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ABSTRACT

This doctoral dissertation consists of three empirical studies using applied
econometric methods under the research topic “Sustainable development in the context
of globalization: Opportunities and challenges underlined by FDI, trade and institutional
qualities toward a greener economy”. In this dissertation, both globalization forces and
internal sociopolitical aspects are analyzed to examine how these factors affect growth
and environmental quality in various countries, with a closer focus on developing
economies and then Vietnamese small and medium-sized enterprises (SMEs). While
many papers analyze the impacts of the globalization process or domestic sociopolitical
aspects on the environment, there are few works attempting to address sustainability in a
holistic approach of both outside and inside contexts. The research aims to provide a
comprehensive discussion on how a country should match its integration level and its
governance quality to achieve sustainable development. This unique focus makes the
study distinct from the literature. The first and last chapters are the general introduction
and conclusions of the whole research subject and objectives. There are four objectives:

e Objective 1: Testing the controversial EKC hypothesis in various models and

samples to confirm its robustness.

e Objective 2: Studying the environmental impacts of FDI and trade, the two

important drivers of globalization, with full consideration of the country-of-

origin factor of FDI.



e Objective 3: Gaining insights into how FDI and trade interact with institutional
properties and how these processes affect the environment.

e Objective 4: Understanding small-and-medium firms’ behaviours regarding their
environmental compliance and internationalization orientation in a weak
institutional context.

The three empirical studies are presented in three main chapters of this dissertation,
from Chapter 2 to Chapter 4. They are separate analyses but jointly address the research
topic. The research scopes become narrower after each stage.

Chapter 2 - An empirical investigation of the Environmental Kuznets Curve (EKC)
from an international economics perspective: trade, FDI and the origin factor of FDI:
The Environmental Kuznets Curve (EKC) is a hypothesis of an inverted U-shaped
relationship between environmental damage and income of a country, which means
pollution tends to get worse as economic growth takes place, then starts to improve at a
turning point over the course of development. This study tests the EKC hypothesis and
studying the environmental impacts of FDI (from developed and developing partners)
and trade, the two important physical aspects of globalization. In the panel of 51
developed and developing countries and the subpanel of 23 developing economies for
the period from 2001 to 2012, the two-way fixed effect econometric model verifies the
EKC’s existence. Furthermore, the country-of-origin factor of FDI, which is largely
ignored in the literature, is proved to be important to understand the impact of
international investment on the environment. FDI from developed countries shows a

robust halo effect which reduces carbon dioxide emissions through technology transfer



and development. Whereas, developing-country FDI and trade openness are associated
with more polluting economic activities. The findings are expected to deliver important
policy implications to national governments, especially in developing countries, and
critical input to the international discussions on the linkage between the environment
and cross-border flows of capital and goods.

Chapter 3 - Interaction between FDI and domestic factors in terms of their
environmental impacts in developing countries: Utilizing the Environmental Kuznets
Curve (EKC) model, this chapter examines the environmental impacts of institutional
variables in their relationships with foreign direct investment (FDI) in 23 developing
countries. All six elements of government indicators are tested while controlling their
interaction terms with the two types of FDI, which originate from developed and
developing regions. There are two important findings. First, FDI is proven to be an
important channel to deliver the environmental effects of institutional qualities. Second,
the FDI origin factor is critical to the nature of this interactive connection. FDI from
developed economies is less affected by sociopolitical factors of a host country, while
FDI from developing regions reacts differently in different domestic contexts. The study
highlights the importance of institutional reform in the pursuit of sustainable
development in the developing world, especially when most emerging countries are
prioritizing FDI-led strategy to fuel their rapid economic growth.

Chapter 4 - Export propensity, informal payment, politician ties and the
Environment Standard Certificates (ESCs) of Vietnamese SMEs: Using firm-level data
from a survey of more than 2600 Vietnamese SMEs in 2015, the last study finds

empirical evidence of how export and corruption affect firms’ attitude toward



environmental protection. Export companies are more likely to obtain ESCs and that
benefits their profit as ESCs complement the firms’ images in international markets.
However, as SMEs are more likely to obtain ESCs if they pay informal payments and
have connections with public servants, ESCs in Vietnam maybe not reflect the real
commitment of environmental protection. The study emphasizes the need for better
corruption control to make pollution control certification reflect the real environmental
protection attitude of firms.

All in all, this dissertation has achieved its research objectives set out in the first
chapter. In the globalization era, when market forces greatly connect economies and
drive firms behaviours, the role of environmental leadership at both national and
international levels has become an essential element of the sustainable development.
From that, a discussion on how governments and businesses should embrace

globalization through a sustainable path is elaborated.



CHAPTER 1: INTRODUCTION

As global warming is growing to the biggest challenge for our future, the Paris
agreement on climate change set the target that all countries must collaborate to keep the
rise in the average temperature well below 2 Celsius degree. Therefore, sustainable
development has become one of the top international and national concerns. According
to the report “Our Common Future” by the World Commission on Environment and
Development (Brundtland 1987), sustainable development is defined as “development
that meets the needs of the present without compromising the ability of future
generations to meet their own needs”. The definition consists of two key concepts: the
“needs” of the present and future generations, and the “limitations” imposed by the
technology level and social constitution on the ecological capacity of our planet.
However, in many ways, sustainability can conflict with economic targets, especially for
the developing world. For a long time, the emerging countries excluded themselves from
environmental protection debates because their levels of greenhouse gas emissions were
still much lower than the developed world. However, since they have been becoming
more and more important players in globalization, their rapidly expanding economies
and relatively low technology levels have caused soaring pollution, heightening stress on
the ecosystem. It is time that developing governments could no longer deny their role in
reducing the global environmental footprint. So far, for most emerging regions,
economic growth is still the first priority. Their policymakers have widely embraced

export-led growth and FDI-led growth strategies to pursue a higher GDP per capita.
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Nevertheless, when national income surges, citizens become demanding on all aspects of
living standards, including environmental quality. Thus, not only advanced but also
developing regimes are facing both international and internal pressures of the quest for
sustainability.

There are many heated ongoing arguments on the link between economic growth and
environmental degradation, as well as the dual impacts of globalization on pollution.
Since the findings of Grossman and Krueger (1991), the Environmental Kuznets Curve
(EKC) has received the attention of the research community. The EKC theory features
an inverted U-curve between income and environmental deprivation, arguing that an
economy is likely to create more pollution in its first stage of expansion, then move to a
greener phase later on. Although the EKC itself is a controversial topic, its equation
form controlling the GDP and GDP square is widely utilized by scholars to test the
environmental influence of various socio-economic elements, including trade and
foreign direct investment (FDI). The cross-border flows of commerce and investment are
two of the most important physical flows of globalization. They are also crucial drivers
of the technical effect leading the EKC. These two factors are the focus of most
economic agendas, especially in developing countries, though researchers have
continuously discussed the dual impacts of trade and FDI on the environment. On one
hand, FDI and trade foster technology transfer and renovation. On the other hand, they
are associated with the outsourcing of heavy polluting industries from rich to poor
countries (Bo 2011). Just like the EKC, there is little consensus about the environmental
effects of international commerce and investment in the literature. Besides, whether or

not FDI flows from different sources (i.e. investors from developed and developing
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country groups) have different impacts on the environment is an important but mostly
unanswered question.

While trade and FDI impose external challenges and opportunities for developing
countries to grow sustainably, their institutional qualities largely decide how they
embrace globalization. The performance of governments can be measured by many
aspects, such as the seriousness of corruption, the extent of democracy, bureaucratic
efficiency, the rule enforcement, the quality of policymaking, and political stability. So
far, the influence of domestic factors on pollution has not attracted adequate research
interest of scholars. There is a modest number of quantitative studies on the
environmental impacts of institutional variables in general and on the pollution
abatement tendency of foreign investors in particular. Among domestic performance
qualities, corruption control is the most popular factor that has its environmental aspect
discussed, following by regulation stringency and rule enforcement. However, the nexus
between governance performance and pollution is rarely investigated in their interactive
relationship with FDI and trade.

This doctoral dissertation consists of three empirical studies using applied
econometric methods under the research topic “Sustainable development in the context
of globalization: Opportunities and challenges underlined by FDI, trade and institutional
qualities toward a greener economy”. In this text, both globalization forces and internal
sociopolitical aspects are analyzed to examine how these factors affect growth and
environmental quality in various countries, with a closer focus on developing economies
and then Vietnamese small and medium-sized enterprises (SMEs). The research aims to

provide a comprehensive discussion on how a country should match its integration level
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and its governance quality to achieve sustainable development. This unique focus makes
the study distinct from the literature. While many papers analyze the impacts of the
globalization process or domestic sociopolitical aspects on the environment, there are
few works attempting to address sustainability in a holistic approach of both outside and
inside contexts. The study develops several econometric models to address the research
topic. There are four objectives:

e Objective 1: Testing the controversial EKC hypothesis in various models and
samples to confirm its robustness.

e Objective 2: Studying the environmental impacts of FDI and trade, the two
important drivers of globalization, with fully consideration of the country-of-
origin factor of FDI.

e Objective 3: Gaining insights into how FDI and trade interact with institutional
properties and how these processes affect the environment.

e Objective 4: Understanding small-and-medium firms’ behaviours regarding their
environmental compliance and internationalization orientation in a weak
institutional context.

The three empirical studies are presented in three main chapters of this dissertation,
from Chapter 2 to Chapter 4. They are separate analyses but jointly address the research
topic. The research scopes become narrower after each stage.

Chapter 2 is an empirical investigation of the Environmental Kuznets Curve (EKC)
from an international economics perspective, controlling trade, FDI and the origin factor

of FDI. For the period from 2001 to 2012, in a panel of 51 developed and developing
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countries and subpanels of the two groups, the two-way fixed effect econometric model
is employed to test the EKC hypothesis and investigate the environmental impacts of
FDI (from developed and developing partners) and trade. Furthermore, the country-of-
origin factor of FDI, which is largely ignored in the literature, is duly taken into account.

Chapter 3 focuses on the interaction between FDI and domestic factors in terms of
their environmental impacts in developing countries. Utilizing the Environmental
Kuznets Curve (EKC) model, the study examines the environmental impacts of
institutional variables in their relationships with foreign direct investment (FDI) in 23
developing countries between 2001 and 2012. All six elements of government indicators
are tested while controlling their interaction terms with the two types of FDI, which
originate from developed and developing regions.

Chapter 4 examines export propensity, informal payment, politician ties and the
Environment Standard Certificates (ESCs) of Vietnamese SMEs. Using firm-level data
from a survey in 2015 of more than 2600 Vietnamese SMEs, this chapter looks for
empirical evidence of how export and corruption affect firms’ attitudes toward
environmental protection. Export companies are likely to obtain environmental
certificates to complement the firms’ images in international markets. However, if
informal payments and connections with public servants influenced the certification
process, domestic standards in Vietnam maybe not reflect the true level of environmental
compliance.

The work contributes to the literature of the EKC, SMEs and the environmental
impacts of trade, FDI and sociopolitical facets. The findings are expected to deliver

important policy implications to national governments, especially in developing

14



countries, and critical input to the international discussions on the linkage between the
environment and cross-border flows of capital and goods. Thus, a comprehensive
discussion on how a country should match its integration level and its governance

quality to achieve sustainable development is elaborated.
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CHAPTER 2: An empirical investigation of the
Environmental Kuznets Curve (EKC) from an international
economics perspective: trade, FDI and the origin factor of FDI

2.1. Overview

Despite various conflicts and some heated parts, since the last half of the twentieth
century, the world has been experiencing the most peaceful and stable period throughout
history, providing the vital condition for continuous economic growth in many countries
(Harari and Perkins 2014). Growth has become a global norm and the main target of
governments. However, according to the Intergovernmental Panel on Climate Change
(IPCC), economic activities are the main cause of global warming, the biggest
environmental issue of our age, which in turn brings irreversible destruction to our
ecological system. Lying at the center of the growth-environment nexus, the
Environmental Kuznets Curve hypothesis (EKC) has become a key aspect of the
environmental economics literature. Originally, the term Kuznets curve, named after
Simon Smith Kuznets (1901 — 1985), the 1971 Nobel-prize-winner economist refers to
an inverted U-shaped relationship between income inequality and economic growth,
which hypothesizes that income inequality first rises then falls along the development
path (1955). In the field of environmental policy technical study, a very similar possible
pattern between environmental degradation and income of a country has captured the
attention of the research community since Grossman and Krueger’s remarkable article in
1991. The term “Environmental Kuznets Curve” (EKC) has become popular to indicate

the hypothesis of an inverted U curve between environmental damage and income of a
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country, which means pollution tends to get worse as economic growth takes place, then
starts to improve at a turning point over the course of development.

The emergence of the EKC theory has changed the domain of environmental talks
because in the past environmentalists and associated scientists generally claimed income
growth as a threat to the environment (Stern 2004). It makes the idea of sustainable
development, which is promoted in the report “Our Common Future” by the World
Commission on Environment and Development in 1987 (Brundtland), become more
achievable. In other words, if proved, it will answer the question of whether economic
growth and sustainability are compatible (Selepe 2008). However, the EKC is a topic of
debate from the beginning. Scientists argue about its shape (U-shaped or N-shaped), the
level of income at the turning point and even its validity (Moomaw and Unruh 1997;
Tang and Tan 2015; Yandle et al. 2002). A possible reason of this disagreement lies in
the complicated nature of the EKC, which is the joint outcome of the environmental
demand, the three income effects (namely scale, structure, and technology effects), and
the dual impacts of international flows of trade and investment (Bo 2011).

Despite its complexity and controversy, the theory underlined by the EKC has been
widely employed in empirical research on different economic elements in their
relationship with growth and pollution. In a literature review of 51 EKC studies in
various countries by Al-Mulali et al. (2015), the hypothesis is tested by various sets of
variables and methodologies, but the majority of them include carbon dioxide emission,
GDP per capita and GDP per capita squared in their models. While the EKC is verified
by 39 out of 51 papers, in many cases, the main research interest is the impact of other

explanatory variables in the growth — environment nexus, which is examined via EKC
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models. Although the validity of the EKC is debatable, its function forms are broadly
accepted to represent the dynamics of economic development and environmental
degradation, thus facilitating the research of other socio-economic factors in that matrix.
Popular additional explanatory variables are trade openness, FDI, energy consumption,
population, industrial output, financial capacity, and urbanization.

In this study, the EKC hypothesis will be investigated from an international
economics perspective by a panel of 51 countries, including 28 developed and 23
developing nations. The application of panel data analysis has merit over a time series
data or cross-sectional data set. It allows the unobserved characteristics of each country
to be controlled. (Wooldridge 2008). With an additional time variable in the two-way
fixed eftects model, the unobservable effect of each year is also captured. (Greene 2011).
Besides the basic variables of traditional EKC models (CO,, GDP per capita and GDP
per capita square), the presence of foreign direct investment (FDI) and trade openness is
important to deliver policy implications. They represent the necessity of evaluating the
EKC from an international economics angle. As globalization has become an inevitable
tendency, every country must define its position and strategy to integrate into the global
market. Trade and FDI are the most dynamic factors of globalization, reflecting the
flows of capital and goods worldwide. Through the scope of trade and FDI, an economy
directly exerts its influence on the wealth and life quality of other nations. Moreover,
FDI and trade share similar characteristics in the relationship with growth and
environment, having either positive or negative impacts. Scholars disagree about the
nature of these relationships, debating about whether these two economic indicators

benefit or undermine the environment (Haisheng et al. 2005). Nevertheless, they
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commonly acknowledge that trade and FDI are two of the important mechanisms driving
the EKC (Antweiler et al. 2001; Bo 2011).

Furthermore, whether the origin of FDI affects its influence on the environment is an
interesting question. In the last decades, FDI from developing countries has been
increasingly contributing to world investment. While rich economies dominated cross-
border capital flow until the end of the twentieth century, emerging markets have been
playing more and more important role since then. Increasing ten times in the last 15
years, developing-country FDI outflow now accounts for approximately one-third of
global annual flow. Accordingly, their FDI overseas stock has risen steadily to more than
20% of global FDI stock. Although advanced economies still take the larger share,
emerging countries have become significant investors outside their borders.
Nevertheless, research on the differences between the two FDI sources is in its infancy.
In order to understand the impacts of different investor groups on other countries’
economic growth and environmental degradation through cross-border investment, this
study will control both FDI from developed countries and FDI from developing
countries in the empirical test. It will be the first time FDI flows from different sources
have been treated separately in a pollution model. The country-of-origin factor has been
largely ignored by previous researchers because most of the time all FDI flows are
pooled altogether or distinguished by receiving economies (Blonigen and Wang 2004).
This study argues that previous researchers have not given adequate attention to this

aspect, and aims to fill the knowledge gap.
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In short, the application of the EKC model in this chapter serves two main purposes:
to test the EKC hypothesis itself and to explore the roles playing by trade and FDI in
environmental situations of host countries, especially regarding the origin factor of FDI.
The same model will be run for the whole panel and then validated for each of the
developed and developing countries subpanels to compare and discover more insights.
While the novel consideration of FDI sources gives the study its originality to contribute
to the literature, its model is simple but effective enough to answer the research
questions. The findings are expected to provide crucial policy implications to national
governments and critical input to the international discussions on the linkage between
the environment and cross-border economic activities. Policymakers may earn a great
understanding of their country’s position in the matrix of the globalization era, thus
finding the way to achieve prosperity while minimizing their impact on the
environmental quality of not only their own country but also other countries and the
global common. As Moomaw and Unruh (1997) stress that the transition into greener
economic structure should not be taken for granted as a definite outcome of growth, and
there does not exist a fixed level of income at the top of the curve for all nations,
identifying the strategy to lower the turning point and reach it in the best manner with
the lowest total cost is the most challenging task for governments. The remaining parts
of this article are organized as follows: Section 2 is the methodology and model
justifications. Section 3 presents the empirical result and discusses its interpretations.

Finally, Section 4 covers conclusions and policy recommendations.
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2.2, Literature review

The relevance of controlling FDI and trade in the EKC pollution function is well
defined by literature. While considered as drivers of growth (Campos and Kinoshita
2002; Frankel and Romer 1999), FDI and trade have dual impacts on the environment.
On the one hand, they foster technology transfer and renovation. On the other hand, they
are associated with the outsourcing of heavy polluting industries from rich to poor
countries and the rapid increase of the scale effect (Bo 2011).

For FDI its relationship with the environment consists of two schools of thought,
namely the pollution haven effect and the FDI halo effect. The pollution haven
hypothesis states that FDI is harmful to the environment because multinational
companies (MNCs) tend to seek cost reduction by moving to countries with lower
environmental standards. According to Cole and Elliott (2005), globalization has made
the competitive position of a country become more sensitive to environmental
regulations since trade barriers are falling down. Investigating the American FDI
outflows, they state that “dirty” industries are likely to relocate to less developed
countries with laxer pollution control. Kellenberg (2009) adds that the phenomenon also
happens in relative “footloose™ industries, such as electrical equipment and components,
which are often associated with lower relocation costs and regarded as insignificant
polluters. Furthermore, Poelhekke and Ploeg (2012) highlight that the enforcement of
environmental regulation plays a more important role than the policy stringency itself. In
alignment with this point, from the developing countries’ perspective, Pao and Tsai
(2011) suggest that pollution haven effects can happen in both active and passive

processes. Not only are emerging economies relaxing environmental regulations to
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attract greater FDI inflow to fuel their growth, but also their governments don’t have
enough capacity to hold the enforcement up to the level established in policies. His point
is supported by quite a few studies in rapidly expanding markets showing that FDI is
positively correlated to carbon dioxide emissions (Haisheng et al. 2005; Lau et al. 2014;
Sapkota and Bastola 2017).

On the contrary, the halo effect advocates argue that FDI has a pro-environmental
spill-over effect as it is a mean of know-how transfer (Doytch 2012). There is much
evidence that FDI induces environment-friendly technology in emerging countries (Al-
mulali and Foon Tang 2013; Pao and Tsai 2011). The effect even exerts itself on
unaffiliated domestic firms thanks to the increasing mobility of the workforce (Vera-
Cruz and Dutrénit 2005). Furthermore, Eskeland and Harrison (2003) suggest that
foreign firms remarkably use cleaner energy with better efficiency comparing to their
domestic peers. Doytch and Narayan (2016) prove the same point again in a panel of 74
countries from 1985 to 2012, showing that FDI encourages the use of renewable energy
and discourages fossil fuel resources. Besides, the scale of the FDI halo effect seems to
greatly depend on the types of FDI and the host countries’ context. FDI in the service
sector is environmentally friendly while FDI in heavy industries creates pollution. FDI
inflows to developed countries are greener than the flows going to less developed
economies (Doytch and Uctum 2011). Nevertheless, it is worth to note that the halo
effect may still exist in low environment safeguard destinations. Some of giant MNCs
have internal environmental standards higher than the requirement of the host country.
In order to increase their own competitiveness, they want to gain public favors and

participate in the rulemaking process to push domestic standards forward (Garcia-
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Johnson 2000). To this point, it is not clear that which school, pollution or halo, has
more credibility. Some scholars support both sides of the argument (Pao and Tsai 2011;
Poelhekke and Ploeg 2012). To the best of the author’s knowledge, the paper by Zeng
and Eastin (2012) is the only research empirically considering the FDI origin factor in
environmental impact. However, they merely control FDI from developing countries
without taking into account the developed-country FDI. Their results show that MNCs
from less developed regions tend to commit to voluntary pollution abatement practices
ISO 14001 in their foreign operation. The prevailing theory and the FDI origin factor
will be addressed later in this text.

