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Abstract

This study employs a quasi-experimental methodology, utilizing two-stage residuals regression,
propensity score matching (PSM), and difference-in-differences (DiD) techniques to examine the
relationship between the leader’s background, environmental policy, and environmental performance in
some 55 developing countries. The analysis is based on a sample of 189 presidents from 1995 to 2018.
The findings of this study demonstrate that the leader’s educational and professional background exhibits
global variations in estimation techniques, yet the results from environmental policies remain consistent.
The results indicate that a leader’s background is not a significant factor in environmental performance;
rather, environmental response is positively influenced by their actions.
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AHHOTAIUS

B aTOM HCCITeI0BaHNH UCTIONB3YEeTCsl KBa3UIKCIIEPUMEHTAIbHAsT METOOJIOTHSI, UCIIONB3YIOIast ABYX-
ITAIHYIO PETPECCHIO OCTATKOB, CONOCTABICHNE OI[EHOK ckIoHHOCTH (PSM) 1t MeTob! pa3HocTH pazHoCTeit
(DiD) mst m3ydeHust B3aMMOCBSI3H MEX/Ty IPOILIBIM JIAAEPA, SKOTOTHIESCKON MONMNTHKON U HKOJTOTHIECKH-
MU [IOKA3aTeJSIMHU B 55 pa3BHBAIOIINXCS CTpaHaX. AHAJIN3 OCHOBAH Ha BBIOOpKe u3 189 mpesuneHTos ¢ 1995
no 2018 rr. Pe3ynbrarhl 3TOr0 MCCIIEI0BAHMS MTOKA3bIBAIOT, 4TO 00pa30BaTeIbHBIN U MPO(eCCHOHATBHBII
OIIBIT JIMJACpA NEMOHCTPUPYET r1o0aabHbIE pasianuus B METOJaX OLCHKH, OAHAKO PE3YyIbTaTbl SKOJIOrn4e-
CKOM IMOJIMTHKU OCTAIOTCSI HENM3MEHHBIMH, a TAKOKe YTO MPOIIIOE JINepa He SIBISIETCs 3HAYUMBIM (aKTOpOM
B DKOJIOTHUECKHX MOKa3aTelsIX, CKOPEe ero JISHCTBUS OKa3bIBAIOT MOJIOXKUTEIEHOE BIMSHHUE HA SKOJIOTHIe-
CKYIO PEaKIIHIO.

KnroueBble c10Ba: mpomnioe IUAEPOB, HKOTOTHUECKAs TOIMTHKA, KaueCTBO OKPYKAIOMIEH Cpensbl,
PSM, DiD

®dunancupoBanue. lccnenoBanue He UMeNI0 GUHAHCOBOI MOIICPKKH.
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Introduction

In a report published in 2018, the Intergovernmental Panel on Climate Change (IPCC) stated
that “political leaders have a responsibility to protect the environment for present and future
generations.” Nevertheless, the decisions made by these leaders can have a considerable impact
on the quality of the environment (IPCC, 2020). As Gro Harlem Brundtland, former Prime
Minister of Norway, observed, sustainable development can only be achieved if political leaders
make decisions that take into account environmental, social and economic needs (Brundtland
Commission, 1987). Those in positions of political leadership are confronted with significant
challenges in reconciling the objectives of economic development and the fight against climate
change. This leads to the question of do political leaders matters for environmental performance?

One of the key challenges facing leaders is the allocation of scarce public resources between
investment projects and programmes. It is not always the case that resources are allocated in
accordance with the principles of need or urgency. In some cases, the distribution of resources
is based on the preferences of decision-makers, who may be driven by intrinsic motivations
shaped by their background. For example, Chattopadhyay and Duflo (2004) demonstrated that,
in Indian parliaments, women invest in drinking water and road infrastructure, whereas their
male counterparts allocate a greater proportion of their budget to education. This indicates that
women are more attuned to the needs of their gender. Similarly, Besley et al. (2013) indicate
that leaders with higher levels of education tend to allocate a greater proportion of their budgets
towards educational initiatives. Historical analysis indicates that Mugabe’s personal experiences
of attending Fort Hare University in South Africa and later working as a teacher were the primary
motivation for his interest in prioritising education in Zimbabwe and overseeing aspects of
Zimbabwe’s education policy (Jansen, 2017; Chutel, 2017). As Horowitz and Stam (2014) have
observed, military expenditure is positively correlated with the likelihood of armed conflict.
A multitude of additional examples can be found throughout the economic literature. However,
there is a paucity of knowledge regarding environmental policies.

