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The developmental state’s legacy and corporate carbon emission performance:
evidence from Taiwanese firms between 2014 and 2018
Chung-pei Piena,b, Chia-wei Chaoc and Kuei-tien Choub,d

aInternational College of Innovation, National Chengchi University, Taipei, Taiwan; bRisk Society and Policy Research Center, National Taiwan
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ABSTRACT
Despite international efforts to address human-caused climate change, greenhouse gas emissions
continue to rise. However, existing literature often overlooks the role of the state and social actors in
exacerbating or mitigating emissions. This study adopts the political-economic embeddedness
perspective to argue that the role of the state and social actors cannot be separated in the
greenhouse gas economy. Specifically, we explore how the embeddedness within the Taiwanese state
and private corporations enables resistance to greenhouse gas reduction policies. Through an analysis
of greenhouse gas emissions data and examination of corporate characteristics among major emitters
in Taiwan, we find that two key legacies of Taiwan’s developmental state period, family-controlled
firms and private corporations with more governmental directors, tend to have higher emissions
levels. Importantly, these legacies persist even after neo-liberal reforms. This study’s findings have
implications for developing countries, particularly in Asia, that employ developmental state strategies.
It underscores the need for countries to consider the potential negative impacts of state intervention
and market dynamics on greenhouse gas emissions.
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1. Introduction

The role of greenhouse gas (GHG) emissions in contributing
to climate change has been the subject of intensive study for
decades. Although international institutions and governments
have announced numerous policy interventions to abate these
emissions, they continue to rise. According to the Global
Carbon Project, GHG emissions grew by 1.5%, 2.1%, and
0.6% in 2017, 2018, and 2019, respectively (Friedlingstein
et al., 2019).

The continued growth in GHG emissions tends to under-
mine international commitments to limit global warming to
an increase of 1.5°C. Accordingly, even the target for reducing
global warming by 2.0°C above pre-industrial levels is proving
to be a challenge (United Nations Environment Programme,
2019). The difficulty of promoting pragmatic climate interven-
tions poses challenges to both prevailing theoretical and prac-
tical approaches aimed at understanding barriers to the
enactment of climate policy.

The first approach, developmental statism, suggests that
market failure primarily exacerbates GHG emissions (Dent,
2017; Gil & Jung, 2009; Kim, 2015). Hence, the state plays a
crucial role in overcoming social actors’ resistance to general
and efficient climate change policies, especially in countries
where governments have a history of formulating and imple-
menting macroeconomic planning. For example, developmen-
tal statism expects East Asian countries to reform their existing
economic plans to align with combating climate change
(Arnall, 2018; Kim, 2015).

In contrast, the second approach, corporate environmental-
ism, promotes the efficiency of private transactions and inno-
vation within the free market economy. This approach
integrates the neo-liberalist claim that self-regulating markets
create incentives for corporations to distribute common
goods efficiently (Andersson et al., 2018). Furthermore, it
argues that public regulations imposed by the governments
often damage corporations’ motives for addressing climate
change (Dauvergne & Lister, 2012).

In recent years, a third approach known as neo-develop-
mentalism has emerged. a combination of the aforementioned
approaches known as neo-developmentalism has emerged.
This approach combines aspects of the previous approaches
and posits that collaboration between the state and social
actors, especially corporations, can tackle climate change.
Neo-developmentalism argues that the establishment of colla-
borative relationships will promote the recruitment of power
actors to participate in the decision-making processes (Biagini
&Miller, 2013; Mol, 2007; Mol & Spaargaren, 2002; Wang, Liu,
et al., 2017; Zhong et al., 2008). Climate change policies pro-
duced under this process should be somewhat easier to
implement because they are established when the state and
social actors reach a consensus (Abreu et al., 2021; Wang,
Liu, et al., 2017). However, the first two approaches tend to
overemphasize the capacity of either the state or corporate
actors to mitigate climate change, while the third approach
assumes the positive effects of collaboration between the
state and social actors. None offer an explanation for the
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continued rise in GHG emissions, especially after countries
have implemented these three approaches separately.

In this paper, we argue that a key weakness of existing
theoretical approaches is their failure to appropriately examine
relationships among the state and social actors. By drawing
upon political and sociological research that emphasizes the
embeddedness of the state and society (Granovetter, 1985;
Polanyi, 1944/2001), we argue that corporations’ political
relationships with the state affect their environmental behav-
ior, which includes the release of pollutants, the enactment
of corporate social responsibility, and carbon emissions
(Grant et al., 2018; Prechel, 2012; Prechel & Zheng, 2011;
Scott et al., 2017; Willyard, 2020; Wishart, 2019). This line of
research analyzes the state as a complex organization involving
diverse sub-units. In order to promote their agendas and aims,
these sub-units forge political coalitions with each other and
with social actors. These coalitions allow social actors to influ-
ence decision-making processes and environmental regu-
lations. Additionally, following Perrow’s argument that
organizations are the ‘most intensive and effective environ-
mental destroyers’, (Perrow, 1997) we examine these powerful
organizations in modern society (Berrone et al., 2010; Cadez
et al., 2019; Doda et al., 2016; Grant II et al., 2002; Hassan &
Romilly, 2018; Lewis et al., 2014; Post et al., 2011; Stanny,
2013). For example, since corporations have become the
most powerful social actors in modern society, scholars have
explored factors that affect corporate GHG emissions (Cadez
et al., 2019; Doda et al., 2016; Grant & Vasi, 2017; Hassan &
Romilly, 2018). Therefore, in this study, our primary objective
is to analyze how relationships between the state and corpor-
ations influence the latter’s GHG emission protocol.

Also, a growing number of studies have investigated cor-
porate-state relationships, together with their environmental
behavior (Grant et al., 2018; Prechel, 2012; Prechel & Zheng,
2011; Scott et al., 2017; Sullivan, 2010; Willyard, 2020; Wishart,
2019). However, much of this research has been confined to
Western countries, partly because of a lack of environmental
and political data regarding non-Western countries. Conse-
quently, it has been difficult to conduct quantitative environ-
mental research on non-Western countries. Therefore, the
existing research leaves a gap for conducting further involving
the embeddedness of the state and corporate environmental
behavior in developing countries. This is especially true con-
sidering the fact that those entities appear to conform to the
concept of the developmental state in which state intervention
in society is pervasive. To fill this gap, we focus on Taiwan,
which has a long history of developmental statism, especially
from the 1950s till 1980s. We collect facility greenhouse gas
emission data released by the Taiwanese government for the
years 2014 to 2018. We also access a database of Taiwanese
corporations from the Taiwan Economic Journal. While Tai-
wan has transitioned towards neoliberalism since the 1980s,
the Taiwanese government has retained a certain degree of
capacity to intervene in the economy. By examining the lega-
cies of the developmental state in Taiwan during the neoliberal
era from 2014 to 2018, we can gain a deeper understanding of
the roles that both the state and corporations play in determin-
ing environmental outcomes. By combining these two sources
of data, we applied the methods of political-sociological

research to answer the following question: To what extent
does the embeddedness of Taiwanese private corporations
within the state influence GHG emissions?

