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Abstract
After three unsuccessful attempts to implement an energy tax, Taiwan introduced 
a carbon fee system through an amendment to the Greenhouse Gas Reduction and 
Management Act at the end of 2020, opening a fourth window of opportunity for 
carbon pricing. However, this limited carbon fee illustrates that Taiwan has taken 
only a tiny step forward in climate governance and highlights its lock-in, high-carbon 
economic path. This seems infeasible without the exogenous pressure of the Euro-
pean Union’s Carbon Boundary Adjustment Mechanism. Compared with East Asia’s 
carbon-intensive industries in Korea, China, and Japan, Taiwan lags significantly 
in promoting carbon pricing. This study focuses on Taiwan’s carbon fee decision-
making mechanisms, democratic processes, and structural constraints within a high-
carbon economy as viewed through developmental environmentalism in the East 
Asian climate governance literature. This study further explores how the predica-
ment of green transformation in high-carbon-emitting developing countries takes 
shape, including their climate policies, value, and industrial path dependence, and 
especially their authoritarian and recentralized bureaucratic decision-making mode, 
to explain the delay in the transformation. By examining Taiwan’s initial carbon fee 
decision-making, this study attempts to reinterpret developmental environmental-
ism, shedding light on the structural predicament arising from the internationally 
compulsory green transformation faced by all high-carbon-emitting manufacturing 
countries in Asia and globally.
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Abbreviations
CBAM  Carbon Border Adjustment Mechanism
CCRA   The Climate Change Response Act
EU  European Union
EPA  Environmental Protection Administration of the Executive Yuan (Taiwan)
GHG  Greenhouse gas
GRMA  Greenhouse Gas Reduction and Management Act (Taiwan)
MOEA  Ministry of Economic Affairs (Taiwan)

1 Introduction

In response to the global climate crisis, more than 132 countries have pledged or 
enacted laws to achieve carbon neutrality by 2050 (UNFCC 2023). On Earth Day 
2021, US President Joe Biden convened the leaders of 40 countries to discuss global 
warming and climate change. An important consensus was reached that the interna-
tional carbon tax must reach US$100 to curb carbon dioxide emissions (IMF 2023). 
In 2020, the European Union (EU) drafted a Carbon Border Adjustment Mechanism 
(CBAM) with the expectation that a carbon border tax would be imposed by 2023. 
The draft government of the USA’s Clean Competition Act draft government also 
formulated carbon border taxes (Chao 2023). Countries with carbon-intensive manu-
facturing industries in East Asia, such as South Korea, China, and Japan, announced 
carbon neutrality schedules from mid-to-late 2020 (Park et  al. 2022). These three 
countries have already implemented carbon pricing mechanisms; however, only Tai-
wan was excluded.

The Taiwan Environmental Protection Administration (EPA) started to revise 
the “Greenhouse Gas Reduction and Management Act” (GRMA) in May 2020. It 
renamed it the ‘‘Climate Change Response Act” (CCRA) to engage more in carbon 
reduction and even carbon neutrality, but the climate policies remained conservative 
and sluggish. According to the second phase of the national greenhouse gas (GHG) 
reduction schedule approved by the Executive Yuan, the industrial sector only needs 
to reduce its GHG emissions by 0.22% by 2025, even though it accounts for 52% of 
the total national GHG emissions in 2019 (MOEA 2022). Despite criticism from 
various circles, including environmental groups and scholars (Shaw et  al. 2020; 
Chou 2020), the Executive Yuan did not begin to convene ministries and committees 
to assess net-zero carbon emissions by 2050 until the end of 2020 (EPA 2020a, b). 
Comparing the announcement of carbon neutrality in 2050 by South Korea, China, 
and Japan, Taiwan’s president, Tsai Ing-Wen, did not declare net zero emissions in 
2050 until Earth Day on April 22, 2021. However, the most crucial carbon pricing 
mechanism remains unclear.

The new Climate Change Response Act draft at the end of 2020, prompted the 
EPA to take a step and propose a “carbon fee” institution. This cannot be considered 
a breakthrough, even though carbon pricing failed in 2006, 2009, and 2015. This 
loss of three opportunity windows of the proposed “Energy Tax” is considered a 
crucial climate undone policy (Chou and Liou 2023). Eventually, the carbon fee was 
proposed but was finite rather than a carbon/energy tax, which was expected mainly 
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by the civil society. However, it can be treated as Taiwan’s fourth opportunity win-
dow of carbon pricing. This limited progress was difficult because the economy was 
still locked in a high-carbon path. Even though the CCRA was passed on January 
10, 2023, and the carbon fee policy is still contested until 2024, the initial stage of 
the fourth opportunity window of carbon pricing from 2020 to the end of 2021 is 
worth investigating to explore how and why the carbon limit was formed and slug-
gish. Therefore, this study aims to analyze how Taiwan has succumbed to climate 
governance delays based on the government’s decision-making process regarding 
carbon fees in the initial stage. It is necessary to explore the reasons behind the gov-
ernment’s sluggish climate policy and failure to act aggressively on carbon pricing.

2  Literature review and analytical framework

2.1  Climate governance regarding developmental environmentalism

According to the TWI 2050a, b (2018) report, for a country to successfully undergo 
a sustainable transition, solid political institutions must be established to maintain 
and strengthen the state authority, capacity, and legitimacy of the transition; oth-
erwise, governance operations will be ineffective, which, in the long term, could 
lead to constellations of state fragility and transitional governance deficiencies. In 
addition, concerning the relationship between sustainable transition and carbon 
tax, research using agent-based simulation suggests that carbon tax alone may not 
decouple the economy from carbon emission. This involves agents’ strategies of car-
bon reduction or renewable energy development (Nieddu et al. 2022).

Numerous scholars and institutions, such as Martinez and Garza (2017); Sulich 
and Zema (2018); Droste et  al. (2016); Adom et  al. (2021); Larissa et  al. (2020); 
Barbier (2020); Shulla et al. (2021); EASAC (2020); Asj’ari et al. (2018); and Fried-
mann et al. (2018), have defined a brown economy as a model of economic growth 
driven primarily by fossil fuels. This carbon-based economy is inefficient and lacks 
social equality. Carbon-intensive activities are the core features of brown econo-
mies; such economies emphasize economic growth and ignore negative environ-
mental impacts and social equity. Thus, the UNDP (2015) emphasized that a brown 
economic model could not address social marginalization and resource depletion. 
It is worth noticing that a brown economy usually operates under a complex series 
of markets, technologies, policies, institutions, and values. It is essential to explore 
how the government supports a brown economy through its industrial policy, devel-
opmental ideology, carbon pricing regulations, and policymaking institutions. For 
the study, these viewpoints can be stretched significantly to inspect what conflicts 
and risks arise in transitioning from a brown economy to a green economy and how 
they create a structural condition to slow down or hinder climate reform and carbon 
pricing.

According to the IEA (2021a), carbon dioxide emissions in China, Japan, and 
South Korea were 10.2 billion metric tons, 1.2 billion metric tons, and 620 million 
metric tons, respectively, ranking first, fifth, and seventh in the world. Taiwan’s car-
bon dioxide emission level is 270 million metric tons, and its carbon emission per 
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capita is 11 tons, ranking eighth among countries with a population of more than 10 
million worldwide. These conditions have led to three major concerns. First, how 
do countries with carbon-intensive economies face the transition to green? Second, 
how do conflicts arise over the governance of related carbon taxes? Third, what gov-
ernance characteristics should be used to alleviate sustainable transition conflicts?

