of gradual price hikes (Politica
de desliz gradual del precio de las gasolinas) was announced by the Ministry of Finance in December
2009 (El Economista, 2009), so we assume treatment to start in Q4 2009. In Boliva, in December
2010, the government decided to stop the policy that had controlled and frozen prices over 6 years
(BBC News Mundo, 2010), so we assume treatment starts in Q4 2010 for Bolivia.

Table 2 shows descriptive statistics of our pooled data before their log transformation. The mean
approval in the sample is 51%, meaning that, on average, 51% of the citizens approved the work of
the president in 2007-2012. The minimum approval rate reported in any quarter and country is 13%,
while the max approval rate reported reaches 84%. The values of presidential approval outcomes
and predictors of both treated countries, Mexico and Bolivia, lie within the convex hull spanned by
the control countries’ values. More concretely, Bolivia’s mean approval during this period is 47%,
while Mexico’s is 53%, both within the range determined by the control country group (13-84%) and
close to the mean of 51%. However, the presidential term duration is longer in Mexico than in the
control countries. We, therefore, control for presidential term duration in our specification. Table
3 shows that the Bolivian President’s mean approval decreased considerably in the post-treatment
period while it hardly changed in the control group. A similar observation can be made for Mexico

with the peculiarity that the approval in the control group for Mexico slightly increase.

18See a short description of this commercial dataset by the Political Risk Services (PRS) Group on their website:
https://www.prsgroup.com/explore-our-products/icrg/
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Table 3: Means comparison: Presidential approval

Countries Presidential approval (pre-treatment) Presidential approval (post-treatment)
Bolivia 51.22 36.83
Controls (Bolivia) 51.10 51.27
Mexico 56.37 49.06
Controls (Mexico) 49.09 53.21

The treatment date for Bolivia and Mexico differs. Accordingly, the mean of the controls is different as it is
calculated across different periods.

3.3 Results

This section explores the impact of fuel subsidy removal in Mexico and Bolivia, specifically addressing
the questions whether it carries political implications. We present the results of a staggered DiD
estimation as proposed by Callaway and Sant’Anna (2021) where the response variable is the log of
the presidential approval ratings and the treatment is determined by the announcement date of a
subsidy phase-out. The results of our main specification are shown in Figure 6 where point estimates
(i.e., coefficients) and confidence intervals are plotted before and after treatment for each of the two

countries, Mexico and Bolivia.

We find evidence of a political cost linked to the announcement of FFS removal: approval ratings
exhibit a decline for a period of up to five quarters following the announcement. We observe a
more pronounced effect (higher point estimates in absolute value) in Bolivia than in Mexico. We
find point estimates of up to -0.27 for Bolivia and -0.19 for Mexico across different quarters. The
negative effect persists for up to five quarters following the announcement in Bolivia, while the effect
lasts only for a couple of quarters in Mexico. For Mexico, we find an average ATT of -0.15 over
two quarters. For Bolivia, we find an average ATT of -0.19 over five quarters. Overall, the effect of

subsidy removal on disapproval appears stronger and more long-lasting in Bolivia than in Mexico.

Bolivia shows a positive coefficient in the last quarter of the post-treatment period (2012 Q3) that
is likely explained by a prominent political event orthogonal to treatment, namely the widespread
popularity of the marriage of the vice president.!® According to IPSOS (2020), this event led to a

spike in presidential approval in Bolivia.

Coeflicients are less precisely estimated for Mexico than for Bolivia, as evidenced by the presence
of larger standard errors, particularly in the post-treatment period. In the staggered DiD setting,
confidence intervals that cover the zero line in the pre-treatment period are a reassurance of the
plausibility of the parallel trends assumption. We can confirm the plausibility of the parallel trends

20

for Bolivia. However, the same cannot be argued with full confidence for Mexico because of

the visible difference in pre-treatment trends between Mexico and its control group, e.g., with a

19This marriage garnered significant attention from the media due to its incorporation of indigenous rituals and the
participation of Nobel Prize laureates (La Republica, 2012).
20We note two borderline cases in 2008 Q1 and 2009 Q2, that are sufficiently far away from treatment.
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Figure 6: Time-event plot: Effect of subsidy removal on presidential approval (variables in logs)
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Note:The Y-axis shows the the DiD estimated effect of removal on presidential approval ratings for each country and
period. The X-axis represents time, or in our case, quarters of a year. For each quarter, the DiD estimate is depicted
as dot; values below the zero line denote a negative effect of subsidy removal on presidential approval. Bars denote
95% confidence intervals; bars touching the zero y-axis denote insignificant effects. Treatment in Bolivia and Mexico
are indicated by the vertical red dotted line in Q4 2010 and Q4 2009, respectively. Zero effects in the pre-treatment
period are another indicative evidence of the parallel trends assumption.

significant approval increase in Mexico during the second quarter of 2009 (Figure 4). Hence, the

impact of the removal on approval ratings in Mexico is less evident in this macro-level setting.

We attribute the absence of a discernible effect to statistical limitations because our dataset com-
prises macro-level data - i.e., national average of citizen’s approval ratings - which inherently involve
a relatively modest sample size. We do not attribute the absence of effect in Mexico to the gradual
nature of the reform in the country, as we do observe some sizable negative point estimates following

the policy announcement.

In sum, the negative effect (point estimates) of subsidy removal on approval appears stronger and
more long-lasting in Bolivia than in Mexico. However, we are only able identify causal effects for
Bolivia, due to the lack of evidence of parallel trends for Mexico. On average, Bolivia experiences a
19% decrease in presidential approval compared to the control group, all else equal. In Section 4, we
present a more extensive analysis for Mexico using micro survey data, which confirms a statistically

significant effect. The survey data increases our sample size allowing us to test the effect on approval
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with larger statistical power. Combined, the two sections point to a negative effect of subsidy removal

on presidential approval in both countries.

To underscore the robustness of our findings, we conduct a series of placebo tests. This involves
simulating treatment in non-treated countries to evaluate the potential for false positives (see Annex
6.2). For most countries, except the United States, the absence of parallel trends is notable. For
the United States, the assumption of parallel trends could be reasonable; yet, we find no statistical
evidence of a treatment effect. The placebo test results support the robustness of our findings, as

we detect no statistical evidence of treatment effects.

The results remain robust across different model specifications, as illustrated in Figure 10 in Ap-
pendix 6.3. Specifically, results in our main specification, as presented above, align with those using
a raw approval model, where all variables are incorporated in their original, untransformed values
(i.e., without applying logarithms). We find a small to negligible effect in Mexico where coefficients
are estimated with some uncertainty. For Bolivia, we find a substantial negative and statistically
significant effect. Here again, parallel trends are plausible for Bolivia, but not for Mexico. In a third
model specification, we transform all variables by calculating their rolling means with a parameter
of k=3. Our results are also robust to this model specification. Rolling means mitigate the impact
of short-term approval fluctuations that we cannot capture in our main specification due to data
limitations. As shown in Figure 11 in the Appendix, the assumption of parallel trends appears to

be reasonable in this specification, with other results being consistent with our main specification.