Another potential explanation for the impact of political leaders on the environment is
political. In a democratic context, political leaders may be inclined to prioritise more visible
projects in order to enhance their electoral prospects (Dahlum and Knutsen, 2017). For instance,
it could be argued that the construction of transport or utility infrastructure may be perceived as
a more politically advantageous course of action than the funding of environmental protection.

We can’t claim the primacy of this analysis. Previous studies have identified a number of
factors that influence leaders’ incentives to protect the environment. These include environmental
values and beliefs, experience and skills, and political ideology. Political leaders who accord
a high priority to environmental issues are more likely to implement ambitious environmental
policies (Lafferty & Meadowecroft, 2000). Those with backgrounds in environmental science or
related fields are more likely to make informed decisions (Kamieniecki, 2006). Furthermore,
president with left-wing ideologies tend to demonstrate greater support for environmental
regulation than their right-wing counterparts (Neumayer, 2003).

The extant literature suggests that certain profiles may prove conducive to environmental
protection, while others may not. However, the incentives of a leader to preserve the environment
do not supplant actions on the ground and thus are insufficient to engender superior environmental
performances. For instance, a survey conducted by Biscotti and D’Amico (2016) indicates that
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young people possess a greater knowledge of environmental issues but act less to preserve it,
unlike older people. Consequently, this study aims to comparatively analyse the environmental
impact of profiles of political leaders and the environmental policies they implement.

The study has a double interest:

The study provides new frameworks for comprehending environmental challenges. It
addresses the gap in comparing environmental protection determinants and considers the diverse
dimensions of political leaders’ backgrounds. Moreover, it is a pivotal contribution to the growing
literature on the role of political leaders in their country’s sustainable development process.

This article makes a significant methodological contribution in the form of an exhaustive
database on the backgrounds of leaders in developing countries. The database contains information
on more than 184 leaders, providing data on their academic and professional experience. This
article employs both an established method, the Two-Stage Residuals Regression approach
(Bertrand and Schoar, 2003), and newer techniques commonly utilized in social sciences,
epidemiology, and econometrics to quantify the impact of a treatment or intervention. These
are the Difference-in-Difference (DiD) and Propensity Score Matching (PSM) methods. These
methods are employed for the purpose of measuring causal effects, as opposed to merely
identifying correlations. In this context, the differences in results observed between two groups
over time are compared (Donald and Lang, 2007). The PSM is an effective method for mitigating
selection bias by matching leaders with similar characteristics, thereby ensuring that the treatment
(leader’s educational and professional background) is randomly assigned (Moran et al., 2024).
The efficacy of these methods hinges on their capacity to account for potential confounding
variables, including country-specific factors, time trends, and other economic indicators.

The operational interest of this study is the environmental policy recommendations for better
decision making in the sustainable development process of developing countries. By analyzing
data on over 184 leaders’ experiences, the essay extends the empirical research in the field. It sheds
light on the impact of different level of education, fields of study and professional background
on air quality, offering valuable insights for understanding the link between leaders’ backgrounds
and their countries’ clean air policies performances. It also provides a new decision-making tool
for voters, donors and parliamentarians.

Literature review

Case study: The success of Costa Rica's environmental policies

Brazil is a developing country with the distinction of being home to the world’s largest
rainforest, the Amazon. Nevertheless, during the tenure of Jair Bolsonaro (2019-2022) as president,
there has been a notable increase in deforestation. President Jair Bolsonaro appointed Ricardo
Salles, an advocate of natural resource exploitation, as the country’s environment minister (The
Guardian, 2019). In 2020, the government implemented a 25% reduction in the budget of Brazil’s
environmental agency, the Brazilian Institute of Environment and Renewable Natural Resources
(Ibama) (BBC, 2020). President Bolsonaro enacted a decree that permits mining activities within
indigenous reserves and national parks (Le Monde, 2020).