Taking Singapore and South Korea as examples, Dent (2012, 2017) noted that 
East Asian countries face challenges related to global climate change. Despite intro-
ducing low-carbon industrial and social policies, industrial upgrades and economic 
development remain the primary concerns of these countries, and sustainable transi-
tion is a secondary goal. Dent continued to analyze East Asian countries from the 
perspective of developmental states and claimed that such countries are experienc-
ing a form of new developmentalism. Similarly, Kawakatsu et al. (2017) surmised 
that the primary reason for the limitations of carbon pricing mechanisms in Japan, 
China, South Korea, and Taiwan was the lack of understanding of nuclear energy 
and fossil fuel risks in the context of climate change. In East Asian countries, strat-
egies for implementing low-carbon policies have primarily focused on industrial 
development, and carbon reduction has generally been regarded as an additional 
benefit.

In an analysis of political and economic lobbying related to carbon taxes in 
China, Japan, and South Korea, Liu et  al. (2011) noted that opponents have pro-
posed that carbon taxes would weaken economic development and cause social 
unemployment and inequality. Taking Japan as an example, Liu et  al. (2011) and 
Kameyama (2016) suggested that Keidanren (the Japan Business Federation), a rep-
resentative of carbon-intensive industries, plays a crucial role in preventing Japan 
from implementing a carbon tax. During the governance period of South Korean 
President Lee Myung-bak, the government cooperated with chaebols to vigorously 
promote green energy and green industries as part of a Korean-style green growth 
strategy. Nonetheless, the decision-making process excludes environmental organi-
zations and ignores the maintenance of environmental and social well-being; this 
process is a form of environmental developmentalism (Kim 2015). Kim and Thur-
bon (2015) stated that the green growth strategy promoted by Lee Myung-bak’s gov-
ernment claimed to be one of carbon reduction but focused on the competitiveness 
of green and low-carbon industries; according to these authors, the strategy lacked 
a core climate governance framework and could be considered to constitute devel-
opmental environmentalism. These two research viewpoints, linking sustainable 
transition to the proposition of a developmental state, were echoed in Chang (2012) 
and Heo (2015). These researchers revealed that the South Korean government’s 
manipulation of neoliberal policies to promote its green growth policy centered on 
national economic competitiveness had deleterious effects on South Korea’s social 
welfare and labor safety systems. This type of green economy, which responds to 
global climate change, remains the economic prototype of a developmental state. It 
emphasizes the priority of green technology supporting economic development but 
does not truly achieve social equity and environmental sustainability. This policy is 
called neoliberal developmentalism.

Chou (2015, 2016) analyzed Taiwan’s sustainable development predicament 
and noted that the government inherited the framework of a developmental state. 
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Although policy planning responded quickly to the United Nations Climate Summit 
Convention, the government continues to promote energy-intensive industries. Chou 
and Liou (2020) analyzed Taiwan’s brown economic model. They noted that the 
government instigated rent-seeking and formed damaging path dependencies, lock-
ing economic and social development at the expense of carbon reductions, environ-
mental protection, and social equity development, severely hindering the country’s 
low-carbon transition. Although the government has partially planned a carbon-
reduction path, shunning carbon-reduction targets and regulatory policy implemen-
tation have highlighted strong path dependence. Chou and Liou (2023) revealed that 
carbon-intensive industries strongly influence government decision-making. In addi-
tion to investing in fossil fuel power generation, claiming that it can provide low 
electricity prices to establish a techno-institutional complex, industry leaders have 
encouraged the Chinese National Federation of Industries (CNFI) under their control 
to conduct extensive political lobbying, blocking Taiwan’s three main opportunities 
to implement an energy tax. This carbon-intensive economic structure has formed 
a cognitive, institutional, and techno-institutional lock-in. Furthermore, unlike the 
manufacturing industries of Japan and South Korea, Taiwan’s manufacturing indus-
try employs low-cost production (e.g., low electricity prices, water prices, and labor 
wages) to support a brown economy, resulting in a more robust and reinforced lock-
in effect.

2.2  Recentralized bureaucracy

Scholars have explained that the legacy of authoritarianism in the Cold War era hin-
dered societal transition in East Asian countries. This study mainly concerned what 
and how authoritarian governance by the developmental state continued to influence 
green transition and create structural predicaments, and thus tried to explore the 
characteristics of climate environmental governance. Dent (2012, 2017) proposed 
the concept of “new developmentalism”; in addition to highlighting that East Asian 
countries are committed to developing green industries and renewable energy as a 
new form of economic competition, he stated that developmental statism and state 
capacity are core factors in government decision-making and policy implementa-
tion. Dent indicated that although civil society is more politically active in East 
Asian countries than in other countries and is gradually gaining the ability to moni-
tor its government, major low-carbon developmental strategies and policies are still 
decided in a top-down manner. Han (2015) and Kim (2015) examined the waves 
of democracy that began in South Korea in 1987. Environmental nongovernmen-
tal organizations (NGOs) and trade unions have become the major stakeholders in 
climate policy. South Korea’s active democratization has allowed NGOs to partici-
pate in political decision-making, leading to the greening of society. Nevertheless, 
these NGOs are excluded or marginalized when making significant decisions. Han 
(2015) highlighted that while authoritarian environmentalism is not entirely appli-
cable to South Korea, limited participation by NGOs and opaque decision-making 
caused South Korea’s greenhouse gas emissions to double from 1990 to 2007; South 
Korea’s emissions ranked tenth worldwide in 2012.
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Taiwan’s development path is very similar to that of South Korea. Since the lifting 
of martial law in 1987, various democratic movements have emerged. However, Tai-
wan’s GHG emissions increased 1.3 times from 1990 to 2007. Chou and Liou (2012) 
and Chou (2015, 2016) indicated that the government made a top-down decision in 1986 
to open the upstream sector of the petrochemical industry to the private sector, which 
accelerated the growth of carbon emissions in Taiwan from 1998, peaking in 2007. 
Although environmental NGOs blocked two major steel and petrochemical development 
projects in 1996 and 2011, these solid social movements have not changed the govern-
ment’s top-down decision-making. On the contrary, the current government still prior-
itizes economic development by ignoring the balance between social and environmental 
equality and industrial growth. Kim and Thurbon (2015) used the term “developmental 
environmentalism” to explain the policymaking process involved in South Korea’s tran-
sition from “brown growth” to “green growth,” noting that bureaucratic elites restored 
the authoritarian way with superficial democracy to recentralize the decision-making 
of environmental governance. This study noted that the pattern, associated regulatory 
schema, and even culture are highly similar in South Korea and Taiwan.

Jasanoff (2005) stated that a state’s governance actions shape its regulatory culture 
and influence the government’s performance; in democratic nations, the patterns of 
policy dialogue and debate are various but at least transparent to shape their regulatory 
culture of policymaking. Alternative findings that address this issue can be found in East 
Asia. In the past two decades, scholars have conducted abundant research on the issues 
of rapid industrialization called “compressed modernity” in South Korea (Chang 1999, 
2010) or “delayed hidden risk society” in Taiwan (Chou 2000, 2002, 2018), compari-
son on the governance of genetically modified organisms and stem cell research scan-
dals in South Korea and Taiwan (Chou 2009), the Fukushima nuclear disaster in called 
“man-made calamities” (Funabashi 2012) even “structural disasters” (Matsumoto 2013) 
in Japan, and recent energy transitions in these three countries (Chou ed. 2018). They 
revealed that bureaucratic technocracy became the dominant policymaking model to be 
the legacy of developmental states in the East Asian region; that is to say, political elites 
with technological and economic expertise mostly dominated the development path and 
deliberately ignored risks, even damaging the environment, health, and social equity. 
This regulatory culture was firmly embedded in the decision-making processes of gov-
ernment agencies. Although these countries have undergone democratization, societies 
cannot reverse this policymaking, which involves concealment, laissez-faire risks, and 
even lags in risk and environmental governance. These studies pointed out that with their 
respective cultural and social backgrounds, Taiwan, South Korea, and Japan created sim-
ilar but different legacies for their developmental states.

