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Carbon Taxes to Cool Earth: 
��������	�
�����������
�����������

��������

 In February 2011, the Minister of Finance (MOF), a chairman of the 
Commission on Environmental Tax Policy (CETP) of Thailand--an entity 
responsible for directing policies primarily derived from economic
instruments especially environmental taxes--pondered relevant policy 
instruments for future measures including GHGs taxation or carbon tax
schemes and emission trading schemes. More importantly, the Minister 
explored the situation of GHGs emissions in Thailand, considered whether
or not Thailand should implement carbon taxation, analyzed the sectors
that should be taxed, examined suitable carbon tax rates, and also paid 
attention to the possible impacts of carbon taxes on the Thai economy and 
the environment in order to recommend appropriate mitigation measures for 
those adverse effects.

 Finally, the Minister reviewed the bottom line of the implementation
of carbon tax schemes on both the quantitative and qualitative basis. In 
principle, carbon taxes could cool earth by reducing the amount of GHGs 
released into the atmosphere, but the Minister had to determine whether 
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outweigh the costs? With careful consideration, the Minister had to come up 
with an appropriate proposal for carbon tax schemes in Thailand.
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 It was the hottest day in February 2011. An old lady yelled in front
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�
��� ��� %&'�( while the 
Minister of Finance, a chairman of the CETP, was preparing a proposal
for carbon tax schemes for the upcoming meeting.

 Realizing that climate change was a global environmental problem 
that required the world community to act collectively and that Thailand
had no commitment to reduce greenhouse gases (GHGs) emissions under
the Kyoto Protocol, the Minister was in the process of examining a plethora 
of information relevant to the critical decision of whether the country
should begin preparations for GHGs emissions control. Although he was 
partial toward carbon tax schemes as the way to effect reductions in
GHGs, he had resolved that his proposal would be based on an in-depth
review of several plausible policy instruments, including emission trading 
schemes, in addition to carbon taxes.

 Further, in arriving at a recommendation as to whether Thailand 
should implement carbon taxation, the Minister knew that his proposal
would have to be based on a thorough analysis of GHGs emissions in
Thailand, as well as address carbon tax design and implementation
issues and concerns. The proposal would need to include a careful analysis
of the particular sectors that would fall under the tax, suitable carbon tax
rates, an assessment of the potential impacts of such taxes on the Thai
economy and environment, and a consideration of appropriate mitigation 
measures for any unfavorable impacts. The Minister was convinced that 
carbon tax schemes could, in principle, help cool the planet. But, he wondered 
whether it was something that would be both a practical and worthwhile 
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 Climate change or global warming was a global environmental
problem affecting all creatures around the world. Its causes and effects 
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��
effectiveness of market-based mechanisms for GHGs emissions control
and reduction were still subject to challenge and debate. Nonetheless,
over the past two decades, the world community had been acting more
and more collectively to avoid the potentially catastrophic threat posed
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by climate change. Various measures for controlling and reducing of 
GHGs emissions had been implemented – e.g., caps on GHGs emissions,
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 The main cause of climate change was human activities that 
eventually diffused certain gases--namely, greenhouse gases (GHGs)--into 
the atmosphere, inducing the greenhouse effect, a process in which that the 
atmospheric GHGs trapped thermal radiation emanating from Earth that 
would otherwise be absorbed into space. The consequence was a tendency 
toward a gradual warming of the surface of the Earth, i.e., global warming 
(see Exhibit 1). Greenhouse gases that contributed to the greenhouse effect 
included water vapor (H2O), carbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2&9"��
�����	�	>�	�	����	
��5!L!�9�5����'$����
�Q9�

 Climate change or global warming, as it was commonly known, 
caused some regions to become warmer and some to remain unchanged, 
with the overall effect being a generally warmer Earth, on average. The 
Intergovernmental Panel on Climate Change (IPCC) forecasted that over 
the next century the average temperature would rise by 2.5-10 degrees 
Fahrenheit (1.4-5.5 degrees Celsius).2 The warmer conditions would lead to 
more evaporation and precipitation overall, but some regions might become 
wetter and some dryer. Under a “worse case” scenario, the greenhouse
effect would trigger more intense heat waves, warm the oceans, and
partially melt glaciers and other ice. This would expand ocean water 
and contribute to rising sea levels. According to the IPCC, the effects on 
individual regions would vary over time with the ability of different
societal and environmental systems to mitigate or adapt to change.
In Exhibit 3 is contained the IPCC’s synthesis and summary of the recent
and future effects of climate change. Their prognosis of the regional effects 
of climate change is shown in Exhibit 4.