For trade, the debate around the impact of trade on the environment follows a
similar path with FDI. Up to now, neoclassical economists have been embracing the idea
that free trade would make everyone better off. Even lower-income communities or
groups who receive smaller pieces of the cake would be much poorer without export
(Krugman et al. 2015). In that sense, trade will ultimately help to raise living standards
including environmental quality over time. The elaborate model developed by Antweiler
et al. (2001) argues that trade has scale, composition and technology effects on pollution
just like income. Because the technology effect is greater than the scale effect, the
negative impacts of trade will be outweighed; thus, freer trade is good for the
environment. However, Daly (1996) points out that while highly closed protected
economies suffer from outdated technologies and over-exploitation of natural resources,
it does not mean that any freer degree of trade is better for all countries. He criticizes
trade without barriers is pushing the human economy beyond the ecological limit of the

earth. It is the fact that carbon emissions related to trade have been increasing
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substantially. From 1990 to 2008, carbon dioxide emissions in exported goods
production increased by 80% worldwide. The average annual rate is 4.3%, faster than
population growth (1.4%) and total global CO> emissions (2%), but slower than the rise
in the value of trade (Peters et al. 2011). Ecological economists and environmentalists
have been demanding that the World Trade Organization (WTO) plays a critical role in
resolving the trade distortion caused by environmental cost externalization. However, at
the pleasure of globalists and growth thirsty governments, WTO has been avoided the
difficult task. It seems that WTO will not actively step into the heart of the
environmental discussion until major polluters make the first move and bring back the
climate change legislation to trade forums. Nonetheless, it is worth to note that the
reluctance of WTO is partly due to the lack of concrete empirical evidence and the
absence of a rational action agenda presented by climate economists. More research
needs conducting to examine the environmental impact of trade from different angles in
order to get globalists and environmentalists on the same page. The connection of trade
and FDI with pollution explains their relevance to the EKC model while their
complexity and controversy make them challenging research subjects. They are popular
key variables of EKC studies.

2.3. Methodology

This research employs the EKC model to achieve two purposes: testing the EKC
hypothesis and studying the environmental impacts of FDI (from developed and
developing partners) and trade, the two important physical aspects of globalization.

Despite the sheer volume of the EKC literature, only a minority of studies involve panel
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data or cover a group of countries. Table 1 summarizes several critical EKC studies

employing data analysis techniques.

Table 1. The literature on the EKC with panel analysis

Article Sample Period | Key variables | Methodology Results
other than
pollutants
and GDP
Orubu and 47 African 1990- OLS EKC: Yes
Omotor (2011) | countries 2012 Fixed effect,
Random effect
Zeng and 48 developed | 1990- | ISO14001, Fixed or EKC: Yes
Eastin (2012) and 2005 FDI, FDI from | random effect | FDI from developing
developing developing (Not countries exhibits
countries countries, specified) commitment to
exports protect the
environment
Sapkota and 14 Latin 1980- | FDI Fixed effect, EKC: Yes
Bastola (2017) | American 2010 Random effect | FDI: pollution havens
countries effect
Neequaye and | 27 developing FDI, Two-way EKC: Yes
Oladi (2015) countries corruption fixed effect FDI: halo effect
Atici (2012) ASEAN 1970- | FDI, export, Fixed effect, EKC: Yes (N-shaped)
2006 export to Random effect | FDI: Halo impact
Japan, US, and Export to Japan and
China US: No impact
Export to China:
Increase pollution
Cho et al. 22 OECD 1971- | energy FMOLS EKC: Yes only in 15
(2014) countries 2000 Unit root tests, | countries
Cointegration,
Acaravci and 19 European 1960- | energy ADRL, EKC: Yes only in
Ozturk (2010) | countries 2005 Granger Denmark and Italy
causality
Narayan and 43 developing | 1980- Income elastic | EKC: Yes only for
Narayan (2010) | countries 2004 comparison, 35% of the sample
Unit root tests, | and for Asian and
Cointegration | Middle East panel
Jaunky (2011) | 36 rich 1980- Income elastic | EKC: Yes only in
countries 2005 comparison, Greece, Malta,

Unit root tests,
Cointegration

Oman, Portugal, and
the UK

(Note: GDP stands for GDP per capita)
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Based on methodologies, those studies can be divided into three groups. The first
group is papers using conventional panel data approach, the fixed effect and random
effect models (Atici 2009; Neequaye and Oladi 2015; Orubu and Omotor 2011; Sapkota
and Bastola 2017; Zeng and Eastin 2012). The second apply more sophisticated time
series techniques expanding for panel data such as Autoregressive distributed lag model
(ADRL) or Fully modified OLS (FLOLS) (Acaravci and Ozturk 2010; Cho et al. 2014).
Last are studies that employ the alternative approach developed by Narayan and
Narayan, comparing short-run and long-run income elasticity of pollutants (Jaunky
2011; Narayan and Narayan 2010). The second and third groups can verify the EKC
hypothesis for each country in the sample but require a sufficient time series dimension.
Whereas, conventional panel data analysis techniques of the first group answer the
question of whether or not the EKC is generally manifested for the whole panel. It is a
better option for studies with relatively short intervals.

The EKC theory implies that environmental degradation is a function of GDP and
square of GDP. In literature, most researchers prefer the linear logarithm quadratic
model to perform the relationship between an environmental indicator, economic
growth, and other controlled variables. Thus, in this study, after duly considering other
method options, the following two-way fixed effect model is proposed to test the EKC

hypothesis:

Ln(CO2)it = Po + B 1LnGDPj; + B 2(LnGDPi)? + B sLnFDIdved; + B 4LnFDIdvig;
+ BsLnTRADEjt + o+ Gt + €itt

FDI from developed countries

FDIdved= x100%

Gross domestic product
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FDI from developing countries

FDIdvig= x100%

Gross domestic product

Import+Export

TRADE= x100%

Gross domestic product

The annual carbon dioxide emission (COy) is selected as the environmental pollution
indicator. GDP stands for the gross domestic product per capita in real terms (in constant
2010 USD). FDIdved is the ratio of the FDI inflow stock from developed economies as a
percentage of the gross domestic product in a given year for a country. Meanwhile,
FDIdvig refers to the similar variable attributed to the developing investor group.
TRADE measures the level of trade openness as a proportion of both import and export
to the same denominator. For example, FDIdved of China in 2001 is its FDI-to-income
ratio calculated from the sum of bilateral FDI stocks invested by all developed countries
in that year. All variables are transformed into their natural logarithm form to encourage
stability in the variance-covariance matrix (Chang et al. 2001). Last, a; represents the
individual effect of each nation, 6 stands for the time effect of each year, and &€ denotes
the random disturbance. The conversions of trade and FDI into percentages of income
are important to eliminate the effect of inflation and to make all economies with various
scales comparable. FDI stock is used instead of FDI annual flow because it reflects the
real influence of existing foreign companies better. After an investment is made, it
circulates in the economy and continuously come back to its owner to generate profit for
years to come. Besides, the accumulated stock data less suffers from market fluctuation,

business circle and other year specific factors.

28



Annual data are obtained for the period between 2001 and 2012 from the World

Development Indicators (WDI), UNCTAD, and the UN Comtrade Database. The panel

data of the study covers 51 countries, including 28 developed and 23 developing nations.

The full list of countries is attached below.

Table 2. List of countries

28 Developed countries

23 Developing countries

Australia
Austria
Canada
Czechia
Denmark
Estonia
Finland
France
Germany
Greece

Hong Kong
Ireland

Italy

Israel

Japan

Latvia
Macao
Netherlands
New Zealand
Norway
Portugal
Republic of Korea
Singapore
Slovenia
Sweden
Switzerland
United Kingdom
USA

Argentina

Armenia

Bangladesh

Bulgaria

Cambodia

China

Croatia

El Salvador

Hungary

Macedonia (no trade data in 2008)

Republic of Moldova

Nigeria (no trade data in 2004 and 2005)
Pakistan (no trade data in 2001 and 2002)
Papua New Guinea (no trade data from 2005 to 2010)
Paraguay

Peru

Philippines

Poland

South Africa

Thailand

Turkey

Uganda

Ukraine

29



The classification of countries into developed and developing groups follows the
grouping system of the IMF1. The same criteria are applied to defined the two FDI
investor groups. The period is limited by the availability of bilateral FDI data published
on the UNCTAD statistics website. Besides, the time series of 4 developing countries
(Macedonia, Nigeria, Pakistan and Papua New Guinea) are discontinuous because of
missing trade records in some years. Therefore, this is an unbalanced panel with a total
of 601 observations. While the time dimension of the panel is not so long, its cross-
sectional dimension is wider than most samples in previous research. It is considered
sufficient to deliver statistically reliable results.

The econometric process employed to estimate the panel is the two-way fixed effect
within model. Basically, it is the extension of the fixed effect model method to include a
time-specific effect. This is the most suitable panel data techniques for this research
because the relatively short time dimension of the data, limited by the accessibility of
bilateral FDI records, does not allow complicated time series based techniques. Besides,
the income elastic comparison approach suggested by Narayan and Narayan (2010) is
interesting but does not allow the inclusion of additional variables which is important to
deliver policy implications. The random effect model option is also dropped because that
technique is not available for an unbalanced panel with two-way fixed effects in the R
environment for statistical computing. The same model will be run for the whole panel

of 51 countries, then estimated separately for the two subpanels of developed and

1 There are many country classification systems from different international organizations, that causes
controversy. The author has considered between the two most popular grouping catalogs by the IMF and
UNCTAD. However, the IMF designation is selected because it has clearer criteria and closer to common
sense about who are developed and who are developing countries. The findings of this study are robust
with both ways of classifications. For detailed results of the model in the UNCTAD grouping setting,
please contact the author.
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developing economies. If the U-shaped EKC is likely to take place, the coefficient of
GDP will be positive while the coefficient of GDP squared is negative. It implies that the
CO; growth pace will get slower when the GDP increases, and then turn into a
downward trend after reaching the turning point. The signs of trade and two FDI
variables decide their impacts on the environment. The negative sign is a halo effect,
while the positive sign means increasing pollution.

2.4. Results

2.4.1. Estimations

The estimation result is displayed below:

Table 3. Estimation by two-way fixed effect within model

Unbalanced Panel: n=51, T=6-12, N=601

Residuals:
Min. 1st Quarter Median 3rd Quarter Max.
-0.5980 0.0475 -0.0034 0.0479 0.4095
Coefficients:

Estimate Standard Error t-value Pr(>|t))
LnGDP 2.7092 0.2201 12.3093 <2.2e-16 ***
(LnGDP)? -0.1108 0.0128 -8.6508 <2.2e-16 ***
LnFDIdved -0.1016 0.0209 -4.8696 1.475e-06 ***
LnFDIdvig 0.0257 0.0088 2.9391 0.0034 **
LnTRADE 0.0906 0.0370 2.4510 0.0146 *
Significance codes: p. <0.001 “**** p, <0.01 “*** p.<0.05* p.<0.1°’

Total Sum of Squares: 10.208

R-Squared:

0. 4450
F-statistic: 85.6349 on 5 and 534 DF
Overall intercept: 4.3923 (se: 0.9944)

Residual Sum of Squares: 5.6656
Adjusted R-Squared: 0. 3764
p-value: <2.22e-16
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The coefticients of GDP and GDP squared receive positive and negative signs
respectively, featuring an inverted U-shaped curve between income and pollutant level.
Both estimations the 0.1% significance levels, a confirmation of the EKC hypothesis.
Interestingly, FDI from developed countries and FDI from developing countries receive
adverse signs. The estimation of FDIdved is -0.1016 (0.1% significance), while one of
FDIdvig is 0.0257 (1% significance). Although the estimation for FDI for less developed
economies is somewhat less remarkable in both value and consistency, the concrete
result from the wealthier counterparts clearly states that different groups of investors
exert opposite impacts on the environment. FDI from rich countries shows a halo effect,
benefiting the environment of host countries. Whereas, FDI from the lower-income
group is associated with more pollution. It is worth to note that, given the same amount
of investment, the green impact of developed investors is about four times outweighed
the negative impact of developing ones. Taking into account that the developed countries
still dominate the bigger share of global investment, the inferior impact of developing
countries seems not to be striking. By a 5% confidence level, trade openness stands on
the opposite side of sustainability. The rapid increase in international trade invokes
environmental degradation. The goodness-of-fit, measured the adjusted R-squared,
implies that 37.64% of the total variation in CO, explained by the regression model. This
is a noteworthy level for panel data with a wide cross-sectional dimension. F-statistic
also has a near 0 p-value. Therefore, the null hypothesis that all the coefficients are equal
to 0 is rejected. The extracted overall intercept is 4.3923 with a standard error (se) of

0.9944. The model now can be rewritten as:
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Ln(COy)it=4.3923 +2.7092 LnGDP;j; - 0.1108 (LnGDPj)? - 0.1016LnFDIdved;
+ 0.0257LnFDIdvigi + 0.0906LnTRADE; + o + 6; + €itt (H

However, calculated from equation (1), the level of GDP at the turning point where
emission starts to decrease as income increase is very high, at 203,950 constant 2010 US
Dollar. This figure is questionable because it is much higher than the ones estimated by
previous studies, which range from 15,500 to 68,900 US Dollars in 2010 price
(Moomaw and Unruh, 1997; Yandle, Vijayaraghavan, and Bhattarai, 2002). It is possible
that the EKC is strongly valid in a part of the panel but insignificant in the other part,
misleading the estimation of the turning point for the whole panel. Therefore, the model
and the turning point are then estimated for two subpanels, developed and developing

country groups. Table 4 compares the main panel and two subpanels:

Table 4. The validity of the model in developed and developing subpanels

51 countries | Developed panel | Developing panel

LnGDP 2.7092 *** 0.1635 3.4297 kxx*
(LnGDP)? -0.1108 *** 0.0178 -0.1710 ***
LnFDIdved -0.1016 *** 0.0008 -0.1530 ***
LnFDIdvig 0.0257 ** 0.0172 . 0.0282

LnTRADE 0.0906 * -0.0407 0.2445 **x*
R-Squared 0. 4450 0.2155 0.4428

Adjusted R-Squared | 0.3764 0.1000 0.3491

Turning point GDP | 203,950 No turning point | 22,660

(2010 US Dollar)

Significance codes: p. <0.001 “**** p, <0.01 “*** p.<0.05* p.<0.1°’
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Both subpanels are suffered from the shrunk sample sizes, which undermine the
adjusted R-squared and some confidence levels. However, there are remarkable
differences between the developed and developing groups. Neither a U-shaped curve
relationship nor a turning point is featured by the developed-country panel. There is no
clear pattern between GDP and CO, at any confidence level, either. In contrast, the
developing panel demonstrates similar results to that of the whole sample. This result is
surprising to many because the EKC is regarded as more likely to happen in rich
regions. Comparing the two subsamples, a possible explanation is that developed
countries have moved to a higher position on the development course where carbon
emissions have been stable, and the growth rates have been slowed down, which makes
the fixed effect model difficult to capture the relationship at this sample size. The model
bases its estimation on variations within each country from one year to the next. Because
these variations are small for developed countries, it is difficult to observe the pattern of
this subgroup. Besides, there is no explicit implication of trade and developed-country
FDI for the environment of developed host economies. Only some adverse impacts of
FDI from developing investors still exist in this subpanel (10% significance). However,
it is hard to reach any solid conclusion because the goodness-of-fit of the model is
humble with the modest value of the adjusted R-squared (0.1).

In comparison, the EKC hypothesis is confirmed in the developing panel. All
variables keep the same signs as the aforementioned results. All of their coefficients are
confident though significance levels of TRADE and FDIdvig have changed.
Nevertheless, the absolute values of the parameters of all three additional variables are

higher than those of the whole sample. It seems that the policy implications of the model
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are more applicable to developing countries. The environment in less developed regions
is more sensitive to the impacts of FDI and trade. The technology gap between
developed and developing countries make the later witness greater improvement when
knowhow transfer is facilitated by FDI from advanced investors, but their institutional
weaknesses constrain them to prevent adverse influences of globalization in the
environment of their countries. The turning point for the developing subgroup is 22,660
US Dollars, which is ten times lower than the estimation of the whole panel and stays
within the normal range of previous studies. It could be the complication of the
developed-country pattern that has confused the turning point calculation for the all-
country panel. However, even this more reasonable turning point is still high for many
developing countries of lower income, which is difficult to be realized in the near future.
Moreover, it is necessary to note that this is only a prediction of the average GDP per
capita at the turning point as there is no fixed level for all countries (Moomaw and
Unruh 1997). The lower income a developing country is, the greater political effort
required to achieve the transformation point sooner.

The results, especially in the developing-country subgroup, well verify the case of
China, reported by Deng and Song (2008). China, the biggest receiver of FDI from
developed investors and the global giant exporter of commercial goods, has experienced
the green impact of foreign investment but paid a heavy environmental cost for export
escalation. Meanwhile, it contradicts Zeng and Eastin (2012) who state that MNCs from
developing regions put extraordinary effort into voluntary pollution abatement practices
(ISO14001). This research argues that ISO14001 is not a good proxy for the pollution

reduction capacity of all developing investors. Because it is not conducted by every
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MNC, it does not represent the property of the whole population. Furthermore, the
findings of FDI stock variables in this research are more concrete than that of studies
controlling FDI flow regressors (Atici 2012; Neequaye and Oladi 2015) since the inflow
variables are more prone to market fluctuation, business circle and other year specific
factors.

2.4.2. Individual effects

The individual effect extracted for each country is correlated with the average carbon
dioxide emission of that nation (after taking natural logarithm). The regression between
them is illustrated in the following scatter diagram. The bigger the amount of emission a
country releases, the closer to zero its individual effect. With the goodness-of-fit denoted
as R? at 0.71677, approximately 72% of this relationship can be explained by the OLS.
Meanwhile, the time effect ranges from -4.3432 to -4.4411, which is not greatly varied
over the years. It implies that after adjusted by individual effect, big emitters have their
individual equation nearer to the core part of Model 1, which is decided by independent
variables. In other words, the major polluters influence the panel estimator to a greater
extent. Apparently, the USA (-0.8096) and China (0.9220), the two global biggest
emitters, most influence the estimation with the smallest absolute values of individual

effect.
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Figure 3. Country’s individual effect and its average CO, emission.
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Table 5. Country positions in comparison with the regression line in Figure 3

The whole panel
Under the regression line Above the regression line

Australia Israel Argentina Poland
Austria Japan Armenia South Africa
Croatia Latvia Bangladesh Thailand
Canada Macao Bulgaria Turkey
Czechia Netherlands Cambodia Uganda
Denmark New Zealand China Ukraine
Estonia Norway El Salvador USA
Finland Portugal Macedonia
France Republic of Korea Republic of Moldova
Germany Singapore Nigeria
Greece Slovenia Pakistan
Hong Kong Sweden Papua New Guinea
Hungary Switzerland Paraguay
Ireland United Kingdom Peru
Italy Philippines

The developing subpanel

Under the regression line Above the regression line

Argentina Republic of Moldova| Bangladesh Uganda
Armenia Paraguay Cambodia Ukraine
Bulgaria Peru China
Croatia Poland Nigeria
El Salvador South Africa Pakistan
Hungary Thailand Papua New Guinea
Macedonia Turkey Philippines

The individual effect also contains information about a country’s economic structure.
It explains the variation of each country from the regression line. If a country stays
below the line, it seems to have a greener economic structure than a country with the
same level of emission but above the line. China, the only country with positive
individual effect (0.9220), has a similar emission scale to the USA. However, as China

locates at a higher position in the graph, its economy more relies on heavily polluting
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industries. The two countries are dominating players in the model, but they belong to
different development levels. While the rapid expansion of Chinese economies heavily
relied on fossil fuel energy, thus boosting carbon dioxide emission, the pollutant level of
the USA is stable due to its slower growth rate and more energy-effective structure.
Besides, the USA may have some merit over China because of its institutional and
regulatory foundation. However, the USA itself has more heavy industries than other
developed countries. In 29 countries under the regression line, 27 is developed countries
(except Croatia and Hungary), whereas the USA is the only developed country
marginally above the line. Macao (-8.7555) has the smallest value of individual effect
because of not only its small scale but also its mostly-service-sector economy.

The same relationship can be illustrated for the country effects of the developing
subpanel. Among this group, countries locating under the regression line have relatively
greener economic structures. Whereas, for the rest of the group (China, Bangladesh,
Pakistan, Cambodia, Philippines, Nigeria, Papua New Guinea, Uganda, and Ukraine), it
may take greater effort to transform their economies toward environmentally friendly
structures.