The results are also robust to the use of alternative methods. While the staggered DiD as presented
above is our preferred specification, it is designed to control for time-invariant unobservables. In
other words, it assumes that there is no time-variant country-specific unobservables. Alternatively,
we use the Synthetic Control (SC) method which accounts for time-varying effects on unobservables.
Our macro setting and the nature of a “large” reform affecting all the economy makes it a good
candidate for using the SCM, as proposed by Abadie and Gardeazabal (2003, 2010) and Abadie
et al. (2015). The SC reconstructs the outcome of a counterfactual using a combination of countries
with similar outcome trajectories that did not select into treatment, hence replicating the unobserved
heterogeneity and allowing the method to be employed when time-varying unobservables are present.
In this setting, the effect of subsidy removal on presidential approval is given by outcome differences
between the treated country after the removal and its “synthetic” counterfactual without the subsidy
removal. Here, too, the parameter of interest is the ATT. The results of the SCM are consistent but
of larger magnitude than our main results (see Appendix 6). We find that subsidy removal leads to
7-21% lower approval ratings. The ATT are 7% and 21% for Mexico and Bolivia, respectively (Figure
12 in the Appendix). In other words, we find that Bolivia’s phase-out leads to, on average, 21% lower
approval ratings, while Mexico’s phase-out leads to 7% lower approval ratings. We test the statistical
significance of the SCM results by using placebo tests (Figure 13 in the Appendix). Overall, the
staggered DiD results are our preferred estimation as they are more conservative estimates. However,

the direction of the result is generally consistent across specifications and methods.
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Table 2: Descriptive statistics

Country  Variable* Mean Variance Min Max
Bolivia Presidential approval 46.64 66.82 32.36 60.84
Term duration 8.50 17.02 1.00 16.00
Corruption 1.96 0.02 1.50  2.00
Socioeconomic conditions 4.50 0.00 4.50  4.50
Internal conflict 9.10 0.78  6.50  9.50
Law and Order 2.74 0.06  2.50  3.00
Bureaucracy Quality 2.00 0.00 2.00  2.00
Mexico Presidential approval 52.72 18.97 47.19 60.41
Term duration 13.50 42.17  3.00 24.00
Corruption 2.20 0.06 2.00 2.50
Socioeconomic conditions 7.42 0.63 6.50  8.50
Internal conflict 8.78 0.23  8.50 10.00
Law and Order 2.27 0.28 1.50  3.17
Bureaucracy Quality 3.00 0.00 3.00  3.00
Controls  Presidential approval 51.15 231.86 13.23 84.06
Term duration 8.87 26.33  1.00 20.00
Corruption 2.60 0.69 1.00 4.50
Socioeconomic conditions 5.21 3.00 2.00 9.00
Internal conflict 9.21 1.69 550 11.00
Law and Order 2.74 1.19 1.00 5.00
Bureaucracy Quality 2.13 0.52 1.00  4.00

* Presidential approval is expressed in percentages, Term duration is shown in quarters, all other variables in index
values.
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4 Subsidies, voters and trust

4.1 A simple probabilistic voting model of redistributive fossil fuel sub-

sidies

In the previous section, we show that there are political costs from phasing out FFS. However, this
might seem counter-intuitive if these subsidies are regressive, and their removal potentially benefits
large poorer parts of the electorate. There are, of course, many more factors influencing presidential
approval by voters than FFS. In the following, we provide a simple model a la Lindbeck and Weibull
(1987) that shows how the distribution of party preferences and trust in the government in the
electorate can stabilize a political equilibrium with positive regressive FFS. In turn, this implies
that a deviation from this equilibrium leads to a decrease in average approval even if some of the
poorest do not benefit from FFS directly because they often do not own vehicles. With the following
model, we provide intuition why removing FFS is difficult even in low- and medium-income countries.

In Section 4.2, we test the predicted channels empirically.

4.1.1 Voter utility and preferred subsidy levels

We assume that the electorate consists of voters who differ in their income. There are 57 € J
income groups. The whole electorate has size N with n’ voters in each income group. We denote
the population share of group j with ¢/ = ”—]\; and individual income with y?. The overall income
distribution is characterized by the cumulative distribution function F'(-) with the average (expected
value) E(y") = y. We assume that all individual income group members of group j receive the same

income y = y7 Vj € J and F(-) is thus a step function. Each voter i derives quasi-linear utility
Wi = ¢+ W H(g) (4)

where ¢! is private consumption, g is a per-capita provided public good (this is the aggregate of all
public goods and services other than FFS), and 7 is an income-group specific weight of utility H(g)
from the public goods with H'(g) > 0 and H"(g) < 0.2! In the following, we interpret the weight
17 as a measure of trust in the government, i.e. as a measure of how convinced people are that
they benefit from public goods and services provided by the government. A low p’ indicates high
mistrust in the government, as members of the income group do not perceive the public goods as
accessible. According to Alleyne et al. (2013), even where the public recognizes the magnitude and
shortcomings of energy subsidies, it often has little confidence that the government will use savings

from subsidy reform wisely.??

21With these assumptions, we closely follow the model of public finance used by Persson and Tabellini (2002) who,
however, assume that u/ = 1Vj € J, i.e. they do not include this parameter.

22Following Strand (2013), two alternative interpretations of a low pu’ are possible. First, a low 7 can reflect a
low probability (or low perceived likelihood) of public good delivery, for example because of corruption, low quality,
low institutional capacity, or a large distance of the income member of group j to the nearest populated area where
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The government taxes income with an exogenously given tax rate 7. The government decides about
the share « of its budget that is redistributed to voters via the fossil fuel subsidy. The rest, (1 — «),
is used to provide the aggregate of other public goods and services g. The government budget is
thus given by

g+s=yrt

so that g = (1 — a)yT and s = ay7. Here, s is the average amount of money that a voter receives via
FFS. We assume that the amount of FFS that a voter receives is determined by its fuel consumption
behavior and differs between income groups but is assumed to be the same for all voters of one
income group. We thus have s/. This amount is assumed to be exogenous as we abstract from
elastic fuel demand. In this model, we implicitly assume a balanced budget, and thus we abstract

from fiscal imbalances and public debt. We denote the share of the total FFS that an income group

s'n’? a’sN
J

N = %s We can now write the welfare of a household

receives with a7 = and therefore s7 =

in income group j

. . J )
W(a) = (1= 7)y’ + = (ayr) + W H (1 = a)yr). (5)
The preferred FFS policy of a voter in group j, o, is given by

/—1 a’
i )

yTt

ol =1—

(6)

We can see from (6) that the preferred FFS policy of a voter (o) increases with the share of FFS

that her income group j receives relative to its population share (g—j) as H'~! decreases in g—;
Inspection of (6) further shows that the higher the mistrust in the government is for a voter in group

j,i.e. the lower p/, the higher her preferred FFS.

