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Abstract: Taiwan’s offshore wind energy policy (OWE policy) is a response to sustainable develop-
ment goals. Offshore wind energy has become one of the fastest growing renewable energies on
Taiwan’s coastline, with the government’s full support for the promotion and implementation of
the OWE policy. With the operation of Taiwan’s first wind farm in 2021, increasing controversies
are specifically concerned with the distribution of social, economic, and environmental burdens
and benefits resulting from the OWE policy. More offshore wind farms are forthcoming by 2025.
However, little attention has been paid to policy dilemmas for many aspects relevant to sustainable
development. Therefore, this paper conducts a policy analysis to construct policy-relevant infor-
mation of the OWE policy and identifies policy dilemmas in relation to concerns about sustainable
development. This paper presents policy recommendations on the design and decision-making
processes for facilitating the smooth promotion and implementation of Taiwan’s OWE policy and
future renewable energy policies.

Keywords: offshore wind energy; sustainable development; Taiwan

1. Introduction

The development of major economic sectors, from the primary extraction of raw
materials, to the tertiary distribution of goods and services, is highly reliant on energy.
However, conventional energy sources, such as fossil fuels and coal are finite, and their
combustion has been considered as a major cause of air pollution and global warming.
In response, sustainable development goal seven, (SDG 7) one goal among 17 different
time-bound but interrelated topic areas in the “UN Sustainable Development Goals” (SDGs)
announced in 2015, is about sustainable energy [1]. It sets up clear objectives for the next
energy transition for global society. The goals of energy services in the future should be
affordability, reliability, and renewability [2]. Increasing the generation of renewable energy
to sustain energy supply has rapidly become a priority worldwide, and offshore wind
energy has become a viable option for some countries, such as the UK [3,4], Sweden [5],
Netherlands, Denmark, Germany [6], and China [7], among others.

In the last decade, Taiwan’s government has invested substantial political and finan-
cial resources into developing new energy sources, particularly offshore wind energy. The
plan to utilize offshore wind energy in Taiwan is unprecedented. Therefore, during the
course of promoting offshore wind energy, Taiwan has encountered considerable technical
and institutional challenges, as well as opposition from marine stakeholders. The literature
on Taiwan’s offshore wind energy has primarily focused on achieving scientific and tech-
nological breakthroughs in offshore wind energy [8,9]. Few studies have contributed to
improving administrative and regulatory measures to support the development of offshore
wind energy [10–13]. For example, Huang et al. [10] applied a technological system to study
the status of wind power in Taiwan from 2000 to 2007 and provided strategies to increase
the market penetration of wind power technologies. Additionally, Liou [11] analyzed
economy mechanisms of wind policy between 2000 and 2005, including tax incentives,
tariffs, export credit subsidies, purchasing rates, and so on in order to estimate the poten-
tial of Taiwan’s wind energy industry for entering the international market. These two
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references provide thoughtful insights into the economic outlook of Taiwan’s OWE policy
in the early stage, but there was little discussion about offshore wind development after
2010. Kao et al. [12] offered an updated proposal for Taiwan’s offshore wind energy, one
that emulated Japan’s administrative model to improve Taiwan’s regulatory measures of
offshore wind energy development. Specifically, their study recommended consideration
of offshore wind issues within the scheme of an ocean policy framework rather than energy
policy. Furthermore, Zhang et al. [13] examined the conflicts between fishing and offshore
wind activities in the overlapping marine zones in Changhua, Taiwan, suggesting the
application of marine spatial planning to address these issues. These two studies justified
the need to consider the ocean characteristics of Taiwan’s OWE policy while developing
and improving the offshore wind sector. Unfortunately, in view of the above, very little
attention has been placed on the effects of regulations after 2010, specifically the interaction
of the three elements of sustainable energy development in the OWE policy, as shown in
Table 1.

Table 1. A comparison of the referenced literature in relation to research time frame and elements of
sustainable development.

Time Frame Elements of Sustainable Development

Before 2010 After 2010 Economy Society Environment

Huang et al. [10] V X V X X
Liou [11] V X V X X

Kao et al. [12] X V X X X
Zhang et al. [13] X V V V X

V: research focus; X: not research focus.

