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Abstract: The ASEAN region is one of the most susceptible regions to climate change, with three
of its countries—Myanmar, the Philippines, and Thailand—among those that have suffered the
greatest fatalities and economic losses because of climate-related disasters. This paper reveals that the
ASEAN’s environmental performance is sorely lagging other regions despite evidence of its cohesive
and comprehensive efforts to mitigate emissions and build up adaptive capacity to climate-related
disasters. Within the ASEAN, there exist gaps in environmental performance between each country.
This suggests that increased cooperation between individual ASEAN countries is pertinent for the
region to collectively combat climate change. In addition, we show that government effectiveness
has a positive influence on a country’s climate performance, signifying that a government’s strong
commitment to governance is necessary in the fight against climate change.
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1. Introduction

Southeast Asia is among the regions that are most susceptible to climate change.
The region has already seen its ramifications in the form of extreme weather events and
heat waves, with anthropogenic causes being the main driver of climate change. In fact,
Germanwatch has ranked three ASEAN countries among those that have suffered the
greatest economic damage and number of fatalities from climate change [1]. Despite that,
research has shown that the mitigation efforts of the Association of Southeast Asian Nations
(ASEAN) have been insufficient to combat climate change [2]. This is worrying as estimates
by the International Monetary Fund predict that climate change could decrease Southeast
Asia’s overall GDP by over 11% [3].

However, ASEAN countries are committed to combating climate change, with all
ten member states having ratified the 2015 Paris (Climate) Agreement. At the same time,
ASEAN has set up multiple bodies and frameworks to adapt to climate change across
multiple sectors, including the energy, transport, and agriculture sector. As such, this
paper investigates the effectiveness of ASEAN’s strategies to mitigate climate change and
whether ASEAN is doing enough, specifically with relation to the United Nations’ 13th
sustainable development goal to combat climate change. This is done using data from the
environmental performance index from years 1996 to 2018, as a proxy to measure progress
in achieving the 13th sustainable goal.

Climate change is a global concern and is the direct collective result of rapid indus-
trialization and economic expansion over the last few decades. This has resulted in the
global temperature increasing by approximately one degree Celsius over pre-industrial
levels. The significant increase in accumulated heat is driving temperatures up, melting
sea ice, and causing the natural environment to rapidly deteriorate. The impact of climate
change additionally poses a danger to people’s lives through food insecurity, adverse health
impacts, and population displacement. In the ASEAN region specifically, disasters such as
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the 2009 tropical storm Ondoy in the Philippines, which resulted in over US$1 billion in
damages, cements the importance of adaptation and mitigation efforts in the region [4].

The global community acknowledges this risk, and the hallmark 2015 Paris Agreement
signified the strengthening of international cooperation and multilateral action against
climate change. The Paris Agreement is an international treaty on climate change with
the goal of garnering the support of countries to limit global warming to 1.5 degrees
over pre-industrial levels, while simultaneously adapting infrastructure and measures to
defend against the ramifications of climate change. The Paris Agreement was signed by
196 parties at COP21 in Paris in 2015 where countries are legally bound to the agreement.
Participating countries must formulate long term plans and strategies to build the capacity
to safeguard their country against climate change, while collectively working towards
a climate neutral world on a sustainable growth trajectory. Yet, the Intergovernmental
Panel on Climate Change (IPCC) estimates that existing national plans on mitigation and
adaptation strategies will fall short of meeting the Paris Agreement’s objectives. Globally,
more extensive transformative systemic change, sustainable development, adaptation, and
mitigation efforts are required to prevent temperatures from rising to 1.5 degrees above
pre-industrial levels [5].

In the ASEAN context, mitigation efforts in key sectors, including agricultural and
energy sectors, are particularly important. This stems from the high carbon footprint of
such sectors, where the agriculture sector is the greatest driver of deforestation [6], which is
exacerbated by the methods used, such as slash-and-burn in Indonesia, that consequently
increases the amount of greenhouse gases released. In addition, this method of clearing
has also led to cross-boundary haze, with economic losses extending beyond borders [7].
In addition, the growing demand for energy in the ASEAN, and the country’s reliance on
fossil fuels, equates to ASEAN’s carbon-intensive growth. This indicates that mitigation
efforts are crucial to the ASEAN’s efforts towards tackling climate change.

There is currently no known study that empirically examines the ASEAN’s environ-
mental performance in comparison with other regions and non-ASEAN countries and the
differences in environmental performance within ASEAN. There is also no known study
that utilizes the climate change index of the EPI to study a country’s progress in achieving
the SDG 13 that we are aware of. We believe that this paper provides a metric for crucial
parties, such as ASEAN government bodies and working climate groups, to understand
their standing in terms of environmental performance, and the crucial areas that require
further efforts on the mitigation front. This can also serve as a checkpoint to study the
ASEAN's progress in meeting the United Nation’s Sustainable Development Goals since
2015, considering the limited data availability of a country’s progress in the 13th goal of
climate change.

The remainder of this paper is organized as follows. Section 2 provides a brief review
of the pertinent related literature. Section 3 discusses the data and methodology of the
research. Section 4 presents our empirical findings, Section 5 examines the influence a
government’s effectiveness exerts on climate performance, and Section 6 concludes.

