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Abstract: The effects on the environment as a consequence of climate change are severe,
especially those caused by anthropogenic greenhouse gas emission. It is necessary to internalize
these external costs caused by human activities. Taxes should be levied on polluters so as to reduce
pollution. Thus, accompanied with appropriate complementary measures and policies, carbon
taxes are effective to mitigate emission of CO,. As the carbon tax system in British Columbia,
Canada has achieved notable effectiveness, it is worth further studying and analyzing, and can

become a model for Taiwan.
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1. Introduction

Recently, the effects on the environment as a
consequence of climate change are severe,
especially the problem causing from
anthropogenic greenhouse gas emissions. Among
greenhouse gases, emissions of carbon dioxide
(CO,) account for the majority. Therefore,
governments start to implement relative policies
and strategies to deal with the problem, that is, too
much CO; in the atmosphere.

Carbon taxes play a significant role to
reduce the emissions of CO,.Accompanying
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with appropriate complementary measures
and policies, carbon taxes are effective to
mitigate emissions of CO, The carbon tax in
British Columbia, Canada achievesnotable
effectivenessand is worth further studying
and analyzing.

This article is composed of five parts
including a short Introduction and Conclusion.
Part two will discuss the origin, mechanisms
and merits of carbon taxes. Part three will
explain the carbon tax in British Columbia,
including legal framework, the important
principle and complementary measures of the
Carbon Tax Act. Part four will show the
effectiveness and economic effect of the carbon
tax in British Columbia.
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2. Carbon Taxes
2.1. The Development of Carbon Tax Systems

The concept of carbon taxes can be dated
back to 1920 when Arthur Pigou, a British
economist came up with the idea of Pigouvian
taxes in his book “The Economics of Welfare™.'
He argues that it is necessary to internalize the
external costs associated with environmental
pollutions caused by human activities”. Taxes
should be levied on polluters so as to reduce
pollutions’. In the context of environmental
economics, environmental pollutions have
negative externalities, not calculated into
production costs for private sectors’. This
undermines the utility of environmental
resources and reduces the availability of social
welfare. It is not fair for the public to assume
the costs of negative externalities’. To resolve
this problem, Pigou suggested tax levy as a
means to internalize external costs and hence to
enhance the utility of environmental resources’.

According tothe report, State and Trends of
Carbon Pricing, published by the World Bank,
many countries scheduled for implementation
or have implementednational or regional carbon
tax systems [1]. In Northern Europe, Finland,
Norway, Sweden, Demark, Estonia and Iceland
have implemented or planned for carbon
taxes’.In 1990, Finland became the first country
in the world that imposed a carbon tax [2]. The
initial rate was US$1.41 /tCO, [3]. The fuels
exempt from the tax were peat, natural gas and
imported fuels used by the timber or
manufacturing  industry®. After years of
development, the carbon tax and energy tax
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were integrated in 2013°. Cogeneration plants
enjoy a 50% carbon tax reduction for the fuels
they use'’. Sweden began to levy a carbon tax
in 1991, by combining the previous energy tax
and lowering the energy tax rate by half [4].
Currently, the general carbon tax level is
approximately US$150/tCO,"". Energies used to
generate electricity and from renewable energy
are exempt'’. Industries enjoy a 50% tax
reduction but non - industrial consumers pay
the carbon tax based on their -electricity
consumption".

Other European countries that are levying
carbon taxes or have schedules for
implementation are Poland, Latvia, Slovenia,
Switzerland, Ireland, the UK, France and Portugal
[5]. The UK began to impose acarbon tax in 2013
[6]. The system sets a “carbon price floor’ and
the minimum price paid for carbon emissions
from fossil fuels producers [7]. If the carbon price
in the European Union is lower than in the UK,
producers have to pay the difference to the British
Treasury'®. Ireland imposeda carbon tax in 2010,
at an initial rate was €15/tCO, It went up to
€201CO, in 2012 [8]. The carbon tax covers
almost all families, industries, farms and other
users of fossil fuels [9]. In 2013, solid fuels (such
as coal) were included”.

In Americas, countries that have scheduled
for implementation or have implemented
carbon taxes are Canada (British Columbia and
Alberta), Mexico and Chile [10]. Chile
published a new carbon tax bill in 2014 and will
enact in 2018 [11]. The tax rate will be $5
/tCOsand it only covers 55% of emissions in
Chile [12]. In Oceania, New Zealand was
planning to impose acarbon tax but eventually

°Id.
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aborted the idea'®. Australia charged acarbon
tax in 2012 but repealed the taxation in 2014"7.