2.4.3. Robustness checks

Robustness check is the process examining how critical regression coefficients
change when the model is altered, typically by adding or removing variables (Lu and
White, 2014). Robustness checks are conducted for the whole panels and two subpanels.
In Model 2 and Model 3, TRADE and FDIdvig are dropped respectively. Then, TRADE
is divided into TRADEdved (trade with developed countries) and TRADEdvig (trade

with developing countries) in Model 4.
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Table 6. Robustness checks

51 countries
| Main model | Model 2 | Model 3 Model 4
51 countries
LnGDP 2.7092 *** 2.8427 *** 2.6017 *** 2772 R¥*
(LnGDP)* -0.1108 *** -0.1221 *** -0.1055 *** -0.1146 ***
LnFDIdved -0.1016 *** -0.1012 *** -0.0891 *** -0.0977 ***
LnFDIdvig 0.0257 ** 0.0245 ** 0.0255 **
LnTRADE 0.0906 * 0.0917 *
LnTRADEdved 0.0326
LnTRADEdvig 0.0273
28 developed countries
LnGDP 0.1635 -0.1256 -0.0004 0.1887
(LnGDP)? 0.0178 0.0333 0.0253 0.0148
LnFDIdved 0.0008 -0.0067 0.0074 0.0035
LnFDIdvig 0.0172 . 0.0182 . 0.0172
LnTRADE -0.0407 -0.0523
LnTRADEdved -0.0016
LnTRADEdvig -0.0608
23 developing countries

LnGDP 3.4297 *** 3.4349 **x* 3.3362 *** 3.5345 ***
(LnGDP)? -0.1710 *** -0.1798 *** 1 -0.1656 *** | -0.1796 ***
LnFDIdved -0.1530 *** -0.1669 *** | -0.1339 *** | -0.1509 ***
LnFDIdvig 0.0282 0.0413 * 0.0227
LnTRADE 0.2445 *** 0.2678 ***
LnTRADEdved 0.0633
LnTRADEdvig 0.1519 ***

Significance codes: p. <0.001 “**** p . <0.01 “*** p.<0.05* p.<0.1"°’

For the whole panel and developing subpanel, all variables maintain their sign across
model variations. Significance levels of GDP, GDP square, TRADE and FDIdved are
also unchanged. The estimations of FDI from developing regions are solid in the whole
panel, but its significance level is altered among models in the developing subgroup
panel. Meanwhile, there is still little meaningful result gained from the developed
country subgroup. The robustness checks confirm that the aforementioned findings are
robust against the alteration of model specifications, especially for the EKC, developed

countries’ FDI and trade openness in the main panel and developing subpanel.
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2.5. Conclusions

By and large, the study confirms the validity of the EKC in a panel of 51 countries
and its subpanel of 23 developing countries, taking into account the influence of FDI and
the level of trade openness. The robustness of the model again specification alterations
are also confirmed. Although this research is limited in explaining the pattern of the
developed-country subgroup, which requires further study, the concrete findings in the
developing subgroup show that the environment in countries of lower income is more
sensitive to the globalization progression. Thus, the implications of this study are of
great importance to their governments. The opposite effects of the two FDI flows
explain why until now researchers have been confusing about the effect of cross-border
investments. If incorporated into a single variable, they will neutralize the impact of
each other, and the significance level will be undermined. On the one hand, the greater
magnitude of the regressors found in the developing subgroup supports Doytch and
Uctum’s argument that domestic factors of a host country influence the attitude of
investors toward environment protection (2011). On the other hand, the study adds that
the development stage of an investor country also has a critical influence on the
environmental orientation of its international investments. This is the most important
contribution of the first research of the dissertation to the literature. The findings on
developing-country FDI and trade, though not as significant and robust as one on
developed-country FDI, are interesting because they contradict Zeng and Eastin (2012)
and the well-known paper by Antweiler et al. (2001). Although Zeng and Eastin argue
that investors from developing economies tend to voluntarily commit to higher pollution

abatement requirements in host countries, it seems that MNCs from those regions are
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still greatly hindered by their financial and regulatory competence. Besides, there is
some doubt about the conclusion of Antweiler et al. that the technical effect of trade
outweighs scale effect to benefit the environment.

These results deliver important policy implications to governments, especially in
developing countries. First, all countries should enhance the screening of FDI to limit
the harmful impacts of outdated techniques and promote know-how transfer.
Policymakers, especially in developing countries, should bring up strategies to attract
FDI from technical-intensive investors. However, while the FDI from developed
countries shows a strong halo effect, that should not be interpreted that FDI from
developing countries is totally undesirable. From an emerging economy’s point of view,
a better understanding is that their MNCs should respect the global standard of pollution
abatement and commit to the best environmental practices to make their investments
become more attractive outside the border. Given the integration tendency among
developing countries to enhance their political and economic positions, it is critical that
the process should pay due attention to limit environmental adverse impact arising from
trade and investment within the same group. Second, developing governments should
carefully reexamine their FDI-led and export-led growth strategies. While the efficiency
of these strategies is questioned by recent research (Herzer et al. 2008; Pao and Tsai
2011), unsophisticated and indifferent pro-FDI and pro-trade policies can trigger long-
term environmental costs. Third, international effort needs bringing up to address the
trade distortion by environmental cost externalization, which is undermining the positive
side of trade in contribution to sustainability. In other words, fair trade should be favored

instead of free trade. Future multinational trade and investment agreements should
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include a carefully tailored environmental framework to facilitate the adoption of higher
pollution abatement requirements and to limit the negative side of trade, especially in
developing countries. Last but not least, from the individual effect analysis, every
country can understand their position in the global environment-growth nexus and
foresee the degree of challenge they will face to pursue sustainability. By and large, this
chapter agrees with Moomaw and Unruh (1997) that the turning point of the EKC is a
political effort more than a conspicuous outcome of development.

The research paves the way for further investigations. First, it suggests a new
hypothesis that polluting industrial migrations might currently happen among
developing countries at different levels of development, rather than between rich and
poor nations as proposed by the original pollution haven hypothesis. Second, the
inclusion of other factors such as corruption or environmental regulation stringency may
provide more insights and implications. Third, the country-of-origin factor of FDI can be
tested against the host-country factor to see how domestic setting affects FDI from
different regions. Last, other models can be brought up to test the developed-country
subpanel, which is not explained thoroughly by this research. All mentioned above is a

source of inspiration for future studies.
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CHAPTER 3: Interaction between FDI and domestic factors
in terms of their environmental impacts in
developing countries

3.1. Overview

Many developing countries are relying on the FDI-led strategy to fuel their rapidly
growing economies (Chandran and Tang 2013; Lau et al. 2014; Linh and Lin 2014). In
the last several decades, emerging economies have been continuously encouraging FDI
as a mean of development (Blanco et al. 2011). However, FDI has dual impacts on the
environment of a host country. On one hand, it is an important channel for know-how
transfer and technology spillover (halo effect). On the other hand, it worsens
environmental quality with the relocation of heavy polluting industries to poorer
countries (pollution haven effect) and the pressure of the increasing economic scale (Bo
2011). While this is a topic of debate for long (Doytch 2012), the previous chapter
support both sides of the argument, showing that FDI from developed countries has a
strong halo effect, while FDI from developing countries creates more pollution. In this
study, the role of FDI sources is examined in another approach, with its interaction with
sociopolitical facets of a host country. While Doytch and Uctum point out that the
attitude of investors toward environment protection depends on domestic factors of a
host country (2016), it is arguable that the development status of an investor country also
has a significant influence on the pollution abatement level of its FDI outflows. The

second study of this dissertation attempts to answer the question that whether foreign
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investors from different country groups react differently to domestic factors of a host
country in terms of pollution abatement.

The study employs the Environmental Kuznets Curve (EKC) model and the
interaction terms to address the hypothesis. The EKC features an inverted U-shaped
graph between pollution and economic growth of a country, implying that environmental
problems tend to get worse in the early phase of economic expansion, before becoming
stable and starting to go down as income continues to rise. In nearly three decades since
Grossman and Krueger’s remarkable paper (1991), the EKC is always a fascinating but
debatable topic, which lies on the triangle of growth, environment, and sustainability. In
spite of its complexity and controversy, the equation form underlined by the EKC theory
has become popular in empirical literature to examine the role of various socio-
economic factors in their connection with growth and pollution. In this study, the EKC
model will be employed to examine the environmental impacts of corruption and other
institutional indicators in the relationship with FDI in developing countries. The model
investigates the relationship among environment degradation, FDI, and domestic factors
(corruption and other government indicators). The impact of FDI’s origin factor is
controlled to find out whether investors from different country groups react differently to
corruption and other institutional variables in terms of environmental issues.

This research has its originality for two reasons. First, the novelty of the study,
inheriting from the previous chapter, is its treatment of FDI, paying duly attention to the
origin factor of FDI. The role of FDI from developing countries has become more and
more important in world investment. In the 1990s, investment from less developed

regions was only a fraction of the global capital flow. However, the last 20 years have
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witnessed a dramatic change with 10 times increase in developing-country FDI outflow,
which has stayed over 400 billion USD annually since 2010. The rapid growth of
emerging markets has spurred their economic power outside their borders. Although
advanced economies still occupy the larger share, it is undeniable that emerging
countries have become significant investors with more than 20% of global FDI stock
(UNCTAD). Nevertheless, the differences between FDI from developed and developing
countries have received little attention in the field of environmental policy technical
research. Most of the time, all FDI flows are treated indifterently or distinguished by
host economies (Blonigen and Wang 2004). Chapter 2 of this dissertation has proved
that the origin-factor of FDI is important to understand how it influences the
environment. Different investor groups have different impacts on other countries'
economic growth and environmental degradation. The next step is to investigate how
FDI from developed countries and FDI from developing countries interact differently
with institutional variables to shape the EKC. Second, there are few empirical studies
about the influence of domestic factors on pollution in general, and on the environmental
abatement tendency of foreign investors in particular. Among institutional variables,
corruption, regulation stringency, and rule enforcement have these aspects discussed by
several researchers, but rarely in their interaction relationship with FDI. This research
comprehensively controls six governance indicators (control of corruption, democracy,
political stability, government eftectiveness, regulatory quality, and rule enforcement)
which are one-by-one tested in their interaction with FDI from the two different sources.

The findings are expected to provide essential policy implications to policymakers

and critical contribution to the worldwide discussions on the link between environmental
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issues and cross-border investments. Developing governments may archive deeper
insights of their country's status into the global matrix, thus finding the way to pursue
higher living standards while minimizing the trade-off between prosperity and
environmental quality at both the national level and international level. They also
understand how their domestic policies are shaping the growth-environment nexus in
their countries, thus have more power to control this process.

The following parts of this article are divided as follows: Section 2 covers the
literature review. Section 3 explains the methodology and model justifications. Section 4
presents the empirical result and discusses its interpretations. Last, Section 5 interprets
conclusions and policy recommendations.

3.2. Literature review

The performance of governments can be measured by many aspects, such as the
seriousness of corruption, the extent of democracy, bureaucratic efficiency, the rule
enforcement, the quality of policymaking, and political stability. Many international
organizations have published various sets of governance indicators to compare
institutional qualities among countries. This interest arises from the fact that
international agencies want to allocate scarce resources to governments who will utilize
them most successfully, or sometimes, who need the most assistance (Kaufmann et al.
1999). It is widely believed that a transparent, democratic and effective regime is more
successful in all areas of government, including environment preservation. While
democratic and rich European countries have the best records, authoritarian and poor
African governments have the worst environmental performance (Almeida and Garcia-

Sanchez 2017).

47



Among international agencies’ publishing, the Worldwide Government Indicators
database by World Bank is considered as the most comprehensive measurement of
governance quality (Apergis and Ozturk 2015). This study utilizes all six institutional
variables from the database, namely Control of Corruption (COC), Rule of Law (ROL),
Regulatory Quality (RQ), Government Effectiveness (EF), Voice and Accountability
(VA), Political Stability (PS). The Control of Corruption index measures public effort to
detect and reduce both petty corruption and grand corruption. The Rule of Law index is
perceptions of the effectiveness of rule enforcement, including the confidence of
authority agents such as the police and the courts, as well as the incidence of crime and
the enforceability of contracts. The Regulatory Quality index measures the stringency
and soundness of policies and regulations which support the development of the private
sector. The Government Effectiveness index is the indicator of public service quality,
civil servant competency and their independence from political pressures, as well as the
accountability of the government in policy formulation and implementation. The Voice
and Accountability index captures various aspects of democracy in the government
selection process, civil rights, and the freedom of the media and civil societies. The
Political Stability index is the perceptions of the possibilities of an unconstitutional
political change, domestic outrage, violence, and terrorism (Buchanan et al. 2012).
Although the literature on institutional quality is scattered and each variable can be
named or categorized differently by researchers, the following Table 7 provides a
summary of existing studies on the role of the six sociopolitical factors of interest in the

FDI — environment nexus. There is much evidence that government performance
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influences FDI inflow, and sometimes vice versa. Meanwhile, some researchers suggest

these indicators have their environmental impact delivered via FDI or other channels.

Table 7. Literature of the institutional variables

Institutional

variables

Impact on FDI inflow

Impact on environment

Impact on

environment via FDI

Control of Corruption
(COC)

Busse and Hefeker (2007)
Mengistu and Adhikary (2011)
Li et al. (2000)

Damania et al. (2003)
Lopez and Mitra (2000)
Apergis and Ozturk (2015)

Dam and Scholtens
(2008)

Cuervo-Cazurra

Méon and Sekkat (2005) Almeida and Garcia- (2006)
Mudambi et al. (2013) Sanchez (2017)
Cuervo-Cazurra (2006)
Asiedu (2006)
Rule of Law (ROL) Busse and Hefeker (2007) Osabuohien et al. (2014) Kellenberg (2009)
(rule enforcement) Mengistu and Adhikary (2011) Poelhekke and Ploeg
Asiedu (2006). (2012)

Regulatory Quality Busse and Hefeker (2007) Apergis and Ozturk (2015) | Dam and Scholtens
(RQ) Mudambi et al. (2013) Osabuohien et al. (2014) (2008)
(rule/policy stringency Pao and Tsai (2011)
and quality)
Government Busse and Hefeker (2007) Apergis and Ozturk (2015) | Pao and Tsai (2011)
Effectiveness (EF) Mengistu and Adhikary (2011) | Osabuohien et al. (2014)
Voice and Busse and Hefeker (2007) Almeida and Garcia- Jorgenson (2009)
Accountability (VA) Jensen (2003) Sanchez (2017)
(democracy, civil Jakobsen and Soysa (2006)
liberties, civil society) | Choi and Samy (2008)

Asiedu and Lien (2011)

Political Stability (PS)

Busse and Hefeker (2007)
Mengistu and Adhikary (2011)

Al-Mulali and Ozturk
(2015)

Taylor (2005)

Apergis and Ozturk (2015)
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On the one hand, governance variables directly influence the extent of FDI inflows.
Government stability, internal and external conflict, corruption and ethnic tensions, law
and order, democratic accountability of government, and quality of bureaucracy are
highly significant determinants of foreign investment inflows (Busse and Hefeker 2007).
As weak governance increases risks for business; and bribery is like a tax on production
(Li et al. 2000), more and more multinational companies (MNCs) are attracted to
locations with good institutional qualities. There is evidence that low government
performance hinders FDI inflow and vice versa. For instance, corruption has been found
to reduce capital accumulation in general (Méon and Sekkat 2005), and negatively affect
FDI in particular (Mudambi et al. 2013). It is recommended that countries that are small
or lack of natural resources can attract FDI by improving their institutions and policy
atmosphere (Asiedu 2006). However, there are more controversies about the role of
democracy, regulation and rule enforcement. Jensen (2003) states that developing
country democracies receive higher inflows of FDI. Democratic countries are predicted
to attract as much as 70 percent more FDI than their authoritarian counterparts. He is
supported by Jakobsen and Soysa (2006) who believe that it is fruitful for democracies
in the developing world in the globalization era. In contrast, Choi and Samy (2008)
argue that democratic hindrance players may acquire a larger increase in FDI. Partly
agreeing with both sides, Asiedu and Lien (2011) suggest that democracy promotes FDI
only if the proportion of natural resources in total exports is below some critical
benchmark. Similarly, for policy and enforcement indicators, the good performance

creates stability but increases compliance cost, which is the root cause of the pollution
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haven effect as discussed below. By and large, the impacts of domestic factors on FDI
flows are substantial but heterogeneous among variables.

On the other hand, domestic factors influence environmental quality. Quite a few
scholars acknowledge that cross-border capital is an important channel to deliver the
potential environmental impacts of sociopolitical factors. Institutional aspects affect not
only the scale but also the greenness of FDI. Weak government performance deepens the
pollution haven effect, while good performance enhances the halo effect. For the
pollution haven effect, there is evidence that firms with weak environmental control are
more likely to locate in poor and corrupted countries with less stringent environmental
policy, while MNCs with more corporate social responsibility (CSR) consciousness
refrain from doing business in those countries (Dam and Scholtens 2008). Furthermore,
Kellenberg (2009) highlights that the importance of the enforcement of environmental
regulations even outweighs one of policy stringency when companies make relocation
decisions to save pollution abatement costs. Although Poelhekke and Ploeg (2012)
support this view, they note that there are some industries where better environmental
policy and enforcement boost MNCs' reputation for sustainable management and social
responsibility. Researching developing countries' perspectives, Pao and Tsai (2011) point
out that the pollution haven effect is both an active and passive process. While emerging
markets lower their environmental standards and penalties to fuel their growth with
larger FDI flows into the manufacturing sector; at the same time, their governments are
not able to hold up the enforcement set in policies because of their inadequate
institutional resources. For the halo effect, it is obvious that FDI inflows to regions with

better institutional quality are greener than the flows going to countries with weaker
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government performance (Doytch and Uctum 2016). Nevertheless, it is worth to note
that even in low environmental requirement markets, many MNCs still maintain their
internal environmental control higher than the standards of the host country, or
implement voluntary practices such as ISO 14001 (Zeng and Eastin 2012). A possible
reason is that they want to build their public image and influence the policymaking
process to push domestic standards forward, which in turn heightens their own
competitiveness compared to domestic companies and other MNCs with lower
technology (Garcia-Johnson 2000). Although there are few scholars examine
environmental impacts through FDI channel of other domestic factors, such as civil
liberties, government effectiveness, and political stabilities, Jorgenson’s paper (2009)
suggests these connections are likely to exist. Researching industrial water pollution in
less-developed countries, the paper states that stronger participation of civil society
organizations and environmental control government agencies is critical to limit the
harmful impacts of foreign investment.

As the effect of sociopolitical elements on a researched variables is not always direct
and often influenced by other explanatory variables, interaction terms between an
institutional variable and an economic indicator are popular to explain the underlying
regime (Apergis and Ozturk 2015; Damania et al. 2003; Kwok and Tadesse 2006; Okada
and Samreth 2014; Reiter and Steensma 2010; Wang et al. 2013). Governance indicators
are often seen to interact with growth rate, FDI, trade openness or each other. Besides,
there is evidence that the origin of foreign investors is important in this interactive
relationship. Cuervo-Cazurra (2006) reports that corruption not only reduces FDI but

also change its origin composition: reducing FDI from countries engaging in laws
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against bribery abroad, meanwhile increasing FDI from countries with severe
corruption. Those who are used to bribery at home also seek a similar destination
abroad. That means corruption does not affect all foreign investors equally. FDI from
different countries is affected differently by host country corruption. While all the
above-mentioned literature suggests that such interactions between FDI and
sociopolitical variables in terms of environmental impacts are likely to exist, neither it is
the focus of previous empirical research nor their potential connection with the origin
factor of FDI has been addressed except for corruption. Up to the best of the author
knowledge, the only existing study employing interaction terms with FDI to test the
environmental effect of institutional variables is the paper by Assa (2018), who proves
that FDI links to deforestation in Sub-Saharan Africa and this causal relationship is
worse in countries with high corruption and low rule regulation. Using the same
approach, this study covers a broader set of governance indicators while giving novelty
consideration to the differences between the two FDI sources.

3.3. Methodology

The EKC model, which explains the environmental degradation by a function of
income and the square of income, will be employed to examine the environmental
impacts of corruption and other institutional indicators in the relationship with FDI in
developing countries. There are 2 models to perform the task. Both models investigate
23 developing countries from 2001 to 2012. The first model is the basic model, testing
the linear relationship among environment degradation, FDI from developing countries,
FDI from developed countries, and domestic factors. Other controlled variables are trade

openness, population, and industrial employment. The second model is an extension of
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the first model to include two interactions terms of an institutional factor with two FDI
variables, to find out whether investors from different country groups react differently to
domestic factors in terms of environmental issues.
e Model I (Basic model):
Yit = Ln(CO2)it = ap + aiLnGDPj¢ + 02(LnGDPj)? + o3LnFDIdved; + asLnFDIdvig;j +
asTRADEi+ asPOit + a7INEit 010Xic + ui + €it (2)
e Model 2 (Full model):
Yit = Ln(CO)it = Bo + B1LnGDPj; + P2(LnGDPi)? + BsLnFDIdved; + BsLnFDIdvig +
BsTRADEi+ PBsPOi + PB7INE: + BsXit + PoXi.LnFDIdved; +
BioXi.LnFDIdvigi + vi + &it 3

In which:

FDI stock from developed countries

FDIdved = x100%

Gross domestic product

__ FDI stock from developing countries

x100%

FDIdvig

Gross domestic product

Import+Export

TRADE = x100%

Gross domestic product

X: one of six institutional variables (COC /ROL /RQ /EF/ VA/ PS)

Annual data are obtained for the period between 2001 and 2012 from the World
Development Indicators (WDI), UNCTAD, and the Worldwide Governance Indicators
(WGI) database. 23 developing countries are Argentina, Armenia, Bangladesh, Bulgaria,
Cambodia, China, Croatia, El Salvador, Hungary, Macedonia, Republic of Moldova,

Nigeria, Pakistan, Papua New Guinea, Paraguay, Peru, Philippines, Poland, South
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Africa, Thailand, Turkey, Uganda, and Ukraine. Although the sample size is limited by
the availability of bilateral FDI data published by UNCTAD, it is considered sufficient
to deliver statistically meaningful results by panel analysis. The classification of
investors into developed and developing groups follows the grouping system of the
IMF 2. Among various country classification systems from different international
agencies, the author has considered between the IMF and UN’s versions as they are the
two most popular grouping catalogs. However, the IMF classification is chosen because
it is closer to common perception about who are developed and who are developing
countries. Appendix 2 provides country-level information about percentages of FDI
inflow stocks from developed and developing regions and leading investors of each
group. Among 23 developing countries examined by this study, 13 countries witnessed
substantial increases in the proportion of developing partners’ FDI stock to the total FDI
in the period from 2001 to 2012. While the leading investors could change over the years
for each country, they were often economies which have big size, close geographic
location and historical relationship with that host country. In some cases, this position
may reflect an important economic and politic strategy. For example, the massive
investment of China in South East Asian countries, i.e. Cambodia and Philippines, and
African countries, i.e. Nigeria and South Africa, may be a part of the Bell and Road

Initiative of the Chinese government. The presence of 4 developing EU countries among

2 The robustness of this study are confirmed with both ways of classifications. Appendix 4 presents the
detailed results of the models in the UN grouping setting. The link to the IMF country classification used
to classify investor countries can be found at:
https://www.imf.org/external/pubs/ft/weo/2010/02/weodata/groups.htm  (World  Economic  Outlook
Database April 2010 — WEO Groups and Aggregates Information). No country has changed its status from
a developing to developed economy or vice versa during the studied period from 2001 to 2012.
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the studied host economies, namely Bulgaria, Croatia, Hungary, and Poland, is important
to justify the possible interactive relationships among the institutional variables and FDI
variables. As those countries have relatively good institutional quality, they allow the
panel to have wider ranges of governance performance indexes. Thanks to that,
interesting insights into how different host country domestic settings can influence the
attitude of investors toward environment protection may be revealed?.