2. Literature Review

This section examines the current literature on the ASEAN’s progress towards meeting
the United Nation’s 13th sustainable development goal on climate action [8]. The existing
literature largely focuses on examining the ASEAN’s progress on achieving the 13th goal of
climate action through a focus on the various ASEAN frameworks to adapt specific sectors
to climate change. Sectoral adaptation efforts range from those in transport, agriculture,
food security, energy, to the adaptation of infrastructure to deal with sea-level rise [4,9-12].
Though they provide an in-depth understanding of the ASEAN’s progress in achieving
sustainability in that specific sector, they do not really provide a cohesive view of the
ASEAN’s regional efforts across multiple sectors to adapt to, and combat, climate change.
In addition, there are reports that evaluate the ASEAN’s progress on all the sustainable
development goals (SDG), but goal 13 of climate action is often only briefly elaborated on
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due to a lack of data availability [13]. Other than that, there are also compilations of all
the policies that the individual ASEAN countries have taken to integrate climate measures
into policy, but there is not much evaluation of the overall effectiveness of these individual
policies, or of regional ones [14]. Overall, the consensus is that, both collectively and
individually, the ASEAN is doing a lot across multiple sectors, but that it is not sufficient
to adequately mitigate the ASEAN’s contribution to climate change and safeguard the
ASEAN against climate-related stressors.

Eckstein, Kiinzel, and Schifer [1] have provided evidence that three ASEAN countries—
Myanmar, the Philippines, and Thailand—are among those that have suffered the greatest
fatalities and economic losses because of climate-related disasters. In many cases, such
worrisome evidence heightens environmental sensitivity and corresponding measures.
Evidence from past research corroborates the positive relationship between concern about
climate change and occurrence of disasters and note its role in effective communication
of climate risks by the authorities to the public [15]. In addition, climate perceptions are
also found to influence the likelihood of individuals supporting national and international
policies for mitigation efforts [16,17]. As climate perception plays an important role in
public support for the mitigation of climate risks, it is imperative that we take stock of the
progress on the 13th goal within the ASEAN region.

Past empirical studies have compared the environmental performance of Asia, in-
cluding ASEAN countries, to other regions. These studies utilize the environmental per-
formance index due to its ability to provide a somewhat comprehensive assessment of
national environmental performance [18,19]. Chang, Dong and Liu [19] study the differ-
ence in environmental governance performance between European countries and Asian
countries on environmental performance outcomes and used the country’s expenditure
on environmental protection to measure the extent of environmental governance. They
find that governments’ environmental expenditure significantly reduces carbon dioxide
emissions for Asian countries, but that the same effect did not carry over to improve-
ments in the environmental performance index. In addition, Basrija and Handoyo [20] find
a strong relationship between a country’s government effectiveness and environmental
performance. In their work, the government effectiveness indicator from the Worldwide
Governance Indicator is used to measure the effectiveness of a country’s government.
Likewise, Duit [21] reports that the effectiveness of a country’s government is a significant
influence on a country’s ability to successfully tackle climate change.

Another crucial perspective to consider is the relationship between climate policies
and the pace of a country’s economic development. Previous research found a bi-directional
causality between carbon dioxide emissions and GDP and concluded that it is hard to
decouple carbon dioxide emissions from economic growth and decreasing one might mean
sacrificing another [22]. At the same time, a positive link between economic growth and
leveraging renewable energy sources has also been found [23], along with evidence that
highlights the importance of investing in adaptive capital, defined as capital that reduces
climate damage, in improving welfare. Considered alongside evidence that proves the
necessity of mitigation and adaptation policies for sustainable economic growth [24], this
collectively highlights the importance of integrating climate-friendly policies for long-term
economic health.

In addition, past research by Gripenberg [25] has shown that the environmental
performance index (EPI) relates to SDG 13—Climate Action, where the EPI contained
metrics that measured indicators related to SDG 13. They are related in the sense that
EPI provides quantitative measures to track the reduction of greenhouse gas emissions,
which is related to the overall goal of taking climate action, despite SDG 13 not having
an indicator which deals with the reduction of greenhouse gas emissions. This is because
the indicators used to measure progress of SDG 13 are mostly focused on policy efforts to
adapt to, and mitigate, the emissions of pollutants, instead of quantitative indicators to
measure a decrease in emissions [25]. While we acknowledge that the EPI does not provide
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a perfect proxy for measuring a country’s progress in achieving SDG 13, it is adequate for
the purposes of this study.

3. Data and Methodology

This paper examines the effectiveness of the ASEAN’s regional policies to fight against
climate change, specifically with relation to SDG 13. The climate change index of the
environmental performance index (EPI) is used as a proxy to measure the ASEAN’s progress
in achieving SDG 13, in contrast to the rest of the world. This is done to provide a
quantitative view of the progress in achieving SDG 13, due to the qualitative nature of
SDG 13 indicators. We employ pooled ordinary least squares regressions to understand the
ASEAN's environmental performance in comparison to other countries and regions, while
controlling for each country’s wealth through its per capita gross domestic product.

The EP], in essence, gives an assessment of the state of environmental health and
ecosystem vitality in 180 nations worldwide. The EPI index calculates an overall score out
of 100 by looking at 11 areas, including air quality, sanitation and drinking water, heavy
metals, waste management, biodiversity and habitat, ecosystem services, fisheries, climate
change, pollution emissions, agriculture, and water resources. The higher the score, the
better the country’s environmental performance is. In addition, the EPI's proximity-to-
target methodology allows the EPI scores of different countries and regions to be compared,
providing a broad overview of the disparities in environmental performance [26].