2.2. The Mechanism of Carbon Tax Systems

Carbon taxes are levied on carbon dioxide
emissions, mostly based on energy generation or
consumption.Its mathematical formula is the tax
base multiplied by tax rate. The purpose is to
reduce greenhouse gas emissions by measures,
such as tax rate adjustment, to encourage
businesses and retail users to cut back on energy
consumption, or to adopt technologies.

A carbon tax consists of four elements: tax
bases, taxpayers, tax rates and tax revenues. Tax
bases of a carbon tax refer to the taxable items,
taxation requirements and exemptions [13]. Tax
bases come from two categories, fossil fuels and
biofuels.They can also be divided into combustion
and non-combustion types, depending on the
ways with which carbon dioxide is generated [14].
Fossil fuels include coal, gasoline, diesel and
natural gases. The combustion of fossil fuels
generates CO, emissions'®. Biofuels such as
wood, ethanol and biodiesels, also generate CO,
when burned. However, the formation of biofuels
consumes CO, through photosynthesis. Therefore,
biofuels are carbon neutral. In addition, CO, can
also be generated via non-combustion activities
such as composting in agricultural sectors, the
disposal of solid waste, and waste water
treatment, although these activities emit less CO,.
The decision over tax bases and exemptions
should take into account energy mix of a country
and CO, emissions across industries.

Taxpayers, obligated to contribute to tax
revenues, may be emission producers or
consumers or both. There is political feasibility
to levy on emission producers, because those
taxes arenot directly paid by the public(who are
not taxed). However, emission producers may
transfer the increased costs to consumers
indirectly. In contrast, the levy on consumers is a
more effective means of carbon emission

16 Carbon Tax Center, supra note 20.
17

Id.
'8 Id. at 522-29.

reductions as energy services are provided for
the public. This also creates a level even playing
field for both domestic and imported carbons, by
avoiding the unfair competition for importers or
exporters who pay carbon taxes [15].

Tax rate issues include starting rates, the
increase or decrease of tax rates over a period of
time, the frequency of tax rate adjustments and
other considerations for tax rate adjustments.
Initial rates are determined on the basis of
COsequivalent of tax bases, energy mix,
effectiveness of carbon emission reductions and
other government policies. In general, tax rates
are low to start with in order to enhance political
feasibility and public acceptance [16].

The utilization of Tax revenues refers to the
spending of tax revenues [17]. Tax revenues may
be used to incentivize the corporates or
individuals who have been effectively reducing
CO, emissions or investing in R&D of renewable
energy by lowering their business or personal
income tax rates or offsetting their business or
income taxes payable. Tax revenues can also be
used to eliminate the unfairness of the carbon tax
policies. For instance, there is a gap between the
rich and the poor in terms of carbon tax burdens
measured against income levels. Therefore, it is
possible to provide subsidies or income tax
reductions with tax revenues [18]. Another
example is the subsidy to the residents in remote
areas who may see an increase in transportation
expenses as a result of carbon taxes'”.

2.3. The Merits of Carbon Taxes

In many regards, carbon taxes serve as a
power tool for carbon emission reductions. The
merits of carbon taxes are (1) high
predictability and transparency of tax revenues;
(2) feasibility and manageability; (3) long-term
revenue sources and flexibility in utilization for
the government.

Carbon taxes are highly predicable and
transparent. It is possible to adjust tax rates
according to the effectiveness of carbon

¥ 1d. at 160.
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emission reductions. By calculating carbon
price, emission sources can be planned and
investments in new carbon reduction
technologies can be made over a long term [19].
Also, carbon taxes provide management
flexibility to emission sources [20]. When tax
rates are higher than carbon reduction costs,
emission sources will seek to cut back
emissions”’. On the contrary, if tax rates are
lower than carbon reduction costs, emission
sources will opt for an increase in emissions’
Furthermore, the carbon tax system is
transparent with information easily accessible
to the public. That avoids political or economic
manipulations for personal interests [21].

The simple structure of carbon taxes can
effectively reduce administrative costs andbe
implemented quickly”. Since it is possible to
precisely define the carbon contents for different
tax rates, carbon taxes are relatively
uncomplicated [22]. Carbon taxes can piggyback
the existing tax framework, laws and
regulations™. Compared to other carbon reduction
mechanisms, the implementation costs for carbon
taxes are lower”. Meanwhile, the relative
simplicity of carbon taxes makes it possible to be
rolled out quickly to reduce CO, emissions™.