Another possible reason that Taiwan’s government fully supports offshore wind
energy might be linked to general public opinion. Opinions on conventional energy
and renewable energy in Taiwan’s society have been divergent [14,15]. Education in
Taiwan taught students that fossil fuels, which generate carbon emissions, are bad. By
contrast, renewable energy, such as offshore wind energy, is linked to modernity, cleanliness,
innovation, and progress [14,15]. The operation of Taiwan’s first offshore wind farm since
the first quarter of 2021 has publicly heightened discussions and scrutiny on this issue.
According to one of Taiwan’s biggest Latent Semantic Analysis databases, a search of
the keywords “conventional energy” and “renewable energy” (in Chinese), resulted in
31,930 online messages. Predictably, 41% were in favor of renewable energy, while only
7% displayed positive attitudes toward conventional energy, as shown in Table 2 [16].
Such diametric attitudes show the existence of tensions between renewable energy and
conventional energy sectors. Nevertheless, the disadvantages generated from conventional
energy might be exaggerated and the shortcomings resulting from renewable energy might
be overlooked. Concerns about an unbalanced equilibrium resulting from the OWE policy,
where economic development is pursued at the expense of social equity and environmental
protection, have been continuously raised [17,18]. However, little attention has been paid
to the policy dilemmas or challenges resulting from the OWE policy.

Table 2. A public attitude survey on energy issues during the period from 1 January to 31 March
2021. Source: [16]; this paper arranged the table.

Conventional Energy Renewable Energy

Pieces of Messages Percentage Pieces of Messages Percentage

Positive attitude 2178 7% 13,061 41%
Negative attitude 7986 25% 8725 27%

Public policies are seldom perfect. Identifying and addressing policy dilemmas or
challenges can improve implementation of current policies and the design of future policies.
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Therefore, this paper argues that the practice of the OWE policy should be consistent with
a sustainable development ethic to reconcile public concerns with the developmental
needs of society. To achieve this, it firstly reviews the OWE policy to establish policy
relevant knowledge. Secondly, this paper identifies dilemmas of the OWE policy from the
perspective of sustainable development and policy suggestions. The final section of this
paper provides policy implications. The OWE policy is an important step for Taiwan in
achieving a sustainable future, so a critical review of the policy will advance its goals.

2. Materials and Methods

This paper is a qualitative policy analysis conducted using a policy analysis perspec-
tive and a sustainable development perspective, as shown in Figure 1. A qualitative policy
analysis is beneficial for its ability to make seemingly unmanageable public policy become
manageable [19]. It can be viewed as a process and also a product [20]. As a process, this
paper applies a policy analysis perspective and a sustainable development perspective to
examine materials from a wide range of government documents, think-tank statistics, and
academic literature to study the OWE policy and identify policy dilemmas. As a product or
an outcome, this paper presents policy suggestions to improve unanticipated performances
resulting from the OWE policy.

Figure 1. The research process on Taiwan’s OWE policy.

2.1. Policy Analysis Perspective

The OWE policy is part of the package of Taiwan’s energy transition plan to achieve
sustainable development, so the OWE policy is constructed by a series of renewable energy
policies and laws. In order to understand the OWE policy, this paper provides systematic
policy-relevant knowledge of the OWE policy using Dunn’s policy analysis [21] for struc-
turing policy problems, expected outcomes, preferred policies, and policy performances
of the OWE policy in Section 3 of this paper. Policy problems refer to public problems.
Expected policy outcomes are the government’s visions or ambitions for adopting one or
more policy alternatives designed to solve policy problems. Preferred policies are potential
solutions to the policy problems. Policy performances concern how much a policy outcome
has contributed to solving policy problems and if there are unanticipated outcomes [21].

2.2. Sustainable Development Perspective

The sustainable development discourse dates back to the publication of the “Report
of the World Commission on Environment and Development: Our Common Future”
in 1987. It defined sustainable development as development that “meets the needs of
the present without compromising the ability of future generations to meet their own
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needs [22].” Over the last 30 years, the concept of sustainable development continued
to be enriched in international laws and instruments such as the 1992 Rio Declaration
on Environment and Development [23], the 2000 Millennium Declaration [24], the 2002
Johannesburg Declaration on Sustainable Development [25], and the 2015 SDGs [1]. The
idea of sustainable development has been shifted from a political claim, to policies and
laws and has become a common goal for the current generation.

The concept of sustainable development has many contradicting facets by nature,
which often cause dilemmas for policy makers while they are planning and implementing
policies. The concept of sustainable development involves three components: environment,
economy, and equality (the three Es). The three Es refer to maintaining environmental
sustainability in order to support quality of life, maintain income and economic growth,
and maintain human rights and equality to ensure social sustainability, respectively [26].
Implementing sustainable development policies necessitates striking a balance between
the three Es. This is challenging. When one is promoted, the other two will fall into
disequilibrium. Moreover, organizing the three Es into random pairwise combinations
causes clashes between their goals and directions [27]. Campbell [28] referred to this
as “the planner’s triangle,” i.e., the balance between social equity and economic devel-
opment tends to spur conflict over property accumulation and distribution; the balance
between economic development and environmental protection tends to incur conflicts over
resource use; while the balance between environmental protection and social equity tends
to incite disputes over development and developmental models. The planner’s triangle
approach is a heuristic and aspirational approach for analyzing public policy against the
idea of sustainable development [29]. Section 4 of this paper applies the planner’s triangle
to identify Taiwan’s OWE policy dilemmas and presents recommendations to address
policy dilemmas.