Consequently, the rate of deforestation in the Amazonian region increased by 34% in 2020 in
comparison to the preceding year (INPE, 2020). There was an 85% increase in the incidence of
forest fires in 2019 compared to the previous year (INPE, 2019). The prevalence of mining and
deforestation has led to an increase in air and water pollution in the regions concerned (HRW,
2020). The potential causes of failure are numerous and varied. The government’s environmental
policy has been shaped by the economic interests of extractive industries (The Economist,
2020). The lack of robust environmental institutions and pervasive corruption have hindered
the effective implementation of environmental legislation (Transparency International, 2020).
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Furthermore, there is a dearth of citizen participation and public consultation in the development
of environmental policies (Amnesty International, 2020). This case study demonstrates that
environmental policies may fail when economic interests exert undue influence and when there is
a dearth of citizen participation and public consultation.

The practice of land clearing through slash-and-burn agriculture or shifting cultivation results
in the release of stored CO, into the atmosphere. This process generates a substantial quantity of
carbon dioxide, amounting to 20% of global fossil fuel emissions. Consequently, deforestation
represents the second most significant contributor to global warming. Additionally, it results
in the annual degradation of approximately 12 million hectares of fertile land and the loss of
thousands of species. Estimates of the latter vary between 8,000 and 28,000 per year (Contreras-
Hermosilla, 2000).

It is imperative that political leaders adopt an integrated approach that considers the
environmental, social and economic impacts of their decisions. This necessitates the establishment
of robust governance structures, the development of resilient institutions and the encouragement
of active citizen participation. Furthermore, leaders must be prepared to take decisive action to
combat climate change, protect biodiversity and promote sustainable practices.

Case study: The failure of Brazil s environmental policies

Brazil is a developing country with the distinction of being home to the world’s largest
rainforest, the Amazon. Nevertheless, during the tenure of Jair Bolsonaro (2019-2022) as president,
there has been a notable increase in deforestation. President Jair Bolsonaro appointed Ricardo
Salles, an advocate of natural resource exploitation, as the country’s environment minister (The
Guardian, 2019). In 2020, the government implemented a 25% reduction in the budget of Brazil’s
environmental agency, the Brazilian Institute of Environment and Renewable Natural Resources
(Ibama) (BBC, 2020). President Bolsonaro enacted a decree that permits mining activities within
indigenous reserves and national parks (Le Monde, 2020).

Consequently, the rate of deforestation in the Amazonian region increased by 34% in 2020 in
comparison to the preceding year (INPE, 2020). There was an 85% increase in the incidence of
forest fires in 2019 compared to the previous year (INPE, 2019). The prevalence of mining and
deforestation has led to an increase in air and water pollution in the regions concerned (HRW,
2020). The potential causes of failure are numerous and varied. The government’s environmental
policy has been shaped by the economic interests of extractive industries (The Economist,
2020). The lack of robust environmental institutions and pervasive corruption have hindered
the effective implementation of environmental legislation (Transparency International, 2020).
Furthermore, there is a dearth of citizen participation and public consultation in the development
of environmental policies (Amnesty International, 2020). This case study demonstrates that
environmental policies may fail when economic interests exert undue influence and when there is
a dearth of citizen participation and public consultation.

The practice of land clearing through slash-and-burn agriculture or shifting cultivation results
in the release of stored CO, into the atmosphere. This process generates a substantial quantity of
carbon dioxide, amounting to 20% of global fossil fuel emissions. Consequently, deforestation
represents the second most significant contributor to global warming. Additionally, it results
in the annual degradation of approximately 12 million hectares of fertile land and the loss of
thousands of species. Estimates of the latter vary between 8,000 and 28,000 per year (Contreras-
Hermosilla, 2000).

It is imperative that political leaders adopt an integrated approach that considers the
environmental, social and economic impacts of their decisions. This necessitates the establishment
of robust governance structures, the development of resilient institutions and the encouragement
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of active citizen participation. Furthermore, leaders must be prepared to take decisive action to
combat climate change, protect biodiversity and promote sustainable practices.

Empirical approach and data

Explanatory variable of Interest

The compilation of data concerning the profiles of political leaders is grounded in the Archigos
and Goemans, Gleditsch and Chiozza (2009) database. The collection of data was conducted on
a sample of 189 political leaders who presided over 55 developing countries spanning from 1995
to 2018 with a colonial and natural resource-producing background. This is a selection of African,
Latin American, Central and South Asian countries. The choice of the estimation period as well
as that of the countries is guided by the availability of data.