Carbon taxes provide stable and long-term
revenues for the governments. Tax revenues
can be used to fund policies to reduce CO,
emissions and mitigate the impact of climate
change. Revenues can be used to subsidize the
development of clean technologies and
renewable energy [23]. Tax credit or business
income tax cut may be provided to incentivize
carbon reductions®.  Subsidies may be
distributed to low-ecarners and disadvantaged
groups so that their economic status will not be
significantly and adversely affected by carbon

*d.

21d.

2 Kerr, supra note 38.

2 YEH, supra note 42, at 93.
*Id. at 95.
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taxes’’. Also, financial support may be
extended to the industries heavily impacted to
help them to transform their businesses.

3. The Carbon Tax in British Columbia

3.1. The legal framework of the Carbon Tax

Under the framework of Canadian climate
change policies, British Columbia began to
formulate its own regulations concerning
climate changein 2007. The Greenhouse Gas
Reduction Target Actentered into effect in
January 2008 in British Columbia. That Act
aims for (1) at least 33% reductions from the
2007 levels by 2020; (2) at least 80%
reductions from the 2007 levels by 2050 [24].

Following the Greenhouse Gas Reduction
Target Act, British Columbia enacted the Carbon
Tax Act in 2008, and became the first region in
North America that imposed a carbon tax [25].
The design of the carbon tax system takes into
consideration the tax bases, tax rates, taxpayers
and use oftax revenues™. It also takes into account
local particularities and assesses the possible
consequences. Complementary measures are put
in place. As a result, the success of British
Columbia in its carbon taxation has significantly
reduced CO, emissions, without compromising
the local economy or causing major burdens on
the public.

The Carbon Tax Act has 157 articles, which
can be divided into 14 parts:(1) Interpretation
(Article 1); (2) Plans and Reports Respecting
the Carbon Tax (Article 2) (repealed by
2017.12.10): Requiring finance minister to meet
the revenue neutral by preparing plans and
reports; (3) Imposition of Tax and Setting the
Rate of Tax (Article 8): Specifying the timing
of the tax imposition and tax rate calculation.
All taxable fossil fuels and tax rates are
presented tabular in format as an annex to the
carbon tax act; (4) Exemptions and Credits

' Id.
?® Duff, supra note 30.
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(Article 14): Considering specific
circumstances such as double taxation and
overseas carbon dioxide emissions; (5)
Collection of Tax and Security (Article 15):
Since carbon tax is direct tax, taxes are directly
collected by the fuel seller who was approved
for tax collection; (6) Refunds (Article 36):
Money will be refunded when a carbon tax
should not be levied; (7) Tax Collection
Administration (Article 43): Regulating the
right of authorities of checking, auditing tax, as
well as estimating the tax; (8) Appeals (Article
56): People may appeal to the Minister and the
court about any non-compliance; (9) Recovery
of Amounts Owing (Article 59): Regulating the
treatmenton people who do not pay taxes; (10)
Part 10 (Article 69) to Part 14 are General
Provisions, Offences and Penalties,
Regulations, Transitional Provisions, and
Consequential Amendments [26].

It is obvious that the Carbon Tax Act has
detailed and concrete content. As a result, it is
not difficult to implement provisions ofthe
Actfor the government of British Columbia.
And it is easy for the public to understand and
comply with the carbon tax.That increasesits
acceptability for people.

3.2. The fair and revenue-neutral Carbon Tax

The revenue-neutral design is the key to
success for the carbon tax in British Columbia.
That makes the carbon tax more attractive than
the carbon trading in terms of public finance,
social welfare and public acceptance”. The
purpose of revenue-neutraltax plan is to avoid
overly heavy burdens on taxpayers as a result of
a carbon tax. In addition, the British Columbia
government can allocate carbon tax revenues as
planned or redistribute the wealth to ensure
social justice.

The budgets and fiscal plans released by the
Ministry of Finance, British Columbia (2008 -
2010), provide a glimpse of its revenue-
neutralmechanism. The table below, Revenue

% Shaw, Hung& Lo,supra note 39, at 6.

NeutralCarbon Tax Plan, illustrated the amount
of most tax revenue and of whichthe
corresponding distribution to individuals and
businesses during 2008-2010 [27]. The tax
credits or reductions for individuals were divided
into the low-income category and the general
category. Also, as the communities in the north
are far away from metropolitan areas, residents
are unable to enjoy a robust network of public
transport. The levy of carbon taxes on transport
fuels would also put the rural citizens in a
disadvantage. Therefore, part of the tax revenues
was used to subsidize the residents in the
northern and rural areas at $200 per annum®”.