The effects of institutional concealment can lead to environmental and technologi-
cal injustices and risks. The EEA (2002) indicates that institutional ignorance eventu-
ally influences societal ignorance of risks and inequality. This study proposes that the 
policymaking model and the regulatory culture of hidden and delayed risks are highly 
embedded in models of economic developmentalism and brown economies. These 
models are deeply rooted in cognitive, institutional, and techno-institutional lock-ins. 
Furthermore, over the past two decades, brown economies with delayed hidden risks 
have been linked to deregulation, laissez-faire approaches, and market-oriented govern-
ance models in the past two decades (Chang 2012; Heo 2015; Kim 2007; Yao 2013).
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2.3  Analytical framework

The literature summarizes the central thesis of developmental environmentalism as fol-
lows: First, even governments in this decade have to engage more in the environment, 
particularly climate governance, under global pressure, but they still prioritize industrial 
economic niches rather than focusing on decarbonization. Second, in some East Asian 
countries, governments’ mentality further entwined developmentalism with neoliberal-
ism, by which policies and institutions ignored social and climate injustice. Third, to 
maintain neoliberal developmentalism, it is a recentralized bureaucracy rather than a for-
malistic democratic process that excludes civil society from core policymaking. Fourth, 
the carbon pricing policies met strong objections, even though the Japanese government 
launched a carbon tax in 2012, and South Korea began carbon trading in 2015.

This study explored how a recently recentralized bureaucracy, a carbon-intensive 
economy, and a high-carbon lock-in can meet international net-zero goals, mainly 
through carbon pricing. By identifying the systemic risks that Schweizer (2019) pro-
posed, involving an examination of institutional and societal ignorance of climate and 
lags in policy and regulation implementation, this study aimed to analyze the effect 
of sluggish climate governance on carbon pricing in Taiwan. It is essential to respond 
to the reflective discussion of UNEP (2011) on whether the systemic risks of such 
a transition are critical factors behind governments’ failure of governments to adopt 
mainstream national climate policies UNEP (2011).

Taiwan has initiated a CCRA revision since 2020; this creates a fourth opportunity 
window for implementing carbon prices. Nevertheless, due to systemic transitional 
barriers, the government proposed a limited carbon fee instead of a comprehensive 
carbon tax. Therefore, using the analytical framework shown in Fig.  1, this study 
explains the transitional prediction of delayed climate governance on carbon pricing. 
The figure shows several structural conditions entangled by each other: First, the inter-
national advocacy of 2050 Net Zero Emission by COP26 and CBAM directly exerts 
pressure on a high carbon regime, which is locked in a brown economic body (UN 
2021). Second, under the framework of developmental environmentalism, the govern-
ment likely mastered climate policymaking by recentralized bureaucracy. Third, while 
the industry sector appreciated more communication with policymakers (with solid 
arrow lines), civil society was limited to communicating on carbon pricing policy 
(dashed line). Fourth, entangled climate policymaking eventually resulted in a ham-
pered carbon fee rather than a comprehensive carbon tax. This study proposes an ana-
lytical framework to address sluggish climate governance.

3  Policy background and high carbon emission burden

3.1  Policy background

The Taiwanese government had three opportunities to implement an energy tax 
before explicitly proposing a carbon fee for the CCRA in 2021. Appendix see 
Table  5 indicates that in response to the 1997 Kyoto Protocol, the first National 
Energy Conference 1998 discussed energy taxation. In 2000, as part of Taiwan’s 
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Agenda 21–Sustainable Development Strategy, the National Council for Sustain-
able Development proposed using energy policy tools and reviewing energy taxa-
tion measures. The Environmental Consensus Conference organized by the Execu-
tive Yuan in 2004 discussed changing the oil and gas excise duty to an energy tax 
or carbon tax. In 2006, when the Ministry of Finance and members of the Legisla-
tive Yuan proposed different versions of an energy tax bill, the Taiwan Economic 
Sustainable Development Conference held by the Executive Yuan actively discussed 
schedules and packages for implementing an energy tax.

In this context, during the 2008 election, the presidential candidates of the Dem-
ocratic Progressive Party and Kuomintang (also known as the Chinese National-
ist Party, a significant party in Taiwan) expressed their support for introducing an 
energy tax. At the 3rd National Energy Conference in 2009, the Energy Tax Bill Act 
was listed together with the Energy Administration Act, Renewable Energy Devel-
opment Act, and GRMA as the four GHG reduction acts in Taiwan (Liou 2011), 
which were discussed as green taxation by the Tax Reform Commission. With the 
4th National Energy Conference in 2015 and the recently passed GRMA, the gov-
ernment planned to promote a tax system for imported fossil fuels; however, this 
system has not yet been implemented. All three opportunities were passed.

In 2017, the National Climate Change Action Guidelines promulgated by the 
Executive Yuan proposed implementing a GHG cap-and-trade scheme. Additionally, 
the Energy Transition White Paper, which involved the extensive participation of 
civil society and the Bureau of Energy in 2018, and the Taiwan Sustainable Devel-
opment Goals promulgated by the Executive Yuan in 2019, indicated that Taiwan 
should implement related strategies and support plans in 2020 to levy energy and 
carbon taxes. Through these policies, a fourth opportunity for implementation is 
imminent. In May 2020, the EPA proposed the revision of the GRMA in response 
to the upcoming COP26 and CBAM. The government first clarified that it would 
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impose a carbon fee. The name of the revised GRMA was officially changed to 
CCRA on December 30, 2020. Although the government has promised to imple-
ment a carbon pricing mechanism in 2022 formally, the government only discussed 
an administrative carbon fee rather than a complete carbon pricing mechanism. Cur-
rently, the EPA only plans to apply a carbon fee to manufacturers with high carbon 
emissions, and the control scale is limited, which differs from the carbon tax control 
approach of various regulatory departments.

3.2  High carbon emission structure

When the energy sector apportioned electricity consumption to various sectors, the 
GHG emissions in 2021 were dominated by the manufacturing sector (52.29%), 
followed by the residential (19.52%), transportation (11.94%), and energy sectors 
(12.62%) in Taiwan (EPA 2023a). Furthermore, in 2021, the top 30 and 10 GHG-
emitting manufacturers accounted for approximately 79.32% and 68% of the total 
emissions of the manufacturing sector, respectively (Figs. 2 and 3 and Table 1). A 
mathematical conversion revealed that the top 10 manufacturers in terms of GHG 
emissions in 2021 accounted for approximately 35.95% of the country’s total GHG 
emissions. This shows a fatal flaw in Taiwan’s carbon emissions structure.