The contributions of this research are as follows. First, we
explore empirical evidence for political connections between
corporations and the government, and their influence on cor-
porate environmental behavior. Second, Taiwan was a typical
developmental state prior to the 1980s. Although the politics
of the Taiwanese state have undergone a dramatic shift after
democratization during the neo-liberalist period, it maintained
several important institutions that intervened in corporate
operations. Since many developing countries continue to
employ the developmental state strategy, analyzing the case
of Taiwan affords key insights into the potential for environ-
mental protection and GHG emissions control in these
countries. Third, we examine the influence of political connec-
tions between the state and corporations in non-Western
countries concerning GHG emissions. Our research provides
evidence that different types of political connections are
indeed vital.

In the subsequent sections, we first discuss our study’s
theoretical framework: the political-economic embeddedness
perspective. Next, we introduce the data, method and model
used in this study. Third, we discuss the results and findings,
and we reserve the final section for the conclusion.

2. Theoretical framework: the political-economic
embeddedness perspective

To address the shortcomings of existing theoretical
approaches, particularly in the context of non-western
countries’ state-society relationships, we draw from the disci-
plines of organizational, economic, and political sociology.
Our aim is to construct a comprehensive theoretical frame-
work, which we refer to as the political-economic embedded-
ness perspective. This perspective synthesizes two critical
traditions – the embeddedness of social structures approach
and path dependency theory – offering a novel framework
for evaluating the interactions between the state and social
actors.

The initial theoretical tradition informing our perspective is
the embeddedness of social structures approach. Over the
years, political and economic sociologists have questioned
the explanatory power of studies in which social groups are
separated (Granovetter, 1985; Polanyi, 1944/2001). These
scholars suggest that social structures are embedded and can-
not be separated from one another (Polanyi, 1944/2001;
Weber, 1968). In line with this theoretical tradition, the
embeddedness of social structures approach suggests that the
intertwining of corporate-state relations provides a variety of
opportunities for social actors to exercise power and define
new agendas that align with their interests (Jessop, 1982; Pou-
lantzas, 1973). We incorporate insights from organizational
sociology to assert that these pivotal corporate-state relations
constitute the state structure (Prechel, 1990).

Accordingly, state structures are important since they pos-
sess diverse political-social institutions that influence political-
legal arrangements. First, based on organizational sociological
research, the state is a complex organization composed of
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structures that include diverse departments and sub-units
(Pellow, 2016; Prechel, 1990). Thus, when a political agenda
emerges, these units establish various coalitions to support
or oppose the agenda (Poulantzas, 1973). For example,
environmental agencies frequently have conflicts with trade
and economic departments (Feiock & Stream, 2001; Lo, 2010).

Second, during policy-decision processes, state structures
act as channels that allow social actors both inside and outside
the state to exercise power and pursue their interests (Prechel,
2012; Woods & Morris, 2006). Following Weber’s argument,
state structures are not neutral but provide power groups
with access to policy-making processes (Weber, 1968).

Third, state structures are not static; they evolve over time.
In modern capitalist societies, periodic crises establish the his-
torical conditions, which tend to encourage social actors’
motivation to make changes in state structures. When the
existing state structures cannot ensure social actors’ interests
during various crises, it creates incentives for corporations to
mobilize politically to change corporate-state relations (Pre-
chel, 1990, 2012). During the 1970s, ongoing economic crises
in Western countries led to the emergence of neo-liberalism,
which extolled the merits of self-regulating markets and
denounced state inefficiency (Schaeffer, 2009; Turner, 2008).
Since neo-liberalism became a dominant driver of state
agendas in Western countries, it has provided legitimacy to
corporate attempts to mobilize politically, with the aim of
establishing new state structures and defining new political-
legal arrangements worldwide (Fieldman, 2011; Vaara & Tie-
nar, 2008).

The second theoretical tradition that forms the cornerstone
of our perspective is the path dependency theory. This theory
is encapsulated in the argument of the political-economic
embeddedness perspective that ‘history matters’. (Aklin &
Urpelainen, 2013; Pierson, 2014) Path dependency theory
states that there are ‘locked-in’ effects of technological and
institutional systems (Pierson, 2014; Sydow et al., 2009). Scho-
lars also argue that climate change issues provide prominent
examples of path dependence. Cognitive, institutional, techni-
cal, and economic systems generate a mutual equilibrium of
societal responses to climate change. For example, the tran-
sition from fossil-fuel dependency to sustainability confronts
diverse obstacles, which include not only enormous trans-
formation costs, but also the resistance of the fossil fuel and
transport industries when it comes to change. However, path
dependency has been widely criticized as an ambiguous con-
cept that fails to explain why some institutions change and
others do not (Capano, 2009; Kay, 2005; Vergne & Durand,
2010).

Our research extends and refines path dependency theory.
We argue that technological and policy locked-in effects are
derived from political processes. Change or continuity in pol-
itical-legal institutions is likely to depend on the behavior of
social actors. In response to the historical conditions that
impact existing political-legal arrangements, social actors pur-
sue change or maintenance of existing institutions in order to
maximize their own interests. In brief, the continuity of politi-
cal-legal arrangements is predicted on social actors’ success in
mobilizing political influences to transfer the long-term his-
tory of state structures and corporate-state relations to adopt

new protocols that benefit their interests. These arrangements
have accumulated from the previous history of the state and
developed into state structures that allow and embrace social
actors to affect policies.

In summary, by integrating the embeddedness of social
structures approach and path dependency theory, the politi-
cal-economic embeddedness perspective provides aims to elu-
cidate not only how the channels between the state and
corporations influence corporate behavior, but also to examine
the historical process that forms these channels. Guided by this
perspective, we put forth the following interconnected prop-
ositions. Firstly, in the aftermath of the 1980s, the advent of
neoliberalism transformed corporate-state dynamics, with his-
torically interventionist states retreating from direct economic
involvement in recent decades. Secondly, corporations main-
taining long-standing relationships with the state can leverage
state structures to resist environmental enforcement. In certain
instances, existing state infrastructures provide opportunities
and channels for corporations to exert influence, thereby
enabling them to circumvent environmental regulations.

3. Hypotheses

We develop two hypotheses based on the political-economic
embeddedness perspective to test the extent to which corpor-
ate characteristics and political embeddedness within the state
affect corporations’ greenhouse emissions. The first is the pol-
itical embeddedness hypothesis, and the second is the family-
controlled corporation hypothesis.

3.1 Political embeddedness of corporations

Scholars have demonstrated that Taiwan employed develop-
mental state strategies from the 1950s to the 1980s to promote
economic growth (Amsden, 1989; Chu, 2011; Chu & Huang,
1998; Wade, 1990). During this period, the Taiwanese govern-
ment employed several strategies of intensive state interven-
tion in the economy. First, the ruling party of the Taiwanese
government, the Kuomintang, established a party-state system
in which the state and party elites not only exercised one-party
authoritarian rule but also controlled crucial industries and
resources (Amsden, 1979; Chen et al., 1991). In the party-
state system, the government stipulated that economic pillars,
such as steel, petroleum, water, energy, and finance, were to be
nationalized so as to better allocate key materials and capital to
the private sectors (Cheng, 1993). For example, the private
automobile industry in Taiwan depended on the state-owned
steel company and banks to provide rolled steel and loans
(Wade, 1990).