Two main pieces of information were identified: the leader’s level of education and the
associated field of study. The leader’s level of education (“level”) was inspired by Besley et al.
(2013). This variable is discrete and takes values from 1 to 8 “Unknown (no information); Literate
(no formal education); Elementary school/primary school/primary school or tutor; High school/
graduate school/secondary school/vocational school; Special education (beyond high school)
e.g., Mechanical, nursing, art, music, or military school; University; Graduate or professional
school (e. g. Master’s degree); Doctorate (e. g. Ph.D.)”.From this variable, Besley et al. (2013)
generate another to identify “highly educated leaders”(HEL) or postgraduate. It takes the value 1
if the level of education is 7 or above, and 0 if it is below. We also generate the variable “College”
corresponding to university. Figure 1 below shows the distribution of African leaders by level of
education.

Doctorate/Ph.D

Masters/engineering

Technician/special training

|
\
|
University }

Secondary/special training
Primary/Tutor
Literate/informal school

llliterate

Fig. 1. leaders by level of education
Source: Authors compilation
Puc. 1. JIugeps! mo ypoBHIO 00pa30BaHHs
Hcrounuk: monbopka aBTOPOB

The field of studies variables is derived from the research of G6lhmann and Vaubel (2007) and
Dreher et al. (2009). The leaders are categorized into four fields of study: economics, law/political
science, Human sciences, sciences/engineering (see Figure 2). If an incumbent has completed
multiple courses, the one that resulted in the highest degree is considered, and the corresponding
field of study is associated with the level of education attained.

The second set of explanatory variables of interest pertains to environmental policies. These
core explanatory variables refer to the effect of regulatory activity measured in terms of clean
air policy density (Policy density) and intensity (Policy intensity). In general, it is expected that



JHOHOMHKA H NPHPOAONONb30BAHME HA CEBEPE. No 2(38) 2025

emission intensities will decrease with denser and more intense clean air regulations, and vice
versa.

299

2681 ;5

° .

1

M Primary/Tutor m25
Sciences
military accademics Law
Economics others alumni

medical doctors/engineers ~ militaries

Fig. 2. Leaders field of studies and profession
Source: Author compilation
Puc. 2. O6nacts 00yuenust u npodeccust IUASPOB
HcTouHuK: COCTaBICHO aBTOPOM

Dependent variable: measuring environment quality

The main measure of environmental quality has for a very long time been the volume of CO2
emissions (Panayotou, 2003; Xepapadeas, 2005; Avom and al, 2020; Fotio, 2023).

It is, however, important to note that the assessment of environmental quality cannot be based
on a single indicator.

In this essay, it will be a question of estimating the effects of leader’s profile and environmental
policy on some indicators of environmental quality, namely: Carbone dioxide (CO2), methane
(CH4), nitrous oxide (N20), ammonia (NH4), Non-Methane Volatile Organic Compounds
(NMVOC), Nitrogen oxides (NOx), Fine Particulate Matter (PM10 and PM2.5 and Carbonaceous
speciation (BC, OC) and total greenhouse gas (GHG). The description of these variables are
presented in table 1 of the appendix.

Although in principle there should be a relationship between actual decisions taken by
governments (i.e., policy outputs) and changes in environmental quality (i.e., policy impacts),
this relationship may be influenced by a large number of additional variables (see Neumayer
2002). It is therefore a challenging task to estimate the net effect of government decisions on
changes in environmental quality using control variables. For example, the level of carbon
dioxide emissions in a country may depend not only on economic booms and busts — a popular
control variable but also on a number of additional structural variables, such as the technological
progress, urbanisation and trade openness (see, for example, Aubourg et al. 2008).

10
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Table 1. Variable description