4.1.2 The political environment

We use a probabilistic voting model (Lindbeck and Weibull, 1987; Persson and Tabellini, 2002; Hodler
et al., 2015) with two parties P = A, B, one of which represents the presidential party in power, and
the other the most promising challenger. Each party proposes a policy platform consisting of a share
ap of the government budget, that it commits to spending on FFS if it is elected (in case of the party
in power, this share is directly implemented through the choice of the subsidy level s) and a number
of other party-specific positions that cannot credibly be adjusted. Voters differ in their preferences
about these other positions (“ideologies”) both within and between income groups. Additionally,
the relative popularity of the two parties can be different due to factors that are external to the
model. We assume that the overall relative popularity of party B in the electorate is measured by

0, which can be either positive or negative and is uniformly distributed on [—ﬁ, ﬁ} In addition,

most public goods are provided (a common feature of rural households). Second, a low u/ can reflect that members of
income group j assign little value to public goods because of their own preferences or lack of use (e.g. public transport
if they instead use a private car).
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each individual has an ”ideological” preference bias towards one of the parties. This is measured
by the parameter ¥, with ¢ = 0 for ideologically neutral voters, £ < 0 for voters that prefer
party A and £ > 0 for voters that prefer party B. We assume that £ is drawn from a distribution
B (-) that is specific for each income group, common knowledge, and has the unimodal probability

density b’(-). A voter i in group j prefers party A if

Wj(OzA) > Wj(aB) —|—€ij + 4. (7)

Parties are purely office motivated and set their party platforms to maximize their probability of
winning the majority of votes. The sequential game has the following stages: (i) the parties announce
(or implement) their policy platforms, i.e. their chosen FFS. (ii) The relative popularity of the two
parties is realized. (iii) Elections take place and (iv) the elected party implements the announced
platform. We solve for the subgame perfect Nash equilibrium by backward induction. We assume
that parties can credibly commit to the announced FFS (in case of the party in power they are
directly implemented) and do not change their ideological positions. Therefore, voters know which
policy will be implemented by the elected party when the elections take place. To solve this stage,
let us first identify for each income group the voter which is indifferent between the two parties.This

voter is influenced by its ideological preferences and characterized by
¢ (aa,ap) = W (aa) - W (ap) - 4. (8)

All voters in this income group that have ideological preferences £¥ < &7 are better off if party A is

elected and, thus, vote for it. Party A’s vote share for a given realization of § is thus given by

ma=» 0'B (¢(as,ap)), 9)

JjeJ

its probability of winning by

(10)

DN | =

pa = Pr |:7Ta > ;] =Pr Zaij (Wj(ozA) — W (ap) 75) >
jeJ

and the probability that party B wins the elections is (1 — p4). Maximizing the probability of

winning, both parties announce the same FFS (gg‘; = —gg‘; and pg = (1 —pa)). We can show

that this resulting equilibrium fossil fuel subsidy is given by
s 00t (69°) 4L
1—1 jeJ Jad
H ( e, ) >
yT

aj =ap=1-

with the circle indicating the equilibrium.

In all income groups, trust in the government (17) leads to a lower preferred level of FFS. In turn, the
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equilibrium subsidy level is high if trust in the government is low in the population. Our theoretical
results imply three predictions for a downward deviation from the equilibrium subsidy, i.e. a FFS

removal:

Result 1 (i) Removing FFS results in a loss of political support. (ii) If FFS are regressive, and
mistrust in the government is equal in all income groups, the overall loss in support is driven by
a decline in support from high income groups, whereas low income groups increase support. (iii)
Sufficiently low trust in the government by low income groups can lead to declining political support

from these groups, too, in reaction to a subsidy removal.

These effects of subsidy removal occur if the party in power reduces the level of FFS by deviation
from the political equilibrium that was chosen to maximize their probability of winning. Low trust
in the government increases the preferred level of FFS and can lead to reduced political support
from low income groups in reaction to a subsidy removal even if FFS are regressive??, if these groups
have very low trust in the government. The loss in political support from a removal of equilibrium
subsidies - or (i) above- is in line with our findings in Section 3 for the cases of Mexico and Bolivia.
To empirically investigate the role of specific income groups we use survey data including information

on ideological preferences and trust in the government in different income groups in the following.

4.2 Empirical evidence: Fuel expenditure, trust, and presidential ap-

proval across income groups

The theoretical results imply that a deviation from the equilibrium subsidy leads to a loss in presi-
dential popularity with those income groups that accrue the largest share of the subsidy. In addition,
higher mistrust in the president can be associated with a higher preference for fuel subsidies as these
do not need to be transferred through the usual administrative channels (e.g. social programs and
policies that may or may not reach the population). In this section, we use granular micro data
to test empirically for heterogeneous effects by income groups. We explore the hypotheses that the

negative effect of subsidy phase-out on presidential approval ratings

(ii) is driven by a decline in support by high income groups if FFS are regressive.

(iii) can be amplified by low trust in the president.?*

4.2.1 Data and methodology

We use data from Mexico to test our model predictions. Data availability precludes us from testing

25

our model predictions in Bolivia. We employ a standard DiD regression with survey data to

23In this paper, we do not cover other general equilibrium effects that may influence how progressive or regressive
fuel subsidy removal is.

24In Section 3.3, we focus on showing prediction (i) that removing FFS leads to a loss of political support. Therefore,
we focus on (ii) and (iii) here.

25, APOP surveys are bi-annual. Bolivia’s removal announcement was in December 2010. However, the 2010 survey
was carried out between February and March 2010. The next survey round in 2012 was considerably further away
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explore heterogeneous effects by income group and obtain insights on predictions (ii) and (iii). We
rely on survey data from the Americas Barometer of the Latin America Public Opinion Project
(LAPOP),?5 as well as from the Mexican National Survey of Household Income and Expenditure
(ENIGH, for its acronym in Spanish)?? and subsidy data from Munoz-Pina et al. (2022). LAPOP
provides bi-annual voting-age adults’ public opinion survey data between 2004-2019 from more than
20 countries and with over 40,000 interviews per round. We use the three survey rounds between
2008-2012 for Mexico and Colombia because we focus on the time period around the FFS reform in
Mexico in late 2009 and use Colombia as control.We focus on the survey questions on presidential
approval, socio-economic characteristics, political attitudes, and democratic values. The ENIGH
allows us to obtain fuel expenditures (absolute and relative to income) across income groups and
obtain insights on (ii). By merging the ENIGH with fuel price and subsidy data from Munoz-Pina

et al. (2022), we obtain fuel consumption and the subsidy received by each income group.