3. Taiwan’s Offshore Wind Energy Policy-Relevant Knowledge
3.1. Policy Problems

After transforming into a democratic and capitalist society in the 1980s, the subsequent
decade saw Taiwan experience a period of rapid fossil-fuel-based economic growth and
prosperity. Maintaining sustainable development in all aspects of life benefits all levels of
Taiwan’s society. However, in recent decades, due to internal and external factors, concerns
on the energy structure have been raised.

An increasing discussion about the correlation between climate change and energy
has been taking place at the global level since the 1980s. The Intergovernmental Panel
on Climate Change (IPCC) has begun to place great emphasis on the correlation between
energy use and climate change. The IPCC suggested that if humanity intends to continue
its development of this planet, the generation of greenhouse gases must be reduced in
order to mitigate global warming [30]. The first multilateral convention addressing climate
change, the United Nations Framework Convention on Climate Change, was adopted
in 1992 [31] and a series of international campaigns and negotiations on carbon dioxide
emissions from fossil fuel combustion has begun.

As of 2020, Taiwan’s top five energy sources are coal (43.3%), natural gas (21.4%),
nuclear energy (12.7%), petroleum (5.8%), and renewable energy (3.5%) [32]. Taiwan is a
densely populated island. Climate change and air pollution have caused multidimensional
adverse impacts on society in Taiwan [33,34]. If the energy consumption structure remains
the same, most of the livable areas in Taiwan may be inundated. Taiwan’s major agricultural
production zones and cities are located in low-lying or coastal areas. Research showed that,
by 2050, the projected sea level of Taiwan’s coast would reach 200 m and 90 m relative to
the estimated sea level in 2012, respectively [35]. In addition, air pollution may lead to
more diseases in Taiwan, such as cardiovascular disease [36]. Therefore, local protests and
social movements in Taiwan against the effects of greenhouse gas emissions have never
disappeared [37,38].
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Furthermore, approximately 98% of Taiwan’s energy is imported. The high depen-
dence on imported energy challenges energy security. The concept of energy security
encompasses aspects such as stable supply, affordable prices, and freedom of choice [39].
The stable supply of energy, at affordable prices, ensures socio-economic prosperity both
domestically and globally. Some of the major industries in Taiwan, such as the global
frontier, a semiconductor industry, are energy-intensive [40]. However, the world energy
market contains political factors. International conflicts are often waged over the monopo-
lization of petroleum and gas pipelines, and international politics manages the price and
supply of conventional energy [39]. Therefore, although the import of energy sources
has contributed to Taiwan’s socio-economic growth, which may further allow people to
have ability and freedom to choose high-quality lifestyles, a high level of imported energy
dependence places Taiwan in a vulnerable situation.

The above facts have become arguments for making a political decision on the trans-
formation of the current imported fossil fuel-dependent energy system. Looking for new
and self-generated energy has been part of the pathway to achieving a sustainable future
in Taiwan.

3.2. Expected Policy Outcomes

The development of offshore wind energy is parallel to the progress of energy tran-
sition. Therefore, the expected policy outcomes of the OWE policy are rooted in a vision
of energy transition. The direction of energy transition in Taiwan is composed of two
high-level documents, the 2008 “Framework of Taiwan’s Sustainable Energy Policy” (the
Framework Policy) [41] and the 2009 Renewable Energy Development Act [42], and one
international commitment, the 2015 UN SDGs [1].

The Executive Yuan, which is the highest level of administrative authority in Taiwan,
adopted the Framework Policy in 2008 as the principle policy document to guide the
direction of future energy transition work. The purpose of the Framework Policy is energy
security, economic development, and environmental protection. In order to meet the
development needs of future generations, increasing energy efficiency, developing clean
energy, and securing a stable energy supply are the policy goals [41].

After the adoption of the Framework Policy, the Executive Yuan requested relevant
competent authorities to draft promotion and implementation strategies. The Ministry
of Economic Affairs (MOEA) under the Executive Yuan, is the competent authority on
economy, energy and industry matters. A subordinate body of the MOEA, the Bureau of
Energy (BOE) is in charge of energy policy and affairs. Since then, the MOEA and the BOE
are two major authorities administrating energy transition work. Therefore, in the offshore
wind energy affairs, MOEA takes a leading role in undertaking cross-sectoral work to
support the OWE policy. The BOE administrates wind farm zoning and implementing
the policy.