Tabnuma 1. Onucanue nmepeMeHHbIX

Code Variable Description Source
ccl nlegl | Number of The term denotes the collective total | Povitkina, M., Alvarado Pachon, N.,
climate change | of all legislative acts (e.g. acts, laws, | & Dalli, C. M. (2021). The quality of
laws decree-laws) pertaining to climate | government environmental indicators
change, enacted by a parliament or an | dataset, version sep21. University
equivalent legislative authority. of Gothenburg: The Quality of
Government Institute, https://www.
gu. se/en/quality-government.
ccl nexep |Number of The term refers to the totality of|Povitkina, M., Alvarado Pachon, N.,
climate change |climate change-related policies or|& Dalli, C. M. (2021). The quality of
policies/ other executive provisions, including | government environmental indicators
executive presidential  decrees, executive | dataset, version sep21. University
provisions orders, regulations, government | of Gothenburg: The Quality of
policies, strategies, or plans, that|Government Institute, https://www.
have been published or decreed by | gu. se/en/quality-government.
the government, president, or an
equivalent executive authority.
ccl mitlpp | Climate change |The number of legislative acts or | Povitkina, M., Alvarado Pachon, N.,
mitigation law | executive provisions pertaining to | & Dalli, C. M. (2021). The quality of
or policy in climate change mitigation that are | government environmental indicators
place adopted on an annual basis. dataset, version sep21. University
of Gothenburg: The Quality of
Government Institute, https://www.
gu. se/en/quality-government.
ccl_lpp Climate change | The number of legislative acts and | Povitkina, M., Alvarado Pachon, N.,
law or policy in |executive provisions adopted on an|& Dalli, C. M. (2021). The quality of
place annual basis with the objective of | government environmental indicators
addressing climate change. dataset, version sep21. University
of Gothenburg: The Quality of
Government Institute, https://www.
gu. se/en/quality-government.
ccl exepp |Climate change |The number of policies or other | Povitkina, M., Alvarado Pachon, N.,
policy/executive | executive provisions related to | & Dalli, C. M. (2021). The quality of
provision in climate change, including presidential | government environmental indicators
place decrees, executive orders, regulations, | dataset, version sep21. University
government policies, strategies, or |of Gothenburg: The Quality of
plans, that were published or decreed | Government Institute, https://www.
by the government, president, or|gu. se/en/quality-government.
equivalent executive authority in the
recorded year.
bti_envc Environmental |This is an expert response to | Povitkina, M., Alvarado Pachon, N.,
considerations |the question of to what extent|& Dalli, C. M. (2021). The quality of
have been environmental concerns are | government environmental indicators
integrated into | effectively taken into account. dataset, version sep21. University
the process. of Gothenburg: The Quality of
Government Institute, https://www.
gu. se/en/quality-government.
ccl nmitlp | The number This is a cumulative account of | University of Gothenburg: The
of legislative the legislative acts and executive | Quality of Government Institute,
measures provisions pertaining to climate | Attps:/www. gu. se/en/quality-
designed to change mitigation. government.
mitigate the
effects of
climate change.
Source: Authors compilation.

HMcrounuk: noabdopka aBTopoB

1
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Table 2. Descriptive statistics
Tabnuna 2. OnucareJbHast CTATHCTHKA

Variable Obs Mean Std. Dev. Min Max
edgar co2ti 1320 275.197 1062.731 .84 11157.071
edgar ch4i 1320 3846.839 8600.595 -63.199 62790.362
edgar n20i 1320 84.171 197.506 1.045 1456.027
edgar nh3i 1320 520.648 1355.281 7.916 10195.605
edgar nmvoci 1320 1475.477 3721.508 -33.756 33153.504
edgar noxi 1320 974.439 3053.79 -91.386 27117.412
edgar oci 1320 150.511 416.47 -.323 2965.32
edgar pm10i 1320 740.983 2257.97 1.365 17040.646
edgar pm25i 1320 455.531 1486.589 .57 11792.282
edgar so2i 1320 1086.217 3835.988 -109.667 33052.25
Total GHG 1320 375367.97 1221140.8 5650 12355240
Ouv 1320 71.611 34.192 15.636 220.407
Urban 1320 38608126 94676632 485316 8.298e+08
Techn 1320 43155753 1.431e+08 0 1.649¢+09
ccl nlegli 1320 2.196 2.493 -6 13
ccl nexepi 1320 2436 4.095 -19 25
ccl mitlppi 1320 1.733 4.974 -1 64
ccl Ippi 1320 2.294 6.159 -2 80
ccl exeppi 1320 1.185 3.424 0 32
bti envci 1320 4.794 2.26 -6.25 19.25
ccl nmitlpi 1320 3.553 4.228 -6 27

Source: Authors compilation
Herounuk: mogbopka aBTOPOB

Econometric strategy and model

The aim of this article is to assess the effects of leaders’ academic background on their
country’s economic growth. To achieve this, we estimate leaders fixed effects by employing
the model inspired from Bertrand and Schoar (2003). They model company performance as a
function of managerial capability, company characteristics and manager characteristics. However,
it assumes that managerial ability is unobserved but correlated with the observable characteristics
of the manager. In this study, companies are substituted by countries and CEOs by presidents.
Consequently, the mobility of political leaders is constrained in comparison to that of CEOs in
the corporate sector. A president can only serve in a single country for the duration of their term,
which introduces a fixed country effect that is distinct from that of political leaders. The model
is label as follow:

AYilt=;"i+Bt+ul+Zilt+ e (M

With AY, representing one of the previous environmental variables in country i at time t when
leader 1 is in power, A, B, 1, are respectively country, time and leaders fixed effects. Z, is the matrix
of control variables or covariates describe in table (1). while [, represents the error, term related
to each period.