Figure 1 illustrates the components of the EPI, breaking it down into 11 issue categories,
the indicators within each issue category, and the relative weights assigned to each indicator.
We focus on the Climate Change issue category of the Ecosystem Vitality component of the
EPI to investigate how the ASEAN compares to the rest of the world in terms of climate
change, which is most relevant to SDG 13. The climate change index (CCH) is calculated
through utilizing the weights of each index within the Climate Change subset. In addition,
the EPI contains the scores of the respective indices of countries from years 1995 to 2020,
allowing us to incorporate each country’s environmental performance within each specific
index over time. However, we only use data from 1996 to 2018 in our analysis. With this,
the EPI provides an avenue to investigate the reason behind a country’s weak, or strong,
climate score, to gain an understanding of the specific issue that needs to be tackled.

The indices from the EPI are used to compute the CCH score, with the relevant
information being referenced from the EPI’s 2020 technical appendix as follows:

(1) Carbon Dioxide Growth Rate (CDA). The CDA index accounts for 55% of the climate
change index (CCH). It is computed as the average yearly rate of change of raw carbon
dioxide emissions from 2008 to 2017, corrected for economic trends to identify CDA
changes caused by policy rather than economic fluctuations.

(2) Methane Growth Rate (CHA). The CHA index accounts for 15% of the climate change
index (CCH). It is estimated as the average yearly rate of change of raw methane
emissions from 2008 to 2017, corrected for economic trends to identify CHA changes
caused by policy rather than economic variations.

(3) F-gas Growth Rate (FGA). The FGA index accounts for 10% of the climate change
index (CCH). It is computed as the average annual rate of change in raw fluorinated
gas emissions from 2008 to 2017, corrected for economic trends to isolate changes in
FGA caused by policy rather than economic variations.

(4) Nitrogen Dioxide Growth Rate (NDA). The NDA index accounts for 5% of the climate
change index (CCH). It is computed as the average annual rate of change of raw
nitrous oxide emissions from 2008 to 2017, corrected for economic trends so as to
isolate changes in NDA caused by policy rather than economic variations.

(5) Black Carbon Growth Rate (BCA). The BCA index accounts for 5% of the climate
change index (CCH). It is estimated as the average annual rate of change in black
carbon emissions from 2005 to 2014, adjusted for economic trends so as to identify
changes in BCA caused by policy rather than economic variations
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(6) CO, from Land Cover (LCB). The LCB index accounts for 2.5% of the overall climate
change index (CCH). This indicator measures CO, emissions caused by changes in
land cover and is computed from 2001 to 2015.

(7)  Green House Gas Intensity Trend (GIB). The GIB index accounts for 5% of the climate
change index (CCH). This measures the rate of increase in greenhouse gas intensity—
greenhouse gas emissions per unit of GDP—and shows the country’s capacity to
decouple economic growth from emissions growth.

(8) Green House Gas per Capita (GHP). The GHP index comprises 2.5% of the climate change
index (CCH). It measures the greenhouse gas emissions per capita for each country.

Issue Category TLA Wt. Indicator TLA Wt
PM:2s Exposure PMD 55%

Air Quality AIR 50% Household Solid Fuels HAD 40%
Ozone Exposure 0ozZD 5%

Sanitation & Drinking H20 40% Unsafe Sapitétion usD 40%
Water Unsafe Drinking Water UwbD 60%
Heavy Metals HMT 5% Lead Exposure PBD 100%
Waste Management  WMG 5% Controlled Solid Waste MSW 100%
Terrestrial Biome Protection (national) TBN 20%

Terrestrial Biome Protection (global) TBG 20%

Marine Protected Areas MPA 20%

Biodiversity & Habitat BDH 25% Protected Areas Representativeness Index PAR 10%
Species Habitat Index SHI 10%

Species Protection Index SPI 10%

Biodiversity Habitat Index BHV 10%

Tree Cover Loss TCL 90%

Ecosystem Services ECS 10% Grassland Loss GRL 5%
Wetland Loss WTL 5%

Fish Stock Status FSS 35%

Fisheries FSH 10% Marine Trophic Index RMS 35%

Fish Caught by Trawling FGT 30%

CO; Growth Rate CDA 55%

CH: Growth Rate CHA 15%

F-gas Growth Rate FGA 10%

» N:0 Growth Rate NDA 5%
ChmateChangs  CCH 0% o sck Cartion Growth Rate BCA 5%
CO: from Land Cover LCB 25%

GHG Intensity Trend GIB 5%

GHG per Capita GHP 25%

. _ SO, Growth Rate SDA 50%
Pollution Emissions APE 5% NO, Growth Rate NXA 50%
Agriculture AGR 5% Sustainable Nitrogen Management Index SNM 100%
Water Resources WRS 5% Wastewater Treatment WWT 100%

Figure 1. Environmental performance index technical appendix. Note: This figure outlines the
breakdown of the policy objectives, issue categories, and the three letter abbreviations (TLA) measured
by the environmental performance index, as well as their respective weights (Wt.) within each
issue category. We focus on the issue category of climate change and utilize the indicators and
weights within the issue category to estimate the climate change score (CCH). Source: Environmental
Performance Index Technical Appendix [27].