If the Framework Policy articulated expected outcomes, the Renewable Energy De-
velopment Act defined renewable energy and created a mandatory duty for public and
private sectors to develop and utilize renewable energy to achieve the expected outcomes.
The MOEA promulgated the Renewable Energy Development Act in 2009. This Act firstly
recognizes wind energy and solar energy with other energy that is approved for sustain-
able use by the competent authority as renewable energy [42]. The Renewable Energy
Development Act also required that new construction, expansion, and reconstruction of
public constructions or public buildings should involve the installation of renewable energy
power-generation facilities if the condition is available. Private companies, whose electric-
ity use exceeds a certain capacity, should “install renewable energy power generation and
storage facilities with a certain installed capacity, or purchase a certain amount of electricity
generated from renewable energy and a certificate” [42]. This Act created a demand for
renewable energy to boost energy transition.

Moreover, Taiwan’s expected policy outcomes of energy transition have been influ-
enced by international society. Particularly, the 68th UN General Assembly announcement
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of the “UN SDGs” in 2015 which comprised of 17 goals and 169 targets (United Nations,
2015c). Specifically, SDG 7 directly addresses the topic of energy, which seeks to ensure
that all of humanity can enjoy access to affordable, stable, sustainable, and modern energy.
Furthermore, it places particular emphasis on the development of clean, low-carbon, or
even zero-carbon energy [2]. SDG 7 integrates the elements of social equity, environmental
protection, and economy development into energy policies. In response to the SDGs,
Taiwan’s National Council for Sustainable Development, which serves as a platform for
all ministries and agencies of Taiwan’s government to promote sustainable development,
referred to the UN SDGs and passed the “Taiwan Sustainable Development Goals” (Taiwan
SDGs) in 2019. Target 7 of the Taiwan SDGs linked energy transition to a low-carbon
economy and society into the concept of sustainable development. It called for increasing
the amount of electricity generated from renewable energy to 20%, establishing a renewable
energy capacity of 3100 KW, and ensuring modern energy for all by 2030 [43].

Overall, developing clean and renewable energy including offshore wind energy to
promote energy transition is expected to be useful to combat climate change and increase
energy security. Deepening the expected outcomes to sustain Taiwan’s future is all the
government want.

3.3. Preferred Policies

In order to make Taiwan a sustainable society through energy transition, developing
an independent supply of renewable and clean energy is imperative. Possible options for
such energy sources in Taiwan include nuclear power, solar energy, and land-based and
offshore wind energy.

Nuclear power is one of the earliest developed renewable energies. However, after the
nuclear accident at the Fukushima Daiichi Nuclear Power Plant in Japan in 2011, Taiwan’s
society started a heated debate on the safety issues of its own nuclear power plants [44].
Public opinions on the safety of nuclear energy showed distrust and opposition [45].
Taiwan’s government announced the “Nuclear-free Homeland Action Plan” in 2016, aimed
at becoming nuclear energy free by 2025 [46]. In March 2021, the government further
emphasized Taiwan’s energy transition in the following direction: increasing the usage
of renewable energy, green energy and natural gas, reducing the generation of coal-fired
electricity, and becoming nuclear energy free [47]. Therefore, nuclear energy has not been
a favorable option for Taiwan’s energy transition. The decommission of nuclear power
plants has been scheduled by Taiwan’s government [48], as shown in Table 3.

Table 3. The decommission schedule of nuclear power plants.

Nuclear Power Plants Nuclear Facilities Decommission Schedule

The first nuclear power plant Facility 1
Facility 2

December 2018
July 2019

The second nuclear power plant Facility 1
Facility 2

December 2021
March 2023

The third nuclear power plant Facility 1
Facility 2

July 2024
May 2025

Solar energy and land-based wind energy were the prevalent options to develop
renewable energy in Taiwan. By March 2021, land-based wind energy provided 93.7 MV,
and solar energy was 576.8 MV [49]. However, both solar energy and land-based wind
energy installations require land. Taiwan is an island of approximately 36,000 km2. The
population density in 2021 is 650 persons/km2. With such scarcity of land and high density
of population, designating space for more large-scale solar farms or land-based wind farms
is challenging [12]. In addition, the noise resulting from the operations of land-based
wind turbines has caused neighborhood opposition toward further installations of wind
turbines [50]. Therefore, increasing the capacities of solar energy and on-land wind energy
is becoming gradually more difficult.
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Taiwan is surrounded by seas. Wind energy is abundant and is completely renewed
each day. Some research has provided scientific data about offshore wind energy. Chen
et al. [51] observed that the highest wind speed was estimated to be up to 7 m/s on the
West Bank of Taiwan. Chuang et al. [52] estimated that the average generation of monthly
offshore wind power was approximately 550 GWh from May to August and could be
higher between October to March at above 1000 GWh. Gradually, offshore wind has
become the optimal choice among renewable energy options in Taiwan [53]. In 2017, the
Executive Yuan announced the “Forward-looking Infrastructure Development Program”
(FIDP) to renovate a new generation of infrastructure for national development in the
next 30 years, including offshore wind energy infrastructure [54]. To implement the FIDP,
shortly afterwards the “Four-Year Wind Power Promotion Plan (The Promotion Plan)” was
initiated by the MOEA in the same year. The Promotion Plan launched Taiwan’s OWE
policy under a vision of energy security, green economy, and environmental sustainability.
It defines the following targets of: providing a total of 20% renewable energy energy
sources and generating 3000 MW of offshore wind power annually by 2025 [55]. The OWE
policy, which served as one pillar of energy transition work, has a timeframe.