Second, the Taiwanese government exploited the sectoral
needs of economic development to cultivate strategic indus-
tries (Chu, 2017). Hence, by using diverse instruments, such
as introducing foreign technologies, providing low-interest
loans, investing in shares, and implementing import substi-
tutions, the Taiwanese government succeeded in building sev-
eral industries from scratch (Amsden, 1979; Wade, 1990).

A notable example was the development of the Taiwanese
semiconductor industry. In the late 1970s, Taiwan’s major
economic pillars were the labor-intensive textile and
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electronics assembly industries, which were responsible for a
large proportion of Taiwanese exports. Anticipating a decline
in these industries’ profits, the Taiwanese government decided
to promote a new capital-intensive industry (Chu, 2001; Chu &
Huang, 1998). By collaborating with Texas Instruments, the
Taiwanese government established a semiconductor workshop
in the Industrial Technology Research Institute, which was a
state-funded research center with the mission of promoting
the application of industrial technology (Chu, 2001; Hsu,
1999). When the workshop finally produced a high-yield semi-
conductor, the Taiwanese government used state funding, the
Development Fund, to invest in new technological corpor-
ations and to corporatize the workshop as the Taiwan Semi-
conductor Manufacturing Company (TSMC) (Pien, 2001).
As a result, TSMC’s corporate structure was composed of
foreign, state, private, and managerial actors on the board of
directors and as shareholders (Lin & Hsung, 2018).

Nonetheless, the case of TSMC is not unique. Many firms in
Taiwan have followed similar developmental pathways. Wang,
Lee and Chen argue that the Taiwanese party-state system’s
extensive involvement in corporate operations enhanced the
state’s influence over Taiwanese society. The state employs
several mechanisms, including the Development Fund, state-
owned banks, and public pension funds to hold shares in
such operations and assign governmental directors to private
corporations (Wang, Lee, et al., 2017). This placed the state
in a pivotal position to collect corporate information and influ-
ence corporate decisions. Wade also suggests that the Taiwa-
nese government’s instruments for controlling corporations
even allow the state to govern the market (Wade, 1990).

However, the state economic power of the Kuomintang
authoritarian regime was impacted by two interrelated chal-
lenges in the 1980s. These were related to the nascent demo-
cratic movement and neo-liberalism (Chu, 2007; Wong,
2016). Although the developmental state strategy succeeded
in promoting dramatic economic growth, it also produced
social problems, such as the restriction of political partici-
pation, environmental pollution, and social inequality. These
problems spurred the democratic, labor, and environmental
movements in the 1980s (Chen, 2011), which claimed that
the Kuomintang’s monopoly over political and economic sys-
tems caused these social problems (Chen et al., 1991). By
incorporating the neo-liberalist claim that government and
state-owned firms were inefficient, the Taiwanese democratic
movement collaborated with private and foreign corporations
to advocate for the privatization of Taiwanese state-owned
firms, along with the withdrawal of government influence
(Chen et al., 1991; Chu, 2011). These challenges threatened
the Kuomintang regime to offer general economic plans, caus-
ing legitimate risks to the regime (Lee & Lin, 2017; Wang, Lee,
et al., 2017).

In response to these risks, the Kuomintang regime decided to
reform decision-making processes to include private corporate
leaders. In the mid-1980s, the Kuomintang government estab-
lished ‘the Economic Reformation Committee’ and ‘the Indus-
trial Counseling Committee’. Private corporate leaders who
served on these committees played a key role in promoting
ideas which eventually became economic policies, including lib-
eralization and internationalization. Wang argues that while

private corporate leaders could only employ lobbying, petitions,
or personal relationships to influence policies before the 1980s,
the two committees enabled them to directly participate in state
decision-making processes (Wang, 1995). This change in the
Taiwanese state after the 1980s enabled private corporations
to exploit these new state structures to influence policies. Lee
demonstrates that corporate political contributions to legis-
lators enhanced their political influence (Lee, 2016). Chu argues
that after the 1980s, corporations acquired the power to pro-
mote policies that benefited their interests (Chu, 2011). For
example, the Taiwanese government followed the aforemen-
tioned two committees’ recommendations to privatize state-
owned enterprises (SOEs) in the late 1980s. Private corporations
used their influence within the administration to ensure that
SOEs were indeed privatized (Chang, 2002). Hsu and Hsu
record that land developer groups also promoted several
urban regeneration policies post-1980s. These policies changed
the role of the state in urban renewal, shifting it from a wholly
state-funded model prior to the 1980s to a public-private part-
nership (PPP) in subsequent years (Hsu & Hsu, 2013).

Although the change in the state structures of Taiwan after
the 1980s was dramatic, some state-controlled structures
remained. First, post-democratization labor movements
resisted privatization. Accordingly, while SOEs were respon-
sible for allocating public goods, such as telecommunication,
petrochemicals, electric power, water, and so on, unions and
labor groups conducted political campaigns urging the govern-
ment to maintain controls over SOEs (Chang, 2002; Lee, 2008;
Liu, 2012). These campaigns posed challenges to the privatiza-
tion processes; however, they only succeeded in blocking a few
cases of privatization. Nevertheless, the government bowed to
pressure to maintain some shares within these privatized SOEs
and retained the right to assign governmental directors to
boards (Sue, 2008).

Second, since neo-liberal advocates urged the Taiwanese
government to open up domestic markets, private Taiwanese
corporations faced severe international competition (Wang,
Lee, et al., 2017). These corporations mobilized politically to
lobby the government to continue providing capital and tech-
nological support. For example, when the Development Fund
was due to expire in 1990, private corporations mobilized pol-
itically to continue the fund as a means of providing techno-
logical upgrades for industries (Hsu, 1999; Hsu & Hsu, 2013;
Wang, Lee, et al., 2017). As a result, many private corporations
did not disconnect the relationships with the state, maintained
governmental shares, and had directors on corporate boards to
garner further financial and technological supports.

Based on the political-economic embeddedness perspective,
it seems that governmental directors in Taiwanese private cor-
porations do not play a large role in monitoring corporate
behavior. Rather, they provide a channel through which cor-
porations pursue their own self-interest. During the period
of neo-liberalism period, private sectors have been given the
legitimacy to downscale the government’s intervention and
exercise their power to influence policy-making processes as
well as policy implementation.

The political-economic embeddedness perspective also
suggests that the state is a complex organization. Different
departments have their own responsibilities and agendas,
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and they have different ties to a diverse set of social actors.
Unsurprisingly, departments responsible for economic devel-
opment may also conflict with environmental authorities (Pel-
low, 2016; Prechel, 1990). In Taiwan, the government passed
the Greenhouse Gas Reduction and Management Act in
2015 (Chou, 2018; Lin et al., 2018), which stipulated that cor-
porations with high carbon emissions must report their annual
GHG emissions. The Taiwanese Environmental Protection
Administration (TEPA) attempted to implement the act to
reduce these corporations’ GHG emissions. However, many
directors of large carbon emitters are assigned by developmen-
tal funds, pension funds, and state-owned banks controlled by
economy-related government departments. Based on the pol-
itical-economic embeddedness perspective, these governmen-
tal directors are channels for corporations and government
economic departments to pursue common interests. There-
fore, we suggest the following hypothesis:

H1: Corporations with a higher number of governmental directors
on the boards are more likely to maintain high levels of GHG
emissions.