The LAPOP survey data allows us to explore heterogeneous effects by income group while controlling
for crucial socioeconomic and political covariates. The availability of socioeconomic variables is a
key factor for why we focus for a limited time period 2008-2012. For instance, the variable of the
role of the government in improving safety is not available before 2008. Safety is, however, a crucial
and salient topic and determinant of approval in Mexico. We choose Colombia as a control because
we find plausible evidence for assuming parallel trends. Colombia and Mexico’s raw presidential
approval data show roughly parallel trends both for the pooled data and the income groups. The
parallel trends plots confirm that Colombia is a control country that approximates the travelling
path of the treatment country Mexico, i.e., there are no time-variant country-specific unobservables.
Figure 8 shows that excepting the first income quartile, all income groups show parallel trends in
the raw approval ratings data. Note that although treatment starts in 2010, we draw the treatment
line in 2008 as the survey data is obtained every second year, which means that 2008 is the last

untreated data point.

To obtain the DiD estimate, we create an indicator variable treat equal to 1 for a citizen in the
treatment country Mexico. We interact this variable with an indicator of the time post equaling 1

for survey waves after 2009. The OLS representation of this relationship is:

approval, ; = ag + Bitreat; ; + Sapost,
+ Bstreat x post, ; (12)
+ Xy + €

where ¢ indexes years and ¢ indexes voters. The outcome variable, approval, is the log of presidential

from the treatment, so too late to be able to identify an effect. In Mexico, the opposite was true: the FFS removal
was announced in late 2009 and then the 2010 survey took place shortly thereafter.

26The Americas Barometer is a series of public opinion surveys conducted by the Latin America Public Opinion
Project, also referred to as LAPOP, a lab hosted at Vanderbilt University.

2"ENIGH is a bi-annual survey on household income and expenditure (INEGI, 2022). It provides detailed data
on the amount, source and distribution of income and expenditures. In addition, it provides information on the
occupational and socio-demographic characteristics of the household member.
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approval ratings. To avoid an omitted variable bias, we control for a large set of economic and
political factors in X;¢ including the perceived economic situation of the country, the prevalence of
corruption among public servants, the role of the government in improving safety (reducing crime),
trust in the president, and the ideology of the citizen on the left-right political spectrum. All

variables are in logs in our main specification and are taken from the LAPOP dataset.

High-income households in Mexico exhibit larger gasoline consumption and expenditures than low-
income households (Figure 7). Both absolute and relative expenditures (as a share of income) show
that same pattern.?® Consequently, the third and fourth income quartiles accrue a larger share of the
subsidy than lower income quartiles (Figure 7D) and their economic loss due to a subsidy removal
is larger. This observation is consistent with a growing body of research finding that energy taxes,
carbon taxes and fossil fuel subsidy removal improve income progressivity2? in developing countries
(Van Heerden et al., 2006; Brenner et al., 2007; Datta, 2010; Nurdianto and Resosudarmo, 2016;
Dorband et al., 2019; Renner, 2018; Del Granado et al., 2012). For instance, Dorband et al. (2019)
finds that, because richer, urban households have more energy intensive lifestyles, carbon pricing
policies are progressive in low- and middle-income countries. For Mexico and Bolivia, Dorband et al.
(2019) find that a carbon tax of $30 per tCO4 would lead to a neutral impact in Mexican households
and a progressive impact on Bolivian households. Hallegate et al. (2024) analyze existing research
and identify a progressive outcome for Mexico, while their findings for Bolivia are either neutral or
regressive. Renner (2018) finds moderate to high progressivity of a number of alternative carbon tax
settings (different than the current carbon tax design). Black et al. (2021) finds moderate regressivity
to high progressivity for Mexico across various carbon tax schemes, both before and after revenue
recycling. Although the impacts of FFS reform and a carbon tax may differ, i.a., because a carbon

tax is applied on multiple fuels and different consumption patterns, they share many similarities.

In line with the literature, we find that the richest households, the third and fourth quartiles, receive
the lion’s share of the total subsidy. In the next section, we explore whether this group indeed exhibits

higher disapproval of the president compared to other income groups when the subsidy is removed.

4.2.2 DiD results from micro data: Heterogeneous effects by income level

The DiD results support the predictions of our theoretical model. We find that the loss in presidential
approval after FFS removal stems from the richest income groups. Table 4 reports the coefficient
estimates for the DiD estimator across income groups and the pooled dataset. We find that the
DiD estimator for the third and fourth income quartiles (3Q and 4Q) is negative and in both cases
significant at conventional significance levels. In contrast, low income quartiles (1Q and 2Q) are
generally less responsive to the subsidy removal and show a positive coeflicient sign. These results

confirm prediction (ii) and are robust to alternative specifications.3%

28Note that this effect seems to start reversing in the fourth quartile. A potential reason for this are higher efficiency
automobiles.

29Note that Figure 7 focuses only on regressivity for consumers and does not incorporate general equilibrium effects.

30In Appendix 6, we show alternative specifications where we use the outcome variable in its raw form and its
demeaned form. In both cases, the sign and direction of the DiD estimator are consistent with our main specification.
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Figure 7: Subsidy regressivity in Mexico: Evidence from consumption and expenditures
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Source: Own elaboration with data from the National Survey of Household Income and Expenditure (2008-2012) from
the Mexican National Institute of Statistics and Geography (INEGI) and subsidy data from Munoz-Pina et al. (2022)
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Figure 8: Parallel trends: Raw presidential approval in Mexico and Colombia, total and across

income-quartiles
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Our results can also be interpreted as a confirmation of prediction (i) in the case of Mexico. Specif-
ically, we observe that approval ratings decrease by approximately 2.3% due to the subsidy removal
in Mexico, as shown in the pooled column in Table 4. In Section 3.3, we identify a negative effect of
15%, yet with some concerns about the validity of the parallel trends assumption. In this setting, we
confirm with micro-level survey data that the effect, although smaller, is negative and statistically
significant. The difference in estimate magnitudes between the macro setting in Section 3.3 and the
micro setting here can be explained by the latter’s use of biannual survey data, possibly failing to

capture the full range of immediate reactions following the policy treatment.

Our results also support prediction (iii) from the theoretical model: We find that, across income
groups, the higher the trust in the president the higher the approval. This result is in line with
the literature that highlighted qualitative evidence on how mistrust in the government may increase
opposition to subsidy reform (Alleyne et al., 2013). More importantly, we interact the DiD coefficient
(Treatx Post) with the variable of Trust in the president to find if trust modifies the effect of subsidy
removal on approval. The three-way coefficient of Treatx Postx Trust in president denotes how the
effect of the DiD estimator is modified by trust, when trust is different than zero. For the richest
income quartiles, we find a positive coefficient of the three-way interaction, which implies that the
negative effect of subsidy removal on presidential approval ratings found in high-income quartiles
is watered down as trust increases. For the second quartile (Q2) after treatment, we find that the
negative DiD estimator of removal on approval is watered down by the three-way interaction effect

so much as to reverse the sign.