Each index is scored out of 100, where a higher score reflects a better performance in
that aspect. A score of 100 indicates that a target related to that index has been achieved,
while a score of 0 reflects the worst possible performance in relation to that target. To
understand how the CCH score has changed over time, the CCH score was calculated from
years 1995 to 2020, utilizing the time series data available for each of the indexes from past
releases of the EPI report. The overall weighted average CCH score using the weights from
the 2020 EPI release is computed as:
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CCH scoreyeqr = 0.55CD Ayeqr + 0.15CH Ayear +0.1FG Ayear + 0.05ND Ayear+

1
0.05BC Ayear + 0.025LCByeqy -+ 0.05GIByeqr + 0.025GHPyeqy M

In the study, gross domestic product (GDP) per capita is used to control for the
country’s state of development. Stern (2018) employs the environmental Kuznets curve to
propose a link between environmental quality and economic development as measured
by GDP per capita. He posits that the early stages of an economy’s growth are usually
coupled with a decrease in environmental quality as emissions increase. However, once a
country has achieved a certain level of GDP per capita, there tends to be an improvement
in emissions as the economy experiences growth. In addition, previous empirical studies
have shown that GDP has one of the greatest influences on a country’s carbon dioxide
emissions [28]. The unit of the GDP per capita is a constant 2011 US dollars per person. To
calculate the GDP per capita, each country’s GDP and population over the years is obtained
from the environmental performance index (EPI) database, where the data for these metrics
were originally sourced from the World Bank.

To understand the ASEAN'’s overall environmental performance compared with other
countries, a pooled ordinary least squares regression is conducted to investigate a country’s
environmental performance based on its region, while controlling for the country’s wealth
through its GDP per capita. We investigate the ASEAN’s performance (a) in contrast
to other regions of the world, (b) against all non-ASEAN countries, and (c) within each
country in the ASEAN. Each model is run by regressing the computed CCH score against
dummy variable(s) that represent a country’s geographic region. The models control for
each country’s wealth measured by the natural logarithm of its per capita GDP (GDP).
Equation (2) examines the strength of ASEAN’s environmental performance relative to
non-ASEAN countries:

CCHj; = Bo + B1ASEAN; + B2GDPj + ¢4 )

where CCHj; refers to the climate change index of the relevant country in year ¢, ASEAN;
is an independent dummy variable which takes on a value of 1 if it is an ASEAN country,
and 0 otherwise, GDPj;, which serves as a control variable, refers to the natural logarithm
of the relevant country’s per capita GDP in year ¢, ;s are the regression coefficients, and
¢jt is an error term ~N[0, 1].

Equation (3) models how a country’s environmental performance changes if it belongs
to the ASEAN region, relative to other individual geographic regions of the world, while
controlling for the country’s GDP:

8 .
CCHj; = Bo + ijl BjRegionj + BoGDPy + ¢&j 3)

where CCHj; refers to the climate change index of the relevant country in year ¢, Region;; are
dummy variables representing the regions of the ASEAN, Eastern Europe, Former Soviet
States, the Global West, Greater Middle East, Latin America & Caribbean, Southern Asia,
and Sub-Saharan Africa. They take on a value of 1 if a country belongs to that region. The
Asia-Pacific region is left out to avoid having a model that is less than full ranked. GDP;;
refers to the natural logarithm of each individual country’s GDP per capita over time. ;s
are the regression coefficients, and ¢ is an error term ~N[0, 1].

Equation (4) studies how environmental performance differs among the various
countries within the ASEAN region, while controlling for the country’s GDP:

6
CCH;; = o+ Zkzl BxCountryy + ByGDPj 4 €4 4)

where CCHj; refers to the climate change index of the relevant country in year ¢, Countryy,
are dummy variables representing the ASEAN countries of Singapore, Indonesia, Malaysia,
the Philippines, and Thailand. The dummies take on a value of 1 if the observation belongs
to that country. Only six out of the 10 countries within the ASEAN have climate change
data available. Brunei Darussalam is left out to avoid having a model that is less than full
ranked. GDPj; refers to the natural logarithm of each individual country’s GDP per capita
over time. B;’s are the regression coefficients, and ¢; is an error term ~NJ[0, 1].
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4. Empirical Results

Table 1 shows the results of the pooled ordinary least squares regression of Equation (2)
for the environmental performance of ASEAN countries, relative to non-ASEAN countries,
while controlling for each country’s per capita GDP. The independent variables are sin-
gularly and jointly significant at the 1% level. As expected, countries with a higher GDP
per capita display better environmental performance, as seen by the positive coefficient
of the GDP variable. This corroborates with the expectations of Stern’s environmental
Kuznets curve [29], which emphasizes an improvement in environmental standards once
a country has achieved a certain level of development. However, the impact is small
where a 1% increase in GDP per capita leads to the overall environmental performance
increasing by 0.0535, holding all other variables constant. Lastly, the results show that
ASEAN countries perform worse in terms of their environmental performance, on average,
where a country’s environmental performance is estimated to fall by 11.02 points if the
country is an ASEAN country.

Table 1. Environmental performance in ASEAN relative to non-ASEAN countries.

Variable Coefficient p-Value t-Statistic
Constant term 4.67 ** 0.0692 1.82
ASEAN —11.02 *** 0.0000 19.70
GDP 5.35 *** 0.0000 —8.53
Number of observations 2725
R-squared 0.1370
F-statistic 216.19 ***

Note: This table contains the results of a pooled ordinary least squares regression, which examines the ASEAN’s
environmental performance relative to non-ASEAN countries, while controlling for the country’s wealth:
CCHjs = PBo + B1ASEAN;; + B2GDPy + ¢j;, where CCHj; refers to the climate change index of the relevant
country in year {, ASEAN;; is an independent dummy variable which takes on a value of 1 if it is an ASEAN
country, and 0 otherwise, GDP;;, which serves as a control variable, refers to the natural logarithm of the relevant
country’s per capita GDP in year ¢, B;’s are the regression coefficients, and ¢;; is an error term ~N[0, 1]. ***, ** show
statistical significance at the 1% and 5% levels, respectively.