3.2 Family-controlled corporations

After China ceded control of Taiwan to Japan in 1895, family-
controlled firms provided an important means for Taiwanese
entrepreneurs to resist the Japanese colonial monopoly (Lee,
2007). After World War II, the relationship between the Tai-
wanese state and family-controlled firms became one of typical
clientelism. The Kuomintang government placed families with
close ties to the regime in key positions in crucial industries
(Lee, 2017). For example, the Yan family owned a large textile
firm in Shanghai, China, and maintained close ties to the Kuo-
mintang elites. After the Yan family fled to Taiwan with the
Kuomintang, the latter not only allowed them to reestablish
their textile factories, but also authorized the family to build
the only automobile factory in Taiwan (Hsu, 2013). Many
other families also gained huge resources and benefits from
the government based on their clientelistic relationships with
the Kuomintang (Chu, 2017; Lee, 2017).

Prior to the 1980s, the extent of the relationships with the
Kuomintang ensured family corporations’ survival and
granted them the privilege of operating regulated industries.
As a result, despite the existence of SOEs, most large firms
in Taiwan remained family-controlled up until the 1980s
(Chung & Chan, 2017; Lee, 2017).

More importantly, family-controlled corporations actually
increased in power after the Taiwanese government began
the withdrawal of state intervention in the economy in the
late 1980s. First, family-controlled corporations became the
biggest winners of the privatization process. When the govern-
ment instituted neo-liberal deregulations, family-controlled
corporations with more extensive resources and more govern-
mental relationships seized the opportunity to garner more
access to regulated industries (Chu, 2011, 2017; Chung &
Chan, 2017). For example, the Wang family, supported by
the Kuomintang government, established plastic and chemical
fiber plants in the 1950s. The raw materials of Wang’s plants
were supplied by naphtha cracking plants, which were

monopolized by CPC the Corporation, a state-owned corpor-
ation. Nonetheless, in the late 1980s, the Wang family suc-
ceeded in obtaining permission from the Taiwanese
government to establish its own naphtha cracking plant (Chu
& Huang, 1998). After the 1980s, other state-controlled indus-
tries, such as financial services, telecommunication, petroleum,
transportation, and the media also fell under the control of var-
ious elite and influential families (Chung & Chan, 2017).

The increased power of family-controlled enterprises was
accompanied by a parallel decline in governmental policy-
making initiatives. Hence, family-controlled corporations
mobilized politically to pass several policies which benefited
their interests. There were two crucial policies that determined
family-controlled corporations’ expansion. The first policy
involved amendments to the Company Act in 1980 and
1990. These two amendments reduced the size of the board
of directors and relaxed limitations on investments. Obviously,
the small board made it difficult to elect minority shareholders
as directors. As a result, family relatives were able to gather
shareholder support to become majority directors, thereby
acquiring a controlling interest in these corporations.

Before relaxing the investment rules, a corporation’s invest-
ments in other companies could not exceed 40% of its own
paid-up capital. The amendment allowed unlimited invest-
ments in other companies (only by consent) at shareholders’
meetings. This amendment was important because it provided
a legal means for corporations to invest in state-controlled
industries (Chung & Chan, 2017; Lee, 2009).

The second policy change came with amendments to the
IncomeTaxAct and Estate andGift TaxAct. These two amend-
ments allowed firms to donate assets worth up to 10% of their
annual incomes to non-profit foundations as as to gain tax
deductions. This provision allowed family-controlled corpor-
ations to transfer equity stakes controlled by family members
to foundations. Such direct or indirect holdings in group
firms may allow a foundation to become the ultimate owner
of a corporate group (Chung & Chan, 2017; Chung & Yeh,
2010). For example, the Wang family established three foun-
dations to hold eight investment companies, which in turn con-
trol two public corporations: VIA Technologies and HTC
corporation (Yao, 2016). One of the largest financial holding
companies in Taiwan, Cathay Financial Holdings, is controlled
by three foundations of the Tsai family (Chung & Chan, 2017).

According to the political-economic embeddedness per-
spective, this study posits that corporations with long-term
relationships with the state are able to create the political-
legal arrangements of the neo-liberal era in a manner that
benefit their interests and generally resist environmental regu-
lations. Specifically, we argue that numerous Taiwanese
family-controlled corporations, having established close
relationships with the state following World War II, played a
crucial role in shaping the political-legal arrangements of the
neo-liberal period. Several arrangements have been established
to create opportunities for all family-controlled corporations
that are more inclined to oppose environmental regulations.
First, existing channels with the state have enlarged the influ-
ence of family-controlled corporations over decision-making
processes and policy practices. Second, family-controlled
groups have established corporate structures that enlarged
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the size of corporations and spread their activities into more
areas within the economy. And finally, families have engin-
eered the use of foundations as ultimate corporate owners to
allow the direct or indirect control of subsidiaries through
ownership chains. The use of foundations in this way has
erected a liability firewall for ultimate owners because it creates
organizational distance between those owners and polluting
facilities (Prechel & Zheng, 2011).

Drawing from the above arguments, our analysis reveals
two sets of interaction effects: 1) between family-controlled
corporations and close ties to the state, and 2) between foun-
dation ownership and close ties to the state. The closeness of
these ties can be quantified by the proportion of governmental
directors on their boards. These interaction effects contribute
to the resistance of policies aimed at reducing carbon emis-
sions. Therefore, we suggest the following hypotheses:

H2.1: Family-controlled corporations are likely to have higher
GHG emissions.

H2.2: The positive relationship between corporations’ GHG emis-
sions and the proportion of governmental directors on their
boards is strengthened in the context of family-controlled
corporations.

H2.3: The positive relationship between corporations’ GHG emis-
sions and the proportion of governmental directors on their
boards is stronger when there is a higher proportion of foun-
dation-based directors on their boards.

4. Data and models

4.1 Data and driving variables

In order to examine the hypotheses, we established above, this
research utilizes the following measures and data sources. The

definitions and sources of the variables are also depicted in
Table 1.

Dependent variable (GHG Density)1: We apply the density
of GHG emissions as the dependent variable, after which we
calculate GHG density by dividing GHG emissions of each
firm by the annual revenues. Following the Greenhouse
Gas Reporting Program of the USA, TEPA announced in
2013 that facilities in five industries2 with GHG emissions
greater than 25,000 metric tons per year would be required
to report those emissions (Chang, 2016). Following the
audit, around every April, TEPA releases the GHG emissions
data of the facilities for the year before last. This data is made
available for public download on TEPA’s Environmental
Information Open Platform3. To date, there are approxi-
mately 430 facilities on the reporting list annually. Because
many facilities are subsidiaries of firms, we refer to the cor-
porate group database of the Taiwan Economic Journal to
identify the owners of these facilities in the stock market of
Taiwan.