To underscore the robustness of our findings, we conduct a series of placebo tests, which support
the robustness of our findings, as we detect no statistical evidence of treatment effects (see Annex
6.8). Excepting Nicaragua, the absence of parallel trends in the pre-treatment period is notable.
For Nicaragua, parallel trends appear plausible. However, we find no statistical evidence of robust
negative treatment effect in the placebo test performed on Nicaragua. The aggregate effect across
all income quartiles and the pooled sample suggest a positive effect of treatment and standard errors

are large.

INTERNATIONAL MONETARY FUND 31



IMF WORKING PAPERS

The Political Economy of Fossil-Fuel Subsidy Removal

Table 4: Summary of DiD results: Effect of the subsidy removal on approval ratings across income

quartiles in Mexico

Income quartiles

Predictor 1Q 1Q* 2Q 2Q* 3Q 3Q* 4Q 4Q* Pooled  Pooled*
Treat x Post 0.033 0.028 0.03 -0.174  -0.042 -0.163  -0.093 -0.659  -0.023  -0.234
(0.002)  (0.01) (0.004) (0.005) (0.002) (0.003) (0.001) (0.007) (0.001) (0.006)
Treat -0.083  -0.117  -0.093  0.025  -0.043  0.057  -0.006 0.5 -0.052 0.129
(0.008)  (0.003) (0.009) (0.008) (0.001) (0) (0.007)  (0.002) (0) (0.006)
Post -0.051  -0.222 -0.026  0.112  -0.013  0.037 0.034 0.378  -0.006 0.099
(0.001) (0.004) (0.005) (0.005) (0.001) (0.002) (0.006) (0.004) (0) (0.005)
Trust in president 0.204 0.119 0.144 0.196 0.181 0.21 0.249 0.447 0.186 0.247
(0.002)  (0.007) (0.001) (0.009) (0.017) (0.012) (0.031) (0.008) (0.019)  (0.006)
Treatx Trust in president 0.008 -0.078 -0.072 -0.342 -0.124
(0.002) (0.001) (0.002) (0.001) (0.003)
PostxTrust in president 0.108 -0.091 -0.032 -0.226 -0.068
(0.002) (0.001) (0.001) (0.003) (0.002)
Treat xPostx Trust in president 0.024 0.14 0.087 0.387 0.146
(0.007) (0.002) (0.002) (0.002) (0.003)
Ideology 0.016 0.013 0.034 0.033 0.033 0.032 0.064 0.063 0.04 0.04
(0.005) (0.007) (0.002) (0.002) (0.029) (0.028) (0.002) (0.005) (0.008)  (0.006)
Gov. improves safety 0.072 0.077 0.108 0.112 0.118 0.119 0.147 0.152 0.116 0.118
(0.002) (0) (0.016) (0.013) (0.009) (0.011) (0.003) (0.007) (0.011) (0.012)
Econ. sit. country 0.119 0.114 0.044 0.042 0.109 0.109 0.125 0.123 0.101 0.1
(0.049) (0.041) (0.021) (0.024) (0.006) (0.006) (0.021) (0.024) (0.005) (0.006)
Corruption -0.053  -0.053  -0.041  -0.042 -0.012 -0.011  0.007 0.001  -0.011  -0.014
(0.015)  (0.001) (0.016) (0.013) (0.037) (0.036) (0.023) (0.028) (0.022) (0.021)
Intercept 0.784 0.925 0.869 0.785 0.714 0.667 0.442 0.14 0.681 0.588
(0.071) (0.041) (0.032) (0.019) (0.013) (0.004) (0.091) (0.065) (0.019) (0.002)
Obs. 560 560 914 914 1114 1114 603 603 3603 3603

Note: Columns 1Q through 4Q denote the model for each income quartiles. Columns 1Q* through 4Q* denote the
model with a three-way interaction. Clustered standard errors are shown in parenthesis. We assume that treatment
starts in Mexico when the price hikes are announced, Dec 2009. A log-log model is run and coefficients can be

interpreted as elasticities.
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5 Conclusions

Fossil fuel subsidies have a surprising political stability. Despite a climate imperative for their
removal, subsidies remain difficult to remove. To better understand the political challenge, we
provide the first estimation of the political cost of removing them and disentangle why politicians are
affected when deviating from the equilibrium subsidy. Using a difference-in-differences framework,
we identify and estimate the effect of FFS removal on presidential approval ratings in Mexico and

Bolivia during the early 2010s.

Our results suggest that removal is politically costly. Yet, these costs seem moderate and short-lived.
We analyze what explains these political costs by using a probabilistic voting model. Our theoretical
results suggest that high-income groups drive the loss in political support in low-income countries
where subsidies are regressive. Our model incorporates trust in the president, which explains why
other income groups, particularly low-income groups may prefer subsidies as a distribution mech-
anism. Using micro-level survey data for Mexico, a difference-in-differences model confirms our
theoretical predictions, namely that high income groups’ approval of the president decreases as a
result of the subsidy removal and that low trust in the president by low income groups can cause a

decrease of approval in reaction to the removal in these groups as well.

Our study offers insights for shaping effective policies. If reelection incentives of politicians lead
to the lock-in of FFS that are regressive and environmentally harmful, feasible political strategies
for a phase-out have to account for this challenge. Higher trust in the president is key to increase
acceptance of a removal of regressive subsidies across all income groups. Trust moderates the negative

effect of subsidy removal on popularity, and it can, in some cases, even revert the negative impact.

While this study provides insights into effective strategies to remove subsidies, it is crucial to highlight
its limitations. First, constrained by data availability, mainly by presidential approval records, the
analysis is restricted to two prominent cases, which limits its external validity. Similarly, while fuel
subsidy removal is an important element of the total carbon pricing signals (Agnolucci et al., 2023),
the results cannot be generalized to other forms of direct and indirect carbon prices, such as carbon
taxes or fuel excise taxes that typically cover larger groups of fossil fuels. The dynamics of positive
and negative carbon prices may differ due to both economic and behavioral factors. For instance,
subsidising fossil fuels can be related to a sense of national endowment with these fuels, but we know
that people attach higher value to items to which they feel entitled (Marzilli Ericson and Fuster,
2014).