Table 2 documents the results of Equation (3) for the environmental performance
of countries within the ASEAN region, relative to countries within the other seven non-
ASEAN regions, while controlling for each country’s per capita GDP. All independent
variables are jointly significant at the 1% level. Once again, wealthier countries tend to have
better environmental performance as evidenced by the positive and significant coefficient of
GDP. However, the effect is less pronounced than in Equation (2), where now a 1% increase
in GDP per capita results in the environmental performance falling by 0.0261, holding other
factors constant. Overall, a country tends to perform worse in terms of its environmental
score if it belongs to the region of ASEAN, Greater Middle East, or Sub-Saharan Africa.

In Table 3, we show the results of the pooled ordinary least squares regression of
Equation (4) for the environmental performance of individual ASEAN countries, while
controlling for each country’s per capita GDP. The model is statistically significant at the
1% level. Considering the six ASEAN countries (The remaining four ASEAN countries—
Cambodia, Vietnam, Laos and Myanmar—were not included as data for at least one of the
indexes used in the CCH score was missing) in the study, GDP per capita has a positive
impact on environmental scores where, holding other factors constant, a 1% increase in
GDP per capita tends to result in environmental scores increasing by 0.03. In addition,
after controlling for each country’s GDP, only Singapore is significantly associated, at the
95% level, to CCH, highlighting that Singapore performs better in terms of CCH scores,
on average, however not necessarily due to their higher wealth as per capita GDP is not
significantly associated with CCH at the 95% level. The results of Equation (4) signifies
that a country’s individual wealth does not play the most significant role when it comes to
influencing CCH scores, while the results of Equations (2) and (3) provide evidence that
regional wealth plays an influential part in affecting CCH scores as seen from the statistical
significance of per capita GDP, at a 99% level.
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Table 2. Environmental performance of countries within ASEAN relative to countries within
other regions.

Variable Coefficient p-Value t-Statistic
Constant term 24.74 *** 0.0000 6.41
ASEAN —4.15 *** 0.0091 —2.60
Eastern Europe 13.85 *** 0.0000 10.76
Former Soviet States 10.92 *** 0.0000 7.81
Global West 13.62 *** 0.0000 10.12
Greater Middle East —6.94 *** 0.0000 —4.84
Latin America & Caribbean 1.40 0.2724 1.10
Southern Asia —2.17 0.3427 —0.949
Sub-Saharan Africa —-1.72 0.2246 —1.21
GDP 2.61 *** 0.0000 6.68
Number of observations 2725
R-squared 0.312
F-statistic 136.80 ***

Note: This table contains the results of a pooled ordinary least squares regression model of how a country’s
environmental performance changes if it belongs to the ASEAN region, relative to other geographic regions of the
world, while controlling for the country’s wealth: CCH;; = o + Z?:l BjRegionj; + B9GDP;; + €, where CCHj;
refers to the climate change index of the relevant country in year t, Region;; are dummy variables representing
the regions of the ASEAN, Eastern Europe, Former Soviet States, the Global West, Greater Middle East, Latin
America & Caribbean, Southern Asia, and Sub-Saharan Africa. They take on a value of 1 if a country belongs to
that region. GDP;; refers to the natural logarithm of each individual country’s GDP per capita over time. ;s are
the regression coefficients, and ¢;; is an error term ~ N[0, 1]. *** shows statistical significance at the 1% level.

Table 3. Environmental performance among individual ASEAN countries.

Variable Coefficient p-Value t-Statistic
Constant term 12.81 0.8084 0.24
Singapore 6.88 ** 0.0435 2.04
Indonesia 6.64 0.5627 0.58
Malaysia —4.08 0.5789 —0.56
Philippines 11.36 0.3907 0.86
Thailand 2.38 0.8016 0.25
GDP 3.00 0.8084 0.25
Numbel" of 2795
observations
R-squared 0.157
F-statistic 4.24 ***

Note: This table contains the results of a pooled ordinary least squares regression of how environmental perfor-
mance differs among the various countries within the ASEAN region, while controlling for the country’s wealth:
CCH;js = Bo + 22:1 BrCountryy + B7GDPy + €1, where CCHj; refers to the climate change index of the relevant
country in year t, Countryy; are dummy variables representing the ASEAN countries of Singapore, Indonesia,
Malaysia, the Philippines and Thailand. The dummies take on a value of 1 if the observation belongs to that
country. GDP;; refers to the natural logarithm of each individual country’s GDP per capita over time. §;’s are
the regression coefficients, and ¢; is an error term ~NJ0, 1]. *** and ** show statistical significance at the 1% and
5% levels, respectively.

The results of Table 3 reflect that, holding all other factors constant, Singapore tends
to perform better in terms of its CCH score, which is positive and statistically significant
at the 95% level. However, Figure 2, Chart A, which depicts each ASEAN country’s CCH
score from 1995 to 2018, indicates that Singapore’s and the Philippines” CCH score started
to decline in 2008. While Singapore’s climate performance may be somewhat concerning
despite having a higher per capita GDP (Figure 2, Chart B), it is observed that the CCH
scores of all countries, including Singapore and the Philippines, have started increasing in
the years shortly after the 2015 Paris Agreement.

Each country’s climate change (CCH) score comprises several individual metrics
shown in Figure 3, and explained below, that reveal their performance in relation to a
specific type of greenhouse gas emission. Investigating individual metrics reflects areas of
concern for greenhouse gases where, on average, most metrics perform moderately well.
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This could reflect that greater mitigation policies to reduce greenhouse gas emissions are
vital for the ASEAN. Overall, emphasis on environmental action is vital for the ASEAN,
as environmental disruptions can thwart the region’s progress in economic development.