Furthermore, this study excludes the dataset from power
plants. Since non-energy sector facilities utilize electrical
energy produced by power plants, the former’s GHG emissions
are calculated based on their usage of this electrical energy.
Including the GHG emissions from power plants would result
in double-counting. Therefore, we have omitted the GHG
emission records of power plants from our analysis. We then
calculate the total GHG emissions of each firm and divide
this figure into its annual revenues. Moreover, to examine
the state’s influence on private corporations, government-con-
trolled firms (as classified by the Taiwan Economic Journal)
are removed from our observations. This filtering process
leaves around 140 annual firm-level observations of GHG
emissions to be analyzed. Finally, to eliminate the impact of
Covid-19 on industries, we collect data from the years 2014–
2018.

4.1.1. Independent variables

1. The ratio of governmental and foundation directors (Gov.
Dir. Ratio and Foundation Dir. Ratio)

The ratio of governmental and foundation directors is calcu-
lated by dividing the number of governmental and foun-
dation directors sitting on the board of each firm by the
total number of directors. The data on these governmental
and foundation directors are retrieved from the Taiwan
Economic Journal.

1. The ownership structure of corporations (Family-
controlled)

The Taiwan Economic Journal uses family, professional
managers, mixed (family and professional managers), and
the government as corporate control categories. Because
family-controlled firms are our primary objects of investi-
gation, we establish ownership as a dummy variable (family-
controlled firms are scored as 1, while all other ownership
types are scored as 0).

Table 1. Description variables.

Variable Definition

GHG Density* The density of GHG emissions is calculated by dividing the
GHG emissions of each firm by their annual revenues

Gov. Dir. Ratio The ratio of governmental directors sitting on the board of
each firm

Family-controlled The dummy equals one if family members are de facto
controllers of the firm and zero otherwise

Manager-controlled The dummy equals one if professional managers are de
facto controllers of the firm and zero otherwise

Mix-controlled The dummy equals one if both family and professional
managers professional managers are controllers of the
firm and zero otherwise

Foundation Dir.
Ratio

The ratio of the foundation directors sitting on the board
of each firm

Dir. Shareholding
Ratio

The ratio of the number of shares held by company
directors to the total number of company shares

Dir. Compensation
(log)

Log of directors’ compensation (NT dollars)

Profit after Tax The earnings of a firm after taxes are deducted
Asset(log) Log of the firm’s assets
Debt Ratio The ratio of debt of the firm to the assets
R&D The research and development ratio is measured by

dividing the operating income by the research and
development expenses

Gov. Share The ratio of the number of shares held by governments to
the total number of company shares

Revenue Growth
Rate

The annual percentage change in revenue

Age Company age

*Data source is TEPA; Others are the Taiwan Economic Journal.
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4.1.2. Control variables
Several other variables that may have affected GHG emissions
are selected as control variables, and their data are obtained
from the Taiwan Economic Journal. We present the important
control variables below.

Director-shareholding ratio (Dir. Shareholding Ratio):
Research suggests that director ownership affects these indivi-
uals’ willingness to practice social responsibility. Barnea and
Rubin demonstrate that because directors’ company share-
holdings are linked to their financial compensation, an
increase in their proportional ownership will reduce their will-
ingness to engage in corporate social responsibility (CSR)
activities (Barnea & Rubin, 2010). This variable is calculated
by dividing the number of shares held by company directors
by the total number of company shares.

Director compensation (natural log transformed to correct
for skewness) (Dir. Compensation): Based on resource depen-
dence theory, the compensation received by directors is associ-
ated with corporate environmental behavior. This figure also
includes salaries and bonuses received by the directors.

Manager-controlled and mix-controlled corporate types
(Manager-controlled and Mix-controlled): It has been argued
that manager-controlled firms are less likely to engage in
environmental protection because, unlike family-controlled
firms, they ignore firm reputation (Berrone et al., 2010). This
research employs a dataset on corporate control acquired
from the Taiwan Economic Journal. We exclude govern-
ment-controlled firms from our sample and designate
family-controlled firms as our independent variable. The
remaining corporate control categories, specifically manager-
controlled and mixed-controlled corporations, serve as our
control variables. The measure of manager-controlled versus
mix-controlled firms is selected as a dummy variable on the
corporate control type.

Debt ratio (Debt Ratio): Based on capital dependence the-
ory, indebted firms have financial incentives to ignore
environmental protection (Prechel & Zheng, 2011). This
co-variable is calculated by dividing the debt of a given
firm by its assets.

Research and development ratio (R&D): Firms with substan-
tial research and development investments have higher pro-
duction efficiency and cause less pollution comparable to
companies that invest less in R&D. This variable is measured
by dividing research and development expenses by operating
income.

Company age: Population ecologists argue that inertia in
older organizations causes them to defer pro-environmental
behavior (Hannan & Freeman, 1984).

Company profit (Profit after Tax): Capital dependence the-
ory suggests that the variance of profits in a firm offers its
incentives to employ pro-environmental behaviors (Prechel
& Zheng, 2011). For example, corporations with lower
profits are more likely to pollute (Prechel & Zheng, 2011).
We use the profit after tax as our measure of profitability.

In addition to the aforementioned variables, we also
account for the following control variables in our analysis:
the ratio of governmental shareholding (Gov. Share), total
assets (Asset), and the rate of revenue growth (Revenue
Growth Rate).

The descriptive statistics of the variables and the correlation
analysis of the variables are presented in Tables 2 and 3.

4.2 Statistical model

We use an ordinary least squares (OLS) regression model to
examine the effects of governmental connection and family
control on GHG emissions. The models’ calculations include
a pooled model and firm-year as the fixed effects (FE)
model. Given the relatively short study period from 2014 to
2018, and the challenges posed by minor within-firm vari-
ations, we employ fixed-effects models to mitigate potential
endogeneity issues and to control for unobserved variables
that remain constant over time (Baier & Bergstrand, 2007; Sap-
kota & Bastola, 2017; Wooldridge, 1995). Additionally, we
report the results of both the pooled model and the fixed-
effect model to underscore the consistency across all model
outcomes. The fixed effects model was defined as:

GHGit = b0 + b1 × GovDirit + b2 × Familyit + b3 × Zit

+ ai + 1it

where i represents firms, t depicts year, GHGit is the green-
house gas emissions of firm i in year t, and while
GovDir depicts the ratio of governmental directors on the
board (Gov. Dir. Ratio). Family is the family-controlled
dummy variable (Family-controlled). Zit represents the matrix
of control variables that influences GHG emissions, ai is the
firm fixed-effect in order to control the variables that are
difficult to observe and are fixed over time, and 1it represents
random error.

In addition. to overcome the lagged effects of independent
variables and co-variables, we lag them by one year from the
current year GHG emissions. To deal with the heteroskedasti-
city of variance, this research robustly estimates and reports
the regression standard errors.

5. Results

Tables 4 and 5 present the results of five regression models
which support the political-economic embeddedness perspec-
tive. The ratio of the governmental directors has a positive and

Table 2. Descriptive statistics.