The OWE policy rollout is divided into three phases as detailed in Figure 2. The
first phase, “demonstration incentive program”, viewed as a pilot incentive program,
involves demonstration awards. Specifically, the BOE selected wind turbine manufacturers
and operating companies, and subsidized construction of wind turbines and wind farms.
The two demonstration units were scheduled to complete in 2020. The second phase,
“zone application planning”, involves announcements and applications of potential sites.
The BOE selected 36 potential sites, of which 24 remained after excluding the navigation
channels of transportation vessels, for manufacturers and operating companies to choose
from and apply for development. To acquire the exclusive development privilege, the
vendors were required to complete the necessary environmental assessments by 2017.
The construction of the wind turbines is expected to be completed by 2025 [56]. In the
BOE’s “Draft of Application for Development and Site Planning of Offshore Wind Power
Zones,” the third phase, “zonal development”, will open in the middle of 2021, with
vendors evaluating the sites themselves and applying to develop the sites in accordance
with relevant laws and regulations [57].

Figure 2. The three phases of Taiwan’s OWE policy.

3.4. Policy Performances

Under the first phase of the OWE policy, as shown in Figure 2, two units (238 MW
capacity) for demonstration were scheduled to begin operation in 2020. However, only
one offshore wind farm at business scale, the 128 MW Formosa I, has started operating
as of February 2021 [58,59]. The developments of other potential wind farms including
Yunlin [60,61] and Changhua offshore wind farms [62] have either been suspended due
to controversies on their environmental assessments or tied down by red tape due to
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stakeholders’ opposition. The contribution of the offshore wind energy to addressing
climate change and energy safety at this stage is ambiguous. The end of the third phase of
Taiwan’s OWE policy in 2025 could be a suitable period to further examine the performance
of the OWE policy on improving energy security and reducing greenhouse gases. The
unanticipated outcomes of the OWE policy, which have caused a delay in the policy
schedule, are examined in Section 4 of this paper.

4. Policy Dilemmas of Taiwan’s Offshore Wind Energy Policy and Suggestions

The OWE policy was designed with good intentions to support Taiwan’s energy transi-
tion and to respond to SDG 7. However, it has encountered unanticipated outcomes mostly
resulting from the conflict between the three Es: economic development, environmental
protection, and social equity. For economic development, the establishment of offshore
wind farms is expected to increase power generation and stimulate the growth of the
green energy industry. Offshore wind farms may also serve as demonstration sites for
other countries to study, thereby enhancing the international competitiveness of Taiwan’s
green energy industry. For environmental protection, offshore wind power is expected
to protect the environment, conserve resources and alleviate the greenhouse gas effect
by reducing carbon dioxide emissions from fossil fuel combustion. With regard to social
equity, the implementation and operation of offshore wind farms and wind turbines creates
job opportunities and helps to mitigate the inequality caused by a lack of development
opportunities. However, efforts to balance the three Es have created Campbell’s planner’s
triangle [28] in the OWE policy. There are three major dilemmas for policymakers, as
shown in Figure 3.

Figure 3. Policy dilemmas of Taiwan’s OWE policy.