Chart A
CCH score over time Country
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Figure 2. Climate change performance and GDP per capita among ASEAN countries. Note: This
figure graphically presents the climate change performance (CCH score) of the six ASEAN countries
from 1995 to 2018 (Chart A) and their GDP per capita (Chart B).
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Figure 3. Climate change performance by type of greenhouse gas emission among ASEAN coun-
tries. Note: This figure contains eight charts, which show the trends from 1995 to 2018 for each of
the climate change components in the environmental performance index: (Chart A)—the carbon
dioxide growth rate (CDA score); (Chart B)—the methane growth rate (CHA score); (Chart C)—the
fluorine gas growth rate (FGA score): (Chart D)—the nitrogen dioxide growth rate (NDA score);
(Chart E)—the black carbon growth rate (BCA score); (Chart F)—the land cover gas growth rate (LCB
score); (Chart G)—the greenhouse gas intensity trend (GIB score); and (Chart H)—the greenhouse

gas per capita (GHP score). Note that in Chart F, the computation of the LCB metric makes use

of information from 2001 to 2015, to arrive at one reading in 2020, according to the EPI’s technical

appendix. We represent this as a straight line over the years.

1.

Carbon Dioxide Growth Rate (CDA) of ASEAN countries over time. Chart A reveals
that, from 2007, the CDA scores of Singapore, Brunei Darussalam, and the Philippines
were on a downward trend which implies a higher carbon dioxide growth rate,
while Indonesia, Malaysia, and Thailand saw their CDA scores generally improving.
Singapore’s CDA score was on target from years 2005 to 2009; thereafter, it dropped
drastically. As the CDA constitutes 55% of the climate change index, a country’s weak
or strong performance in climate scores is likely attributed to its CDA score.
Methane Growth Rate (CHA) of ASEAN countries over time. Chart B shows that
all countries other than Indonesia have increasing CHA scores in recent years. This
reflects an improvement in methane emissions over time, and that Indonesia has room
for improvement.

F-gas Growth Rate (FGA) of ASEAN countries over time. In Chart C, we observe that
all countries but Indonesia have an increasing FGA score in recent years. This reflects
improvement in fluorine gas emissions over time.

Nitrogen Dioxide Growth Rate (NDA) of ASEAN countries over time. Chart D shows
that all countries’ NDA scores have risen in recent years. This reflects improvement in
nitrous oxide emissions over time. In addition, for years 2013 to 2019, Singapore has
been performing rather well in this aspect and, from 2010, Malaysia saw a marked
improvement in its NDA score.

Black Carbon Growth Rate (BCA) of ASEAN countries over time. In Chart E, we
see that Singapore and the Philippines have a declining BCA score over the years
with Singapore’s decreasing at a much greater rate than the Philippines, indicating a
potential area of concern for Singapore.

Carbon Dioxide from Land Cover Trend (LCB) of ASEAN countries over time. In
Chart F, we observe that Singapore has the lowest LCB index among all ASEAN
countries, while Brunei Darussalam performs the best. This indicates Singapore’s
high change in proportion of land cover over the years.

Greenhouse Gas Intensity Trend (GIB) of ASEAN countries over time. Singapore
and Brunei Darussalam’s GIB scores, according to Chart G, have largely been on a
downward trend up to 2016, while the remaining countries’ GIB scores have generally
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trended upwards. Singapore’s decreasing GIB score is consistent with its strong
economic growth, which is often coupled with a corresponding emissions increase.
All countries” GIB scores have improved, starting from 2016, in line with the 2015
Paris Agreement that resulted in government intervention against climate change.

8.  Greenhouse Gas per Capita (GHP) of ASEAN countries over time. Chart H highlights
that Singapore consistently performs poorly in its GHP scores in all years except
2007 and 2012, while the Philippines consistently performs the best. This indicates
that Singapore’s overall greenhouse gas emissions are significant, especially when
compared against her comparatively small population.

5. Robustness Checks: The Role of a Country’s Governance

To add credence to our findings, we conduct robustness checks by exploring whether
a country’s governance has any impact on the results. According to the Organization for
Economic Co-operation and Development (OECD), effective governance across all levels
of the government is vital for coordinated action against climate change [30]. In addition,
Meadowcroft (2010) highlights that an effective government is necessary to successfully
implement mitigation actions to mitigate the country’s contribution to climate change, and
adaptation actions to safeguard against the ramifications of climate change [31]. Likewise,
previous studies have shown that the government effectiveness indicator has a positive
influence on a country’s EPI performance [20]. In addition, developed countries would
require more intricate institutional mechanisms for mitigation policies, while the less devel-
oped nations would tend to focus more on adaptation efforts, or focus on mitigating one
sector at a time [31]. Hence, an indicator representing a country’s government effectiveness,
the World Bank’s Government Effectiveness (GOE) index is introduced.

The GOE provides a metric for understanding the quality of a country’s public and civil
service, and the extent to which these services are free from political pressures. In addition,
it studies the quality of policies that are formulated and implemented, as well as the
government’s commitment to the policies. The indicator can be compared across countries
and across time and has a score which ranges from —2.5 to 2.5. The higher the score, the
better the government effectiveness of a particular country [32]. Figure 4 provides visual
representation of the GOE index for the six ASEAN countries over time.