Besley et al. (2011) use a similar model. The fundamental difference between this model
and that of Besley et al. (2011) lies in the nature of pl. For Besley et al. (2011), pl is the five
years’ average growth difference of the period before and after the death from natural causes
of a political leader. In their studies, Jones and Oklen (2005) and Besley et al. (2011) employ

12
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a sample comprising political leaders who have died or been compelled to relinquish their posts
due to illness, accident, or other natural causes. The objective is to randomize the length of time
that each leader was in power. However, in the context of our sample, only 40 leaders have thus
far been identified who meet the sampling criterion. However, due to the absence of data over
a long period and the recent deaths of leaders such as John Magufuli of Tanzania and Nkurunziza
of Burundi, the sample size available for evaluation is considerably reduced. To address this
issue, we employ a longitudinal panel design, which expands the sample size and enables us to
track changes in the executive’s effect on an annual basis throughout their tenure. The validation
of the sample in this study may be open to question. Nevertheless, the sample is deemed to be
valid for two reasons:

— In the period following independence, the overwhelming majority of young African
constitutions did not include an article limiting the number of presidential terms.

— In the wake of the structural adjustment programs that precipitated the wave of
democratization in the 1990s, a significant number of countries adopted new constitutions that
imposed restrictions on the number of years, terms of office or even presidential age. However,
compliance with these constitutions has remained a taboo subject for many leaders, and there has
been a resurgence of military regimes that are sometimes acclaimed by the crowds.

In the light of the above, the length of time in power is assumed to be random in the context
of this study.

Following the international community’s prohibition of military involvement in African
politics in the 1990s, numerous military personnel, upon the conclusion of their initial tenure,
pursued political careers with the objective of reclaiming power. This phenomenon is exemplified
by the cases of some African leaders including Presidents Muhammadu Buhari and Olusegun
Obasanjo of Nigeria; President Denis Sassou Nguesso of the Congo; and Mathieu KéréKou of
Benin, who sought and secured subsequent terms in office. A considerable number of civilians
and former military personnel, either due to circumstances of transition or as a result of being
constitutionally elected, have returned to power following their defeat in elections held at the
conclusion of their initial term. Examples of this include Joao Bernardo Vieira of Guinea-Bissau
and Azali Assoumani of Comoros. This enables us to ascertain the influence of leaders’ educational
background on economic growth during their initial and subsequent mandates, while taking into
account the discontinuity in their term of office. The election defeat and subsequent return to
power create distinct before-and-after periods, which are conducive to the DiD approach. The
discontinuity in the leader’s tenure provides a natural experiment, which DiD can leverage to
estimate the causal effect. The use of DiD is to exploit the discontinuity in leaders’ term of office,
particularly when he or she loses power and returns for a second mandate.

With respect to the PSM, it has the potential to account for cross-sectional variation in leaders’
educational background, address selection bias by ensuring that the estimated effect isn’t driven
by observable differences between leaders with different educational backgrounds through
matching and provide a robust framework for causal inference.

This results in two models to be estimated:

— The DiD equation

In this analysis, we use an extended DiD equation inspired from Ashenfelter and Card, (1984).
It can be presented as follow:

AY, = o + pBleaders, + YPOST + d(leaders, * POST) + p, + 0X, +A + ¢, 2)

Where Y, represents emissions per tones metrics of country i when leader 1 is in power at time
t. o is the intercept

13
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The variable «leaders is used to indicate whether unit i is in the treatment group (coded
as 1) or the control group (coded as 0). In this context, the treatment groups include former
postgraduate students (HEL), college students, leaders with low levels of education or from non-
university backgrounds (LEL or NU), students of economics, law and political sciences, science
students and those who have undergone special training.

POST: The POST variable is also binary in nature, denoting whether the specified time
period (t) occurs subsequent to the leader’s assumption of office (POST=1) or prior to this event
(POST=0). In particular, the POST variable is employed to ascertain the impact of the leader’s
level of education on economic growth during their term of office, in comparison with the
preceding period.