4.1. Property Dilemma

The property dilemma is the divergent interests between economic development
and social equity (Figure 3). In Campbell’s study [28], the property conflict is focused on
ambivalent interests between the private sector’s accumulation of private capital and the
government’s inventions for social equity purposes. The property conflict in Taiwan’s
OWE policy exists as ambivalent interest in the allocation of the fiscal burden and the
redistribution of national finances to other public affairs. When new policies are planned
and promoted, they naturally “crowd out” existing public policies, resulting in the redistri-
bution of national finances to existing policies and causing specific relevant industries to
gain or lose private wealth [63].
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The development of offshore wind farms is costly, so a governments’ fiscal support
such as feed-in tariffs and tax incentives are prevailing instruments worldwide [7]. The
allocation of the fiscal burden for supporting Taiwan’s OWE policy is funded through
special budget appropriations. Typically, the government of Taiwan’s overall budget for all
public sectors is planned, formatted, implemented, and reviewed according to the Budget
Act [64]. Article 83 of the Budget Act allows the government to propose a special budget for
legislative approval under one of four circumstances: the occurrence of a national defense
emergency, a major national economic event, a major calamity, or a major political event [64].
Applying Article 83 of the Budget Act, the Special Act for Forward-Looking Infrastructure
(the Special Act) [65] was passed in 2017. The Special Act allows the government to
inject special budgets from national debt to establish special national projects [65]. Based
on the Special Act, Taiwan’s government launched the Forward-looking Infrastructure
Development Program (FIDP) to promote and transform Taiwan’s national infrastructure in
response to emerging state-of-the-art technologies and lifestyle trends [66]. Among the five
working items of the green energy pillar in the FIDP, the biggest special budget from 2017
to 2024, excluding the Shalun Smart Green Energy Science City, was allocated to offshore
wind energy, as detailed in Table 4. As a percentage of the total budget, the special budget
for offshore wind energy was also the highest among the five items at 83.44% [66]. Notably,
the working items in the FIDP are not subject to the current expenditure restrictions set out
in Article 23 of the Budget Act.

Table 4. The distribution of the budget for the Green Energy pillar in the FIDP.

Working Items Total Budget (A)
General Budget

(incl. Annual Budget, Investments of Private
Sectors and State-Owned Enterprises)

Special Budget
(B)

(B)/(A)
%

Smart energy saving 338.6 338.6 0.0 0.00%
Solar energy 9927.8 9924.4 3.4 0.03%

Offshore wind energy 93.0 15.4 77.6 83.44%
Terrestrial wind energy 6755.0 6755.0 0.0 0.00%

Shalun Smart Green
Energy Science City 1 373.2 211.0 162.2 43.36%

1 Shalun Smart Green Energy Science City is an industrial park for all types of green energy industries.

A special budget is subject to fewer legal constraints than a general budget. Nor-
mally, the government is required to maintain a balanced budget, but a special budget
can circumvent this restriction in order to quickly respond to an unanticipated national
emergency [64]. The flexibility of the OWE policy’s special budget may create a heavier
national debt burden and uncertain outcomes in the future. In addition, the government’s
role in subsidizing a particular public policy often creates more favorable conditions to
grow corresponding industries [67,68]. While this may contribute to the accumulation of a
particular cluster’s private wealth [67,68], the government’s fiscal support for a particular
industry might risk increasing wealth inequality [68]. The government’s fiscal mechanisms
have boosted Taiwan’s offshore wind industry and it is one of the fastest growing industries
in the Asia-Pacific region [69]. However, the majority of offshore wind vendors in Taiwan
are foreign companies, particularly Danish and German energy vendors [70]. As a result,
the development of the offshore wind industry has not provided substantial improvements
in Taiwan’s domestic market.

Therefore, finding ways to balance the flexibility and auditing of special budgets are
necessary to reduce the risks of misusing public funds and to mitigate property dilemmas
within the OWE policy and future budget-based policies. Hu et al. [7] conducted a compar-
ison of feed-in tariffs in Germany, Spain, Denmark, and China. Their analysis revealed that
establishing benchmarks and examining the appropriate governmental subsidies increases
the financial solvency of the offshore wind industry. Considering the increasing concerns
of using special budgets in Taiwan, regular audits of the special budget appropriations
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could be the first step toward a robust OWE policy framework. Additionally, reviewing
previous special budgets and corresponding projects is helpful for identifying any gaps,
“special circumstances,” and lessons learned from the past. Furthermore, audit findings
could generate benchmarks to assess future applications and produce guidelines to further
refine the four “special circumstances” in Article 83 of the Budget Act [64].

4.2. Resource Dilemma

The resource dilemma concerns the management of natural resources for purposes
of economic development and environmental protection (Figure 3). The pillar of environ-
mental protection extends not only to the physical environment, but also to ecosystem and
biodiversity conservation. Economic development is anthropocentric in the sense that a
marine ecosystem is regarded as a resource pool for economic development. By contrast,
environmental protection advocates tend to define resources as supportive components for
sustaining ecosystems from an environment-centric perspective.