Among the top ten manufacturers by emissions in 2021, the Formosa Plastics 
Group in the petrochemical industry (including Formosa Petrochemical, Formosa 
Plastics, Formosa Chemicals and Fibre, and Nan Ya Plastics) accounted for approxi-
mately 31.24% of the GHG emissions of the entire manufacturing sector and 16.53% 
of the national GHG emissions. In addition, the chairperson of the group is cur-
rently the chairperson of the CNFI, which has considerable influence. The top three 
manufacturers in terms of GHG emissions, namely Formosa Petrochemical, China 
Steel, and Dragon Steel, accounted for approximately 32.12% of the emissions of 
the entire manufacturing sector and 19.9% of the national GHG emissions. Statistics 
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on GHG emissions revealed clear control targets for Taiwan to reduce GHG emis-
sions, achieve net-zero emissions, and implement a carbon pricing mechanism. For 
policymakers, Taiwan’s high carbon emissions structure is undoubtedly a systemic 
challenge in promoting carbon pricing.

4  Method

This study analyzes the perspectives of various stakeholders regarding the carbon 
fee policy in the CCRA and highlights the challenges Taiwan faces, which is lagging 
in its sustainable transition. The Appendix provides data on the focus groups and in-
depth interviews.

4.1  Data collection

Interviews and data collection were conducted between May 2020 and April 2022. 
Five focus groups with 29 participants and semi-structured interviews with 23 
respondents were conducted. Five focus group interviews involving critical stakehold-
ers from governmental agencies (EPA, Bureau of Energy, Industrial Development 
Bureau, and National Development Council), high-carbon industries (petrochemistry 
industry, steel industry, and the Chinese Federation of Labor), scholars, parliament 
(members of the Legislative Yuan who have proposed bills from different parties), and 
NGOs were invited (Table 2). The participants of every focus group were mixed with 
different stakeholders, and the interview outline focused on carbon fee decision-mak-
ing models. The effectiveness of a carbon fee in response to the CBAM, the sufficiency 
of a carbon fee as a climate policy, the opinions of industry personnel, and the ade-
quacy of participation and communication were designed and sent to every participant 
in advance. Further, the study conducted semi-structured interviews with five types of 
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key stakeholders involving governmental agencies, high-carbon industries, scholars, 
parliament members, and NGOs (see Table 3) according to the fundamental results of 
the focus groups. The analytical framework of the interviews was used to deepen and 
clarify relevant issues in carbon pricing policymaking, concerns by industries, critical 
viewpoints by experts, communicative transparency, and participation with NGOs. An 
outline was sent to each participant in advance. The topics were discussed in depth, 
recorded, and transcribed (see the summaries in Appendix see Table 6).

Additionally, the authors participated in 12 symposiums related to net-zero emis-
sions and carbon taxes (including a poll analysis, a forum on risk society, seminars, 

Table 1  Top 30 GHG-emitting manufacturers in 2021

Source: Public Dialogue Platform for Climate Citizens (EPA 2023a), Open Data Platform (EPA 2023b)

2021 ranking Company name Carbon emis-
sion (MtCO2e)

1 Formosa Petrochemical Corporation, FPC 26.68
2 China Steel Corporation, CSC 21.56
3 Taiwan Semiconductor Manufacturing Corp., TSMC 10.12
4 Dragon steel, DSC 9.61
5 Formosa Chemicals and Fiber Corporation, FCFC 8.48
6 Formosa Plastics Corporation, FPC 7.91
7 CPC Corporation 7.25
8 Nan Ya Plastics Corporation, NPC 6.04
9 Taiwan Cement Corporation, TCC 5.01
10 Chang Chun Petrochemical, CCPC 3.35
11 Asia Cement Corporation, ACC 3.07
12 Innolux Corporation 2.95
13 AU Optronics, AUO 2.23
14 China Petrochemical Development Corporation, CPDC 1.94
15 United Microelectronics Corporation, UMC 1.55
16 Chang Chun Plastic Co, CCP 1.52
17 Cheng Loong Corporation, CLC 1.41
18 Micron Taiwan 1.16
19 Dairen Chemical Corporation, DCC 1.005
20 Micron Memory Taiwan 1.003
21 Tungho Steel Corporation, TSC 0.89
22 Feng Hsin Steel Corp 0.84
23 Chung Hwa Pulp Corp 0.83
24 Long-Chen paper Corp 0.76
25 Far Eastern New Century 0.75
26 Taiwan Glass Ind. Corp., TGI 0.74
27 Yieh United Steel Corp 0.70
28 Vanguard International Semiconductor Corporation, VIS 0.694
29 CHIMEI Corp 0.692
30 Yong Feng Yu, YFY 0.686



 K.-T. Chou et al.

1 3

energy reduction conferences, and the Academia Sinica Sustainability Platform 
Report on the Net Zero Consensus). The collected data included official docu-
ments from businesses and Taiwan’s Chinese National Federation of Industries (e.g., 
annual reports and company press releases) and gray literature (e.g., media articles, 
policy documents, research reports, and presentation materials) from third parties, 
such as think tanks, government agencies, universities, and NGOs).

Table 2  Focus group list

To protect the anonymity of focus groups respondents, interview codes arranged throughout the findings 
do not correspond with the order of this list

Organization No. of respondents Date

Government organization
  Environmental Protection Administration, R.O.C 1 June 24, 2020

1 July 3, 2020
1 July 29, 2021

  National Development Council 1 July 29, 2021
  Ministry of finance, R.O.C 1 August 24, 2021
  Ministry of Economic Affair, R.O.C 2 August 24, 2021

Legislative Department
  Legislator 2 June 24, 2020

2 July 29, 2021
  Legislator’s office 1 July 3, 2020

Industry organizations
  Chinese National Federation of Industries 1 June 24, 2020

1 July 29, 2021
  Chinese Petroleum Institute 1 July 29, 2021
  China Steel Corporation 1 August 24, 2021
  CPC Corporation, Taiwan 1 August 24, 2021
  Taipei Computer Association 1 August 24, 2021

NGO
  Green Citizens’ Action Alliance 1 June 24, 2020

1 September 23, 2021
  Taiwan Youth Climate Coalition 1 August 24, 2021
  Greenpeace 1 September 23, 2021
  Citizen of the Earth, Taiwan 1 July 3, 2020

1 September 23, 2021
University

  National Taipei University of Business 1 June 24, 2020
1 September 23, 2021

  National Taipei University 1 September 23, 2021
Think tanks

  Academia Sinica 1 June 24, 2020
1 September 23, 2021

Total 29
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4.2  Identification of climate governance delayism

The Taiwanese government has had three opportunities to impose an energy tax 
since 2006, but they have all failed (Chou and Liou 2023). The most recent CCRA 
revision proposed a carbon fee as a carbon pricing mechanism in response to pres-
sure for further climate transition at home and abroad; this approach can be consid-
ered to represent governance delays in Taiwan. To analyze the government’s pro-
posed carbon fee as an essential step in climate governance, this study focuses on 

Table 3  Semi-structured interview

To protect the anonymity of focus groups respondents, interview codes arranged throughout the findings 
do not correspond with the order of this list

Organization No. of 
respondents

Date

Government organization
  Environmental Protection Administration, R.O.C 1 October 27, 2021
  Office of Energy and Carbon Reduction 1 November 26, 2021
  Ministry of Economic Affairs, R.O.C 1 January 13, 2022

Legislative department
  Legislator 1 November 16, 2021

1 November 30, 2021
1 December 9, 2021
1 February 17, 2022
1 March 30, 2022

Industry organizations
  Chinese National Federation of Industries 1 October 27, 2021
  General Chamber of Commerce of the Republic of China 1 November 5, 2021
  Petrochemical Industry Association of Taiwan 1 December 21, 2021

Consulting firm
  WeatherRisk 1 January 6, 2022
  KPMG Sustainability Consulting Co., LTD 1 January 11, 2022
  Environmental Quality Protection Foundation 1 February 14, 2022
  Taiwan Environmental & Planning Association 1 February 14, 2022

NGO
  Circular Taiwan Network 1 February 25, 2022
  Green Citizens’ Action Alliance 1 March 9, 2022
  Citizen of the Earth, Taiwan 1 March 24, 2022
  Taiwan Environmental Protection Union 1 April 13, 2022
  Taiwan Youth Climate Coalition 1 May 31, 2022

Research institute
  Research Center for Environmental Changes 1 December 21, 2021
  Center for Green Economy 1 January 4, 2022
  NCCU Department of International Business 1 April 15, 2022

Total 23
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large carbon emission manufacturers and policymakers’ efforts toward economic 
growth, participation, and communication. Based on these structural factors, this 
study further examines why the government is accelerating carbon fee proposals but 
has previously delayed and ignored carbon reduction policies.