The B parameter represents the effect of being in the treatment group (in comparison to the
control group), while y represents the effect of being in the post-treatment period (in comparison
to the pre-treatment period).

The term ‘8’ is used to denote the ‘difference in difference’ estimate, which represents the
effect of the treatments(leaders) on the outcome variable (emissions).

Xit is a vector of control variables, including technological progress (mobile phone
subscribers), trade openness (trade) and urbanisation (Urban).

pi represents a country-specific fixed effect, capturing unobserved heterogeneity across
countries. At denotes a time-specific fixed effect, capturing unobserved heterogeneity across time
periods. Finally, €it represents the error term.

— The PSM equation

In order to facilitate a comparison with Model (2), this study examines an enhanced version
of the PSM equation that incorporates the attributes of the DiD method proposed by Heckman et
al. (1997).

AY, = a + Bleaders, + YPOST + d(leaders, * POST) + OPS, +pn. +I'X, +A +¢, (3)

The propensity score (PSit) represents the predicted probability of being in the treatment
group (i.e., having a highly educated leader for example in power) for unit i at time t, given the
observed covariates Xit. Introducing the Propensity Score is for 3 purposes:

The issue of selection bias is a significant one in this context. PSit is designed to control for
selection bias by accounting for the probability of a head of state being in the treatment group
(postgraduate for example) based on observed characteristics.

It was observed that there was heterogeneity present. PSit is a statistical tool that allows for
the examination of observed differences in leaders’ characteristics that may affect the outcome
variable, namely economic growth.

The PSit method is employed to identify leaders with analogous characteristics, thereby
facilitating a more robust estimation of the treatment effect, defined as the impact of leaders’
educational background on economic growth.

The POST variable allows the influence of political context to be isolated and growth trends
to be accounted for prior to the leader assuming office. To be more precise, the POST variable
is employed to estimate the causal effect of the leader’s level of education on economic growth,
independently of other factors and to control for pre-existing trends or differences in economic
growth prior to the leader taking office.

Results and discussion

Non-parametric approach: The graphical approach

Graphical method has historically been an integral part of data analysis. It makes it possible
to observe the evolution of variables over time in order to make comparisons. Biscotti and
D’Amico (2016) posit that cognitive and motivational factors exert a predominant influence on

1
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the environmental intentions of political leaders, whereas the external context exerts a negligible
effect. Political leaders who are younger tend to demonstrate a greater proclivity towards
environmentalism than those who are older. To verify this assertion in the context of developing
countries, we focus on leader’s educational background. It is necessary to observe the CO, curve
of highly educated leaders (HEL) and compared it to that of leaders with college background and
low educated leaders. Figure 3.3 below indicates that, leaders educational background do not
really matters.

450

300
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200 : :
—

N O M0 OO O = &N & 1D O™ 00O O A N M= i © ™~ 0
QDD oD oS 2 9 ddddod-d oo
o oo OO0 00 0 0 00 0 00 00 oo o0 o0 oo o O
oA o A NN NN NN NN N NN NN NN NN NN
e (02 Postgraduate == CO2Nongraduate == C02Positive
CO2Negative —

Fig. 3. Comparative CO2 emission
Source: Authors compilation
Puc. 3. CpaBuurensuslii Beopoc CO2
HeTounuk: mogbopka aBTOPOB

Although this approach may seem intuitive (Easterly and Pennings, 2020), it is important
because it allows for the expression of raw variables without incorporating any econometric
assumptions.

Parametric analysis

Results of the Two-Stage Residuals Regression approach

Leaders’ fixe effect is relevant for two reasons: the inclusion of leader fixed effects in the
model allows for the accounting of time-invariant leader characteristics that may influence the
environment, while simultaneously providing estimates of leader-specific effects. This approach
enables the estimation of the individual leader’s impact on the outcome variable, while controlling
for other factors. It also accounts for heterogeneity which captures leader-specific heterogeneity,
which is defined as the variation in leader effects across leaders.
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This model allows for an understanding of the extent to which leaders differ from each other.
Furthermore, it provides insight into leader-specific traits, whereby the estimation of heterogeneity
in leader’s effects enables the inference of the importance of leader-specific traits (e.g. ability,
style) in explaining emissions.