The annual carbon dioxide emission (CO2) is the most popular proxy of
environmental pollution in the EKC literature. GDP denotes the gross domestic product
per capita in real terms (in constant 2010 USD). FDIdved and FDIdvig are the FDI
inflow stock from developed economies and FDI stock from developing economies as a
percentage of national income. FDI stock is preferable than FDI annual flow because it
is more stable against the business circle, market fluctuation, and other year specific
factors. It also reflects better the real contribution of existing foreign firms in the
economies as an investment can circulate and generate profit for its owner in many
years. Natural logarithm terms are used to encourage stability in the variance-covariance
matrix (Chang et al. 2001). u; and v; represent the individual effect of each nation, while
¢ denotes the random disturbance.

X stands for an institutional variable controlled by the models. There are six
institutional variables that will be tested one by one by each model (Control of

Corruption - COC, Rule of Law - ROL, Regulatory Quality - RQ, Government

3 Without the inclusion of the 4 EU developing countries, the estimations do not contradict the findings of
this study. However, the interaction terms in Model 2 do not deliver much meaningful implications. That
is because the ranges of governance indexes are too narrow to show that good or bad institutional quality
can have impact on the FDI variables in terms of environmental performance. For detailed results, please
contact the author.
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Effectiveness - EF, Voice and Accountability - VA, Political Stability - PS). Therefore,
each model has six submodels, denoted from 1.1 to 1.6 for Model 1, and from 2.1 to 2.6
for Model 2. The benchmark of these variables ranges from approximately -2.5 (weak)
to 2.5 (strong) governance performance. According to Table 8, the means of all

institutional variables are below zero, indicating that most developing countries'

governments have weak performance over the research period.

Table 8. Data summary

Variable Unit Minimum First Median Mean Third Maximum Stal,ld?rd

quarter quarter deviation
CO, Kiloton 1511 | 5534 | 49924 | 387884 | 206345 | 10020745 | 1404096
GDP USD 419 | 1516 | 3311 | 4615| 6887 14779 3947
FDIdved % 3.5360 | 11.0480 | 17.4730 | 21.6430 | 26.8330 |  83.6800 | 15.4346
FDIdvig % 0.1778 | 2.1530 | 3.6473 | 5.8715| 7.8161 | 29.0205|  5.9439
TRADE % 17.4700 | 43.1400 | 60.1800 | 66.6600 | 87.9800 | 154.9400 | 28.9581
PO ‘;;2;‘1’: 2.0430 | 6.1550 | 30.3750 | 99.1900 | 67.6090 | 1350.6950 | 263.6928
INE % 42350 | 15.4170 | 20.7530 | 21.0420 | 28.0410 | 36.4270 |  8.1054
coC 215000 | -0.9200 | -0.5400 | -0.4969 | -0.1800 0.7900 | 0.5342
ROL 14272 | -0.8074 | -0.5093 | -0.4179 | -0.0812 0.9977 | 0.5301
RQ 213520 | -0.5340 | -0.1050 | -0.0608 | 0.3550 13130 | 05719
EF 12146 | -0.6903 | -0.1763 | -0.2151 | 0.1701 1.0507 | 0.5290
VA 217490 | -0.5644 | -0.0811 | -0.1275 | 0.3274 11752 | 0.6412
PS 2.8100 | -0.9925 | -0.5000 | -0.5159 | 0.0400 12600 | 0.8033

Besides the main interested variables, there are three additional controlled variables.

TRADE represents trade openness as measured by import and export as a proportion of
national income. PO is the population. Last, INE denotes industrial employment which
is the proxy of the industrialization process reflected by the percentage of employment
in industry out of the total employment. These three variables are popular in the EKC

literature. The environmental impact of trade openness is a topic of debate, but its
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relevance in the EKC model is commonly accepted (Ahmed and Long 2012;
Osabuohien et al. 2014). Meanwhile, it is expected that more populated regions with
rapid industrialization create more pollution (Plassmann and Khanna 2006). Statistical

descriptions of the above-mentioned variables are presented in Table 8 and

Table 9.

Table 9. Correlations among institutional variables

CcoC ROL RQ EF VA

ROL 0.8975
RQ 0.8842 0.8728
EF 0.9089 0.8942 0.8393
VA 0.7249 0.6953 0.6453 0.6090
PS 0.6412 0.6359 0.6419 0.5908 0.6089

There are two reasons why all governance variables are not included in a model, but
each of them forms a submodel. On one hand, from Table 9, we can see the coefficients
of correlations among institutional variables are relatively high, especially among COC,
ROL, RQ, and EF. It is obvious that a government with a strong performance in an
aspect is likely just as good in other aspects. If all of them are controlled simultaneously,
the risk of multicollinearity is substantial, undermining the statistical significance of the
regressions. Tarverdi (2018) admits that a combination of several sociopolitical
repressors fails to deliver a statistically meaningful result. On the other hand, prior to
Tarverdi’s paper, Buchanan et al. (2012) combined all indicators into a single variable to
avoid this problem. However, the treatment ignores the fact that each indicator is
measured independently, and thus produce a different level of influence. To avoid

multicollinearity but still capture the unique impact of each domestic factor, they are
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treated separately in submodels. All submodels are tested for random effects by the
Hausman test. In fact, the fixed effect model is generally considered more suitable for
dealing with cross-country regressions. However, the Hausman test is still conducted as
a standard test to confirm the model selection. In all submodels, the null hypotheses are
rejected. The tests indicate that the fixed effect method is more efficient than the random
effect method to estimate these models. Therefore, the selected econometric process is
the one-way fixed effect within model.

Table 10. Hausman test

Submodel 1.1 1.2 1.3 1.4 1.5 1.6

2 9951.1 283.72 404.52 150.4 196.29 1384.3
p-value <2.2x107"% | <2.2x107'° | <2.2x10" | <2.2x107¢ | <2.2x107¢ | <2.2x107"
Submodel 2.1 2.2 2.3 2.4 2.5 2.6

X 37.511 114.13 88.203 357.8 312.3 520.68
p-value 4.616x10° | <2.2x10"¢ | 1.216x10™" | <2.2x107¢ | <2.2x10™"° | <2.2x107'¢

Model 2 employs interaction terms between the two FDI variables and an
institutional variable, Xi.L.LnFDIdved;; and X;.L.LnFDIdvig. An interaction term describes
a situation in which the simultaneous influence of two variables on a third is not
additive. Interaction terms can greatly expand the understanding of the relationships
among the variables in the models. With the presence of interaction terms, coefficients
of FDI variables and institutional variables depend on each other. In order to understand
how the real coefficients of the FDI variables are changed by an institutional variable,
the following partial derivatives of the regressand with respect to the logarithm terms of

the two FDI stocks should be computed:
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Literally, equation 4 and 5 calculate the percentage change in the level of emissions
when there is 1% in the logarithm term of an FDI source. The signs of the partial
derivatives reflect the true impacts of the two FDI sources on the environment, taking
into account the interaction effect with domestic factors. A positive sign means an
increase in the level of carbon dioxide emissions, while a negative sign indicates an
improvement of the environmental quality. As a part of the functions, the institutional
variables determine the signs of these derivatives.

3.4. Results

3.4.1. Estimations

Model 1 and Model 2 have been tested with the six governance indicators by the
one-way fixed effect within model. The estimation results of Model 1 are presented in
Table 11. Model 2’s results are shown in Table 12, and the analysis of its interaction
terms in Table 13.

Table 11. Basic model estimations (Y = LnCO2)

Submodel 1.1 1.2 1.3 1.4 1.5 1.6
X CcocC ROL RQ EF VA PS
LnGDP 2.0748 **x | 21312 kkx 2.0614 xxx | 20757 **%x | 20592 kxx 2.0668 kxx
(LnGDP) -0.0983 x*x | -0.1021 kx| -0.0963 *k** | -0.0992 k** | -0.0981 *F** | -0.0986 ***
LnFDIdved -0.1571  *#x | 20,1567 *** | -0.1523 *** | -0.1590 *** | -0.1605 *** | -0.1592 #**
LnFDIdvig 0.0476 **x | 0.0477 *** 0.0488 *** | (0.0496 *** | (0.0504 *** 0.0501  **x*
LnTRADE 0.1836 #**x | 0.1767 **%* 0.1674 ***x | (0.1781 *** | 0.1761 *** 0.1767 %%
LnPO 1.3968  #** 1.4038  **x* 1.3673 %% 1.4074  #%x* 1.4031 %= 1.4096  **x*
LnINE 0.0285 * 0.0285 * 0.0275 = 0.0292 = 0.0292 = 0.0292 *
X -0.0854 * -0.0581 -0.0793 0.0080 0.0102 0.0037
Adjusted R? 0.7104 0.7066 0.7092 0.7053 0.7053 0.7053
Significance codes: p. <0.001 “**** p.<0.01 “*** p.<0.05* p.<0.1°°
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Table 12. Full model estimations (Y = LnCO>)

Submodel 2.1 2.2 2.3 2.4 2.5 2.6
X CcoC ROL RQ EF VA PS
LnGDP 1.2712  ** 1.8134 1.4760 *** 1.3966  **x* 1.6381 2.0206  k**
(LnGDP)’ -0.0476 * -0.0825 ** -0.0577 * -0.0557 * -0.0734 -0.0919  **x
LnFDIdved -0.1333  ##x | -0.1431 #**x* | -0.1487 *** | -0.1619 #** | -0.1418 *** | -0.1925 #**
LnFDIdvig 0.0157 0.0431  ** 0.0750  **x* 0.0664  **x 0.0634 % 0.0504
LnTRADE 0.1261  ** 0.1320 ** 0.0949 * 0.1480  #** 0.1655  *** 0.1433  *#x*
LnPO 1.5365 %% 1.5469  *x* 1.4172  %* 1.4475 %k 1.4677  *** 1.3565 *#*x*
LnINE 0.0111 0.0192 0.0144 0.0162 0.0198 0.0221
X -0.0826 -0.0819 0.0614 0.2445 = 0.0633 0.2535  kxx
X.LnFDIdved | 0.0297 0.0339 -0.0048 -0.0528 0.0097 -0.0644  #x*
X.LnFDIdvig | -0.1235 #*** | -0.0864 *** | -0.1028 *** | -0.1091 *** | -0.0855 #*%* | -0.0609 ***
Adjusted R* 0.7673 0.7352 0.7530 0.7409 0.7320 0.7485
Significance codes: p. <0.001 “****  p . <0.01 “*** p.<0.05* p.<0.1°’
Table 13. Interaction term analysis: partial derivatives and their signs
Submodel 2.1 2.2 2.3 2.4 2.5 2.6
X CcocC ROL RQ EF VA PS
AY
- -0.1925-
ALnFDldved -0.1333 -0.1431 -0.1487 -0.1619 -0.1418 00644 PS
Sign - - - - _
(PS >-2.9891: —
PSumin = -2.8100)
aY 0.0431- 0.0664 0.0643 0.0504
oo | -0.1235.C0C ‘ 0.075-0.1028.R¢ 63 9" Ssedil
ALnFDIdvig 0.0864.ROL A o1091EF 0.0855.VA 0.0609.PS
Sign COC>0:— | ROL>0.4982:— |RQ>0.7295:— | EF>0.6089:— | VA>0.7413:— | PS> 0.8262: —
COC<0:+ |ROL<0.4982:+ |RQ<0.7295:+ |EF<0.6089:+ |VA<0.7413:+ | PS<0.8262: +

The existence of the EKC is verified in all cases as the coefficients of GDP and GDP

square always receive positive and negative signs respectively. While Model 1 confirms

the findings of previous research, Model 2 provides more insight into the relationship

between governance qualities and the origin factor of FDI. From coefficients which are
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significantly different from zero, equations (4) and (5) are used to calculate the
derivatives of the regressand with respect to the logarithm terms of the two FDI stocks,
and to analyze their signs (Table 13). All submodels have the goodness-of-fit, measured
the adjusted R-squared, at around 0.7 for Model 1 and 0.75 for Model 2, implying that
approximately 70 to 75% of the total variation in carbon dioxide emissions explained by
the regression models. This is a good level for panel data with a wide cross-sectional
dimension.

In Model 1, the two FDI sources demonstrate conflicting environmental effects.
Among institutional variables, only control of corruption, and regulation quality have a
significant linear relationship with the level of pollution. As their coefficients are
negative, the improvement of their performance directly connected to the reduction of
emissions (Table 11). In Model 2, the findings are interesting. Interaction terms between
FDI from developing countries and institutional variables are significant in all
submodels, while ones of FDI from developed countries are only confident for political
stability (Table 12). The halo effect of FDI from developed countries does not depend on
the level of the first five domestic factors. Whereas, the impact of FDI from developing
countries strongly interacts with all indicators. For example, if corruption is relatively
low, developing-country FDI shows a halo effect. If corruption is relatively high,
developing FDI causes more pollution. On one hand, improvement in corruption control
enhances the environmental orientation of investors from developing economies. On the
other hand, the rise of FDI from developing partners gives the anti-corruption effort
more influence on the environmental quality of a host country. The same explanations

are applied to rule enforcement, regulation quality, and government efficiency. Only
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democracy and political stability can affect the attitudes of both investor groups. If a
developing country has relative good governance performance (COC > 0, ROL >
0.4982, RQ > 0.7295, EF > 0.6089, VA > 0.7413, and PS > 0.8062), then investments of
developing partners do not pose any threat to the environment (Table 13). Unluckily,
most countries in the sample have performance indicators marked below these points
during the research period. According to Table 8, the third quarter values of all six
institutional variables are smaller than the magnitudes of neutral impact. That means
FDI from developing group’s investors mostly demonstrated negative influence over the
period, which is in line with the results of Model 1 (Table 11). Among 23 countries,
developing regions' FDI only showed a halo effect in Poland and Hungary, and neutral
environmental impact in Croatia, Turkey, and South Africa. Comparing Model 1 and
Model 2, ROL, EF, VA, and PS do not affect pollution directly, but their potential
environmental impacts still can be delivered through the FDI variables. This study
proves that FDI is an important channel delivering the environmental effect of
institutional variables, and the origin factor of FDI is important to understand this
dynamic.

3.4.2. Robustness checks

Robustness checks have been conducted in several ways. Appendix 3 presents
robustness checks conducted by adding or reducing variables. First, additional variables
are gradually reduced until only the core variables of the EKC model and the main
variables of interest remain. Reducing variables associates with shrunken goodness-of-
fit, but the estimations remain mostly stable. The only minor change is that VA becomes

interacting with both FDI variables. Second, Model 1 and Model 2 are tested with a
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general institutional quality variable which is the average of the six governance
indicators. The general institutional quality variable shows no environmental impact in
Model 1 and only interacts with developing-country FDI in Model 2. This is aligned
with the key findings, but ignore the differences among six governance indicators. Third,
the general institutional quality variable is added into all submodels presented in the text
beside each specific domestic indicator. The presence of general institutional quality
undermines the confidence of COC and makes RQ become insignificant in Model 1, but
brings no change to Model 2. These minor differences do not affect the main
conclusions. In addition, the alternative classification of investor countries by UN
designation* used in Appendix 4 shows very similar results to the main findings. Last, an
alternative approach to deal with the developmental stage of the country of origin of FDI
is using a variable standing for the average wealth embodied in FDI of its sources. In
Appendix 5, instead of FDI stocks from developed and developing economies (FDIdved
and FDIdvig), a total level of inward FDI stocks (FDI) and the average GDP per capita
of all investor countries weighted by their FDI stocks (IGDP) are employed. A larger
value of IGDP would indicate that inward FDI of the country mostly come from high-
income countries, while a smaller value would imply the prevalence of low-income
investors. The two interaction terms of Model 2 are combined into one between the total
FDI variable and one of the six institutional variables (X.LnFDI). The coefficients of
LnIGDP are negative in both models, proving again that a richer combination of FDI

sources benefits the environment. The total FDI shows a halo effect in Model 1, which is

4 The UN country classification used to classify investor countries is according to the World Economic
Situation and Prospects 2014 report by the United Nations. No country has changed its status from a
developing to developed economy or vice versa during the studied period from 2001 to 2012.
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reasonable as FDI stocks from developed partners still outweighed ones from developing
partners in most countries during the studied period. The interaction term in Model 2
provides more insight. When institutional indicators fall below some benchmarks
(except for VA), after controlling for the average wealth of FDI sources, increasing FDI
stocks are harmful to the environment. In comparison with Model 1, more institutional
variables in Model 2 demonstrate environmental impact through their interaction with
FDI, as well as their levels of significance are improved, supporting the conclusion that
FDI is an important channel to recognize this effect. By and large, all robustness checks
show that the findings of this research are robust against the alternations of model
specifications.

3.5. Conclusions

This study indicates that the environmental effect of cross-border investment is
influenced by domestic sociopolitical factors, and each investor group reacts to these
factors differently. Utilizing the Environmental Kuznets Curve model and interaction
terms between institutional variables and FDI variables, the theoretical prediction has
been proved. Besides, it shows that the environmental impacts of institutional variables
are not always easy to be observed, but became clearer through FDI channels. In the
basic model, only two out of six governance indicators significantly correlate with
pollution reduction (Table 5). That explains why researchers have not found much
empirical evidence of how institutional reform directly reduced pollution. By focusing
on the interactive relationship between institutional quality and FDI, this study explains
the underlying dynamic, thus makes an original contribution to the existing literature.

The most important finding of this chapter is FDI from developing regions is more
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sensitive to domestic factors of host countries. Government performance determines
whether this FDI source is bad or good for the environment. Meanwhile, the
characteristics of FDI from developed nations seem to be relatively neutral to
governance indicators. This Chapter 3 agrees with Cuervo-Cazurra (2006) but expands
his findings to other institutional variables beyond corruption control.

These results deliver important policy implications to governments in developing
countries. First, they could recognize what is the net impact of FDI on their home
country environment at their current development status. Second, they should carefully
reexamine their FDI-led growth strategies to achieve sustainability. Massive FDI
attraction strategy alone is harmful to the environment of their nations. Third,
developing governments are empowered that they have inner resources to improve the
merits of FDI and reduce its hindrances. Countries should start with institutional reforms
to pursue a sustainable development path. Last but not least, better domestic governance
is not only important with each country but also helps protect global common by
leveling up social responsibilities of MNCs coming from developing regions when they,
in turn, become investors outside their borders. The limitation of this study is that it is
incapable of fully explaining the reasons determining the difference between FDI from
developed countries and FDI from developing countries. FDI origin factor may be the
proxy for the investment portfolio, culture, CSR, technology know-how, financial
capacity, and management experience, etc. of each group. While it is out of the scope of
this research, it could be explored if future firm-level studies are conducted to confirm

the key findings of this chapter.
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APPENDIX

Appendix 1. List of variables

Variable Description Unit Source
World Devel t Indicat
CO2 The annual carbon dioxide emission kiloton orie evelopment fclcators
(WDI)
constant
DP Th i ita i | 1
G e gross domestic product per capita in real term 2010 USD WD
Calculated from UNCTAD
Th 1 FDI infl tock fi i
FDIdved | Lne annual DL inflow stock from developed economies % bilateral FDI data and WDI
as a percentage of national income .
gross domestic product data
. . . Calculated from UNCTAD
FDIdvig The annual FDI 1nﬂoYv stoc?k from developing economies % bilateral FDI data and WDI
as a percentage of national income .
gross domestic product data
TRADE Trade openness 'meas‘ured by import and export as a % WDI
percentage of national income
BT
PO Population million | vy
people
i f
INE Industrial en}pl.oyment measured by the percentage o % WDI
employment in industry out of the total employment
COoC Control of Corruption index Worldwide Government
P Indicators (WGI)
ROL Rule of Law index WGI
RQ Regulatory Quality index WGI
EF Government Effectiveness index WGI
VA Voice and Accountability index WGI
PS Political Stability index WGI
An institutional variable, ranging from approximately
X -2.5 (weak) to 2.5 (strong). In each submodel, X is
presented as COC, ROL, RQ, EF, VA or PS.
% General institutional quality measured by an average of
the six institutional variables
FDI The annual FDI inflow stock as a percentage of national % UNCTAD
income
The weighted average of real GDP per capita of investor
countries by FDI inflow stocks, which is calculated by Calculated from UNCTAD
1GDP the sum of products between GDP per capita of each | constant | bilateral FDI data and WDI
investor country and its annual FDI stock in the host | 2010 USD | gross domestic product per

country, then divided by the total annual FDI inflow stock
of the host country.

capita data
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Appendix 3. Robustness checks by reducing or adding variables

X: General institutional quality measured by an average of the six institutional variables.
A: Submodels presented in Chapter 3.