The second part of the Carbon Tax Act
dealt with the planning and reporting and
articulated the revenue neutral obligations of
the Ministry of Finance®'. The annual plan and
report in compliance with the Act shall be
prepared and submitted to the Legislative
Assembly?®. The planning horizon should cover
three fiscal years and the following issues for
each year: (1) a forecast of the carbon tax
revenues to be collected; (2) the revenue
measures that the minister proposes to be
implemented; (3) a forecast of the reductions in
the provincial revenues as a result of the
revenue measures’. Any intended adjustment
by the Minister of Finance shall be reported to
the Legislative Assembly as required**.

The last section of the second part of the
Actstipulates that any failure by the Minister of
Finance to submit to the Legislative Assembly
regarding fiscal estimates or adjustments with
the statutory period will lead to a 15% salary
cut pursuant to the regulations set forth in the
Members' Remuneration and Pensions Act of
British Columbia™.

% Government of B.C.,supra note 54.
31
Id.
21d.
31d.
*1d.
»®Id.
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Revenue Heutral Carbon Tax Plan

{Smillions) 2008/08 20010  2010/11
Carbon tax revenue (amount to be retumed to taspaye=rs] ... . (328) (E21) (220)
Personal Tax Cuts
— Low income refundable fax eredt ™ ... 104 145 146
— Reduce bottom two tax bracket rates by 2 per cent for 2008
and by & per cent for 2008 and subsequent years " ... . 113 230 244
— Additional persenal income tax rate cuts ..., . - 40 157
Total tax cuts for individuals 217 415 547
Business Tax Culs
— Reduce general corporaie rate to 11 percent July 1, 2008 " ... 75 128 133
— Heduce general corporase rate to 10.9 per cent
January 1, 2010 and to 10 per cent January 1, 2011 .............. - B 73
- Reduce small business corporate income tax rats to
Sopercentduly 1, AU ™ e e e 44 ] B2
- Reduce small business corporate income tax ratz to 3
per centJanuary 1. 2010 and to 2.5 per zent Jaruary 1, 2011 ... = 3 45
Tatal tac cuts for BUSINESSEE .. e 121 214 333

Total tax cuts ...

338 631 880

' Legislation introduced with Dudget 2000.

3.3. Complementary measuresof the Carbon Tax

The robust legal framework is important for
the carbon tax in British Columbia. The carbon
tax system specifies the levy on fuels purchased
for transport and other purposes and states the
tax rates per annum to enable easiness and
transparency in management and
administration®®. In the purpose of economic
effectiveness, fixed tax rates ensure stability
compared to the carbon trading, which is
subject to market fluctuations® . The adherence
of revenue-neutral tax plans maintains the
economic efficiency of British Columbia®.
Whilst carbon taxes are not able to provide a
forward-looking insight on pricing and volumes
measured by environmental effects as in the
case of the carbon trading, the taxation on all
the fuel users has a sweeping impact on

3¢ Shaw, Hung & Lo, supra note 39, at 5.
¥ Id.at 6.
#1d.

consumers’ behavior and energy consumption
in the long term. This will make a low carbon
society happen and the success of British
Columbia is a case in point.

In addition to regulatory designs, the British
Columbia government ensures the effectiveness
of the carbon tax with legal transparency and
complementary measures. The transparency of
the regulatory regime is materialized with a
report once every two years since 2008 when
the action plans in with greenhouse gas
reductions kicked off [28]. These reports
disclose whether the action plans have been
gradually moving toward the targets®. As
described in the principle of revenue neutrality,
the Minister of Finance is required to develop
taxation and fiscal plans for revenue neutrality.
The biennial reports are published on the
British Columbia’s government website. All the
researchers and the general public are able to

®1d.
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access relevant information easily and
collectively review the execution and
effectiveness of the carbon tax. The
transparency has significantly enhanced the
acceptance of public of the carbon tax levy.