In accordance with the approach set forth by Serrano and Pérez (2011), Table 3.4 considers
the transitions in the education level of leaders. Accordingly, the positive transition is defined by
the binary variable, which assumes the value of 1 when a higher-level leader assumes the role of
alower-level leader and 0 otherwise. Similarly, the negative transition variable is assigned a value
of 1 if a lower-level leader succeeds a higher-level leader, and 0 if not.

The results presented in Tables 3 and 4 indicate that the impact of the leader’s educational
background is not a significant factor in the environment. Nevertheless, it is evident that the
policy pursued by the leader is the factor that matters.

Results of the Difference in Difference and PSM approach

Education can be regarded as an indicator of a person’s knowledge, skill base, cognitive
ability and leadership potential. The level of education (i.e., the number of years spent in formal
schooling), the type of education (mainly an MBA degree or other qualifications), and the quality
of education (the university’s prestige) are the most important indicators of a leader’s educational
background. These factors have been linked to organizational performance (You and al., 2020).

1
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Table 7. Leaders educational and professional background effects on CO2 emissions: PSM approach
Tabnuna 7. Biusinne 06pa3oBaTeIbHOT0 U MPO(eCCHOHATBLHOTO ONBITA JUIEPOB Ha BhIOpock CO2:
noaxon PSM

(postgraduate)  (positive) (Negative)  (Business)  (Lawyers)  (Politics)  (Militaries)

VARIABLES CcO2 CcO2 CcOo2 CcO2 CcO2 co2 CcO2
ATE -0.0491%**  -0.0352%**  (0.0358  -0.0429** -0.0316** -0.0204* (0.0473%***
(1vs0) (0.0107) (0.0103) (0.232) (0.0171)  (0.0136)  (0.0108)  (0.0157)
Observations 1,320 1,320 1,320 1,320 1,320 1,320 1,320

Source: Authors compilation. Note: Robust standard errors are reported in brackets. (***, **, *) indicate
statistical significance at 1%, 5%

HMcroununk: nonbopka asropos. [Ipumeyanune: B CKoOKax yka3aHbl HaJ@KHbIE CTAHIAPTHbIE OIIMOKH.
(¥**, ***) yra3pIBAIOT Ha CTAaTUCTHUYECKYIO 3HAYMMOCTB Ha ypoBHE 1%, 5%

The data presented in Tables 5 and 7 indicate that there is a negative and significant effect
of highly educated leaders on CO, emissions. However, a transition in a country from a low
to a highly educated leader does not significantly impact air quality (see table 8 in Appendix).
Conversely, a negative transition is accompanied by an increase of approximately 0.8% in air
pollution. This suggests that the environmental performance of a country is, to some extent,
attributable to the presence of political leaders, rather than being a mere consequence of chance,
as previously described by Berry and Fowler (2021).

Furthermore, Tables 5, 6 and 8§ in the appendix illustrates the placebo coefficient, representing
the impact of the fictitious treatment (placebo) on air quality. The insignificant placebo coefficient
suggests that the fictitious treatment does not exert a considerable influence on CO2 emissions,
thus reinforcing the soundness of the DiD design.

Conclusion and implications

The objective of this study was to determine the impact of presidential professional profiles
on CO? emissions. It is understood that the majority of studies examining the determinants of
pollution have consistently prioritized economic, structural, institutional, and political factors,
while seldom considering the individual characteristics of presidents. In line with extant literature
on political leaders, this chapter has identified a new determinant specific to the economies of
developing countries: the professional and academic background of heads of state.

A body of research in the social sciences, particularly in psychology and sociology, has
demonstrated that experiences such as studying abroad, socio-economic status (Hayo and
Florian Neumeier, 2011), and professional status (Dreher et al., 2009) can influence individuals’
preferences and define their performance. The present study hypothesizes that education is
strongly associated with income, skills, civic engagement, and leadership quality. This study aims
to contribute to the existing literature by examining the impact of leaders’ educational backgrounds
on their environmental performance. To this end, we employed the adaptive improved growth
model developed by Bertrand and Schoar (2003), leveraging four estimation methods: a graphical
approach, a two-stage residuals regression approach, a difference-in-difference approach, and a
propensity score matching approach. The results from the leader’s educational and professional
background show global variations from the estimation techniques. However, the results from
environmental policies remain consistent. The findings of the present study indicate that,
despite the cognizance of environmental challenges exhibited by highly educated leaders, the
implementation of contingency measures is the sole means of achieving a substantial reduction
in pollution levels.
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