B, C: Submodels in which additional controlled variables are reduced.

D: Submodels in which specific institutional variables are replaced by the general
institutional variable.

E: Submodels in which the general institutional variable is controlled besides each

institutional variable.

Submodel 1.1 A B C D E
LnGDP 2.0748 34810 s 3.5785  xwx 2.0832  wxx 2.0645  #kx
(LnGDP)? -0.0983  #xx -0.1730  ##x | -0.1776 *#x | -0.0989 #xxx | -0.0980
LnFDIdved -0.1571 %% -0.1392  #%x | -0.1395 #x* | -0.1560 #xx | -0.1592  sx
LnFDlIdvig 0.0476 0.0284 . 0.0429  *x 0.0473 s 0.0490 s
LnTRADE 0.1836  #x*x 0.2145 0.1786  #x:x 0.1842 s
LnPO 1.3968  #xx 1.3853 s 1.4107 sk
LnINE 0.0285 = 0.0285 = 0.0289 =
X -0.0558 0.0455
CoC -0.0854 = -0.0967 = -0.1064 = -0.1064
Adjusted R? 0.7104 0.6114 0.5804 0.7063 0.7095

Submodel 1.2 A B C D E
LnGDP 21312 3.5532 s 3.6583  #wx 2.0832  wxx 21215 #okx
(LnGDP)? -0.1021  #*x -0.1777  #xx | -0.1829 #xx | -0.0989 #xx | -0.1013 #xx
LnFDIdved -0.1567  #*x -0.1386  #*x | -0.1390 #x* | -0.1560 #xx | -0.1560
LnFDIdvig 0.0477 s 0.0284 . 0.0424  *x 0.0473  sxx 0.0472 ==
LnTRADE 0.1767  #x*x 0.2068 0.1786 s 0.1774 s
LnPO 1.4038 s 1.3853 sk 1.3958 sk
LnINE 0.0285 = 0.0285 = 0.0284 =
X -0.0558 -0.0236
ROL -0.0581 -0.0658 -0.0693 -0.0433
Adjusted R? 0.7066 0.6066 0.5745 0.7063 0.7055
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Submodel 1.3 A B C D E
LnGDP 2.0614  #xx 3.4005  #xx 35127 s 2.0832  wx 2.0568
(LnGDP)? -0.0963 s -0.1667  #x*x -0.1715 sk -0.0989 s -0.0961 s
LnFDIdved -0.1523 sk -0.1306 kx| -0.1287 kx| -0.1560 kx| -0.1525 ek
LnFDIdvig 0.0488  #xx 0.0300 0.0418 = 0.0473  #xx 0.0493
LnTRADE 0.1674  #xx 0.1894 s 0.1786  #xx 0.1662
LnPO 1.3673  #xx 1.3853 st 1.3695 s
LnINE 0.0275 = 0.0285 = 0.0275 =
X -0.0558 0.0153
RQ -0.0793 -0.1348  *x -0.1483  *x -0.0861
Adjusted R? 0.7092 0.6165 0.5873 0.7063 0.7080

Submodel 1.4 A B C D E
LnGDP 2.0757 34277  wxx 34804  xwx 2.0832  wxx 2.1340 ok
(LnGDP)* -0.0992  #xx -0.1701  #xx | -0.1718 #*x | -0.0989 #xx | -0.1022 s#x
LnFDIdved -0.1590 k= -0.1415  #%x | -0.1427 x| -0.1560 kx| -0.1541
LnFDIdvig 0.0496  *x*x 0.0311 0.0454  *x 0.0473 % 0.0455  #x
LnTRADE 0.1781 s 0.2031 s 0.1786 s 0.1837 s
LnPO 1.4074 s 1.3853  s#x 1.3905 sk
LnINE 0.0292 = 0.0285 = 0.0286 =*
X -0.0558 -0.0873
EF 0.0080 -0.0440 -0.0837 0.0477
Adjusted R? 0.7053 0.6058 0.5761 0.7063 0.7058

Submodel 1.5 A B C D E
LnGDP 2.0592  wxx 34564 3.5144 s 2.0832  wxx 2.0392 ok
(LnGDP)? -0.0981  #x*x -0.1722  ##x | -0.1744  #xx | -0.0989 #xx | -0.0952
LnFDIdved -0.1605 k= -0.1445  #kx | -0.1512 kx| -0.1560 kx| -0.1621 ek
LnFDIdvig 0.0504 s 0.0321 0.0487 == 0.0473  #xx 0.0492 s
LnTRADE 0.1761  #x*x 0.2047 s 0.1786 s 0.1721 s
LnPO 1.4031 s 1.3853  s#x 1.3500 sk
LnINE 0.0292 = 0.0285 = 0.0282 =
X -0.0558 -0.1258
VA 0.0102 0.0225 0.0598 0.0675
Adjusted R? 0.7053 0.6053 0.5753 0.7063 0.7069
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Submodel 1.6 A B C D E
LnGDP 2.0668  **x 3.4468  xxx 3.5251  ##x% 2.0832  xxx 2.0828  x#x
(LnGDP)? -0.0986 01712 #x | -0.1747  #xx | -0.0989 #xx | -0.0989 xx
LnFDIdved -0.1592 sk -0.1404  #%x | -0.1421 #** | -0.1560 #*x | -0.1537 ##*x
LnFDIdvig 0.0501  #xx 0.0265 0.0408 = 0.0473 0.0491 sk
LnTRADE 0.1767  #xx 0.2130 0.1786  #x:x 0.1737 ok
LnPO 1.4096 sk 1.3853 s 14121 s
LnINE 0.0292 = 0.0285 = 0.0282 =
X -0.0558 -0.1233
PS 0.0037 -0.0386 -0.0453 0.0378
Adjusted R? 0.7053 0.6082 0.5775 0.7063 0.7067

Submodel 2.1 A B C D E
LnGDP 1.2712  *= 2.7821 2.8313  #xx 1.4260  #xx 1.2699  *x
(LnGDP)? -0.0476 = -0.1279  #%x | -0.1295 #xx | -0.0551 = -0.0476 =
LnFDIdved -0.1333 %= -0.1438  #xx | -0.1428 #xxx | -0.1622 #xx | -0.1337 e
LnFDIdvig 0.0157 0.0012 0.0087 0.0503 = 0.0159
LnTRADE 0.1261  ** 0.1657  *x*x 0.1258  *=* 0.1262  *x*
LnPO 1.5365 % 1.4049 s 1.5387 s
LnINE 0.0111 0.0139 0.0112
X 0.1510 0.0079
cocC -0.0826 0.0521 0.0505 -0.0860
COC.LnFDIdved 0.0297 -0.0288 -0.0307 0.0295
COC.LnFDIdvig -0.1235 %= -0.1040 kx| 01117 s -0.1234  #xx
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165  #*#

Adjusted R? 0.7673 0.6540 0.6303 0.7559 0.7663
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Submodel 2.2 A B C D E
LnGDP 1.8134  *xx 3.4272  wxx 3.5500  x#x 1.4260  x*=* 1.7160  *%*
(LnGDP)? -0.0825 = -0.1692  #xx | -0.1755 #=xx | -0.0551 = -0.0755  **
LnFDIdved -0.1431  #xx -0.1319  #xx -0.1245  *= -0.1622 -0.1408 s
LnFDIdvig 0.0431 0.0249 0.0344 = 0.0503 s 0.0403
LnTRADE 0.1320 0.1784  *xx 0.1258  *x 0.1327 =
LnPO 1.5469 s 1.4049 s 1.5138 s
LnINE 0.0192 0.0139 0.0178
X 0.1510 -0.1278
ROL -0.0819 -0.0603 -0.0863 0.0127
ROL.LnFDIdved 0.0339 0.0164 0.0281 0.0307
ROL.LnFDIdvig -0.0864  #xx -0.0600 = -0.0682 -0.0928  wxx
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165  #xx
Adjusted R? 0.7352 0.6189 0.5917 0.7559 0.7369

Submodel 2.3 A B C D E
LnGDP 1.4760  *x*x* 2.8079  xxx 2.8586  #xx 1.4260  **=* 1.4905  #%x%
(LnGDP)? -0.0577 = -0.1265 x| -0.1285 #xx | -0.0551 = -0.0585 =
LnFDIdved -0.1487  #xx -0.1302 s -0.1299 s -0.1622 sk -0.1470 s
LnFDIdvig 0.0750 s 0.0572 % 0.0651 % 0.0503  ##x 0.0727  #kx
LnTRADE 0.0949 = 0.1231 = 0.1258  *x 0.0987 =
LnPO 14172 %% 1.4049  #xx 1.4090  #*=
LnINE 0.0144 0.0139 0.0136
X 0.1510 -0.0832
RQ 0.0614 0.0967 0.1262 0.0941
RQ.LnFDIdved -0.0048 -0.0405 -0.0485 -0.0015
RQ.LnFDIdvig -0.1028  #x*x -0.0962  #xx | -0.1005 -0.1067  #xx
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165 sk
Adjusted R? 0.7530 0.6568 0.6339 0.7559 0.7534
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Submodel 2.4 A B C D E
LnGDP 1.3966  *** 2.8348  #xx 2.9124 %% 14260  #*x* 1.4545  ##%
(LnGDP)? -0.0557 = -0.1319 = | -0.1352 #=*x | -0.0551 = -0.0581 =
LnFDIdved -0.1619 s -0.1483 s -0.1422 sk -0.1622 -0.1538 s
LnFDIdvig 0.0664  #xx 0.0485  *x 0.0591 = 0.0503  #xx 0.0603
LnTRADE 0.1480  **x 0.1778  #xx 0.1258  ** 0.1568 s
LnPO 1.4475 s 1.4049 s 1.4187 s
LnINE 0.0162 0.0139 0.0143
X 0.1510 -0.1599
EF 0.2445 = 0.2213 0.1196 0.3409 ==
EF.LnFDIdved -0.0528 -0.0650 -0.0383 -0.0592
EF.LnFDIdvig -0.1091  #x*x -0.1024  #xx | -0.1106 #x:x -0.1161  *xx
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165 s
Adjusted R? 0.7409 0.6385 0.6112 0.7559 0.7458

Submodel 2.5 A B C D E
LnGDP 1.6381  #%x 2.8451 % 2.8521  #xx 1.4260 =% 1.5785 sk
(LnGDP)? -0.0734 = -0.1324  #xx -0.1313 s -0.0551 = -0.0675  *x
LnFDIdved -0.1418  #kx -0.1451  #sex | -0.1535  #wk | -0.1622  wkx | -0.1411 ek
LnFDIdvig 0.0634 s 0.0435  *x 0.0591 s 0.0503 s 0.0628 s
LnTRADE 0.1655  #x*x 0.1893 0.1258 == 0.1582 s
LnPO 1.4677  #xx 1.4049 s 1.4004 s
LnINE 0.0198 0.0139 0.0170
X 0.1510 -0.2099 =
VA 0.0633 0.3420 *x 0.4024  #xx 0.1373
VA.LnFDIdved 0.0097 -0.0948 = -0.1036  *x 0.0209
VA.LnFDIdvig -0.0855 sk -0.0700 sk | -0.0720 sk -0.0945 k=
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165  #x*x
Adjusted R? 0.7320 0.6356 0.6083 0.7559 0.7384

75




Submodel 2.6 A B C D E
LnGDP 2.0206  #xx 3.3596  #xx 3.4862 1.4260 s 2.0718 s
(LnGDP)? -0.0919 s -0.1622 =% | -0.1690 sk | -0.0551 = -0.0936 sk
LnFDIdved -0.1925 sk -0.1779  ##x | -0.1709 sk | -0.1622 kx| -0.1794 s
LnFDIdvig 0.0504 s 0.0283 0.0377 = 0.0503 s 0.0482 s
LnTRADE 0.1433  sexx 0.1748 s 0.1258  *x 0.1302 ==
LnPO 1.3565 sk 1.4049  sxx 1.3578 s
LnINE 0.0221 0.0139 0.0190
X 0.1510 -0.2307  *x
PS 0.2535  sxx 0.2349  *x 0.1839 = 0.3082
PS.LnFDIved -0.0644  *x -0.0697  xx -0.0521 = -0.0577  *x
PS.LnFDIdvig -0.0609 s -0.0672  ##x | -0.0769  x#x -0.0704  #xx
X.LnFDIdved -0.0552
X.LnFDIdvig -0.1165  #x¥x
Adjusted R 0.7485 0.6600 0.6335 0.7559 0.7559

Significance codes: p. <0.001 “**** p . <0.01 “*** p.<0.05* p.<0.1°’
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Appendix 4. Robustness checks with the UN country classification

a. Basic model estimations (Y = LnCO2)

Submodel 1.1 1.2 1.3 1.4 1.5 1.6
X CocC ROL RQ EF VA PS
LnGDP 2.1422 sk 2.1992 % 2.1286 s 2.1440 2.1394 sk 2.1394 sk
(LnGDP)? -0.1011 sk -0.1049 sk -0.0991 sk -0.1020 sk -0.1017 sk -0.1016 sk
LnFDIdved -0.1343 sk -0.1320 sk -0.1280 sk -0.1349 ok -0.1347 sk -0.1349 sk
LnFDIdvig 0.0336 * 0.0321 =* 0.0339 = 0.0348 * 0.0348 * 0.0346 *
LnTRADE 0.1929  ##** 0.1861 **x* 0.1765  *#* 0.1871  #:x 0.1867 #*** 0.1870  **x*
LnPO 1.3463  #%** 1.3526  *** 1.3153 %% 1.3550  #** 1.3531 s 1.3484  #x*
LnINE 0.0271 = 0.0271 = 0.0260 0.0278 = 0.0277 0.0277 =
X -0.0948 = -0.0616 -0.0809 0.0068 -0.0016 -0.0036
Adjusted R? 0.7001 0.6953 0.6979 0.6938 0.6938 0.6938
Significance codes: p. <0.001 “**** p.<0.01 *** p.<0.05* p.<0.1°’
b. Full model estimations (Y = LnCO)
Submodel 2.1 2.2 2.3 24 2.5 2.6
X CcocC ROL RQ EF VA PS
LnGDP 1.3451  ##= 1.8785  #xx 1.6648  #x% 1.6657 %% 1.9220 s 2.1784 %
(LnGDP)? -0.0502 = -0.0840 == -0.0664 -0.0701 = -0.0898 sk -0.1008 sk
LnFDIdved -0.1435 sk -0.1463 -0.1372 -0.1523 sk -0.1257 sk -0.1708 sk
LnFDldvig -0.0025 0.0266 0.0630  *xx 0.0469  ** 0.0411 = 0.0310 =
LnTRADE 0.1457 %% 0.1638 sk 0.1295  *x 0.1749 = 0.1901  #xx 0.1674 sk
LnPO 1.4362  #%** 1.4428 sk 1.3012 s 1.3545 %% 1.4105  #xx 1.2885 sk
LnINE 0.0128 0.0202 0.0180 0.0198 0.0213 0.0230
X 0.1109 0.0936 0.1938 0.3444 =% -0.0032 0.2556 s
X.LnFDIdved -0.0368 -0.0220 -0.0552 -0.0966  * 0.0320 -0.0633 s
X.LnFDIdvig -0.1362  #** -0.0791  #kx -0.0973  #kx -0.0985  #ukx -0.0656  sxx -0.0592 k%
Adjusted R? 0.7504 0.7138 0.7297 0.7185 0.7059 0.7280
Significance codes: p. <0.001 “**** p <0.01 “*** p.<0.05* p.<0.1°
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c. Interaction term analysis: partial derivatives and their signs

Submodel 2.1 2.2 2.3 2.4 2.5 2.6
X CcoC ROL RQ EF VA PS
AY -0.1523- -0.1708-
_— -0. -0. -0. -0.1257 :
ALnFDIdved | 0143 0.1463 0.1372 0.0966.EF 0123 0.0633.PS
i - PS > -2.6973: —
1gn — — - —
(EF > -1.5766: — PS < -2.6973: +
EFmin = -1.2146)
AY 0.1385.COC 0.0266- 0.0630- 0.0469- 0.0411- 0.0310-
ALnFDIdvig | ™ =% 0.0791.ROL 0.0973.RQ 0.0985.EF 0.0656.VA 0.0592.PS
Sign COC>0:— | ROL>03365:— | RQ>0.6481:— | EF>0.4764:— | VA>0.6260:— | PS>0.5233:—
COC<0:+ | ROL<03365:+ | RQ<0.6481:+ | EF<0.4764:+ | VA<0.6260:+ | PS<0.5233:+
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Appendix 5. Robustness checks with the average wealth embodied

in FDI of investor countries
(the average GDP per capita of investor countries weighted by FDI stocks)

a. Basic model estimations (Y = LnCO2)

Submodel 1.1 1.2 1.3 1.4 1.5 1.6
X CcocC ROL RQ EF VA PS
LnGDP 1.7824 %% 1.8933  #xx 1.7598 s 1.7956  *%* 1.8212 s 1.7980 s
(LnGDP)? -0.0729 -0.0802  #** -0.0699 -0.0748 -0.0766  ** -0.0746  **
LnFDI -0.0791  sokok -0.0782 % -0.0702 s -0.0781 % -0.0761 = -0.0790  #**
LnIGDP -0.4558 ook -0.4389 sk -0.4509 -0.4353 ks -0.4319 sk -0.4396  #**
LnTRADE 02643  #** 0.2527 sk 02412 xx 02558 % 0.2571  #xx 02572 sk
LnPO 1.3264  #%** 1.3343 sk 1.2868  xx 1.3320  #xx 1.3396  #xx 1.3130 sk
LnINE 0.0214 0.0214 0.0197 0.0222 0.0221 0.0221
X -0.1128 s -0.0968 -0.1146 = 0.0042 -0.0298 -0.0152
Adjusted R? 0.6979 0.6929 0.6973 0.6890 0.6897 0.6896
Significance codes: p. <0.001 “**** p.<0.01 *** p.<0.05* p.<0.1°’
b. Full model estimations (Y = LnCO)
Submodel 2.1 2.2 2.3 2.4 2.5 2.6
X CcocC ROL RQ EF VA PS
LnGDP 1.1981 #* 1.5174  *x 1.3575 == 1.4814 =% 1.7388 sk 17179 =%
(LnGDP)? -0.0361 -0.0556 -0.0423 -0.0542 = -0.0708 s -0.0660 s
LnFDI -0.1497  sokok -0.1120 s -0.0634 s -0.0902 sk -0.0790 sk -0.1142 sk
LnIGDP -0.3521 sk -0.3949 sk -0.4016 sk -0.4017 sk -0.3977 sk -0.3806 sk
LnTRADE 0.2263  #%** 0.2413 0.2186 s 02546  #** 0.2519  #xx 02416  *xx
LnPO 1.3298  #xx 1.3629 s 1.2621 s 1.3400 s 1.3093 s 1.2878 sk
LnINE 0.0202 0.0205 0.0188 0.0209 0.0227 0.0222
X 03825 = 0.2074 0.2538 0.4141 == 0.0749 0.3157 sk
X.LnFDI -0.1661 sk -0.0968 -0.1194 s -0.1363 -0.0357 -0.1072 sk
Adjusted R? 0.7117 0.6955 0.7054 0.6983 0.6894 0.7102
Significance codes: p. <0.001 “**** p <0.01 “*** p.<0.05* p.<0.1°’
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c. Interaction term analysis:

partial derivatives and their signs

Submodel 2.1 22 2.3 2.4 25 2.6
X CcOoC ROL RQ EF VA PS
AY -0.1497- -0.1120- -0.0634- -0.0902- 0.0790 -0.1142
ALnFDI 0.1661.COC 0.0968.ROL 0.1194.RQ 0.1363.EF e -0.1072.PS
Sign COC>-0.9012:— | ROL>-1.1574:— | RQ>-0.5311: — | EF >-0.6617: — ~ PS > -1.0645: —
COC<-0.9012: + | ROL<-1.1574: + | RQ <-0.5311:+ | EF <-0.6617: + PS < -1.0645: +
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CHAPTER 4: Export propensity, informal payment, politician
ties, and the Environment Standard Certificates (ESCs) of
Vietnamese small and medium enterprises (SMEs)

4.1. Overview

Since the major economic and political reform in 1986 under the name “Doi Moi”
(which means Renovation), Vietnam’s economy has witnessed fast and remarkable
development. The per capita income has risen by more than five times in the last 35
years, to $2,563 in 2018 ($1964 in constant 2010 prices), lifting the country out of the
low-income country group (World Bank). Pursuing an export-led growth approach,
Vietnam has been actively taking part in the globalization process. Following the
diplomatic relation normalization with the United States in 1995, Vietnam became a
member of the Association of Southeast Asian Nations (ASEAN) and the Asia-Pacific
Economic Cooperation (APEC). Other subsequent remarkable steps are the US—
Vietnam Bilateral Trade Agreement in 2000 and Vietnam’s membership of the World
Trade Organization (WTO) in 2007. As the country has been actively opening up its
economy, trade has been playing increasingly important roles in Vietnam’s growth
regime. Consequently, exports have seen exponential growth from 0.7 billion USD in
the 1980s to 243.5 billion USD in 2018, now accounting for 99.4 percent of the GDP
(MOIT 2019).