This study analyzed the proportion of GHG emissions in 2021 of the top 30 and 
10 large carbon emission manufacturers to highlight their influence. For policymak-
ing toward economic growth, this study investigates the decision-making process of 
the government’s carbon fee, focusing on economic development and competitive-
ness. To participate and communicate, this study examined whether those involved 
in carbon-fee policymaking communicated entirely with civil society or solely with 
industry personnel through a recentralized bureaucracy.

5  Results

After five focus groups, 23 in-depth interviews, and detailed data collation (histori-
cal and policy context), the study had significant findings that reflected the given 
thesis of developmental environmentalism. The discussions in the focus groups and 
the in-depth interviews clearly distinguished the mentality, policies, institutions, and 
strategies of national development toward economic growth priority or sustainabil-
ity, which were clearly distinguished and explored. Besides the interviewees from 
governmental agencies and industry, the interviewees from academia, NGOs, and 
congresses mostly positively responded to carbon pricing in the way of global green 
transition; they criticized the lag and limit policy of carbon fees and non-transpar-
ent policymaking. Even the industry had different views from the government and 
addressed competitive adaptation through the impact of carbon pricing. Overall, 
there are three crucial findings. First, Taiwan’s green transition is relatively slow, 
which can be attributed to the contradictions and conflicts within developmental 
environmentalism. This result has two significant consequences: Taiwan’s carbon 
pricing regulation lags behind Japan, South Korea, and many major countries world-
wide, and the Taiwanese government can only set low carbon pricing with the most 
negligible impact on the industry. This finding is discussed in Sects. 5.1, 5.2, 5.3. 
Second, the study found that the government lacks a core green transition mental-
ity and governance framework, manifested in the unclear government coordination 
and operational mechanisms of inter-ministerial committees. This is explained in 
Sect. 5.4. Third, the policymaking of carbon fees is still a bureaucratic redetermina-
tion by governmental elites with formalistic public participation. This is analyzed in 
Sect. 5.5.

5.1  Lag green transition under the developmental environmentalism

Various countries have focused on sustainable transition in response to the demand 
for a low-carbon society and implementing net-zero carbon emission policies 
(TWI 2050a, b 2019; EC 2019; IEA 2021a, b). Before COP26, the United Nations 
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organized the 2050 net-zero coalition, and net-zero carbon emissions became a new 
focus in climate governance. Additionally, the EU announced that it would initiate 
the CBAM in 2023 (EC 2021), meaning that various countries reemphasized or for-
mulated carbon tax policies or trading mechanisms.

As a nation with high carbon emissions, Taiwan faces pressure from the Net Zero 
Coalition and the CBAM to alleviate air pollution (WHO 2021) and obtain 100% 
of its energy from renewable sources. These sources of pressure could be key fac-
tors behind the sudden formulation of a carbon fee mechanism in Taiwan, which 
has lagged in climate governance. Taiwanese society opposed eight high-carbon-
emission petrochemical construction projects that caused high  PM2.5 levels in 2010 
and expressed their opinion about removing coal from the energy mix in 2015. 
However, they cannot change decision-making and governmentalism in developing 
countries (Chou 2017; Walther 2018). Although the global demand for 100% renew-
able energy has attracted the industry’s attention, Taiwan’s internal energy transition 
is resisted by nuclear proponents rejecting the transition to renewable energy, and 
global demand is not the main factor driving related transitions (Chou 2018).

In October 2018, US President Donald Trump launched the China–USA trade 
war, which began to transform Taiwan’s global production chain and geopoliti-
cal relations, mainly through the inflow of substantial domestic and foreign capi-
tal, which reignited Taiwan’s economy (Xie 2019). However, in the face of enor-
mous investment inflows, the Taiwanese government has not proposed a systematic 
review mechanism to strictly control carbon emissions and energy consumption of 
new investors in the manufacturing industry (RSPRC 2019). Additionally, carbon 
tax represents a low-carbon transition risk, and investors must assess this type of 
transition risk within firms to understand its impact on the investment decision-mak-
ing process (Monasterolo et al. 2022). Manufacturing-oriented countries with high 
carbon emissions, such as South Korea, China, and Japan, announced their carbon 
neutrality plans in June and September 2020. However, Taiwan was slow to respond, 
and scientific assessments of basic carbon reduction policies and vision formulations 
have yet to begin (Chou 2020). Under pressure from external forces, the Executive 
Yuan did not officially set up the 2050 Net-Zero Carbon Emissions Task Force until 
April 8, 2021. In the same year, on April 22, President Tsai Ing-wen announced for 
the first time that net zero carbon emissions would be achieved, which is the goal 
that Taiwan would pursue (see Fig. 4).

Japan and South Korea, also affected by carbon lock-ins generated by the domi-
nance of energy-intensive industries, began energy price-increase mechanisms after 
the 1973 oil crisis. Japan implemented a carbon tax in 2012 in response to global pres-
sure to reduce carbon emissions, and South Korea implemented a carbon trading sys-
tem in 2015. Taiwan’s electricity and water prices are much lower than the other two 
countries. Although Taiwan has had three opportunities to implement energy taxation 
since 2006, all have passed. Chou and Liou (2023) claimed that Taiwan is subject to a 
reinforced carbon lock-in, an unfavorable scenario for a sustainable transition.

When many countries announced their goal of carbon neutrality by 2050 or 
net-zero carbon emissions in 2020, Taiwan, accustomed to its brown economy 
system, did not respond immediately. The CBAM compelled the government to 
begin formulating carbon fees. Although the above sources of pressure created 
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a transitional atmosphere, what forced this developmental country, with a rein-
forced carbon lock-in scenario, to take action was the CBAM’s carbon border tax, 
which directly affected Taiwan’s export competitiveness. In early 2020, the EPA 
revised the GRMA passed in 2015 and suggested imposing a carbon fee. Objec-
tions were made within industry circles, and the government’s lack of initiative 
did not change until July 2021, when the EU announced that it would be launched 
in 2023.

In the five focus group sessions and in-depth interviews, numerous government 
representatives, legislators, and scholars stated that Taiwan must implement car-
bon fees to boost its export competitiveness (Table 3). Any rationale that blocks the 
three previous opportunities for energy tax implementation—rising operating costs, 
reduced competitiveness, and increased unemployment—is no longer valid.

In the past, financial officials and the industry have voiced the strongest oppo-
sition. This time, however, it is direct global pressure on the economy and trade 
(Participant Number 24 in Focus Group  5thcalled F5#24; also, to all the other inter-
viewee references in the brackets). 