The OWE policy is administered by the BOE, an agency of the MOEA. The primary
mission of the MOEA is to grow the economy, so OWE policy administrators, offshore wind
energy operators, and users are likely to favor an anthropocentric viewpoint with regard to
marine resource use. Taiwan’s western maritime region has excellent wind conditions; thus,
several maritime sites in this region have been designated for wind farms. However, the
designated maritime sites for wind farm construction and windmill ship operations overlap
greatly with breeding grounds and they are also a major wildlife habitat for the Indo-Pacific
humpback dolphin, as shown in Figure 4 [71]. In fact, the Indo-Pacific humpback dolphin
is an endangered species [72]. The sightings of this dolphin in 2020 were less than 60 [73].

Figure 4. Illustrative map for overlapping marine zones of marine resource use. Source: OCA
2021 [71], this paper arranged the Figure.

Taiwan’s OWE policy is designed to directly link environmental protection; however,
it is, in fact, not completely harmless to the environment. Taiwan’s Environmental Impact
Assessment Act states that environmental impact assessments (EIAs) should be conducted
prior to commencing development activities that may have an adverse environmental
impact [74]. EIAs therefore have become the thresholds to assess the conflicts of environ-
mental protection and economic development prior to starting new construction projects.
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Seeking to reach its 2025 targets for wind turbine deployment, the BOE set a 2017 deadline
for completing the EIA process of wind power proposals. This came less than a year after
a call for investment was issued. In some cases, EIAs have become a new battleground
for competing perspectives that prioritize economic development or environmental pro-
tection. The Environmental Protection Administration (EPA), which is responsible for
environmental affairs, reviewed 20 OWE EIAs in 2017 [75]. Nevertheless, offshore wind
farm construction is associated with a complex series of environmental risks. The main
environmental risks included the following: migratory birds colliding with turbine blades,
impairment of marine animals’ sense of direction due to the noise generated by pile drivers
and wind turbines, and interruption of the recovery of marine life in artificial reefs by wind
farms and wind turbine installation vessels [76]. Sufficient time for completing EIAs must
be provided, and stakeholders must participate in EIAs and express their concerns. On one
occasion, the EPA refused to process EIAs within the short timeframe set by the BOE [77].

The designated marine zones for wind farms overlapped with marine breeding zones
and habitats of endangered species. This issue has further increased the complexity of
the ecological risk assessment and necessitates an ecosystem-based marine spatial plan
(MSP). This method delineates the dynamic interactions within ecosystems, giving special
attention to the distribution of benefits generated from ecosystem services. Additionally,
MSP supports the ecosystem-based approach by factoring in events that only occur in
particular marine areas, such as critical spawning areas and areas of stable winds [78].
These considerations limit some activities that are undertaken and the places where the
resources can be located. For example, offshore wind pioneers from Denmark, Germany
and the Netherlands have applied MSP to determine the marine zones of constraint
and the opportunity for offshore wind farms in their sections of the North Sea [79,80].
However, Taiwan’s sustained offshore winds are located in a high marine biodiversity
zone. Performing an ecosystem-based MSP can help to address conflicts in the use of
marine space and ecosystems resulting from the OWE policy. Ideally, the sustainability of
the marine resources could be maintained while promoting and implementing the OWE
policy [13].

4.3. Development Dilemma

The third dilemma, which is developmental in nature, relates to environmental pro-
tection and social equity (Figure 3). The debate on environment and social equity stems
from past debates on economic growth and social equity. Social equity requires economic
development, whereas environmental protection usually necessitates its restriction [28].
Sustainable development calls for social equity to be achieved by creating more eco-
nomic opportunities for socio-economically disadvantaged individuals without using
environmental resources. This is perhaps the biggest paradox in the concept of sustainable
development [81,82].

Natural resource-dependent communities are commonly at the bottom level of the
labor hierarchy in the economy. They often refuse environmental protection and natural
conservation. They view green policy as a luxury of the wealthy [28]. The planned offshore
wind farms are located on Taiwan’s western coast (Figure 4). The neighboring communities
on the western coast are fishing villages, that are often rural and are experiencing an aging
and declining population. Commercial fishing and aquaculture have been the main sources
of income for generations for these communities. Any policy which may interrupt or
prohibit the use of marine resources may encounter resistance.