A fundamental force behind the impressive growth of the country is the
development of small and medium enterprises (SMEs), who play an important role in

increasing the economy’s dynamic and effectiveness (Brandt et al. 2016). During the
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central planning period, businesses were largely converted into state own enterprises
during the postwar economic reconstruction in the late 1970s. Switching its
developmental course, Vietnam has introduced policies and legal frameworks for the
revitalization of the private sector (Tarp 2018). From the three versions of the
Enterprise Law in 1999, 2005 and 2014 to the SME Support Law 2017, the government
has demonstrated continuous effort to level the playing field for small and medium
participants. As a result, there was a boom in the number of SMEs over the last decade.
According to the 2017 Economic Census published by the General Statistics Office of
Vietnam (GSO), 98.1 percent of businesses operating in Vietnam are SMEs, which
grew 1.5 times since 2012 to 507,860. SMEs are responsible for increasing shares of
GDP and employment in the Vietnamese business sector, which steadily rose to about
40 percent and 70 percent respectively over the 2006-2015 period. Including micro
firms, these numbers would be even higher (Trinh and Thanh 2017). However, SMEs in
Vietnam are still facing many constraints. According to Wignaraja (2013), the top
barriers to conducting business in Vietnam perceived by SMEs are credit access,
distorted competition, infrastructure, human resource, and corruption. Despite their
mounting number, SMEs remain vulnerable because of their small scale, low level of
technology and innovation, limited supply chain linkage, lack of financial and
marketing support, and thus, narrow entrance to the global market. Overcoming such
challenges is essential for the continuous growth of the SME sector, which is the most
active part and the major source of job creation in the economy. Among various forms
of participation in the global value chain, such as trade, franchising, foreign direct

investment, and foreign portfolio investment, export is still the most popular mode of
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SMEs’ outward international involvement (Zacharakis 1997). Although Vietnamese
SMESs’ export is now still at a modest level, accounting for under 10 percent of the
country’s export revenue (Brandt et al. 2016), many scholars and policymakers consider
that encouraging international market access is critical to the further development of the
SME sector (Le and Harvie 2010; Thai and Chong 2011; Vu and Lim 2013; Vu 2014).
Environmental degradation has become the main challenge to the sustainable
development of the Vietnamese business sector in general, and SMEs in particular.
Along with growing income, pollution is posing increasing concerns about endangered
public health, life quality reduction, shrinking livelihoods, and social unrest. Vietnam
ranks 132 out of 180 countries according to the 2018 Environmental Performance Index
(EPI), which scores 24 indicators under 10 broader aspects of environmental health and
ecosystem vitality. Among the EPI’s catalogues, Vietnam’s air pollution index is the
lowest in the ASEAN region, holding the 161% position. Although Prime Minister
Nguyen Xuan Phuc has repeatedly vowed that the country would not exchange
environmental quality for economic growth, it is unlikely that the situation will be
significantly improved in the near future. On one hand, the pressure on SMEs to adjust
their production and management systems to meet environmental obligations is
increasing along with the integration process of the economy (Nguyen et al. 2014). On
the other hand, their performance regarding this facet remains quite disappointing.
Environmental law enforcement remains weak, especially for SMEs. Brandt et al.
(2016) highlight that legislation guiding and obliging environmental protection in
Vietnam has not focused on smaller entities to the same extent as larger firms yet. At

the same time, environmental management is not yet the priority of SMEs, either,
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especially when they are short of financial, technical and managerial resources. They
often have not only little knowledge and interest in environmental regulations, but also
insufficient recognition of associated benefits of pollution control such as enhancing
productivity and market access. Likewise, their estimations of the costs and difficulties
meeting environmental standards are usually distorted.

In many cases, SMEs’ attitudes toward environmental protection could be impeded
by corruption. Vietnam has continually ranked low in international evaluations of
corruption level, such as the Worldwide Governance Indicators corruption control index
and the Transparency International corruptions perceptions index (World Bank 2019).
As Vietnam belongs to the East Asian culture where “relationship™ highly influences
communication patterns of businesses (Yum 1988), bribery is considered as a popular
mean of building rapport with civilian officers in order to lessen the burden of dealing
with regulations or take advantage of support policies. Although this remark is
supposed to be applicable in the case of environmental obligations, very few empirical
studies examine the connection between corruption and green compliance by SMEs in
Vietnam. This research investigates the ownership of the Environmental Standards
Certificate (ESC) in a sample of more than 2600 Vietnamese firms in an SME Survey
in 2015. By controlling export propensity, informal payment, and political network as
the main independent variables of interest, the research aims to seek insights into how
globalization and corruption affect firms’ behaviours in their pollution control duties.

4.2. Literature Review

Certification of environmental management has long been considered as a

representation of firms’ commitment to pollution control practices. Environmental
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certificates can be obliged by governments or voluntarily applied by businesses. Most
available literature considers voluntary certification. In the case of ESC, as the
regulatory enforcement in Vietnam is still weak, and implementing agents have not
strictly treated small-scale businesses up to the level of big entities, the adoption of this
certificate by Vietnamese SMEs, to some degree, can be regarded as a partly voluntary
practice.

There is growing evidence that voluntary standards improve firm performance in
terms of revenue, profit, wage, and productivity (Beghin et al. 2015; Martincus et al.
2010; Ni et al. 2019). Such certificates facilitate information exchange between
suppliers and buyers regarding non-market characteristics of the product and production
process. OECD (2005) highlights that environmental responsibility, as an inevitable
component of sustainable development, is increasingly viewed as not only a mere duty
but also business merit. Since the awareness of sustainability has been rising, firms can
rely on certified environmental standards to heighten their reputation and win
consumers’ loyalty (Fulponi 2006; Raynolds 2002). Therefore, it could be claimed that
certification of environmental control, as long as certification of other standards such as
quality or safety, can give substantial market benefit to SMEs (Brandt et al. 2016). The
advantage of environmental certificates becomes clearer when firms participate in the
internationalization process (Henson et al. 2011). Such factors as increasing profits
through product differentiation or improving control and efficiency, which are positive
externalities of applying standards (Henson and Caswell 1999; Spence 1976; Tirole
1988), play an important role in attaining and securing international market access

(Henson and Humphrey 2010). Especially, for exporters from developing countries,
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where institutional qualities remain weak, the effect is even more visible as certified
standards can substitute for the home market bias (Co et al. 2017; Henson and Reardon
2005; Goedhuys and Sleuwaegen 2013; Jaffee and Masakure 2005). Therefore, it is
arguable that environmental certification is one of facilitators of the global trade,
opening advanced markets for small-scale producers in poorer economies (Trifkovic
2015).

However, SMEs in developing countries can reap the benefits of environmental
standards only if they can overcome the cost of compliance (Maskus et al. 2013). In
order to obtain certificates, firms must adapt and document their production process,
technology level, and managerial control system to meet the requirements of certifying
bodies, following by regular audits and inspections. This can be a costly and
complicated procedure, especially for small and medium businesses (Henson and
Humphrey 2010). If the implementation costs of standards escalate, compensation for
additional investments may erode positive profit and productivity effects (Trifkovic
2016). In some cases, the adoption of certificates is proven to counteract export
performance (Bontemps et al. 2012; Schuster and Maertens 2015).

While the effect of environmental certification on SMEs’ export is not always
parallel, there is also complexity in the corruption — firm performance nexus, which is
often mentioned as the debate between the so-called “sand in the wheels” and “grease in
the wheels” hypotheses. Advocates of the “sand in the wheels” premise regard informal
payments to government officers as additional costs to conduct business, thus impairing
the efficiency of the economy (Fisman and Svensson 2007; O’Toole and Tarp 2014).

Paunov (2016) claims that such a negative impact is even stronger for smaller firms.
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Meanwhile, the “grease in the wheels” camp argues that bribery speeds up transactions
and bridges inefficient gaps in poor institutional backdrops (Mendoza et al. 2015; Vial
and Hanoteau 2010). So far, studies into the impact of corruption on the Vietnamese
SME sector also have contradictory results, which support both sides of the argument
(Maruichi and Abe 2018; Nguyen et al. 2016).

Despite the debate on the linkage between corruption and firm performance,
scholars generally agree that rent-seeking behaviours are harmful to environmental
control practices of businesses. There is handsome evidence that in a weak institutional
context where corruption is rampant, it is popular for businesses to resort to bribery
instead of obeying environmental regulations (Berliner and Prakash 2013; Desai 1998;
Pellegrini and Gerlagh 2006; Smith et al. 2003). For this reason, many scholars
highlight the role of private certification in overcoming information asymmetries in
corrupt regimes (Montiel et al. 2012). However, the other side of the coin, why
domestic standards appear to be less trustworthy, is rarely investigated with empirical
evidence. While voluntary certification attracts most research attention, the linkage
between bribery and domestic standards is largely unexplored. Moreover, in the context
of SMEs’ involvement in global trade, the complexity among informal payments,
obliged environmental standards and export performance lays down an interesting but
mostly overlooked research topic. This research seeks answers to how much reliable
legally required environmental certification is in a high corrupt developing country, and
to what extent such standards still preserve market advantage for SMEs’ export
activities. To the best of the author’s knowledge, the study by Ho (2015) is the only

paper pointing out empirical evidence that informal payments relate to a higher rate of
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domestic environmental certification in the Vietnamese SME sector, which analyzes
data from SME surveys in 2007 and 2009. Utilizing a newer data set, this study
reinvestigates the impact of corruption as a determinant of environmental compliance
with a closer focus on the corruption — domestic environmental certification — trade
activity nexus.

4.3. Methodology

The 2015 Vietnamese SME survey (Brandt et al. 2016) is the sixth round in the
biannual collaborative survey series by The United Nations University World Institute
for Development Economics Research (UNU-WIDER), the University of Copenhagen,
the Ministry of Labour, Invalids and Social Affairs (MOLISA) of Vietnam, and the
Central Institute of Economic Management (CIEM). The survey includes over 2600
SMEs in the manufacturing sector in 3 big cities (Ha Noi, Hai Phong, and Ho Chi Minh
City) and 7 provinces of Vietnam (Phu Tho, Nghe An, Quang Nam, Khanh Hoa, Lam
Dong, Long An, and the former Ha Tay, which became a part of Hanoi since 2008).
This joint research effort aims to collect data representing the dynamics of the
Vietnamese private sector. Therefore, not only formally registered or high-profile firms
but also a large number of household businesses, either formal or informal, were
investigated. With 134 questions in the main questionnaire for enterprises, the survey
covers various firm performance and business environment aspects, such as size, profit,
productivity, export, formalization, environment practices, informal payments, finance,
investment, technology, labour force, access to facilities and services, innovation,
networks, managerial personality, sale, etc. The sample consists of domestic non-states

manufacturing enterprises, which have registered capital neither from central
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government or provincial funding nor from foreign investors. The sample selection
follows the practices set up in former survey rounds, dating back to 2005. Surviving
businesses were re-interviewed every round, while new companies were added to
replace exiting firms.

The survey, so far, is the biggest record of the Vietnamese SMEs’ performance
including environmental management criteria. The stewardship of Environmental
Standards Certificates (ESCs) is employed as a proxy for environmental compliance.
Firms were required to show their ESCs to prove their ownership of the certificates.
ESCs were used as a pollution control instrument in Vietnam in the period from 1996 to
2015. The certificates were first postulated under the Circular 2781/TT-KCM in 1996
of Ministry of Natural Resources and Environment, then repeatedly referred in the Law
on Environmental Protection 2005, Decree 80/2006/ND-CP guiding the above law
implementation, Decree 29/2011/ND-CP detailing and guiding a number of articles of
the Law, and Degree 179/2013/ND-CP specifying financial penalties for breaking
environmental regulations. As ESCs are not mentioned anymore in Degree
18/2015/ND-CP, which replaces Decree 29/2011/ND-CP, ESCs were gradually
substituted by other environmental regulatory instruments. However, existing ESCs are
still effective until their expiry, which is 3 or 5 years after granted, depending on
production activity.

The question about the ownership of ESCs has a “Yes” or “No” answer, i.e. firms
stated that they were having ESCs or not. As this regressand (Y = ESC) is a binary
variable, probit or logit models are orthodox methods to estimate models with binary

outcomes. Logit and probit regressions result in more efficient estimations in this case,
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while OLS is rather misleading (Gujarati 2009). The choice between logit or probit
largely depends on the personal preferences of researchers. In this study, the probit
model will be employed to test the ESC compliance against control variables. In the
probit model, we assume that there is a latent variable Y* such that:

Y*=X'p +e, where € ~ N(0,1)

yi=0ifyi* <0,yi=1ify*>0

That means the real explained variable Y (i.e. the ownership of ESCs) can be seen
as an indicator for whether the auxiliary variable is positive. X is the matrix of control
variables. The main independent variables of interest are the export propensity (EX),
profit per capita (P), distance to the main customer (DIS), informal payment (IP),
political network (PON), and environmental law awareness (AW). Other control
variables are the firm size (SZ) and dummies of the household business (HH), urban
location (UR), industrial zone (IZ), and manufacturing sectors. Except for the profit per
worker, distance to the most important client, civil servant linkage and firm labour force
size, the regressand and the rest of regressors are binary variables.

The inclusion of both IP and PON can deliver interesting insights into the
relationship between businesses and government officials. Some might concern that the
control of the informal payment and political network variables may cause a
multicollinearity problem in the model. The author argues that the issue is minor
because IP and PON are different types of variables. First, IP is binary while PON is
measured by the number of contacts. Therefore, the possibility that there is a highly
linear relationship between the two regressors, which is the origin of a multicollinearity

matter, is low. Second, the implications of IP and PON do not totally overlap. While IP
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directly addresses corruption, linkage with civil servants can have both positive and
negative implications. On the one hand, firms who connect with more officials tend to
give more bribes, especially when that practice is considered as a popular way to
maintain rapport with local governments. On the other hand, the politician network is
important for businesses to enjoy better legal support and law knowledge. The influence
of multicollinearity will be examined later in this chapter by robustness checks.

The probit model will be adjusted for clustered standard errors. Clustered standard
errors occur when there are clusters in the data set, where observations within each
cluster are correlated as they share an identical individual characteristic, such as
capacity or socioeconomic context. For survey data, the justification for clustering
should be based on the sampling design (Abadie et al. 2017). As the stratified sampling
method was implemented to cover a sufficient number of businesses in each type of
ownership in the 2015 Vietnamese SMEs survey (Brandt et al. 2016), clustered standard
errors will be adjusted for firm legal structure in this study. There are 5 clusters,
equivalent to 5 ownership forms, namely limited liability company, joint-stock
company, collective, sole proprietorship, and household business.

In the probit model, instead of interpreting coefficients, we concern about marginal
effects, which capture how much the conditional probability of the outcome variable
changes when the value of a regressor is changed, holding all other regressors constant
at some values. Therefore, after the computation of the regression fit, there is an
additional step of computing marginal effects. The full model which including all
variables will be regressed for the whole sample. After that, the sample will be divided

into subsamples by the export propensity, informal payment involvement, and
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environmental law awareness. Then, probit regressions will be run again for the three
pairs of subsets, dropping the variable used as a division criterion in each case. In the
export subset, because only 14 out of 185 export companies are household businesses,
the inclusion of the household dummy has little meaningful contribution to the model
and cannot be calculated by STATA. Therefore, the household dummy is dropped for
this subsample.

4.4. Results

4.4.1. Mean differences

Table 1 presents the means of continuous variables and proportions of the likelihood
that binary variables receive value 1 in the whole sample and subsets. The significance
levels of the mean comparison t-test for each pair of subsets are also reported. In the
whole sample, also the adoption of ESCs is obliged by law, only 13.4% of SMEs
obtained the certificates. The average environmental law awareness is also low, with
16.9% of businesses have fair or good knowledge of regulations. Meanwhile, informal
payment involvement is quite popular, with 43.1% of the sample admitted to paying
bribes. The mean comparisons in pairs of subsets reveal more information about firm
dynamics. In most cases, the p-value of the mean comparison t-test is less than 0.01,
rejecting the null hypothesis that there is no difference between the means of the same
variables in each pair of subsamples. The significance levels are 0.05 for the profit per
capita in the informal payment/ no informal payment subsets, and the average distance
to the major client in the high/ low law awareness subsets. However, no statistically

meaningful difference is found in profit levels of export and non-export firms.
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Between ESC owners and the rest, ESC adopted firms have better performance in
all aspects. They often have a higher profit per capita and appear more active in
reaching foreign markets and further domestic customers. The rate of firms involving
internationalization is 5 times higher than the group without ESC ownership, 24%
versus 4.5%. They are also more likely to be non-household businesses which have a
bigger size with more employees, and usually located in major urban areas and/or
industrial zones. Although they unsurprisingly have better environmental law
awareness, they have a more tendency to involve in bribery and maintain close contacts
with government officials.

4.4.2. Estimations

Although the mean comparison gives us a broad image/impression of the dynamic
among ESC compliance, corruption and export performance, it does not explain the
influence of each control variable on the ownership of ESCs. The following tables
present the marginal effects of the probit model for the whole sample, together with
outcomes of comparable regressions run for each pair of subsamples. Overall, firms are
more likely to obtain ESCs if they involve in export or trade with partners in further
locations. At a significance level of 10%, there is evidence that ESCs encourage a better
profit per worker. Besides, informal payments and relationships with civil servants are
proven to improve the chance of obtaining ESCs. The environmental law knowledge,
firm size, and household dummy are important determinants of the obliged certification,
which are consistently significant across models. As law enforcement has not strictly
targeted smaller firms, many household businesses avoided the procedure to attain

ESCs. Thus, the household dummy is negative in the whole model and all submodels.
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Although more firms in big cities and industrial parks have ESCs, there is no clear trend
that such location factors always decide the rate of certification as the estimations of
these dummy variables are inconsistent. They are significant in some subsets, but

insignificant in the other cases.