The Intergovernmental Panel on Climate Change Assessment Report and the 
United Nations Climate Change Conference exert slight pressure on governments. 
Taiwan is economically driven, and there must be a mechanism to activate the 
carbon border tax to apply direct economic pressure and force the government to 
change its decision (The 10th semi-structured interviewee called #10; also, to all the 
other interviewee references in the brackets). 

The Taiwan government’s decision-making is almost constrained by pressure 
from industry leaders. The government had to respond because the CBAM would 
impose a carbon border tax; it would not react if it were not necessary (#7).
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Fig. 4  Delay in establishing a net-zero taskforce.  Source: authors
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Therefore, Taiwan’s shift from a reinforced carbon lock-in scenario to one involving 
the traditional formulation of a carbon pricing mechanism was mainly due to pressure 
from the CBAM. However, it is still unclear whether the proposed carbon fee policy of 
the EPA can move Taiwan from a carbon lock-in path to a new low-carbon one.

5.2  Slow progress on carbon pricing but with a limited carbon fee

In August 2021, the CNFI voiced support for Taiwan’s establishing a carbon pric-
ing mechanism in line with international carbon border tax policies for the first 
time in its 2021 White Paper of the CNFI (CNFI 2021). Nevertheless, the pay-
ers, price, use of carbon tax, and payers’ relationship with the carbon tax remain 
controversial. At the end of 2020, the EPA commissioned the London School of 
Economics and Political Science (LSE) to evaluate Taiwan’s carbon pricing mech-
anism (GRICCE 2020). Although the report suggested that Taiwan should imple-
ment carbon pricing as soon as possible under global pressure, based on Taiwan’s 
political and economic conditions, the government decided first to implement a 
carbon fee and then establish an emissions trading system subsequently.

Under the EPA plan, the carbon fee is equivalent to the air pollution fee and 
can only be levied by industrial firms. The carbon fee is an administrative control 
levy with limited scale and purpose. Thus, it differs from an energy/carbon tax, 
which should be the responsibility of the Ministry of Finance. According to Shaw 
et al. (2009), the carbon tax benefits income and wealth redistribution. The EPA 
began communicating with industry personnel about carbon fees in mid-2020. 
By the end of the year, it encountered specific difficulties in dealing with carbon-
intensive industries, particularly the petrochemical industry (#1). Moreover, the 
chairman of the CNFI is also the chairman of the Formosa Plastics Group, which 
includes four of the top ten carbon-emitting manufacturers in the industrial sector 
and accounts for 20% of Taiwan’s total carbon emissions in 2020.

Although Article 5 of the revised bill of the CCRA (formerly the GRMA 
revision) announced by EPA in September 2021 still maintains the wording 
of “levying taxes on GHG consumption,” in Article 26, only a carbon fee is 
explicitly mentioned; this avoids the issue of an energy tax, which has been a 
controversial topic for more than a decade. For a long-term high-carbon lock-in 
economy, the imposition of green tax reforms is problematic in the context of 
cognitive, institutional, administrative, and market dimensions.

In a focus group session, a representative of the Taxation Administration of 
the Ministry of Finance emphasized that “there currently needed to be a time-
table for implementing an energy tax. Energy tax must be executed when the 
economy is stable. Priority is given to implementing carbon trading or levies by 
the EPA” (F4#17). “Representatives of the Industrial Development Bureau and 
the Bureau of Energy will start collecting a carbon fee” (F4#18,19). Representa-
tives of the CNFI and the Petrochemical Industry Association of Taiwan shared 
the same opinion and asserted that a more straightforward carbon fee should 
be imposed first. Moreover, fair collection principles, global competition, and 
international standards must be considered (F3#15). A representative of the 
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Chinese Petroleum Corporation claimed that a carbon tax and levy should be 
implemented to avoid reducing its competitiveness(F4#21). A representative of 
the China Steel Corporation took air pollution control as an example and stated 
that the effect of tightening emission controls was more significant than air pol-
lution fees and that a carbon fee was unnecessary (F4#20).

The Taiwan Climate Association, which consists of personnel from eight sig-
nificant electronics manufacturers, including Taiwan Semiconductor Manufactur-
ing Company and Delta Electronics, noted in a 2021 conference report that a car-
bon tax would negatively affect manufacturers within ten years (Chen 2021) and 
criticized the government for not being determined to implement carbon pric-
ing, indicating that reforms were slow in response to an EU carbon border tax 
(F4#22). The Green Citizens’ Action Alliance, Citizens of the Earth, and Green-
peace emphasized that Taiwan should move from implementing carbon fees to 
imposing carbon taxes (F5#27, 28, 29). The Taiwan People’s Party legislators 
stated that the government has been slow to react to revising the legislation, so 
the carbon tax plan has been included in their party’s climate proposal (F3#13; 
#5). The former president of the Chung-Hua Institution for Economic Research 
emphasized that carbon taxation is a green taxation system that involves carbon 
reduction, energy efficiency, and social equity and indicated that such a system is 
unavoidable (F5#24)—at a press conference for COP26, a spokesperson for the 
RSPRC (2021) suggested that the government should review the limited control 
of carbon fees and design an energy/carbon taxation policy. Chou et  al. (2022) 
stated that the government should include sunrise provisions for carbon taxa-
tion in the CCRA in line with carbon fee implementation and accelerate its green 
transition in the era of net-zero carbon emission goals.

5.3  Low carbon fee and industry commitments

The LSE report commissioned by the EPA suggests that a carbon fee can start 
at US$10 and increase year by year. However, the outcomes of the intensive 
communication between the EPA and industrial groups were that the carbon fee 
would start from US$3 (NT$100) and would mainly be given back to the indus-
try as a subsidy or special fund for energy efficiency improvement or carbon 
reduction equipment or technology. According to the CNFI (2021) questionnaire 
involving its members, 47% of manufacturers agreed that NT$100 is the most 
reasonable carbon fee (Zeng 2021). Additionally, the Deputy Minister of Eco-
nomic Affairs stated that if the carbon fee were set at NT$300 per ton, the cost 
burden on the industry would be considerably high (Sun 2021). This develop-
ment trend reveals that Taiwan’s carbon lock-in society is beginning to imple-
ment an industry-focused transition.

Although low-carbon pricing is welcomed by carbon-intensive industries 
(Huong et  al. 2021), it divides them into other sectors, such as the electronics 
industry. For example, Delta Electronics’ internal carbon pricing was US$300 per 
ton (DELTA 2021). The Taiwan People’s Party representative stated that “if the 
carbon fee is only set at US$3 per ton, the international community will think 
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that the government has no determination to implement a carbon fee and only 
wishes to deal with the concerns of the CBAM.” Therefore, the party’s legal draft 
set a starting price of US$10 per ton of carbon (#5). In addition, Greenpeace held 
a press conference on October 28, 2021, to announce the carbon pricing inten-
tions of major carbon-emitting manufacturers in Taiwan. According to its survey, 
69% of major carbon-emitting manufacturers claimed that a reasonable carbon 
fee would be NT$300 per ton, rejecting the suggestion that the EPA set a car-
bon fee of NT$100 per ton. The chairman of the Taiwan Institute for Sustainable 
Energy also agreed in a press conference that a meagre carbon fee would not 
align with international standards. Scholars have also stated that carbon pricing 
should not be excessively low. Some have indicated that to reflect global carbon 
pricing, the levy should be NT$300 per ton (F5#24, 25, 26; Chou et al. 2022).