If economic development enhances social equity and the OWE policy gains acceptance
from local residents, the OWE policy certainly might solve social inequity because it creates
a new industry for Taiwan. In particular, the third phase of the OWE policy aims to localize
the offshore wind energy industry to create domestic job opportunities. However, even
before actual job opportunities are created, the construction of the first offshore wind farms
have already led to the encroachment of marine resources, particularly those related to
coastal fisheries and aquaculture [83].
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The conflict of property with regard to the ambivalent allocation of national funds
and political resources while promoting and implementing the OWE policy complicate
the development further. On one hand, Taiwan’s government has contributed substantial
resources to support the OWE policy with the introduction of financial incentives and des-
ignation of more marine zones for offshore wind energy development. On the other hand,
the government has tightened its regulation of conventional energy and fishing activities,
while also providing financial compensation to fishermen. In order to absorb the fishery
sector’s financial losses caused by the OWE policy, the Taiwan Fisheries Agency issued the
“Fisheries Compensation Standards for Offshore Wind Power Plants” to compensate for
fishery-related losses arising from wind farm development, as there is an extensive overlap
of existing offshore wind farm sites and fishing grounds [84]. Nevertheless, it remains
debatable whether equality can be achieved by providing financial compensation to the
groups that are negatively affected by these policies. These actions further exacerbate the
unequal distribution of development opportunities among local industries. Those offshore
wind energy vendors who receive OWE policy-oriented capital injections become more
competitive than vendors in other industries that receive less government support.

“Development needs” consist of multiple dimensions which are reflected in the com-
position of the OWE policy’s stakeholders. Market-oriented groups, such as wind turbine
constructors and operators may be concerned with the financial cost and benefits of off-
shore wind farms, including the cost of EIAs, the location of wind farms, and the potential
of wind energy. They may solely focus on the economic aspect of development. Marine
resource extractors, including fishers and aquaculture communities may be concerned
with the impact of offshore wind turbines on fishing grounds and fishing activities in
general. Environmentally oriented interest groups may define air and ocean quality, re-
source conservation, and open water protection as the foundation for development. Policy
makers may tend to focus on achieving the OWE policy goals on schedule. To address
the development dilemma resulting from renewable energy policies, “energy democracy”
has been introduced in some societies. The early discussion appeared in Germany. Since
energy decisions can shape people’s lives, the decisions should be articulated jointly by
the people and government [85]. Energy democracy refers to the public engagement in
energy policymaking procedures and energy transition processes, and collaboration with
local communities in governance in order to understand the development needs of various
users [86]. The core objectives of energy democracy discussions are to satisfy legitimacy,
property, prosperity, and ecological conservation [85]. Therefore, the procedures of energy
democracy may alleviate the conflicts of development resulting from different groups of
people whose diverse expectations impact OWE policy development. Furthermore, groups
that have opposing views on development needs may not necessarily have conflicting
positions on other topics. For example, offshore wind farm operators may not necessarily
oppose marine conservation, and neither do fishery and aquaculture operators. Addition-
ally, conservationists of specific species may not necessarily oppose offshore wind energy.
Therefore, avoiding preconceived notions about particular groups of stakeholders in the
energy democracy process may assist in achieving a consensus.

5. Conclusions

Sustainable development was first presented as an abstract concept by the UN in
the 1980s. It has evolved into a goal that national and local governments can implement
through public policies and across public domains in the 21st century. In recent years,
Taiwan has selected the energy sector as one of its policy priorities toward a sustainable
future. Offshore wind energy has been recognized as the focus for renewable energy
development, aimed at promoting an energy transition. This paper applied Dunn’s policy
analysis approach to provide policy-relevant knowledge of the OWE policy, which was
articulated by a package of laws and policies in the context of energy transition. The
OWE policy was conceived with good intentions, but it neglect other facets related to
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sustainable development. This shortfall has led to unanticipated dilemmas resulting from
the imbalance of economic growth, social equity, and environmental protection.

This paper further analyzed the unanticipated dilemmas through a sustainable devel-
opment perspective. These identified dilemmas are: questionable distribution of public
property and accumulation of private property, conflicts of marine resource use, and chal-
lenges of development opportunities. In order to address these policy dilemmas, this paper
recommended a review of Taiwan’s special budgetary mechanisms and regular audits
of special budgets to increase transparency and accountability of public property, per-
forming an ecosystem-based MSP to mitigate conflicts in resources, and introduce energy
democracy to alleviate the development dilemma.

Taiwan’s OWE policy is a strategy toward energy transition. To reach its goals, it must
meet the wide-ranging objectives of economic development, environmental protection,
and social equity. The development of the idea of sustainable development in the last
few decades has gradually shaped a category of sustainable development policy in the
public policy doctrine [87]. Each category involves unique logic, objectives, social problems,
stakeholders, interest groups and so on. Classifying public affairs into different policy
categories could result in different performances. Considering OWE policy as not only
an energy policy but also a sustainable development policy, could facilitate the smooth
promotion and implementation of the OWE policy. With increasing global trends shifting
away from fossil fuel energy to clean and renewable energy, the findings of this paper
on Taiwan’s practices may contribute to current offshore wind pioneers’ experiences, and
possibly benefit future renewable energy policies. Further study on articulating policy
principles of sustainable development in the energy sector could be undertaken in order to
improve the design of future clean, renewable energy, or new energy related policies.
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