Table 15. Marginal effects of probit estimations for the whole sample and

the export/non-export subsets

Whole Non-export
VARIABLES sample Export subset subset
Export propensity (EX) 0.0468*
(0.0250)
Profit per capita (P) 0.0201* 0.7849%* 0.0120%*
(0.0108) (0.3243) (0.0067)
Distance to the main customer  0.0646*** 0.1188*** 0.1085%**
(DIS) (0.0249) (0.0385) (0.0136)
Informal payment (IP) 0.0389%*** 0.2755%** 0.0306%**
(0.0109) (0.0658) (0.0117)
Political network (PON) 0.0042%** 0.0374*** 0.0023*
(0.0013) (0.0110) (0.0013)
Law awareness (AW) 0.0489*** 0.0282 0.0471***
(0.0130) (0.0819) (0.0161)
Size (S7) 0.0007*** 0.0017*** 0.0007***
(0.0001) (0.0004) (0.0001)
Household business (HH) -0.1859%** -0.1666***
(0.0218) (0.0233)
Urban location (UR) 0.0101 0.1723%** 0.0053
(0.0139) (0.05406) (0.0149)
Industrial zone (12) 0.0237*** 0.0788 0.0285%**
(0.0063) (0.0763) (0.0065)
SECTOR DUMMIES YES YES YES
Observations 2,610 185 2,425
Log likelihood -725.7 -101.0 -616.5
Pseudo R? 0.295 0.207 0.265

Standard errors in parentheses, adjusted for 5 clusters by firm types

Significance codes: p. <0.01 “***’

p. <0.05 “** p < 0.1 *

95



Table 16. Marginal effects of probit estimations for the whole sample and

the informal payment/ no informal payment subsets

Informal No informal
Whole payment payment
VARIABLES sample subset subset
Export propensity (EX) 0.0468* 0.1564%*%* -0.0252%**
(0.0250) (0.0330) (0.0026)
Profit per capita (P) 0.0201* 0.0612%** 0.0039
(0.0108) (0.0221) (0.0033)
Distance to the main customer  0.0646%** 0.15071*** 0.0158
(DIS) (0.0249) (0.0378) (0.0152)
Informal payment (IP) 0.0389%**
(0.0109)
Political network (PON) 0.0042%** 0.0092%** -0.0000
(0.0013) (0.0027) (0.0007)
Law awareness (AW) 0.0489*** 0.0888*** 0.0307***
(0.0130) (0.0139) (0.0100)
Size (SZ7) 0.0007%** 0.0008*** 0.0015%**
(0.0001) (0.0001) (0.0002)
Household business (HH) -0.1859%** -0.2318%%* -0.0940***
(0.0218) (0.0087) (0.0280)
Urban location (UR) 0.0101 0.0299%** 0.0001
(0.0139) (0.0123) (0.0148)
Industrial zone (17) 0.0237*** 0.0149 0.0531
(0.0063) (0.0321) (0.0462)
SECTOR DUMMIES YES YES YES
Observations 2,610 1,125 1,485
Log likelihood -725.7 -483.2 -213.1
Pseudo R? 0.295 0.212 0.351

Standard errors in parentheses, adjusted for 5 clusters by firm types
Significance codes: p. <0.01 “***’

p. <0.05 “** p.<0.] ¥
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Table 17. Marginal effects of probit estimations for the whole sample and

the high law awareness/ low law awareness subsets

High law Low law
Whole awareness awareness
VARIABLES sample subset subset
Export propensity (EX) 0.0468* 0.1344 0.0294**
(0.0250) (0.1148) (0.0137)
Profit per capita (P) 0.0201* 0.1226 0.0103
(0.0108) (0.0943) (0.0094)
Distance to the main customer  0.0646*** 0.0652 0.0623**
(DIS) (0.0249) (0.1062) (0.0250)
Informal payment (IP) 0.0389*** 0.0487* 0.0365***
(0.0109) (0.0281) (0.0113)
Political network (PON) 0.0042%** 0.0144%** 0.0002
(0.0013) (0.0045) (0.0012)
Law awareness (AW) 0.0489***
(0.0130)
Size (SZ) 0.0007%*** 0.0015%* 0.0005%**
(0.0001) (0.0008) (0.0001)
Household business (HH) -0.1859%%** -0.2284*** -0.1813%%*
(0.0218) (0.0283) (0.0212)
Urban location (UR) 0.0101 0.0879%** -0.0011
(0.0139) (0.03006) (0.0109)
Industrial zone (17) 0.0237*** -0.0482 0.0390%**
(0.0063) (0.0648) (0.0124)
SECTOR DUMMIES YES YES YES
Observations 2,610 440 2,170
Log likelihood -725.7 -217.5 -493.5
Pseudo R? 0.295 0.212 0.282

Standard errors in parentheses, adjusted for 5 clusters by firm types
Significance codes: p. <0.01 “**** p . <0.05 “*** p.<0.1 ¥

Export and non-export subsets are reported in Table 15. For SMEs who export,
there is more convincing evidence of a link between corruption and ESCs. Both the

magnitudes of IP and PON’s marginal effects are higher in this subgroup. PON is
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estimated with a higher confidence level than the non-export case. The subset also
witnesses a clearer association between profit gain and the adoption of ESCs.
Meanwhile, the understanding of environmental law does not affect much the export
firm’s decision of applying for ESCs. On the contrary, law-awareness is an important
determinant in the non-export subgroup. It can be argued that export activity is the
strongest driver of ESC ownership for these firms, regardless of their interest in
regulations, for which they might manage with under-the-counter deals with officials.
The informal payment/ no informal payment subsets are the focus of Table 16.
Surprisingly, when businesses do not pay informal payments, their internationalization
activity or distance to the major customer do not encourage higher ESC compliance.
profit per capita and political ties are also insignificant for this subgroup. As free-of-
bribery export firms have a smaller size than the average of all export SMEs (48.22
versus 65.53 workers), they may escape from the scrutiny of local governors. They
maintain a smaller number of contacts with civil servants than the whole sample mean
(0.973 versus 1.625 contacts). If the process of applying for ESCs is complicated with
informal cost, they may avoid both informal payment and certification. Moreover,
bribery-free companies do not enjoy the pro-profit effect of ESCs. A possible reason
could be the high cost of standard compliance these firms had to pay when they
obtained ESCs without bribing officials. Therefore, the only inducements for these
firms to comply with the obligated certificate relied on their size and law awareness. In
contrast, the informal payment group witnesses a positive correlation between the ESC

ownership and all major explanatory variables.

98



Last, Table 17 presents the marginal effect estimations for the high and low
environmental law awareness subsets in comparison with the whole sample. Foreign
market access and the location of the main customer positively influence the adoption
of ESCs among firms with lower law understanding. It seems that customer perception
is an important source of encouragement for standard adoption when the businesses
themselves lack interest in environmental regulations. Meanwhile, high awareness
firms’ decision to obtain ESCs does not depend on the demand of overseas and
domestic clients. Actually, this is a positive sign as it suggests that internationalization
and sale expansion tendency can somewhat compensate for law awareness in
heightening the rate of standard compliance. Even if firms are not legally
knowledgeable, they will be still conscious of the merit of certification in gaining
market access. Informal payment is significant for both subsets, but the significance
level is stronger for SMEs with less law understanding. Although the ratio of businesses
involving in bribery is higher in the former subset, that may reflect the fact that firms
are often big enterprises with a greater export tendency. However, there are undeniable
warning signs that giving brides leads to higher ownership of ESCs in both groups. A
potential explanation is that bribery might have become a common practice in the ESC
application process, in which informal payments are often expected by civil servants. In
that case, even law well-informed companies would be willing to pay the hidden cost to
avoid a time-consuming and troubling endorsement process. This is problematic
because businesses will be more likely to pay officials to obtain ESCs without proper

effort to renovate their production and report systems, even if they have enough
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knowledge about environmental regulations. There may be a gap between the law
awareness level and the real commitment to pollution control.

4.4.3. Robustness checks

As mentioned above, in order to resolve the concern about the possible
multicollinearity problem caused by the inclusion of both informal payment and political
linkage in the model, robustness checks are conducted. The model is run again twice for
the whole sample and the three pairs of subsamples; each time, either the political
network (Appendix 6) or informal payment variable (Appendix 7) is dropped. The
robustness checks show that changes in magnitudes and significance levels of all
marginal effects are minor in both cases. There is no objection to the main
interpretations of the original model. In other words, as predicted, multicollinearity is
not a serious issue in this study.

4.5. Conclusions

To sum up, the case of ESC ownership in the Vietnamese SME sector is rather
thought-provoking as it lies on the thin line between an obliged environmental
management instrument and a voluntary practice. Although the adoption of ESCs was
specified by law, the weak implementation and rampant corruption allow firms to either
avoid compliance or manage to buy a green outfit with bribery. While quite a few
companies used ESCs to make up their profile for customers, especially those who were
in distant locations and not be able to observe the on-the-ground process, there is
worrying evidence that corruption might interfere in the certification process. The
finding of this study that export encouraged the domestic environmental management

certification in Vietnam does not contradict the remark that trade negatively affects low
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institutional quality countries in the previous chapters. The reason is that ESCs in
Vietnam may not reflect the true level of green practices embraced by SMEs when
informal payments and relationships with public servants get in the way. Firms might
pay officers to obtain ESCs without seriously improving their environmental
management. That means export can increase the rate of ESCs application but not
really raise the environmental awareness of firms. Even though ESCs are not in use
anymore, the research questions the true level of environmental commitment to obliged
pollution control measures in developing economies with high corruption profiles.

This study contributes to the literature by empirically exploiting the dynamic among
corruption, domestic environmental certification and firm performance of Vietnamese
SMEs. Interestingly, the findings support both sides of the argument between “sand in
the wheels” and “grease in the wheels”, depending on the point of view. To some
extent, domestic environmental standards still have properties in communicating non-
market features of the production process to customers, similar to the merit of voluntary
certification which are well-defined by previous researchers. On the one hand, when
firms pay informal payments and make corrupt use of their relationship with
government officials to obtain certificates, this act seems to put grease in the wheels of
commerce, facilitating them to reach export markets or further native buyers. On the
other hand, as bribery becomes a widespread unofficial tax (Wunder 2006) on the
standard adoption procedure, it might prevent small size enterprises who are overlooked
by the weak rule enforcement from applying for such certification, like the outcome of

the no informal payment subset. Anyway, both cases are problematic in the long run.
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The trust of customers will be deteriorated over time if they realize that the suppliers
have not actually invested in environmental facilities. Foreign buyers, especially those
from advanced markets with greater concern on the environment and sustainability,
may lose faith in the home country certification system. Thus, the export of not only
firms with dishonest practices but also SMEs who genuinely participated in certification
programs will be affected. Moreover, if paying informal payment to adopt
environmental standards becomes popular, more and more firms will be discouraged to
authentically apply for the standard, and more and more officers will look forward to
receiving under-the-counter commissions to handle such applications. In the end, the
effectiveness of certification will be worsened for the whole country. Last but not least,
businesses will lose the legal incentive to innovate their production system toward a
leaner and greener process. This situation is a vicious circle. The country will slip
further from its sustainability targets and not be able to escape from the doubtful
impressions of oversea clients. In the end, gain in the short term of a handful of
opportunistic firms may result in a greater loss for the whole economy in the
globalization era.

By and large, this research underlines the role of transparency in improving the true
environmental commitment of SMEs, which will, in turn, benefits their images when
they reach international customers or expand their domestic markets. Good standard
certification implementation must be accompanied by a credible audit system. Besides,
as a higher law awareness will encourage SMEs in embracing obliged standards
regardless of market incentives, policymakers should provide environmental law

training and support that are essential to induce sustainability in the development and
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internationalization of the SME sector. This study gives a striking example of the
interdependent relationship among trade, institutional quality, and environmental
management. Though only corruption is discussed, the work paves the way for further

research on other elements of governance performance in the same complexity.
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CHAPTER S: GENERAL CONCLUSIONS

To sum up, this dissertation has achieved its research objectives with the results of
the three empirical studies presented in Chapter 2, Chapter 3 and Chapter 4. The first
two chapters confirm the robustness of the controversial EKC hypothesis in various
models and samples, which is the first objective 1 mentioned in the Introduction. The
second and third objectives are jointly accomplished by the three main chapters. First,
Chapter 2 emphasizes the need for considering the country-of-origin factor of FDI.
Second, Chapter 3 focuses on the interactive relationship between FDI and institutional
variables. Third, Chapter 4 provides an example of the complexity in the trade -
governance quality — environmental control nexus with the case of ESCs, export, and
corruption in the Vietnamese SME sector. Chapter 4 also features the last objective,
which is to gain insights into small-and-medium firms’ behaviours regarding their
environmental compliance and internationalization orientation in a weak institutional
context. The key findings are highlighted as follows:

In Chapter 2, “An empirical investigation of the Environmental Kuznets Curve
(EKC) from an international economics perspective: trade, FDI and the origin factor of
FDI”, the EKC’s existence is verified in the panel of 51 developed and developing
countries and the subpanel of 23 developing economies. Furthermore, the country-of-
origin factor of FDI, which is largely ignored in the literature, is proved to be important
to understand the impact of international investment on the environment. FDI from

developed countries shows a robust halo effect which reduces carbon dioxide emissions
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through technology transfer and development. Whereas, developing country FDI and
trade openness are associated with more polluting economic activities.

In Chapter 3, “Interaction between FDI and domestic factors in terms of their
environmental impacts in developing countries”, all six elements of government
indicators are tested while controlling their interaction terms with the two types of FDI,
which originate from developed and developing regions. There are two important
findings. First, FDI is proven to be an important channel to deliver the environmental
effects of institutional qualities. Second, the FDI origin factor is critical to the nature of
this interactive connection. FDI from developed economies is less affected by
sociopolitical factors of a host country, while FDI from developing regions reacts
differently in different domestic contexts.

Last, Chapter 4, “Export propensity, informal payment, politician ties, and the
Environment Standard Certificates (ESCs) of Vietnamese SMEs”, provides convincing
evidence of how export and corruption affect firms’ attitudes toward environmental
protection. Export encourages SMEs to obtain ESCs because the certification benefited
their international market access. However, as SMEs were more likely to obtain ESCs
when they paid informal payments and had connections with public servants, obliged
environmental control instruments in Vietham may not reflect the real commitment of
environmental protection.

On the whole, this dissertation underlines the challenges and opportunities borne by
FDI, trade and institutional qualities for governments and businesses worldwide in
general, and in developing countries in particular. The work highlights the importance

of institutional reform in the pursuit of sustainable development in the developing
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world, especially when most emerging countries are prioritizing FDI-led strategy to fuel
their rapid economic growth. If policymakers make a genuine commitment to the
environment in their economic agendas, as well as focus on improving governance
qualities and a higher law awareness accordingly, FDI can promote greener technology
spillovers, and trade can induce better pollution control compliance. Otherwise, their
countries will be trapped in the vicious circle of unsustainability. Moreover, more
international collaborative effort is required to limit the externalization of
environmental costs caused by FDI and trade in weak institutional settings. Besides,
businesses should realize the long-term benefits of sustainable practices when
embracing internationalization.

The findings of the dissertation elaborate the notion of sustainability in the context
of globalization. The original definition of sustainable development has two key
concepts: the “needs” of the present and future generations, and the “limitations”
imposed by the technology level and social constitution on the ecological capacity of
our planet (Brundtland 1987). In the globalization era, when market forces greatly
connect economies and drive firms behaviours, the role of environmental leadership at
both national and international levels has become an essential element of the sustainable
development path. As Chapter 3 and Chapter 4 proved that the root cause of effective
environmental management lies in institutional qualities, governments need a strong
commitment to embrace sustainability in their development agenda and to work hand in
hand to combat climate change. At the time this dissertation is written, the devastating
Amazon rainforest fires and Australian bush fires are alarming us of how fragile the

ecosystem of our only planet is. It is time for politicians to give up ambitious growth
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targets to focus on the quality of development. Although the dissertation cannot answer
whether or not all countries can collaborate to save the environment before it is too late,
the author preserves the hope that policymakers can have the same vision to commit
themselves to improve the environment in their countries and work together to reduce
emissions. When the mindset is correct, FDI can spread green technologies and trade
can encourage environmental management practices.

The research has some limitations. First, this dissertation does not attempt to
introduce a better model to understand the country-of-origin factor of FDI and its
interaction with institutional qualities in the developed world. Second, the reasons
behind the difference between FDI from developed countries and FDI from developing
countries cannot be fully explained within the scope of this work. FDI origin factor may
be the proxy for the investment portfolio, culture, CSR, technology know-how, financial
capacity, and management experience, etc. of each group. Although Chapter 4 has
provided an example, more firm-level studies could be conducted in the future to
confirm the key findings of the dissertation. Another interesting suggestion for further
studies is that deeper policy analysis can be performed if data related to policy

instruments are collected.

109



REFERENCES

Abadie, A., Athey, S., Imbens, G. W., & Wooldridge, J. (2017). When Should You Adjust Standard Errors
for Clustering? Stanford University, Graduate School of Business.

Acaravci, A., and Ozturk, I. (2010). On the relationship between energy consumption, CO2 emissions and
economic growth in Europe. Energy, 35(12), 5412—5420.

https://doi.org/10.1016/j.energy.2010.07.009

Ahmed, K., and Long, W. (2012). Environmental Kuznets Curve and Pakistan: An Empirical Analysis.

Procedia Economics and Finance, 1,4-13. https://doi.org/10.1016/S2212-5671(12)00003-2

Almeida, T. A. N., and Garcia-Sanchez, 1.-M. (2017). Sociopolitical and economic elements to explain the
environmental performance of countries. Environmental Science and Pollution Research, 24(3),

3006-3026. https://doi.org/10.1007/s11356-016-8061-7

Al-mulali, U., and Foon Tang, C. (2013). Investigating the validity of pollution haven hypothesis in the
gulf cooperation council (GCC) countries. Energy Policy, 60, 813—819.

https://doi.org/10.1016/j.enpol.2013.05.055

Al-Mulali, U., and Ozturk, 1. (2015). The effect of energy consumption, urbanization, trade openness,
industrial output, and the political stability on the environmental degradation in the MENA (Middle

East and North African) region. Energy, 84, 382—389. https://doi.org/10.1016/j.energy.2015.03.004

Al-Mulali, U., Saboori, B., and Ozturk, I. (2015). Investigating the environmental Kuznets curve

hypothesis in Vietnam. Energy Policy, 76, 123—131. https://doi.org/10.1016/j.enpol.2014.11.019

Antweiler, W., Copeland, B. R., and Taylor, M. S. (2001). Is Free Trade Good for the Environment? 7he
American Economic Review, 91(4), 877-908.
Apergis, N., and Ozturk, 1. (2015). Testing Environmental Kuznets Curve hypothesis in Asian countries.

Ecological Indicators, 52, 16-22. https://doi.org/10.1016/j.ecolind.2014.11.026

Asiedu, E. (2006). Foreign Direct Investment in Africa: The Role of Natural Resources, Market Size,
Government Policy, Institutions and Political Instability. The World Economy, 29(1), 63-77.

https://doi.org/10.1111/j.1467-9701.2006.00758.x

110



Asiedu, E., and Lien, D. (2011). Democracy, foreign direct investment and natural resources. Journal of

International Economics, 84(1), 99—111. https://doi.org/10.1016/j.jinteco.2010.12.001

Assa, B. S. K. (2018). Foreign direct investment, bad governance and forest resources degradation:

evidence in Sub-Saharan Africa. Economia Politica, 35(1), 107—125. https://doi.org/10.1007/s40888-

017-0086-y

Atici, C. (2009). Carbon emissions in Central and Eastern Europe: environmental Kuznets curve and
implications for sustainable development. Sustainable Development, 17(3), 155—160.

https://doi.org/10.1002/sd.372

Beghin, J. C., Maertens, M., and Swinnen, J. (2015). Nontariff measures and standards in trade and global
value chains. Annual Review of Resource Economics, 7(1), 425-450.

Berliner, D., and Prakash, A. (2013). Signaling Environmental Stewardship in the Shadow of Weak
Governance: The Global Diffusion of ISO 14001. Law and Society Review, 47(2), 345-373.

https://doi.org/10.1111/lasr.12015

Birdsall, N., and Wheeler, D. (1993). Trade Policy and Industrial Pollution in Latin America: Where Are
the Pollution Havens? The Journal of Environment and Development, 2(1), 137—-149.

https://doi.org/10.1177/107049659300200107

Blanco, L., Gonzalez, F., and Ruiz, I. (2011). The Impact of FDI on CO, Emissions in Latin America.

School of Public Policy Working Papers.
http://digitalcommons.pepperdine.edu/sppworkingpapers/28

Blonigen, B. A., and Wang, M. (2004). Inappropriate Pooling of Wealthy and Poor Countries in
Empirical FDI Studies (Working Paper No. 10378). National Bureau of Economic Research.

https://doi.org/10.3386/w10378

Bo, S. (2011). A Literature Survey on Environmental Kuznets Curve. Energy Procedia, 5, 1322—1325.

https://doi.org/10.1016/j.egypro.2011.03.229

Bontemps, C., Nauges, C., Réquillart, V., and Simioni, M. (2012). Food Safety Regulation and Firm

Productivity: Evidence from the French Food Industry (LERNA Working Paper No. 12.16.373).

111



LERNA, University of Toulouse. https://econpapers.repec.org/papet/lerwpaper/26540.htm. Accessed

9 October 2019

Brandt, K., Rand, J., Sharma, S., Tarp, F., and Trifkovic, N. (2016). Characteristics of the Vietnamese
business environment: Evidence from a SME survey in 2015. UNU-WIDER.

Brundtland, G. H. (1987). Report of the World Commission on environment and development: "Our
common future". United Nations.

Buchanan, B. G., Le, Q. V., and Rishi, M. (2012). Foreign direct investment and institutional quality:
Some empirical evidence. International Review of Financial Analysis, 2 1(Supplement C), 81-89.

https://doi.org/10.1016/j.irfa.2011.10.001

Busse, M., and Hefeker, C. (2007). Political risk, institutions and foreign direct investment. European

Journal of Political Economy, 23(2), 397—415. https://doi.org/10.1016/j.ejpoleco.2006.02.003

Campos, N. F., and Kinoshita, Y. (2002). Foreign Direct Investment as Technology Transferred: Some
Panel Evidence from the Transition Economies. The Manchester School, 70(3), 398—419.

https://doi.org/10.1111/1467-9957.00309

Chandran, V. G. R., and Tang, C. F. (2013). The impacts of transport energy consumption, foreign direct
investment and income on CO:z emissions in ASEAN-5 economies. Renewable and Sustainable

Energy Reviews, 24, 445—453. https://doi.org/10.1016/j.rser.2013.03.054

Chang, T., Fang, W., and Wen, L.-F. (2001). Energy consumption, employment, output, and temporal
causality: evidence from Taiwan based on cointegration and error-correction modelling techniques.

Applied Economics, 33(8), 1045-1056. https://doi.org/10.1080/00036840122484

Cho, C.-H., Chu, Y.-P., and Yang, H.-Y. (2014). An Environment Kuznets Curve for GHG Emissions: A
Panel Cointegration Analysis. Energy Sources, Part B: Economics, Planning, and Policy, 9(2), 120—

129. https://doi.org/10.1080/15567241003773192

Choi, S.-W., and Samy, Y. (2008). Reexamining the Effect of Democratic Institutions on Inflows of
Foreign Direct Investment in Developing Countries. Foreign Policy Analysis, 4(1), 83—103.

https://doi.org/10.1111/j.1743-8594.2008.00059.x

112



Co, C. Y., Nguyen, T. K., Nguyen, T. N., and Tran, Q. N. (2017). The missing middle: Growing and
strengthening Viet Nam’s micro, small, and medium-sized enterprises (WIDER Working Paper No.
2017/72). Helsinki: The United Nations University World Institute for Development Economics

Research (UNU-WIDER). http://hdl.handle.net/10419/163043

Cole, M. A., and Elliott, R. J. R. (2005). FDI and the Capital Intensity of “Dirty” Sectors: A Missing Piece
of the Pollution Haven Puzzle. Review of Development Economics, 9(4), 530—548.

https://doi.org/10.1111/j.1467-9361.2005.00292.x

Cuervo-Cazurra, A. (2006). Who cares about corruption? Journal of International Business Studies, 37(6),

807-822. https://doi.org/10.1057/palgrave.jibs.8400223

Daly, H. E. (1996). Beyond Growth: The Economics of Sustainable Development. Beacon Press.
Dam, L., and Scholtens, B. (2008). Environmental regulation and MNEs location: Does CSR matter?