Regarding carbon fees as a special fund for subsidizing carbon reductions in 
industries, the EPA has identified such levies as an incentive to achieve industrial 
carbon emission reductions (#1). However, different NGO representatives in the 
focus group emphasized that a carbon fee should be returned to disadvantaged 
groups (F5#28, 29). At the EPA law revision hearing at the end of 2021, the 
Green Citizens’ Action Alliance stated that using special funds would allow man-
ufacturers to recoup taxes. The former president of the Chung-Hua Institution 
for Economic Research noted that “the polluter pays a carbon fee, so it should no 
longer be used to subsidize these polluting manufacturers” (Sun 2021).

5.4  Lack of a core green transition mentality and governance framework

After several years of delay, Taiwan began to formulate a carbon pricing mecha-
nism. It is not simply a carbon fee or carbon trading mechanism of the EPA; 
rather, it depends on several aspects, namely, whether the government proposes 
and establishes a comprehensive green transition mentality, whether an inter-
ministerial operating mechanism is established, and whether a complete carbon 
pricing mechanism is established that transitions carbon fees to carbon taxes.

Although the Executive Yuan officially established a task force for net-zero 
carbon emissions, carbon pricing was not a core topic of discussion in 2021. In 
addition, after President Tsai declared 2050 net-zero carbon emissions as Tai-
wan’s sustainability-related goal on Earth Day, the government did not propose 
a comprehensive development plan and lacked a precise roadmap to achieve net-
zero goals. Compared with the EU, South Korea, and the USA, which have pro-
posed different green bills, the Taiwanese government lacks the above policy 
frameworks to instigate a core green transition (#8, 9, 10, 11).

Government representatives, legislators, and scholars have stated that Taiwan 
must impose carbon fees to boost its export competitiveness. Any rationale that 
blocked the three previous opportunities for energy tax implementation—rising 
operating costs, reduced competitiveness, and increased unemployment—is no 
longer valid. In other words, owing to a paradigm shift in the global low-car-
bon economy, the developmental value of green transition should be constructed 
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without hesitation. Even in the face of CBAM, the government lacks the whole 
mindset to implement comprehensive carbon pricing, and the change is slow. 
Moreover, NGO representatives emphasized that carbon pricing should be given 
back to disadvantaged groups and urged a carbon tax instead of a limited carbon 
fee (#18, 19). They also rejected that using special funds would allow manufac-
turers to recoup their taxes; meanwhile, polluters pay a “carbon fee, so it should 
no longer be used to subsidize these polluting manufacturers” (Hsieh 2021). It 
meant that the mentality of developmental environmentalism had to be denied.

Furthermore, the coordination and operation mechanisms of inter-ministe-
rial committees are underdeveloped; even if the levy of carbon fees follows the 
policy path of net-zero carbon emissions, various departments, including those 
covering energy, industry, construction, transportation, and housing, should 
implement carbon pricing to support Taiwan’s carbon reduction goals. Govern-
ment agencies with primary responsibility appear to push the Energy Bureau 
and the EPA heavily; no inter-ministerial operation framework guides coopera-
tion between relevant agencies such as the National Development Council, the 
Ministry of Finance, the Industrial Development Bureau, the Ministry of Trans-
portation and Communications, the Construction and Planning Agency, and the 
Council of Agriculture (#8).

The EPA and the Ministry of Finance, which are directly responsible for car-
bon pricing, lack a dialogue framework. When civil society doubted the need 
to impose a carbon fee transitioning to a carbon tax, the EPA directly passed 
responsibility to the Ministry of Finance (Sun 2021). The director of the Cli-
mate Change Office responsible for the revision of the CCRA stated that the car-
bon tax levy was the responsibility of the Ministry of Finance and that the EPA 
could not intervene (#1). “Take air and water pollution fees as an example. The 
carbon fee imposed by the EPA cannot be high; once the tax rate is proposed, 
it will be discounted due to backlash from manufacturers, and the low carbon 
fee will not put pressure on the industry in promoting transition” (#8). Scholars 
have indicated the need for a precise inter-ministerial governance mechanism to 
bring clarity to carbon tax issues (F5#24, 25; Chou et al. 2022), and the media 
criticized the irresponsibility of the Ministry of Finance, stating that the CCRA 
revision was “a pseudo work” (Hsieh 2021).

Another vital reason for policy delay is the lack of an inter-ministerial opera-
tion framework (#8) due to the underdevelopment of clear green transition val-
ues, policies, and industrial strategies by the entire government and its agencies.

5.5  Bureaucratic re‑centralization on the carbon fee policymaking

Over the past two decades, various major environmental movements have influ-
enced Taiwan in the past 2 decades, and NGOs have been actively involved in 
confronting various societal issues (Ho 2018; Tu 2019). In such a democratic 
mechanism, when the government makes a significant decision, it is subject to 
verification and competition from civil society. However, decision-making with 
regime dominance has long caused distrust and conflict between the government 
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and civil society (Chou 2017). Although the EPA has held several fora and public 
hearings and established an online participation platform (EPA 2021) focusing on 
CCRA revision and carbon fee issues, fundamental democratic participation and 
transparency are insufficient.

Although the EPA commissioned the LSE to conduct an evaluation study on 
carbon pricing in Taiwan and used this study as a professional basis for deci-
sion-making, there is no review mechanism for domestic experts, no process for 
extensive consultation with experts, and most scholars who care about climate 
issues are rarely considered and consulted (F5#24, 25, 26). In the revised CCRA, 
some of the opinions of NGO personnel were adopted (#7) or NGOs were invited 
to participate in panel discussions in a limited manner (F4#23). Essentially, the 
scope of NGO participation is limited. NGOs could only approximately guess the 
amount of a carbon fee (F5#27, 28, 29; #9) or hold a press conference to request 
that the EPA publicly explain the basis for setting the carbon fee to NT$300 per 
ton by LSE recommendations.

In other words, the government maintained a centralized, bureaucratic deci-
sion-making process regarding policy. Most importantly, although various public 
hearings have been held and an online participation platform has been established 
to include certain voices partially, the government holds its exclusive autonomy. 
From mid-2020 to 2021, the EPA held several communication sessions with 
industry personnel (#12); however, these sessions were not disclosed to the pub-
lic, raising doubts about transparency. Civil society and scholars have criticized 
such communication for focusing only on the industry’s voice and lacking com-
prehensive inter-ministerial discussions (F5, #24, 25, 26; #5, 6, 8, 9).

Centralized policymaking by bureaucrats cannot respond directly to society’s 
demands, causing distrust among the government, industry, and society. To a certain 
degree, Taiwanese civil society already possesses socially robust knowledge suffi-
cient to challenge and examine governmental policymaking procedures and assist 
with and expand the legitimacy of the decisions made (Chou 2017). Although a 
fourth opportunity was provided for carbon tax implementation, the policymaking 
process did not progress.

6  Discussion

Even after several East Asian countries announced the goal of carbon neutrality by 
2050, Taiwan delayed its response; the real driving force behind implementing a 
carbon fee was the CBAM. Developmental countries locked into brown economies 
must change because they must be embedded in the global low-carbon market. 
However, the question must be: Can such a change help Taiwan break away from 
its original path and move toward a sustainable transition?

Taiwan’s carbon lock-in remains strong due to delayed legislation, limited car-
bon fees, low carbon pricing, special subsidies for industrial carbon reduction, 
and the lack of an appropriate mentality for establishing a comprehensive green 
transition framework. The government was conservative in launching a car-
bon fee mechanism with limited function and lacked extensive and transparent 
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communication with society. It still adhered to the policymaking model of the 
developmental state, mainly focusing on communication with industry person-
nel. In particular, the government lacked a policymaking mechanism to form 
inter-ministerial committees (Table  3). Industry personnel do not favor this 
bureaucratic recentralized policymaking because, even after communication, the 
industry must still make appeals through various channels (CNA 2022).