Statistic N Mean St. Dev. Min Max

Carbon Density 407 0.03 0.04 0.0001 0.34
Asset(log) 407 17.19 1.58 13.83 21.41
Debt Ratio 407 43.40 18.20 6.16 109.54
Dir. Shareholding Ratio 407 21.78 17.73 2.05 81.61
Dir. Compensation(log) 407 10.29 1.08 6.55 13.55
Foundation Dir. Ratio 407 0.02 0.06 0.00 0.36
CEO Dir. Shareholding Ratio 407 0.07 0.11 0.00 0.60
R&D 407 2.50 4.56 0.00 28.92
Gov. Dir. Ratio 407 0.05 0.08 0.00 0.33
Gov. Share 407 0.76 2.25 0.00 16.76
Profit after Tax 407 4.78 15.94 -133.14 103.14
Revenue Growth Rate 407 3.75 42.89 -57.64 728.57
Age 407 38.97 14.44 6 71
Family-controlled 407 0.72 0.45 0 1
Manager-controlled 407 0.14 0.35 0 1
Mix-controlled 407 0.13 0.34 0 1
HiCarbon 407 0.88 0.32 0 1
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Table 3. Means, standard deviations, and correlations with confidence intervals.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. GHG Density
2. Asset(log) −.24**

[−.33,
−.15]

3. Debt Ratio −.12* −.01
[−.22,
−.03]

[−.11,
.08]

4. Dir. Shareholding
Ratio

.13** −.08 −.15**
[.03, .23] [−.18,

.02]
[−.25,
−.06]

5. Dir. Compensation
(log)

−.16** .60** −.20** −.18**
[−.25,
−.06]

[.54, .66] [−.29,
−.11]

[−.27,
−.08]

6. Foundation Dir. Ratio .20** .17** −.01 −.06 .10
[.10, .29] [.07, .26] [−.11,

.09]
[−.16,
.03]

[−.00,
.19]

7. CEO Dir. Shareholding
Ratio

−.06 .25** −.14** −.03 .25** −.06
[−.16,
.04]

[.16, .34] [−.24,
−.05]

[−.12,
.07]

[.15, .33] [−.16,
.04]

8. R&D −.14** .01 −.06 −.01 .12* −.11* .14**
[−.23,
−.04]

[−.09,
.11]

[−.16,
.03]

[−.11,
.09]

[.02, .21] [−.20,
−.01]

[.04, .23]

9. Gov. Dir. Ratio .14** .08 −.08 .01 .02 .19** −.00 .04
[.04, .23] [−.02,

.17]
[−.18,
.02]

[−.09,
.10]

[−.08,
.12]

[.09, .28] [−.10,
.10]

[−.06,
.14]

1. Gov. Share −.06 .23** −.19** .03 .35** .28** .04 .10* .18**
[−.16,
.03]

[.13, .32] [−.28,
−.09]

[−.06,
.13]

[.26, .43] [.19, .37] [−.06,
.13]

[.01, .20] [.09, .27]

11. Profit after Tax −.02 .33** −.34** .06 .38** .11* .02 −.02 .16** .23**
[−.12,
.08]

[.24, .41] [−.42,
−.25]

[−.04,
.16]

[.30, .46] [.02, .21] [−.07,
.12]

[−.12,
.08]

[.06, .25] [.14, .32]

12. Revenue Growth
Rate

−.01 .04 −.09 .03 .03 .07 −.04 −.01 −.02 .09 .33**
[−.10,
.09]

[−.06,
.13]

[−.19,
.01]

[−.07,
.12]

[−.07,
.13]

[−.03,
.16]

[−.14,
.06]

[−.11,
.09]

[−.11,
.08]

[−.01,
.18]

[.24, .41]

13. Age .06 .18** −.03 −.06 .13** .23** −.13* −.47** −.17** −.10* .01 −.01
[−.04,
.15]

[.09, .27] [−.13,
.07]

[−.15,
.04]

[.03, .23] [.13, .32] [−.22,
−.03]

[−.54,
−.39]

[−.27,
−.08]

[−.20,
−.01]

[−.09,
.11]

[−.11,
.09]

14. Family-controlled .11* −.05 .09 −.03 −.09 .02 −.07 −.18** −.17** −.19** .10* .00 .13**
[.01, .21] [−.15,

.04]
[−.00,
.19]

[−.13,
.06]

[−.18,
.01]

[−.08,
.11]

[−.17,
.03]

[−.27,
−.08]

[−.26,
−.08]

[−.28,
−.09]

[.00, .20] [−.09,
.10]

[.04, .23]

15. Manager-controlled −.13* .08 −.10 −.04 .15** .01 .26** .32** .30** .36** −.05 .01 −.37** −.66**
[−.22,
−.03]

[−.02,
.17]

[−.19,
.00]

[−.14,
.05]

[.06, .25] [−.08,
.11]

[.16, .34] [.23, .41] [.21, .38] [.27, .44] [−.14,
.05]

[−.09,
.10]

[−.45,
−.28]

[−.72,
−.61]

16. Mix-controlled −.02 −.01 −.03 .09 −.05 −.03 −.17** −.10* −.08 −.12* −.09 −.01 .21** −.63** −.16**
[−.11,
.08]

[−.11,
.09]

[−.12,
.07]

[−.01,
.19]

[−.14,
.05]

[−.13,
.06]

[−.27,
−.08]

[−.20,
−.01]

[−.18,
.02]

[−.22,
−.03]

[−.18,
.01]

[−.11,
.09]

[.11, .30] [−.69,
−.57]

[−.25,
−.06]

17. HiCarbon .07 .08 −.01 .06 .01 .12* .00 .04 .06 −.00 .05 −.12* .04 −.04 −.07 .12*
[−.02,
.17]

[−.02,
.17]

[−.10,
.09]

[−.04,
.16]

[−.08,
.11]

[.02, .22] [−.09,
.10]

[−.06,
.13]

[−.04,
.15]

[−.10,
.09]

[−.04,
.15]

[−.21,
−.02]

[−.06,
.14]

[−.13,
.06]

[−.17,
.03]

[.02,
.21]

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation. The confidence interval is a plausible range of population
correlations that could have caused the sample correlation (Cumming, 2014). * indicates p < .05. ** indicates p < .01.
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significant effect on GHG emissions during 2014–2018 in
Models 1 to 3 (though only Model 3 achieves a significance
level of p = 0.1). These results reveal that the effects of the gov-
ernmental directors’ ratio on GHG emissions are consistent
and robust in the pooled regression (Model 1), in the indus-
try-controlled regression (Model 2), and firm fixed effects
regression (Model 3).

The coefficient values in Models 1–3 show that for each
additional percentage adds to the ratio of the governmental
directors, the density of GHG emissions would increase by
0.085, 0.062, and 0.155, respectively. These regression results
therefore support H1 (corporations with more governmental
directors will have higher GHG emissions). Additionally, we
control for industry effects in Model 2. The findings indicate
that the cement, petrochemical, and paper industries exert a
positive and statistically significant impact on GHG emissions.

The family-controlled dummy variable is significant in the
fixed effect model. Although family control is not significant in
the pooled model and is negative in the industry-controlled
model, the result from the fixed effect model, which controls
omitted variables, is more valid. Thus, H2.1 is partly supported
by Model 3. In addition, the ratio of foundation directors is
only significant in Model 1 and, therefore, non-significant in
Models 2 and 3. Although firms with more foundation direc-
tors emit more GHGs in the pooled regression of Model 1,
the relationships between foundation directors and GHG
emission disappear when we control against other variables.