Ecological Economics, 67(1), 55—65. https://doi.org/10.1016/j.ecolecon.2007.11.007

Damania, R., Fredriksson, P. G., and List, J. A. (2003). Trade liberalization, corruption, and
environmental policy formation: theory and evidence. Journal of Environmental Economics and

Management, 46(3), 490-512. https://doi.org/10.1016/S0095-0696(03)00025-1

Desai, U. (1998). Ecological Policy and Politics in Developing Countries: Economic Growth, Democracy,
and Environment. SUNY Press.

OECD (2005). Environment and the OECD Guidelines for Multinational Enterprises: Corporate Tools
and Approaches. OECD Publishing.

Doytch, N. (2012). FDI halo vs. pollution haven hypothesis. NYSEA Proceedings, 5.

Doytch, N., and Narayan, S. (2016). Does FDI influence renewable energy consumption? An analysis of
sectoral FDI impact on renewable and non-renewable industrial energy consumption. Energy

Economics, 54,291-301. https://doi.org/10.1016/j.eneco0.2015.12.010

Doytch, N., and Uctum, M. (2016). Globalization and the environmental impact of sectoral FDI.

Economic Systems, 40(4), 582—594. https://doi.org/10.1016/j.ecosys.2016.02.005

113



Eskeland, G. S., and Harrison, A. E. (2003). Moving to greener pastures? Multinationals and the pollution

haven hypothesis. Journal of Development Economics, 70(1), 1-23. https://doi.org/10.1016/S0304-

3878(02)00084-6

Fisman, R., and Svensson, J. (2007). Are corruption and taxation really harmful to growth? Firm level
evidence. Journal of Development Economics, 83(1), 63-75.

https://doi.org/10.1016/j.jdeveco.2005.09.009

Frankel, J. A., and Romer, D. (1999). Does Trade Cause Growth? The American Economic Review, 89(3),
379-399.

Fulponi, L. (2006). Private voluntary standards in the food system: The perspective of major food retailers
in OECD countries. Food policy, 31(1), 1-13.

Garcia-Johnson, R. (2000). Exporting Environmentalism: U.S. Multinational Chemical Corporations in
Brazil and Mexico. MIT Press.

General Statistics Office of Vietnam. (2017). 2017 Economic Census.

Goedhuys, M., and Sleuwaegen, L. (2013). The Impact of International Standards Certification on the
Performance of Firms in Less Developed Countries. World Development, 47, 87—101.

https://doi.org/10.1016/j.worlddev.2013.02.014

Gonel, F., and Aksoy, T. (2016). Revisiting FDI-led growth hypothesis: the role of sector characteristics.
The Journal of International Trade and Economic Development, 25(8), 1144—1166.

https://doi.org/10.1080/09638199.2016.1195431

Greene, W. H. (2011). Econometric Analysis: International Edition (7 edition.). Boston, Mass.: Pearson
Education.

Grossman, G. M., and Krueger, A. B. (1991). Environmental Impacts of a North American Free Trade
Agreement (Working Paper No. 3914). National Bureau of Economic Research.

https://doi.org/10.3386/w3914

Gujarati, D. N. (2009). Basic econometrics. Tata McGraw-Hill Education.

114



Haisheng, Y., Jia, J., Yongzhang, Z., and Shugong, W. (2005). The Impact on Environmental Kuznets
Curve by Trade and Foreign Direct Investment in China. Chinese Journal of Population Resources

and Environment, 3(2), 14—19. https://doi.org/10.1080/10042857.2005.10677410

Harari, Y. N., and Perkins, D. (2014). Sapiens: A brief history of humankind. Harvill Secker London.

Henson, S., and Caswell, J. (1999). Food safety regulation: an overview of contemporary issues. Food
policy, 24(6), 589-603.

Henson, S., and Humphrey, J. (2010). Understanding the Complexities of Private Standards in Global
Agri-Food Chains as They Impact Developing Countries. The Journal of Development Studies,

46(9), 1628-1646. https://doi.org/10.1080/00220381003706494

Henson, S., Masakure, O., and Cranfield, J. (2011). Do fresh produce exporters in sub-Saharan Africa
benefit from GlobalGAP certification? World Development, 39(3), 375-386.
Henson, S., and Reardon, T. (2005). Private agri-food standards: Implications for food policy and the agri-

food system. Food Policy, 30(3), 241-253. https://doi.org/10.1016/j.foodpol.2005.05.002

Herzer, D., Klasen, S., and Nowak-Lehmann D., F. (2008). In search of FDI-led growth in developing
countries: The way forward. Economic Modelling, 25(5), 793-810.

https://doi.org/10.1016/j.econmod.2007.11.005

Ho, H.-A. (2015). Business Compliance with Environmental Regulations: Evidence from Vietnam.
Presented at The 2014 Annual Conference of the Economy and Environment Program for Southeast
Asia (EEPSEA).

Jaffee, S., and Masakure, O. (2005). Strategic use of private standards to enhance international
competitiveness: Vegetable exports from Kenya and elsewhere. Food Policy, 30(3), 316-333.

https://doi.org/10.1016/j.foodpol.2005.05.009

Jakobsen, J., and Soysa, 1. D. (2006). Do Foreign Investors Punish Democracy? Theory and Empirics,

1984-2001. Kyklos, 59(3), 383—410. https://doi.org/10.1111/§.1467-6435.2006.00338.x

Jaunky, V. C. (2011). The COz emissions-income nexus: Evidence from rich countries. Energy Policy,

39(3), 1228-1240. https://doi.org/10.1016/j.enpol.2010.11.050

115



Jensen, N. M. (2003). Democratic Governance and Multinational Corporations: Political Regimes and
Inflows of Foreign Direct Investment. International Organization, 57(3), 587-616.

https://doi.org/10.1017/50020818303573040

Jorgenson, A. K. (2009). Foreign Direct Investment and the Environment, the Mitigating Influence of
Institutional and Civil Society Factors, and Relationships Between Industrial Pollution and Human
Health: A Panel Study of Less-Developed Countries. Organization and Environment, 22(2), 135—

157. https://doi.org/10.1177/1086026609338163

Kaufmann, D., Kraay, A., and Zoido-Lobaton, P. (1999). Aggregating Governance Indicators. | World
Bank Policy Research Working Paper No. 2195. Washington, DC.

Kellenberg, D. K. (2009). An empirical investigation of the pollution haven effect with strategic
environment and trade policy. Journal of International Economics, 78(2), 242-255.

https://doi.org/10.1016/].jinteco.2009.04.004

Krugman, P. R., Obstfeld, M., and Melitz, M. J. (2015). International Economics: Theory and Policy.
Pearson.

Kuznets, S. (1955). Economic Growth and Income Inequality. The American Economic Review, 45(1), 1—
28.

Kwok, C. C. Y., and Tadesse, S. (2006). The MNC as an agent of change for host-country institutions:
FDI and corruption. Journal of International Business Studies, 37(6), 767-785.

https://doi.org/10.1057/palgrave.jibs.8400228

Lau, L.-S., Choong, C.-K., and Eng, Y.-K. (2014). Investigation of the environmental Kuznets curve for
carbon emissions in Malaysia: Do foreign direct investment and trade matter? Energy Policy, 68,

490-497. https://doi.org/10.1016/j.enpol.2014.01.002

Le, V., and Harvie, C. (2010). Internationalisation Activities and Performance of Vietnam SMEs. Paper
Presented at the ‘Challenges and Prospects.’ In The 7th SMEs in a Global Economy Conference,
Sarawak, Malaysia (pp. 15-17).

Li, H., Xu, L. C., and Zou, H. (2000). Corruption, Income Distribution, and Growth. Economics and

Politics, 12(2), 155—-182. https://doi.org/10.1111/1468-0343.00073

116



Linh, D. H,, and Lin, S.-M. (2014). CO2 Emissions, Energy Consumption, Economic Growth and FDI in
Vietnam. Managing Global Transitions, 12(3 (Fall)), 219-232.

Loépez and, R., and Mitra, S. (2000). Corruption, Pollution, and the Kuznets Environment Curve. Journal
of Environmental Economics and Management, 40(2), 137-150.

https://doi.org/10.1006/jeem.1999.1107

Lu, X., and White, H. (2014). Robustness checks and robustness tests in applied economics. Journal of
Econometrics, 178(P1), 194-206.

Martincus, C. V., Castresana, S., and Castagnino, T. (2010). ISO standards: A certificate to expand
exports? Firm-level evidence from Argentina. Review of International Economics, 18(5), 896-912.

Maruichi, D., and Abe, M. (2018). Corruption and the business environment in Viet Nam: An exploratory

survey (Working Paper No. 179). ARTNeT Working Paper Series.

https://www.econstor.eu/handle/10419/177776. Accessed 9 October 2019

Maskus, K. E., Otsuki, T., and Wilson, J. S. (2013). Do foreign product standards matter? Impacts on
costs for developing country exporters. Asia-Pacific Journal of Accounting and Economics, 20(1),

37-57. https://doi.org/10.1080/16081625.2013.744685

Mendoza, R. U., Lim, R. A., and Lopez, A. O. (2015). Grease or Sand in the Wheels of Commerce? Firm
Level Evidence on Corruption and SMES. Journal of International Development, 27(4), 415—439.

https://doi.org/10.1002/jid.3077

Mengistu, A. A., and Adhikary, B. K. (2011). Does good governance matter for FDI inflows? Evidence
from Asian economies. Asia Pacific Business Review, 17(3), 281-299.

https://doi.org/10.1080/13602381003755765

Méon, P.-G., and Sekkat, K. (2005). Does corruption grease or sand the wheels of growth? Public Choice,

122(1-2), 69-97. https://doi.org/10.1007/s11127-005-3988-0

Ministry of Industry and Trade (MOIT) of Vietnam. (2019). Vietnam export - import report 2018.
Montiel, 1., Husted, B. W., and Christmann, P. (2012). Using private management standard certification to
reduce information asymmetries in corrupt environments. Strategic Management Journal, 33(9),

1103-1113. https://doi.org/10.1002/smj.1957

117



Moomaw, W. R., and Unruh, G. C. (1997). Are environmental Kuznets curves misleading us? The case of
COz emissions. Environment and Development Economics, 2(4), 451—463.

https://doi.org/10.1017/S1355770X97000247

Mudambi, R., Navarra, P., and Delios, A. (2013). Government regulation, corruption, and FDI. 4sia

Pacific Journal of Management, 30(2), 487-511. https://doi.org/10.1007/s10490-012-9311-y

Narayan, P. K., and Narayan, S. (2010). Carbon dioxide emissions and economic growth: Panel data
evidence from developing countries. Energy Policy, 38(1), 661-666.

https://doi.org/10.1016/j.enpol.2009.09.005

Nguyen, N. A., Doan, Q. H., Nguyen, N. M., and Tran-Nam, B. (2016). The impact of petty corruption on
firm innovation in Vietnam. Crime, Law and Social Change, 65(4), 377-394.

https://doi.org/10.1007/s10611-016-9610-1

Nguyen, N. H., Beeton, R. J. S., and Halog, A. (2014). Who Influence the Environmental Adaptation
Process of Small and Medium Sized Textile and Garment Companies in Vietnam? In S. S. Muthu
(Ed.), Roadmap to Sustainable Textiles and Clothing: Environmental and Social Aspects of Textiles
and Clothing Supply Chain (pp. 189-207). Singapore: Springer Singapore.

https://doi.org/10.1007/978-981-287-110-7 7

Ni, B., Tamechika, H., Otsuki, T., and Honda, K. (2019). Does ISO14001 raise firms’ awareness of
environmental protection? The case of Vietnam. Environment and Development Economics, 24(1),

47-66. https://doi.org/10.1017/S1355770X18000396

Okada, K., and Samreth, S. (2014). How Does Corruption Influence the Effect of Foreign Direct
Investment on Economic Growth? Global Economic Review, 43(3), 207-220.

https://doi.org/10.1080/1226508X.2014.930671

Orubu, C. O., and Omotor, D. G. (2011). Environmental quality and economic growth: Searching for
environmental Kuznets curves for air and water pollutants in Africa. Energy Policy, 39(7), 4178—

4188. https://doi.org/10.1016/j.enpol.2011.04.025

118



Osabuohien, E. S., Efobi, U. R., and Gitau, C. M. W. (2014). Beyond the Environmental Kuznets Curve in
Africa: Evidence from Panel Cointegration. Journal of Environmental Policy and Planning, 16(4),

517-538. https://doi.org/10.1080/1523908X.2013.867802

O’Toole, C. M., and Tarp, F. (2014). Corruption and the Efficiency of Capital Investment in Developing

Countries. Journal of International Development, 26(5), 567-597. https://doi.org/10.1002/jid.2997

Pao, H.-T., and Tsai, C.-M. (2011). Multivariate Granger causality between CO2 emissions, energy
consumption, FDI (foreign direct investment) and GDP (gross domestic product): Evidence from a
panel of BRIC (Brazil, Russian Federation, India, and China) countries. Energy, 36(1), 685—693.

https://doi.org/10.1016/j.energy.2010.09.041

Paunov, C. (2016). Corruption’s asymmetric impacts on firm innovation. Journal of Development

Economics, 118,216-231. https://doi.org/10.1016/j.jdeveco.2015.07.006

Pellegrini, L., and Gerlagh, R. (2006). Corruption, Democracy, and Environmental Policy: An Empirical
Contribution to the Debate. The Journal of Environment and Development, 15(3), 332-354.

https://doi.org/10.1177/1070496506290960

Peters, G. P., Minx, J. C., Weber, C. L., and Edenhofer, O. (2011). Growth in emission transfers via
international trade from 1990 to 2008. Proceedings of the National Academy of Sciences, 108(21),

8903-8908. https://doi.org/10.1073/pnas.1006388108

Plassmann, F., and Khanna, N. (2006). Household Income and Pollution: Implications for the Debate
About the Environmental Kuznets Curve Hypothesis. The Journal of Environment and Development,

15(1), 22—41. https://doi.org/10.1177/1070496505285466

Poelhekke, S., and Ploeg, F. van der. (2012). Green Havens and Pollution Havens (OxCarre Working
Paper No. 087). Oxford Centre for the Analysis of Resource Rich Economies, University of Oxford.

https://ideas.repec.org/p/oxf/oxcrwp/087.html. Accessed 6 June 2017

Raynolds, L. T. (2002). Consumer/producer links in fair trade coffee networks. Sociologia ruralis, 42(4),

404-424.

119



Reiter, S. L., and Steensma, H. K. (2010). Human Development and Foreign Direct Investment in
Developing Countries: The Influence of FDI Policy and Corruption. World Development, 38(12),

1678-1691. https://doi.org/10.1016/j.worlddev.2010.04.005

Requillart, V., Nauges, C., Simioni, M., and Bontemps, C. (2012). Food Safety Regulation and Firm
Productivity: Evidence from the French Food Industry. In AgEcon Search.

https://doi.org/10.22004/ag.econ.124378

Sapkota, P., and Bastola, U. (2017). Foreign direct investment, income, and environmental pollution in
developing countries: Panel data analysis of Latin America. Energy Economics, 64, 206-212.

https://doi.org/10.1016/j.enec0.2017.04.001

Schuster, M., and Maertens, M. (2015). The Impact of Private Food Standards on Developing Countries’
Export Performance: An Analysis of Asparagus Firms in Peru. World Development, 66, 208-221.

https://doi.org/10.1016/j.worlddev.2014.08.019

Selepe, M. L. (2008). The Environmental Kuznets Curve Hypothesis: Are Economic Growth and
Sustainable Development Compatible? University of the Witwatersrand.
Smith, R. J., Muir, R. D. J., Walpole, M. J., Balmford, A., and Leader-Williams, N. (2003). Governance

and the loss of biodiversity. Nature, 426(6962), 67-70. https://doi.org/10.1038/nature02025

Spence, M. (1976). Product differentiation and welfare. The American Economic Review, 66(2), 407-414.
Stern, D. 1. (2004). The Rise and Fall of the Environmental Kuznets Curve. World Development, 32(8),

1419-1439. https://doi.org/10.1016/j.worlddev.2004.03.004

Tang, C. F., and Tan, B. W. (2015). The impact of energy consumption, income and foreign direct
investment on carbon dioxide emissions in Vietnam. Energy, 79, 447-454.

https://doi.org/10.1016/j.energy.2014.11.033

Tarp, F. (2018). Viet Nam: The dragon that rose from the ashes (Working Paper No. 2018/126). WIDER

Working Paper. https://www.econstor.eu/handle/10419/190173. Accessed 4 February 2019

Tarverdi, Y. (2018). Aspects of Governance and COz Emissions: A Non-linear Panel Data Analysis.

Environmental & Resource Economics, 69(1), 167—194. https://doi.org/10.1007/s10640-016-0071-x

120



Taylor, M. S. (2005). Unbundling the Pollution Haven Hypothesis. Advances in Economic Analysis and

Policy, 3(2). https://doi.org/10.2202/1538-0637.1408

Thai, M. T. T., and Chong, L. C. (2011). The internationalization of small and medium-sized enterprises
based in transition economies. In Academy of Management Proceedings (Vol. 2011, pp. 1-6).
Academy of Management Briarcliff Manor, NY 10510.

Tirole, J. (1988). The theory of industrial organization. MIT press.

Trifkovic, N. (2015). Spillover Effects of International Standards: Work Conditions in Vietnamese Small
and Medium Enterprises (WIDER Working Paper Series No. 047). World Institute for Development

Economic Research (UNU-WIDER). https://econpapers.repec.org/paper/unuwpaper/wp2015-

047.htm. Accessed 9 October 2019
Trifkovic, N. (2016). Private standards and labour productivity in the food sector in Viet Nam (WIDER
Working Paper Series No. 163). World Institute for Development Economic Research (UNU-

WIDER). https://econpapers.repec.org/paper/unuwpaper/wp2016-163.htm. Accessed 9 October 2019

Trinh, P. T. T., and Thanh, N. D. (2017). Development characteristics of SME sector in Vietnam:
Evidence from the Vietnam enterprise census 2006-2015. VEPR [Viet Nam Institute for Economic
and Policy Research, supported by The Friedrich Naumann Foundation for Freedom] Working
Paper WP-18. Hanoi, Vietnam.

Vera-Cruz, A. O., and Dutrénit, G. (2005). Spillovers from MNCs through worker mobility and
technological and managerial capabilities of SMEs in Mexico. Innovation, 7(2-3), 274-297.

https://doi.org/10.5172/impp.2005.7.2-3.274

Vial, V., and Hanoteau, J. (2010). Corruption, Manufacturing Plant Growth, and the Asian Paradox:
Indonesian Evidence. World Development, 38(5), 693-705.

https://doi.org/10.1016/j.worlddev.2009.11.022

Vu, H,, and Lim, S. (2013). Exports and Firm survival: The first evidence from Vietnam private
manufacturing SMEs. Economics Bulletin, 33(2), 1259-1268.
Vu, V. H. (2014). Export participation, employee benefits, and firm performance: The evidence from

Vietnam'’s manufacturing SMEs. University of Waikato.

121



Wang, D. T., Gu, F. F., Tse, D. K., and Yim, C. K. (Bennett). (2013). When does FDI matter? The roles of
local institutions and ethnic origins of FDI. International Business Review, 22(2), 450—465.

https://doi.org/10.1016/j.ibusrev.2012.06.003

Wignaraja, G. (2013). Can SMEs participate in global production networks? In Elms, Deborah K. and
Patrick Low (Eds.), Global value chains in a changing world (p. 279). Geneva: World Trade
Organization.

Wooldridge, J. (2008). Introductory Econometrics (International ed of 4th revised ed edition.). Mason,
Ohio: South Western College.

World Bank. (2019). Worldwide Governance Indicators. https://info.worldbank.org/governance/wgi/.

Accessed 9 September 2019
World Economic Situation and Prospects 2017. (2017). United Nations.
Wunder, S. (2006). Are Direct Payments for Environmental Services Spelling Doom for Sustainable

Forest Management in the Tropics? Ecology and Society, 11(2). https://doi.org/10.5751/ES-01831-

110223
Yandle, B., Vijayaraghavan, M., and Bhattarai, M. (2002). The Environmental Kuznets Curve: A Primer.

The Property and Environment Research Center. https://www.perc.org/articles/environmental-

kuznets-curve. Accessed 2 June 2017
Yum, J. O. (1988). The impact of Confucianism on interpersonal relationships and communication
patterns in east Asia. Communication Monographs, 55(4), 374-388.

https://doi.org/10.1080/03637758809376178

Zacharakis, A. L. (1997). Entrepreneurial entry into foreign markets: A transaction cost perspective.
Entrepreneurship Theory and Practice, 21(3), 23-40.

Zeng, K., and Eastin, J. (2012). Do Developing Countries Invest Up? The Environmental Effects of
Foreign Direct Investment from Less-Developed Countries. World Development, 40(11), 2221-2233.

https://doi.org/10.1016/j.worlddev.2012.03.008

122