Kim and Thurbon (2015) critically analyzed South Korea’s green growth 
policy. Although the South Korean government proposed a comprehensive and 
strategic green development strategy and introduced a carbon trading system 
under the development plan, the authors criticized it for supporting the com-
petitiveness of the green technology industry, and environmental protection 
was considered complementary to economic goals. The authors claimed that 
the government typically follows the way of developmental environmentalism. 
Its economic priorities and industrial influences constrain South Korea’s green 
transition. The government is still transparent about the value of the green tran-
sition, policy framework, and industrial strategy. In 2020, President Moon Jae-
in proposed the Green New Deal and attempted to lead South Korea toward 
net-zero emissions. In contrast, Taiwan is conservative and slow in formulating 
a carbon fee (see Table  4). The government has failed to propose clear green 
transition policies, values, or industrial strategies. Even if the carbon fee was 
associated with the national net-zero pathway, frameworks such as clear policy 
discussions and inter-ministerial policy coordination were unavailable. Even 
though Taiwan’s governance mechanism is developmental environmentalism, 
its delayed and unsystematic climate governance and transition confirmed the 
continued effect of the reinforced lock-in, as in Chou and Liou (2023), which 
hybridizes high-carbon structures, developmentalism, and governance delays.

Schweizer (2019) noted that if a country or society lags in regulation and 
perception, systemic risks are imposed, and the speed and outcome of societal 
transitions are hindered. Complex, nonlinear, and stochastic effects characterize 

Table 4  A carbon fee under developmental environmentalism

Source: Summary of the results, revised according to Kim and Thurbon (2015)

Mentality of developmental environmentalism Carbon fee in Taiwan

The economic goals of guiding and sustaining 
techno-industrial competitiveness and autonomy 
remain unchanged

Vague green transition mentality during the transi-
tion from the brown/ high carbon economy to 
sustainable way

Environmental goals of protecting and improving 
the natural environment are seen as complemen-
tary to economic goals

The limited carbon fee is mainly to respond the 
CBAM and partly to COP26

The best way to simultaneously advance economic 
and environmental goals is to promote local 
development

Disconnection between carbon fee and the carbon 
tax. Carbon fee is mostly designed to subsidize 
the industrial green expense

The state can and should actively intervene in the 
economy to promote these goals

Organizational irresponsibility by seriously lacking 
clear democratic and inter-ministry coordination/ 
mechanism to carbon pricing
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societal transition. Any hidden risk gradually increases the risk to a tipping 
point, which leads to a domino effect and causes institutional breakdown. One 
interviewee was concerned about Taiwan’s carbon fee institution and worried 
that if related policymaking were delayed, unclear, or hasty, the nation’s climate 
transition would reach a critical point (#9). Furthermore, carbon fee or carbon 
tax constitutes a form of legal transition risk. Delays in a country’s carbon regu-
lation can hinder societal responses to such transition risks, which are associated 
to the low-carbon transition risk as previously mentioned (Monasterolo et  al. 
2022). Instead, investors rely on the internal carbon pricing mechanism within 
firms to assess the legal transition risk of the firm and proactively respond to the 
requirements of the carbon management from political sectors or other agents.

7  Conclusion

In 2006, 2009, and 2015, Taiwan had three opportunity windows to open up 
energy tax. However, they all failed because the government was under pres-
sure from industry (Chou and Liou 2023) and claimed that Taiwan is subject to 
a reinforced carbon lock-in, an unfavorable scenario for a sustainable transition, 
even if the fourth opportunity to implement carbon pricing is imminent. In May 
2020, the EPA proposed revising the GRMA in response to the CBAM and clari-
fied that it would impose carbon pricing for the first time. Nevertheless, until 
2022, the government would only discuss limited administrative carbon fees 
rather than a complete carbon pricing mechanism.

The driving force that caused Taiwan to take action on carbon pricing was 
the “carbon border tax” of the CBAM, which directly affected Taiwan’s export 
competitiveness. Analyzing the carbon pricing policymaking, this study indicated 
that for a long time, objections were made within industry circles in the context 
of a brown economy. The government’s lack of initiative did not change until July 
2021, when the EU announced it would launch in 2023. Nevertheless, the govern-
ment has proposed a low price for a limited carbon fee and potential. Thus, a low 
carbon fee is insufficient to drive a low-carbon or sustainable transition. As previ-
ously mentioned (Nieddu et al. 2022), a primary reason for this is the carbon fee 
policy for sustainable transformation actors is not stringent enough.

This study shows that a country systemically embedded in a brown economy 
faces significant obstacles in constructing its climate governance. This heavily 
restricts policies, regulations, and institutions for national carbon reduction, par-
ticularly under a high-carbon manufacturing structure. As observed, even with 
exogenous solid pressure from the CBAM, Taiwan’s carbon pricing policy reform 
still lagged and shrunk. It reflected that the evolving policy formation of carbon 
pricing fits in the thesis of the given developmental environmentalism literature, 
not only the limited carbon fee institution but also the policymaking by the recen-
tralized bureaucracy. Furthermore, it also showed the hybrid neoliberal develop-
mental state, primarily inclined to prioritize industrial adaption for competition 
through slower, even more extensive regulation. The restricted carbon fee was 
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temporarily regarded as a response to CBAM and global climate pressure without 
genuine concerns about decarbonization.

Consequently, the empirical findings highlight the application of the given 
thesis and explore novel theoretical visions of developmental environmentalism, 
particularly for high-carbon manufactured countries compelling green transition. 
First, brown economic agencies deeply embedded in the technical-institutional 
complex will powerfully shape the formation and creation of climate policy. 
Given the mentality of developmentalism, bureaucratic and industrial elites 
robustly resist green transition in different ways. Second, there is no doubt that 
the green economic paradigm shift has been ignored because of apparent indus-
trial competition. Ignoring the risks of transition requires further delays in cli-
mate policy and formation.

Third, the hidden, delayed regulatory culture became the best partner of gov-
ernmental bureaucratic elites, who likely recentralized policymaking without 
genuine democratic communication with civil society. Fourth, it generates sys-
temic risks of green transition through institutional or societal ignorance. On the 
one hand, the lag climate policy seems hardly overturned due to undemocratic 
domination by the government and its fair policy discourse of industrial adap-
tation; on the other hand, the whole society will be diverted in those apparent 
policy reasonings and loss of awareness of an urgent global green transition. 
This causes fragments to boil frog in slowly heating water. An empirical study 
of carbon pricing in Taiwan provides evidence supporting these novel theoreti-
cal findings.

In summary, once the theory of developmental environmentalism meets the 
green transition, its nuclear thesis can be stretched to examine the lock-in effect 
of a high-carbon manufacturing path, even by a brown economy. Observing the 
laissez-faire doctrine of a hybrid neoliberal development state on how the govern-
ment deregulates and re-regulates polluters or carbon emitters and further gener-
ates delayed, insufficient climate policies and carbon pricing without robust public 
scrutiny is significant. This implies a democratic deficiency through formalistic 
communication with civil society and the governance deficit of climate, which 
puts society into a transitional predicament. These synthesized theses demonstrate 
that the complex challenges of green transition can be applied to high-carbon soci-
eties, particularly emerging/manufactured industrial Asian Countries.
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