Second, our analysis abstracts from the influence of government revenue uses on the (un) popularity
of the subsidy removal which can be decisive for public acceptance (Harring et al., 2023; Clarke
and Stewart, 1994). The two cases that we analyze in this paper are examples of subsidy reform
where no simultaneous compensation scheme was implemented. Notwithstanding these limits, our
results demonstrate the importance of considering the political economy of climate protection policies
in their design and implementation. Future research might consider evaluating the presence of

heterogeneous effects by type of carbon pricing instruments.
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6 Appendix

6.1 Data and descriptives

Table 5: Description and construction of variables

Variable Description Construction Used in Source

(periodicity)

Presidential approval Percentage of the population that approves the job  Presidential approval is logged for most regressions.  Sections Executive Approval

ratings (quarterly) of the president. 2-3 Project (EAP)

Term duration Length of the presidential term: number of quarters. Presidents can have more than one presidential term, — Sections Own derivation from offi-

(quarterly) as it was the case for Bolivia during the period stud- 2-3 cial country records.

ied.

Corruption (quarterly) Risk rating measure with a maximum score of 6 The measure is mainly concerned with actual or po-  Sections International Country
points and a minimum score of 0 points. A higher tential corruption in the form of excessive patronage, 2-3 Risk Guide (ICRG) rating
score indicates lower risk. nepotism, job reservations, favor-for favors, secret of the PRS Group

funding, and suspiciously close ties between politics
and business. In addition, it includes financial cor-
ruption in the form of special payments and bribes
connected with export licenses, exchange controls,
tax assessment, police protection or loans.

Socioeconomic Risk rating measure that assesses the socioeconomic  The rating is obtained as the sum of three sub- Sections ICRG

conditions (quarterly)  pressures that could constrain government action or components: unemployment, consumer confidence 2-3
fuel social dissatisfaction. The rating ranges from 0- and poverty. Each of these components ranges from
12. The higher the index rating, the lower the risk.  0-4, where 4 equates to a very low risk and 0 to a

very high risk.

Internal conflict Risk rating measure assessing the political violence The rating is obtained as the sum of three sub- Sections ICRG

(quarterly) and its actual or potential impact on governance. components: 1) Civil War/Coup Threat, 2) Terror- 2-3
The rating ranges from 0-12. A rating of 12 equates ism/Political violence and 3) Civil Disorder. Each of
to no armed or civil opposition, and where the these components ranges from 0-4, where 4 equates
government does not indulge in arbitrary violence to a very low risk and 0 to a very high risk.
against its own people. A rating of 0 equates to on-
going civil war.

Law and order Risk rating ranging from 0-6 points. It is composed by two sub-elements. The law el- Sections ICRG

(quarterly) ement assesses the strength and impartiality of the 2-3

legal system. The order element assesses the popular

observance of the law.
Presidential approval Presidential approval of a representative sample of ~Respondents are asked "Generally speaking regard-  Section 4 ~LAPOP/Americas
(bi-annual) citizens above voting age. ing the current government, ;Would you say that Barometer

the job the president [Name] is?” 1) Very good, 2)

Good, 3)Neither good, nor bad (regular), 4) Bad, 5)

Very bad. The variable has been recoded so that the

higher the number, the higher the approval.
Trust in the president — Trust in the president of a representative sample of Respondents are asked "To what extent do you trust ~ Section 4 ~LAPOP/Americas
(bi-annual) citizens above voting age. in the President?”. Answers range from 1-7, where Barometer

1=no trust, 7=high trust.

Ideology (bi-annual) Political ideology of a representative sample of citi- Respondents are asked to place themselves in a scale ~ Section 4 ~LAPOP/Americas
zens above voting age. of 1-10, where 1 represents the political "left” and 10 Barometer

represents the political "right”.

Government improves  Opinion of a representative sample of citizens on the Using a scale from 1-7, where 1 represents "noth- Section 4 ~LAPOP/Americas

safety (bi-annual) extent to which the government improves citizen’s ing” and 7 represents "very much”, respondents are Barometer
safety. asked "To which extend would you agree with the

statement that the current administration improves

citizen’s safety?”.
Economic situation Opinion of a representative sample of citizens on the Respondents are asked "How would you judge the Section 4 ~LAPOP/Americas
(bi-annual) country’s economic situation. economic situation of the country” 1) Very good, 2) Barometer

Good, 3)Neither good, nor bad (regular), 4) Bad, 5)

Very bad. The variable has been recoded so that the

higher the number, the better the economic situation
Corruption Opinion of a representative sample of citizens the Respondents are asked "Taking into consideration Section 4 ~LAPOP/Americas
(bi-annual) corruption among public servants in the country. your own experience or what you have heard, the Barometer

corruption of the public servants in the country is” 1)
Very widespread, 2) Somewhat widespread, 3) Little
widespread, 4) Not at all widespread. The variable
has been recoded so that the higher the number, the
higher (more generalized) the corruption.
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6.2 Placebo tests: Empirical evidence at the macro level

The robustness of our results are supported by a series of placebo tests. First, we artificially assign
treatment by simulating treatment across all countries in our sample. Specifically, each country
replaces Bolivia in the staggered treatment assignment with Mexico. For most countries, except the
United States, the absence of parallel trends is notable. For the United States, the assumption of

parallel trends could be reasonable yet we find no statistical evidence of a treatment effect.

Figure 9: Placebo: United States with no significant treatment effect

: Troat
5o } ,,,,,,, 0 A SOt

Note:The Y-axis shows the the DiD estimated effect of removal on presidential approval ratings. The X-axis represents
time, or in our case, quarters of a year. For each quarter, the DiD estimate is depicted as dot; values below the zero
line denote a negative effect of subsidy removal on presidential approval. Bars denote 95% confidence intervals; bars
touching the zero y-axis denote insignificant effects.

6.3 Robustness: Empirical evidence at the macro level

Figure 10: Robustness to the choice of the outcome variables: DiD results for Bolivia and Mexico

(a) Raw approval model (b) Rolling mean approval model

Treat

coeff

5
Mexico - Post 8 Mexico - Post

Pre % T — Pre

2008 2609 2010 2011 2012 2008 2009 2010 2011 2012

Note: Treatment in Bolivia and Mexico denoted by the vertical red dotted line in Q4 2010 and Q4 2009 respectively.
Point estimates and confidence intervals are represented by dots and bars respectively. Bars denote 95% confidence
intervals.
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Figure 11: Presidential approval: Parallel trends

(a) Mexico, raw approval (b) Bolivia, raw approval

roval (raw)

Appr

g 8§ &8 § § &8 2 2 R’ 3 E§ B &8 8 § &8 § 8§ 8
Date Quarter

(c) Mexico, rolling mean (d) Bolivia, rolling mean

i roling mean (k=3)
P
+ 3

Approval roling mean (k=

Treatmont

Note: Controls represent the average approval ratings for the control countries.