4. Control of greenhouse gas emissions and
economic effects of the Carbon Tax in
British Columbia

British Columbia is the first region in North
America that imposed carbon taxes. Its carbon
taxation s also  known  for  the
comprehensiveness of carbon pricing, as it
covers 70% of greenhouse gas emissions in
British Columbia. This was why it has been
effective in  controlling and reducing
greenhouse gas emissions.According to the
national statistics of Canada in 2017, British
Columbia emitted approximately 61 million
tons of carbon in 2015, up 17% from 1990 but
down 8% from 2008. In terms of emissions per
capita, it went from 17.6 tons in 1990 to 15.4
tons in 2008, and further dropped to 13.9 tons
in 2014, after the launch of carbon taxes [29].
As far as the emission density is concerned, it
stood at 4.9 million tons for each one million of
Canadian dollars in 1990, 3.3 million in 2008
and 2.9 million in 2014*. All these numbers
indicate the improvement in economic
development and energy efficiency in British
Columbia®’. In sum, British Columbia
witnesses a steady decline in the total volumes,
emission per capita and emission density of
greenhouse gas emissions. This demonstrates
the effectiveness of the carbon tax in the
reduction of greenhouse gas emissions.

Statistics suggest that the implementation of
the carbon tax have not created any adverse
influence on the economic development
ofBritish Columbia. From 2007 to 2014, the
GDP of British Columbia grew 12.4% [30]. The
levy of the carbon tax prompt companies to

401d
411d.

seek out for innovative and clean energy
technologies. The effective reductions of
greenhouse gas emissions are the means to
mitigate the increase in production costs as a
result of the carbon tax. This is also why more
jobs are being created in British Columbia.
From 2010 to 2014, the number of new clean
energy jobs wasapproximate 68,000 and up
12.5% [31]. The gross production value of the
clean energy industry totaled 6.3 billion
Canadian dollars in 2014, and was up 19.3% or
so from 2010.

The promotion of clean tech and renewable
energy supports the economy sustainability and
creates green jobs*. The carbon tax in British
Columbia is a message to the market that
greenhouse gas reductions are a catalyst for the
development local industries”. The carbon tax
policies drive the investment and growth of
technologies deployed to reduce greenhouse gas
emissions, by prompting large polluters to seek
innovative and energy efficient ways of
productions or business models in order to save
energy costs and lower tax burdens. The carbon
tax policies in British Columbia has effectively
lowered the greenhouse gas emissions and
created market advantages to low-carbon
industries. This has brought British Columbia
into a new era of low-carbon economy.

5. Conclusion

The main issue on the reduction of CO,
emissions is to be addressed by governments.
Many countries have adopted carbon taxes as
the instrument to reduce CO, emissions and
worked well. However, there are some
suspicions that whether it will adversely affect
the economy resulted from the use of carbon
taxes. Consequently, it is worth while for us to
take reference from the successful example of
the design and implementation of the carbon
taxation in British Columbia, which is effective

** Revenue-Neutral Carbon Tax Canada,supra note 71.
43
Id.
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to reduce CO, emissions without having
negative implication on the economic
development.

The article has argued that carbon taxes
which supplemented with appropriate measures
are effective to reduce CO,, and the carbon
taxation in British Columbia isworthy reference
for the governments. In particular, the principle
of revenue neutrality in British Columbia
addresses many problems, and one of them is
the challenge of fairness. Government of British
Columbia returns all tax revenues to individuals
and corporates, especially in vulnerable groups
(such as low-income group), which sorts out the
problem of fairness™*.
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Giai quyét van dé cong bang trong Luat Thué carbon:

Truong hop cua British Columbia, Canada

Tsung-Sheng Liao

Khoa Ludt, Pai hoc Quéc gia Chung Cheng,
S6 168, dwong Pai hoc, thi tran Minxiong, huyén Chiayi, Pai Loan, 62102

Tém tit: Nhitng anh huong dén moi truong do hau qua ctia bién d6i khi hau rat nghiém trong, dic
biét 1a van dé phat sinh tir khi thai nha kinh do con ngudi gay ra. N6 1a cin thiét dé ndi b hoa cac chi
phi bén ngoai gy ra boi cac hoat dong ciia con ngudi. Thué phai dugc danh vao ngudi gay 6 nhidm dé
giam 6 nhidm. Vi vay, di kém vdi cac bién phap va chinh sach bd sung phi hop, thué carbon c6 hiéu
qua dé giam thiéu phat thai CO,. Trong khi d6, hé théng thué carbon & British Columbia, Canada dat
duoc hiéu qua dang cht ¥, dang dugc nghién ciru va phan tich sdu hon, va ¢ thé tré thanh mot mo
hinh cho Dai Loan.

Tir khéa: Bién d6i khi hau, thué carbon, thué thu nhép trung binh, luat thué carbon, dao luat quéan
1y va giam thi€u khi nha kinh.