These results suggest that the influences of family control
and the ratio of foundation directors on GHG emissions are
inconsistent. The results from Models 1–3 provide limited evi-
dence that family control and the ratio of foundation directors
independently influence GHG emissions, prompting specu-
lation about potential interactions with other variables.

Models 4 and 5 explore this speculation by including two
interaction terms (Gov. Dir. Ratio× Family− controlled and
Gov. Dir. Ratio× Foundation Dir. Ratio). These terms are
designed to test the hypotheses that government directors, in
conjunction with family-controlled firms, and a higher pro-
portion of foundation directors, may exacerbate GHG emis-
sions. As can be seen, Gov. Dir. Ratio× Family− controlled
in Model 4 is positive and significant (p < 0.001). The marginal
effects plot of the governmental directors and family-con-
trolled firms (Figure 1) suggests that family-controlled of
firms significantly increase the tendency of governmental
directors to allow for more GHG to be emitted. However,
because the confidence intervals of non-family-controlled
firms’ marginal effect line crosses zero, the effect is non-
significant.

Model 5 illustrates the positive and significant interaction
term of Gov. Dir. Ratio× Foundation Dir. Ratio. Figures 2
and 3 depict the detailed results. Figure 2 illustrates that a

Table 4. OLS regression model 1-3 results.

Results

Dependent Variable: The Dense of Carbon
Emissions

Model 1 Model 2 Model 3

Gov. Dir. Ratio 0.087* 0.063* 0.152+

(0.037) (0.026) (0.085)
Family-controlled 0.007 −0.007 0.021**

(0.006) (0.005) (0.007)
Foundation Dir. Ratio 0.156* 0.079 0.077

(0.071) (0.063) (0.061)
Dir. Shareholding Ratio 0.0003* 0.0001 −0.0004

(0.0001) (0.0001) (0.0002)
Dir. Compensation(log) 0.002 −0.0003 0.002

(0.002) (0.002) (0.001)
Profit after Tax −0.0002 −0.0002 0.0003+

(0.0001) (0.0002) (0.0002)
Manager-controlled −0.008 −0.019** 0.003

(0.007) (0.006) (0.011)
Asset(log) −0.007*** −0.005*** −0.018+

(0.002) (0.001) (0.009)
Debt Ratio −0.0003* −0.0001 0.0001

(0.0001) (0.0001) (0.0001)
R&D −0.001** −0.001** 0.001

(0.0003) (0.0003) (0.001)
Gov. Share −0.002+ 0.001 −0.002

(0.001) (0.001) (0.002)
Revenue Growth Rate 0.00000 0.00001 0.00002

(0.00003) (0.00003) (0.00004)
Age −0.00004 −0.0005** 0.001***

(0.0001) (0.0002) (0.0004)
Constant 0.130*** 0.133*** 0.254+

(0.027) (0.023) (0.149)
Control Industry? No Yes4 No
Fix Effected? No No Yes
Observations 407 407 407
Adjusted R2 0.167 0.487 0.804

Note: + p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 5. OLS regression model 4-5 results.

Results

Dependent Variable: The
Dense of Carbon Emissions

Model 4 Model 5

Gov. Dir. Ratio −0.007 0.008
(0.040) (0.033)

Family-controlled 0.003 0.009
(0.006) (0.019)

Foundation Dir. Ratio 0.063 −0.028
(0.049) (0.038)

Gov. Dir. Ratio × Family-controlled 0.234***
(0.132)

Gov. Dir. Ratio × Foundation Dir. Ratio 3.733***
(0.317)

Dir. Shareholding Ratio −0.0004 −0.0002
(0.0002) (0.0002)

Dir. Compensation(log) 0.003+ 0.0003
(0.002) (0.002)

Profit after Tax 0.0004+ 0.0004**
(0.0002) (0.0001)

Manager-controlled 0.013 0.017
(0.009) (0.026)

Asset(log) −0.021* −0.008
(0.011) (0.008)

Debt Ratio 0.0001 0.0001
(0.0001) (0.0001)

R&D 0.001 0.0003
(0.001) (0.001)

Gov. Share −0.001 0.0002
(0.001) (0.002)

Revenue Growth Rate 0.00002 −0.00001
(0.00003) (0.00004)

Age 0.002*** 0.001**
(0.0004) (0.0004)

Constant 0.329* 0.116
(0.171) (0.136)

Control Industry? No No
Fix Effected? Yes Yes
Observations 407 407
Adjusted R2 0.809 0.867

Note: + p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001.
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higher foundation director ratio amplifies the association
between governmental directors and exacerbates carbon emis-
sions. Also, Figure 3 indicates that an elevated ratio of govern-
mental directors is associated with increased GHG emissions,
particularly in firms with larger proportions of foundation
directors. The results of Models 4 and 5 demonstrate that
both higher ratios of family-controlled and foundation direc-
tors tend to amplify and validate the positive association
between the proportion of governmental directors and
increased GHG emissions (H2.2 and H2.3).

6. Robustness check

To test for consistency in our results, we employed a robust-
ness check. Table 6 represents the results of the robustness
check. By replacing the dependent variable with the natural
logarithm of carbon emissions in the original fixed-effect
model (Model 3), the ratio of governmental directors
achieves the same significance level and positively affects
the natural logarithm of carbon emissions. In addition,
H2.1–H2.3 are also supported by the models (Models 4

Figure 1. Marginal effect of the ratio of government directors on GHG by family-controlled.

Figure 2. Marginal effect of the ratio of government directors on GHG by the ratio of foundation directors.
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and 5) of the robustness check (Only the interaction term
Gov. Dir. Ratio× Family− controlled becomes statistically
insignificant, although its p-value remains below 0.1).
These similarities between our original models and those of
the robustness check suggest that our findings are both con-
sistent and robust.

7. Discussion

The neo-liberalist literature tends to work from the assump-
tion that as markets expand and corporate power increases,
the capacity of the state declines (Chu, 2007; Cox, 1996; Jern-
näs et al., 2019; Schaeffer, 2009). Our research on the Taiwa-
nese industry suggests that this dynamic is partly true. In the
neo-liberalist period, corporations do indeed seize more
power. However, they do not abolish state involvement in
industry; rather, they co-opt the managerial structures of the
state, which benefits their interests. The results presented in
this paper reveal that the role of the state has shifted from
managing various activities of corporations to serving their
interests. Governmental directors, which are an important
legacy of the developmental state, have shifted from monitor-
ing corporate activities to becoming facilitators of firms’ resist-
ance to GHG emissions reduction policies.

This research also provides evidence for embeddedness in
the relationship between the state and corporations. Advocates
of the benefits of free markets for the environment argue that
market expansion weakens inefficient public regulations,
thereby helping to generate a willingness on the part of firms
to promote environmental protection (Jermier et al., 2006; Jor-
dan et al., 2005; Khanna, 2002; Lyon & Maxwell, 2004; Tieten-
berg, 1998). Our research demonstrates that corporate efforts
to seize power and enlarge their markets during the neo-liberal
period have not produced enhanced environmental perform-
ance. In fact, corporations used their channels with the state

Figure 3. Marginal effect of the ratio of government directors on GHG by the ratio of government directors.