6.4 Synthetic control estimation as robustness

We perform a synthetic control (SC) analysis as robustness check of the difference-in-differences
(DiD) estimation in Section 3. In the SC, the average treatment effect on the treated (ATT)
is computed as the post-treatment average difference between approval ratings of Mexico and a
"synthetic Mexico” (or Bolivia and a ”synthetic Bolivia”), following Abadie and Gardeazabal (2010).
The counterfactual outcome of Mexico (or Bolivia), called the synthetic control, is endogenously
constructed by weighting units in the control group (or donor pool) before the removal to resemble
the treated unit (Mexico or Bolivia) in all outcome-relevant variables and pre-treatment outcomes.
Put simply, the method uses country and covariate weights to predict the treated unit’s presidential
approval before and after the removal. We assume that the removal is accurately fitted in the

pre-treatment period, so that the post-treatment differences can only be due to the subsidy removal.

We apply the SC method for Mexico and Bolivia separately. For each case, we reconstruct the
post-treatment period’s presidential approval had the country not removed subsidies. We use the
same set of variables and treatment timing dummies as in the DiD in Section 3 (see Table 2). The
donor pool includes the same set of control countries as in the main regression in section 3.3.3!
However, we use a longer pre-treatment period from 2001 Q1 to 2012 Q2 because the SC method
relies on longer pre-treatment periods (see (Abadie, 2021) for a discussion). While this may limit
comparability with the DiD results, it is crucial for the SC method to provide meaningful results.

The results of the SCM are consistent, yet of larger magnitude than our main results.

3lExcept that we remove Bolivia from the donor pool of Mexico and viceversa.
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Figure 12: Results of the synthetic control approach

(a) Mexico (b) Bolivia
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o
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P
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Quarter Quarter

Note: SCM path plot assumes treatment starts at 0, when the price hikes are announced in Mexico and Bolivia on
Dec 2009 and Dec 2010 respectively. Treatment is denoted with the vertical dotted line.

Synthetic Mexico is constructed as a weighted average of five countries, with Honduras, Ecuador,
and El Salvador showing the highest weights (see Table 8). Ecuador,Paraguay and Argentina have
a higher weight in constructing Synthetic Bolivia (see table 9). This data-driven construction of the
counterfactual is one advantage of the SC method over other methods that rely on the researcher’s

call for an appropriate comparison.

Following standard SCM procedures, we run placebo tests in-time and in-space. Figure 13 illustrates
a placebo in-time, where we artificially move the treatment timing to an earlier quarter than actual.
Here, we show the artificial or placebo treatment at -10 quarters before treatment (i.e., 2007 Q2),

which results in no negative treatment effect.

INTERNATIONAL MONETARY FUND 37



IMF WORKING PAPERS The Political Economy of Fossil-Fuel Subsidy Removal

Table 6: Outcome predictor means and weights: Mexico

Covariates Mexico  Synthetic Mexico Donor pool Covariate weights
Socio-econ. conditions 1.98 1.21 1.52 0.00
Corruption 0.79 0.90 0.94 0.07
Law and order 0.87 0.81 0.99 0.16
Bureacracy quality 1.10 0.70 0.71 0.01
Duration 12.33 7.84 9.10 0.00
Duration squared 202.73 88.18 113.38 0.00
Internal conflict 2.19 2.20 2.18 0.00
Special predictor -33 4.07 4.03 3.64 0.34
Special predictor -23 3.86 3.90 3.59 0.12
Special predictor -15 3.99 3.83 3.74 0.06
Special predictor -10 4.10 4.03 3.86 0.06
Special predictor -1 4.01 4.03 3.96 0.17

Table 7: Outcome predictor means and weights: Bolivia

Covariates Bolivia  Synthetic Bolivia Donor pool Covariate weights
Socio-econ. conditions 1.64 1.51 1.53 0.06
Corruption 0.80 0.81 0.94 0.35
Law and order 1.08 1.02 0.99 0.08
Bureacracy quality 0.69 0.68 0.71 0.16
Duration 5.50 7.27 9.01 0.01
Duration squared 47.14 77.95 111.88 0.01
Internal conflict 2.11 2.13 2.19 0.12
Special predictor -16 4.00 3.96 3.87 0.09
Special predictor -22 3.89 3.91 3.72 0.12
Special predictor -26 4.13 3.74 3.62 0.01
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Table 8: Synthetic Mexico: Donor pool weights

Country Country weight
Honduras 0.35
Ecuador 0.33
ElSalvador 0.22
Panama 0.09
Argentina 0.01
Chile 0.00
Brazil 0.00
Colombia 0.00
Costa Rica 0.00
Guatemala 0.00
Nicaragua 0.00
Paraguay 0.00
Peru 0.00
United States 0.00
Uruguay 0.00

Table 9:

Synthetic Bolivia: Donor pool weights

Country Country weight
Ecuador 0.40
Paraguay 0.20
Argentina 0.19
Panama 0.15
United States 0.05
Colombia 0.02
Brazil 0.00
Chile 0.00
Costa Rica 0.00
ElSalvador 0.00
Guatemala 0.00
Honduras 0.00
Nicaragua 0.00
Peru 0.00
Uruguay 0.00
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Figure 13: Synthetic control: Placebos

(a) Mexico: Placebo in time (b) Bolivia: Placebo in time
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Note: Placebos in time assume treatment starts at -10, a placebo treatment. Placebos in space compare the outcome
gap of the treated vs. artificially (placebo) treated countries from the donor pool using the actual treatment date.
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6.5 Derivation of Equation (11)

Define G(aa, ap,0) ==Y ; 0/ B (W (aa) — W/ (ap) = §). Wesee that G, = 3, ;0707 (&)W, (a)

and Gs = — >3, ;0707 (¢7) < 0. It is clear that there exists (s, ap) which is implicitly defined by

1
G(aa,ap,d) = 3 (13)
The probability of winning is then given by
Pr [S>5] N S (14)
- 2

Taking the policy platform of party B as given, implicit differentiation of (13) yields

s Gan  2jes OV (&)W, (aa)

=— = T . 15
da Gs > e, 09bi(€) (15)
Party A thus chooses a4 to maximize (14). Substituting (15) into the F.O.C. yields
L Zajbj(fj) ﬂyT—ujH’((l—a) yr)yt ) | =0. (16)
ZjeJ oIb7(&7) iet o’

Solving for « yields (11).

6.6 Proof of Result 1

(i) Follows directly from the fact that the equilibrium level of FFS results from a maximization of
the expected probability of winning. All deviations from this equilibrium will therefore reduce the
expected political support. To show (ii) and (iii), recall that the vote share for party A from group

J, ™ for a given realization of § is

) = 0 B (& (aa,ap)) = 0/ BY (W (aa) — Wi(ap) — ),

and thus )
o) Fpd (£3\TI

dos ol (§YWY, (aa).