We perform a pooled ordinary least squares regression to study the ASEAN countries’
environmental performance relative to non-ASEAN countries while controlling for each
country’s wealth using their per capita GDP and government effectiveness using their GOE
index. The model is shown in Equation (5):

CCH; = BO + ﬁlASEANl‘t + ﬁzGDPit + ,BgGOEit + & (5)

where CCHj; refers to the climate change index of the relevant country in year ¢, ASEAN;
is a dummy variable which takes on 1 if it is an ASEAN country, and 0 otherwise. GDPj;
refers to the natural logarithm of each individual country’s per capita GDP over time and
GOE, refers to the government effectiveness of the relevant country in year ¢. ;’s are the
regression coefficients, and ¢;; is an error term ~N[0,1].

Equation (6) models how a country’s environmental performance changes if it be-
longs to the ASEAN region, relative to other individual geographic regions of the world,
while controlling for each country’s wealth using their per capita GDP and government
effectiveness using their GOE index:

8
CCHy = Bo + ) BjRegionjs + BeGDPy; + B1oGOEj; + ¢y (6)
j=1
where CCHj; refers to the climate change index of the relevant country in year t. As in
Equation (3), Regionj; are dummy variables representing the regions of the ASEAN, Eastern
Europe, Former Soviet States, the Global West, Greater Middle East, Latin America &
Caribbean, Southern Asia, and Sub-Saharan Africa. GDPj; refers to the natural logarithm of
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each individual country’s per capita GDP over time and GOEj; refers to the government
effectiveness in year t. B;’s are the regression coefficients, and ¢; is an error term ~NJ[0, 1].

GOE score over time

GOE score

1996 1998 2000

Country

Brunei Darussalam
Indonesia

Malaysia
Philippines
Singapore

N~ Thailand

- Singapore —

Malaysia

_Indonesia

Philippines

2008
Year

2002 2004 2006 2010 2012 2014 2016 2018

Figure 4. Government effectiveness index among ASEAN countries. Note: This figure shows the
trend of the government effectiveness (GOE) score among the six ASEAN countries in the study from
1995 to 2018.

Equation (7) investigates how environmental performance differs among the various
countries within the ASEAN region while controlling for each country’s wealth using their
per capita GDP and government effectiveness using their GOE index:

5
CCHj; = Bo + Z BixCountryyy + BeGDP; + B7GOE;; + €
k=1

@)

where CCHj; refers to the climate change index of the relevant country in year . As
in Equation (4), Countryy; are dummy variables representing the ASEAN countries of
Singapore, Indonesia, Malaysia, Philippines, and Thailand. GDP;; refers to the natural
logarithm of each individual country’s per capita GDP over time and GOE;; refers to the
government effectiveness in year . ;’s are the regression coefficients, and ¢; is an error
term ~NJ0, 1].

Table 4 reports the findings of Equation (5), which shows the relation between a
country’s climate performance and whether it belongs to the ASEAN region, controlling
for its GDP and government effectiveness. All variables are found to be individually and
jointly significant. Non-ASEAN countries have better environmental performance than
their ASEAN counterparts as evidenced by the negatively significant coefficient of the
ASEAN. As expected, wealthier nations perform better than less wealthy ones as shown by
the positive GDP coefficient. In addition, we find that GOE is positively and significantly
associated with climate scores at the 1% level. This indicates that government effectiveness
likely influences the strength of a country’s climate governance, as well as its ability to
implement policies that are environmentally friendly.
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Table 4. Environmental performance and government effectiveness in ASEAN relative to non-ASEAN

countries.
Variable Coefficient p-Value t-Statistic
Constant term 24.36 ** 0.0000 5.86
ASEAN —11.47 *** 0.0000 —8.41
GDP 3.16 *** 0.0000 7.06
GOE 3.81 *** 0.0000 7.93
Number of observations 2268
R-squared 0.1840
F-statistic 170.12 ***

Note: This table contains the results of a pooled ordinary least squares regression of the environmental per-
formance of ASEAN countries, relative to non-ASEAN countries while controlling for the country’s wealth
and government effectiveness: CCHj; = Bo + B1ASEAN;; + BoGDPi; 4+ B3GOE;; + €1, where CCHj; refers to the
climate change index of the relevant country in year t, ASEAN;; is a dummy variable which takes on 1 if it is an
ASEAN country, and 0 otherwise. GDP;; refers to the natural logarithm of each individual country’s per capita
GDP over time and GOE;; refers to the government effectiveness of the relevant country in year t. §;’s are the
regression coefficients, and ¢; is an error term ~NJ0, 1]. *** and ** show statistical significance at the 1% and
5% levels, respectively.

Table 5 documents the results of Equation (6), which models how a country’s en-
vironmental performance changes if it belongs to the ASEAN region, relative to other
individual geographic regions of the world, while controlling for each country’s wealth
and government effectiveness. All variables are jointly significant at the 1% level. Overall,
a more effective government and more wealth are associated with higher environmental
scores. The measure of government effectiveness, GOE, has a positive but insignificant
coefficient. Countries from the regions of Eastern Europe, Former Soviet States, and the
Global West tend to perform better in terms of their environmental scores, while those that
belong to the ASEAN and the Greater Middle East tend to perform worse.

Table 5. Environmental performance and government effectiveness of countries within the ASEAN
region relative to countries within other regions.