Table 6. Robustness check for OLS regression model 3-5 results.

Results

Dependent Variable: Natural
logarithm of Carbon Emissions

Robustness Check of

Model 3 Model 4 Model 5

Gov. Dir. Ratio 1.566+ −0.049 0.376
(0.847) (0.494) (0.443)

Family-controlled 0.661* 0.484+ 0.565+

(0.306) (0.294) (0.300)
Foundation Dir. Ratio 0.349 0.203 −0.527

(0.556) (0.516) (0.519)
Gov. Dir. Ratio × Family-controlled 2.368+

(1.373)
Gov. Dir. Ratio × Foundation Dir. Ratio 30.933*

(14.923)
Dir. Shareholding Ratio −0.012** −0.012** −0.010*

(0.004) (0.004) (0.004)
Dir. Compensation(log) 0.133* 0.140* 0.118+

(0.067) (0.068) (0.068)
Profit after Tax 0.004* 0.004* 0.005*

(0.002) (0.002) (0.002)
Manager-controlled 1.155 1.255+ 1.272+

(0.723) (0.716) (0.727)
Asset(log) 0.183 0.145 0.259+

(0.122) (0.120) (0.136)
Debt Ratio 0.001 0.002 0.001

(0.002) (0.002) (0.002)
R&D 0.003 0.004 −0.001

(0.014) (0.014) (0.014)
Gov. Share −0.009 0.004 0.011

(0.018) (0.016) (0.014)
Revenue Growth Rate 0.001 0.001 0.001

(0.001) (0.001) (0.0005)
Age 0.033*** 0.034*** 0.032***

(0.006) (0.005) (0.006)
mix_control
Constant 7.379*** 8.139*** 6.237**

(2.008) (1.977) (2.229)
Fix Effected? Yes Yes Yes
Observations 407 407 407
Adjusted R2 0.972 0.972 0.975

Note: + p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001.
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to avoid public regulations. Thus, corporate environmental
behavior cannot be separated from the relationships between
corporations and the state.

Advocates of neo-liberalism have also associated close ties
between family-controlled firms and the state with what is
described as cronyism. They suggest that market reforms
can establish a fair trading system and foster improved trans-
parent decision-making processes (Forbes, 2005; Stiglitz &
Yusuf, 2001). However, our results suggest that the post-
1980s market reforms in Taiwan failed to undermine the con-
nections between family-controlled firms and the state. Con-
trariwise, family-controlled firms have established new
corporate structures that enlarged the size of corporate groups
and established ultimate owners (e.g. foundations) to control
subsidiaries via ownership chains, tax reforms, and other pol-
icies. This corporate structure allows foundations to establish
liability firewalls between owners and GHG-emitting facilities
and, thus, exploit relationships with the state to resist emis-
sion-reduction policies.

Our research reconfirms conclusions from other studies
involving state structures that the state should not be treated
as a monolithic block but as a complex organization with
diverse agencies and institutions. Different state agencies
have a variety of connections with various social actors. For
example, while TEPA passed the Greenhouse Gas Reduction
and Management Act in 2015 and collaborated with ENGOs
to urge firms to reduce GHG emissions, the Ministry of Econ-
omic Affairs, Ministry of Finance, and other economy-
oriented departments have embraced different agendas. One
way in which they have pursued their agendas is to use con-
tacts within the firms, such as governmental directors, in
order to inhibit or interfere with the reduction of GHG
emissions.

Obviously, embeddedness within the state and corpor-
ations challenges environmental governance. Neo-liberalism
offers incentives for corporations to pursue their economic
interests and connections between corporations and the
state, allowing corporations to resist interventions that
reduce emissions. Furthermore, the fragmentation of admin-
istrative entities damages the credibility and ability of the
state to offer a general agenda or to create consensus policies
among diverse state departments and social actors. When the
risks and damages produced by climate change become
severe, and international pressures to employ aggressive cli-
mate-mitigation actions are reinforced, governments without
consistent and practicable policies will confront crises of
legitimacy.

8. Conclusion and policy implications

This research explored the factors which influence GHG
emissions by Taiwanese corporations. Our findings support
the political-economic embeddedness perspective and led us
to conclude that the embeddedness within the state offers
channels for companies to exert power in resisting GHG
reduction policies. Additionally, firms with more governmen-
tal directors tend to emit more GHGs. Furthermore, the
effects of governmental directors on GHG emissions appear
to be enhanced in family-controlled firms, especially in

those that have more foundation directors controlled by
family relatives.

Our findings carry three policy implications. First, corpor-
ations in the neo-liberal era do not typically undertake direct
actions to undermine the regulatory capacity of the state.
Instead, they seek to reform state structures from within to
benefit their own interests. Partnerships between the state
and corporations are established through embeddedness
mechanisms. We determine that governmental directors who
sit on corporate boards are important embedded actors who
can affect GHG emissions. Consequently, there is a demand
for regulations to realign the ways in which state agencies
assign governmental directors.

Second, supporters of the developmental state suggest that
restoring state intervention could mitigate the negative influ-
ences of neo-liberalism on the environment, inequality, and
the markets. However, our research demonstrates that
although channels of state interventions still exist in Taiwan,
they have provided corporations with opportunities to exercise
power to resist environmental regulations. When developing
countries, especially Asian countries, attempt to employ devel-
opmental state strategies (Clark et al., 2022), our findings
suggest that the claim to rebuild state interventions at a
superficial level may produce severe pollution.

Third, family-controlled corporations in Taiwan tend to
resist reducing GHG emissions. They are also more likely to
resort to cronyism and connections with the state to generate
benefits for their firms. Hence, policies to downscale the influ-
ence of family-controlled corporations over policy are impor-
tant for future environmental governance.

Our research provides new insights into how the develop-
mental state has left a legacy of failed initiatives to reduce
GHG emissions. Our research protocol only involved facilities
with annual emissions greater than 25,000 tons, together with
public corporations that control these facilities. We made this
decision because large GHG emitters account for three-
fourths of Taiwanese carbon emissions. Thus, it is crucial to
explore the factors that drive these corporations’ emissions
for better future emissions control. At present, Taiwanese
ENGOs and research institutions are promoting a new policy
to force the disclosure of GHG emissions from all Taiwanese
companies. Future research may therefore be able to explore
the full spectrum of GHG emitters in the Taiwanese
economy.

Notes

1. The terms in parentheses are abbreviated names for the variables
as they appear in the models and Tables 1–6.

2. The five industries are cement, semiconductor, electricity, steel,
and liquid crystal display.

3. The permanent link to the data is: https://data.epa.gov.tw/en/
dataset/detail/GHG_P_01

4. We categorize the firms into eleven distinct industry sectors:
cement, food, petrochemical, textile, chemical, paper, semiconduc-
tor and liquid crystal display, electricity, steel, tire rubber, and a
miscellaneous group for remaining industries. Due to the table
design for our models, we excluded the industry results in the
table. The coefficients of several industries are statistically signifi-
cant: Cement (0.104, p < 0.001), Petrochemical (0.012, p < 0.05),
Food (−0.019, p < 0.001), and Paper (0.015, p < 0.01).
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