From (6) we know that W7(a4) has a global maximum at o/ (income group j’s bliss point), so that
b (EYWI (cva) E 0 <= aqa § o
Comparing (6) and (11), (ii) follows. (iii) follows from

da’
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J
on’,

which implies that if x4/ is sufficiently low, o/ > a9 and thus

6.7 Robustness: Empirical evidence at the micro level

Table 10: DiD Robustness: Outcome variable in raw levels

Predictor 1Q 2Q 3Q 4Q Pooled
Treat x Post 0.044 0.154 -0.059  -0.176  -0.027
(0.002) (0.001) (0.002) (0.012) (0.005)
Trust in president 0.171 0.146 0.165 0.238 0.174
(0.004)  (0.01) (0.007) (0.032) (0.017)
Treat -0.269  -0.305  -0.177  -0.127  -0.195
(0.017) (0.001) (0.004) (0.016) (0.005)
Post -0.081  -0.112  -0.051 0.062 -0.026
(0.003) (0.001) (0.002) (0.018) (0.003)
Ideology 0 0.013 0.025 0.041 0.023

(0.006) (0.004) (0.018) (0.004) (0.006)
Gov. improves safety  0.054 0.089 0.104 0.125 0.095
(0.005)  (0.011) (0) (0.016)  (0.008)

Econ. sit. country 0.145 0.068 0.144 0.142 0.133
(0.072)  (0.007) (0.013) (0.013) (0.005)
Corruption -0.042  -0.033  -0.019 0.011 -0.005
(0.019) (0.019) (0.031) (0.009) (0.016)
Intercept 2.297 2.433 1.99 1.294 1.912
(0.241) (0.056) (0.009) (0.185) (0.053)
Obs. 560 914 1114 603 3603

Note: Columns 1Q through 4Q denote the model for each income quartiles. The outcome variable is the presidential
approval rating in its raw levels. Clustered standard errors are shown in parenthesis. We assume that treatment starts
in Mexico when the price hikes are announced, Dec 2009.
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Table 11: DiD Robustness: Outcome variable demeaned

Predictor 1Q 2Q 3Q 4Q Pooled
Treat x Post 0.104 0.028 -0.059 -0.05 -0.006
(0.004) (0.005)  (0.01) (0.001) (0.006)
Trust in president 0.334 0.2 0.279 0.372 0.28
(0.051)  (0.001) (0.057) (0.065) (0.049)
Treat 0.058 0.014 0.092 0.141 0.073
(0.017)  (0.013) (0.016)  (0.04)  (0.014)
Post -0.137 -0.029 -0.027 -0.024 -0.039
(0.006)  (0.006) (0.008)  (0.03)  (0.007)
Ideology 0.043 0.05 0.037 0.12 0.066

(0.015) (0) (0.042) (0.038) (0.003)
Govt. improves safety  0.116 0.165 0.17 0.23 0.179
(0.028) (0.013) (0.005)  (0.03)  (0.005)

Econ. sit. country 0.199 0.06 0.166 0.25 0.154
(0.031)  (0.051) (0.035) (0.13)  (0.011)
Corruption -0.115 -0.069 0.015 0.065 -0.011
(0.069) (0.005) (0.075) (0.088) (0.034)
Intercept 0.127 0.369 0.071 -0.48 0.028
(0.046)  (0.065) (0.137) (0.461) (0.141)
Obs. 560 913 1112 600 3594

Note: Columns 1Q through 4Q denote the model for each income quartiles. The outcome variable is the demeaned
presidential approval. Clustered standard errors are shown in parenthesis. We assume that treatment in Mexico starts
when the price hikes are announced, i.e. in Dec 2009.
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6.8 Placebo tests: Empirical evidence at the micro level

Table 12: DiD results Placebo Nicaragua

Predictor 1Q 1Q* 2Q 2Q* 3Q 3Q* 4Q 4Q* Pooled Pooled*
Treat xPost 0.206 0.194 0.086 -0.044 0.056 0.089 0.028 -0.26 0.072 0.027
(0.028) (0.003) (0.04) (0.042) (0.023) (0.007) (0.008) (0.014) (0.022) (0.016)

Treat -0.24 -0.306  -0.156 -0.12 -0.102  -0.117 -0.08 0.226 -0.116 -0.08
(0.034) (0.015) (0.035) (0.066) (0.01)  (0.03) (0.031) (0.034) (0.008) (0.035)

Post -0.028  -0.056  -0.004 0.127 0 0.004 0.007 0.307 -0.003 0.067
(0.001) (0.014) (0.008) (0.023) (0.004) (0.001) (0.002) (0.012) (0.003) (0.006)

Trust in president 0.183 0.137 0.159 0.193 0.212 0.214 0.231 0.419 0.2 0.233
(0.004) (0.03) (0.017) (0.015) (0.014) (0.003) (0.051) (0.006) (0.025) (0.011)

Treat x Trust in president 0.035 -0.013 0.02 -0.211 -0.016
(0.002) (0.034) (0.016) (0.034) (0.022)

PostxTrust in president 0.015 -0.086 -0.002 -0.197 -0.046
(0.006) (0.01) (0.003) (0.004) (0.001)

Treat xPost x Trust in president 0.02 0.08 -0.036 0.191 0.021
(0.009) (0.008) (0.012) (0.004) (0.004)

Ideology -0.032 -0.03 -0.039  -0.035 -0.033 -0.035 -0.044 -0.053 -0.033 -0.033
(0.015) (0.016) (0.036) (0.039) (0.039) (0.042) (0.053) (0.051) (0.039) (0.041)

Gov. improves safety 0.13 0.129 0.154 0.154 0.128 0.128 0.196 0.202 0.15 0.151
(0.038) (0.038) (0.052) (0.051) (0.015) (0.015) (0.035) (0.03) (0.034) (0.033)

Econ sit. country 0.14 0.139 0.12 0.119 0.142 0.143 0.197 0.197 0.157 0.158
(0.093) (0.093) (0.082) (0.083) (0.036) (0.037) (0.005) (0.004) (0.046) (0.046)

Corruption -0.023 -0.021  -0.022 -0.023 -0.012 -0.014 0.01 0.007  -0.009 -0.011
(0.003) (0.004) (0.008) (0.008) (0.003) (0.005) (0.024) (0.024) (0.011) (0.012)

Intercept 0.774 0.847 0.796 0.738 0.714 0.714 0.514 0.238 0.678 0.628
(0.108) (0.064) (0.063) (0.059) (0.03)  (0.02) (0.143) (0.066) (0.02)  (0.008)

Obs 970 970 1572 1572 2372 2372 1485 1485 6900 6900

Note: Columns 1Q through 4Q denote the model for each income quartiles. Columns 1Q* through 4Q* denote the
model with a three-way interaction. Clustered standard errors are shown in parenthesis. We assume that treatment
starts in Nicaragua on Dec 2009. A log-log model is run and coefficients can be interpreted as elasticities.
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