Variable Coefficient p-Value t-Statistic
Constant term 24,83 *** 0.0000 5.06
ASEAN —3.58 ** 0.0359 —-2.10
Eastern Europe 13.98 *** 0.0000 10.08
Former Soviet States 9.57 *** 0.0000 6.17
Global West 14.07 *** 0.0000 9.49
Greater Middle East —6.44 *** 0.0001 —4.03
Latin America & Caribbean 3.45 ** 0.0130 2.49
Southern Asia -1.29 0.6005 —0.52
Sub-Saharan Africa —-1.14 0.4585 —0.74
GDP 2.53 *** 0.0000 4.93
GOE 0.61 0.2740 1.09
Number of observations 2268
R-squared 0.3256
F-statistic 108.97 ***

Note: This table contains the results of a pooled ordinary least squares regression model of how a
country’s environmental performance changes if it belongs to the ASEAN region, relative to other geo-
graphic regions of the world, while controlling for the country’s wealth and government effectiveness:
CCHjt = Bo+ E?Zl BjRegionj; + BoGDP;; + B1oGOE;; + ¢ir, where CCH; refers to the climate change index
of the relevant country in year ¢, Region;; are dummy variables representing the regions of the ASEAN, Eastern
Europe, Former Soviet States, the Global West, Greater Middle East, Latin America & Caribbean, Southern Asia,
and Sub-Saharan Africa. GDP;; refers to the natural logarithm of each individual country’s per capita GDP over
time and GOE;; refers to the government effectiveness in year t. B;’s are the regression coefficients, and ¢;; is an
error term ~NJ0, 1]. ** and ** show statistical significance at the 1% and 5% levels, respectively.

Table 6 provides the results of Equation (7) on how environmental performance differs
among the various countries of the ASEAN, while controlling for each country’s wealth and
government effectiveness. All variables in the model are jointly significant at the 5% level.
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Though a country’s wealth and its government’s effectiveness have a positive impact on
climate change scores, they are not statistically significant. However, Singapore’s positive
coefficient in the regression reveals that it is the best performer among ASEAN countries in
terms of their climate scores, followed by the Philippines and Indonesia. These findings
are consistent with those of Table 3, which did not control for government effectiveness.
Singapore’s comparatively better performance can be attributed to its higher GOE scores,
relative to those of her ASEAN neighbors.

Table 6. Environmental performance and government effectiveness among individual ASEAN

countries.
Variable Coefficient p-Value t-Statistic
Constant term 90.82 0.1723 1.37
Singapore 2.73 0.7826 0.28
Indonesia —3.73 0.7830 —0.28
Malaysia —-10.16 0.2778 —1.09
Philippines —0.53 0.9723 —0.03
Thailand —5.28 0.6289 —0.48
GDP 3.00 0.4609 0.25
GOE 441 0.5279 0.633
Number of observations 2268
R-squared 0.1444
F-statistic 2.70 **

Note: This table contains the results of the pooled ordinary least squares regression on how environmental
performance differs among the various countries within the ASEAN region while controlling for the country’s
wealth and government effectiveness: CCH;; = B + 22:1 BrCountryy + BeGDPy + B7GOE;; + €1, where CCHj;
refers to the climate change index of the relevant country in year f, Countryy; are dummy variables representing
the ASEAN countries of Singapore, Indonesia, Malaysia, Philippines, and Thailand. GDP;; refers to the natural
logarithm of each individual country’s per capita GDP over time and GOE;; refers to the government effectiveness
in year t. B;’s are the regression coefficients, and ¢; is an error term ~NJ0, 1]. ** shows statistical significance at the
5% levels.

6. Conclusions

This paper evaluates the effectiveness of the ASEAN’s regional efforts to achieve the
United Nation’s sustainable development goals regarding climate change. We show that
a country’s wealth and governance have a positive impact on its climate change index
score, mutual collaboration, the sharing of policies and leveraging on climate funds could
provide a means for the ASEAN to progress. Rapid development and urbanization around
the world have exacerbated the rate of global warming and increased the incidence of
climate-related disasters. Each country has a role to play in mitigating the adverse impact
of climate change and to adapt their efforts that are so pertinent to improving the state of
the environment.

ASEAN countries have made considerable efforts to safeguard against climate change,
while reducing their emissions. This is evident from the multiple regional frameworks
and bodies set up to tackle climate change from sector-specific fronts. Examples include
the ASEAN Climate Resilience Network which adapts the ASEAN’s agriculture sector to
climate risks, the ASEAN Center for Energy, which seeks to propel sustainability in the
energy sector, and the Kuala Lumpur Transport Strategic Plan to increase the uptake of
sustainable transport. Though each framework focuses on a different sector, they have the
common goal of emissions reduction and promoting more sustainable industry methods.

Despite the initiatives taken by ASEAN countries in emissions reduction, they under-
perform against those in other regions in their environmental performance. This finding
remains even after we control for a country’s economic wealth and government effective-
ness. More aggressive adaptation and mitigation efforts must be taken for the ASEAN
to play a pivotal role towards limiting the rise in temperatures to below 1.5 degrees over
pre-industrial levels.

The current work is limited by its data availability for several indicators of SDG 13,
which meant that we had to use a proxy for measuring the progress in the goal. Should
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new data for the rest of the indicators become available, further work can be done to better
understand how ASEAN countries fare in achieving these indicators compared with those
in other regions. In addition, it is important to note that this study takes stock of the
mitigation efforts done and does not consider the adaptation efforts taken by a country.

An avenue for future research is to incorporate the perception of environmental risks
as an additional control variable, due to its positive influence on the public’s support of
climate policies. Understanding the link between perception of climate risk, governance
effectiveness, and the eventual climate score could provide support in understanding
another key piece of the climate puzzle.

As past research has shown that wealthier countries are more likely to undergo
mitigation efforts than their less-wealthy counterparts, it is important to note that a poorer
environmental performance in this study does not necessarily mean that the country is not
doing its part in tackling climate change—it might simply be doing more on the adaptation,
than on the mitigation front.
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