 "���	��	�����#�������

 The efforts of the IPCC eventually led to the negotiation of the
United Nations Framework Convention on Climate Change (UNFCCC)
�
�YZZQ��
��
���[�	
	�+�	
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�YZZ\��]����������"��

�$����	�

�����
(see Exhibit 5) committed to the UNFCCC to reduce their emission levels
of GHGs below their 1990 benchmark levels by the year 2000. Under the 
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Kyoto Protocol, the Annex I countries were legally bound to their reduce
GHGs emissions to reach a combined average of 5.2% below 1990 levels
by A.D. 2008-2012. The mechanisms under KP that enabled Annex
I countries to meet their emission targets through cost-effective means, 
������ �����
�
�	����� �
�����
��� ����
� �
���
��

�"� ����� 
��� `>�$�����
��
mechanisms.”

 ���$��%��������&���������3

 Flexibility mechanisms under the Kyoto Protocol were comprised
of three market-based instruments: (i) the Emission Trading Scheme, (ii)
the Clean Development Mechanism, and (iii) Joint Implementation.

 The Emissions Trading Scheme (ETS) simply considered “GHGs 
emission reductions or removals” as a new commodity called “emission 
permits”. Countries that could reduce GHGs emissions under their targets 
were considered as having extra or unused emission permits. Thus, these 
countries could sell their excess emission permits to countries that were
over their targets. Since carbon dioxide (CO2) is the principal GHG, people 
simply called ETS “carbon trading” or “carbon market.” Under ETS, carbon 
was then tracked and traded like any other commodity.

 An emission permit that allowed the holder to emit one ton of carbon 
dioxide (CO2) or to trade permits in the international market at their
�����

� ���;�
� ������� ���� ���
��� ��� `����	
� �����
�{4 Countries could
accrue their emission permits or carbon credits. In addition to actual
emission units (i.e., tons of carbon dioxide equivalence or tCO2e), carbon
credits were equivalently counted in various units -- i.e., a removal unit 
(RMU) on the basis of land use, land-use change and forestry activities
such as reforestation; an emission reduction unit (ERU) generated by 
��}	�
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�	

unit (CER) generated from a clean development mechanism project activity 
(see below).

 The Clean Development Mechanism (CDM) allowed a country with 
an emission-reduction or emission-limitation commitment to implement
an emission-reduction project in developing countries. These projects then 
�	�������
����
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carbon dioxide (tCO2e), which could be traded or counted towards their
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using solar panels or the installation of more energy-efficient boilers.
The major advantage of CDM was that it could stimulate sustainable 
development and emission reductions, while industrialized countries also 
gained some flexibility in how they met their emission reduction or
limitation targets.

 Joint Implementation (JI), resembling CDM, allowed a country
with an emission-reduction or emission-limitation commitment to earn 
emission reduction units from an emission-reduction or emission-removal 
project in another Annex B country (see Exhibit 6), each equivalent to
one ton of carbon dioxide (tCO2e), which could be traded or counted towards 
their targets. The important advantage of JI was that it offered Annex
�� �	�

����� �� >�$����� �
�� �	�
%������

� ���
�� 	�� �������
�� �� ���
� 	�� 
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[�	
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��

�"� ������ �
	
���� �

�$� �� �	�

��� ���	� ��
��
��� ��	��
foreign investment and technology transfer.

 The above mechanisms had their own specific requirements,
procedures, operating systems, and committees to administer, monitor,
and evaluate as well as keep precise records of countries’ actual emissions 
for trade in carbon market. Indeed, there were several other means for 
GHGs emissions control that were applied in various countries aiming for
a low-carbon economy--an economy that released a minimal output of
#=#�� ������	
�"� ������������ ����	
� ��	$���� 5!&2), into the environment 
biosphere.

������������'��(��������������

 An economy could control GHGs emissions, specifically carbon
dioxide (CO2), through increasing carbon sinks and reducing carbon
emissions. The former was a natural or artificial reservoir, such as 
reforestation, that accumulated and stored some carbon-containing
����������	��	�
���	���
��
���
�
������	��5 The latter could be attained, 
�	���
�
�
��"��������	��
���
�����������
����
��������
���
��
	��	�%����	
�
energy such as biomass. McKinsey and Company (2009) depicted several
other techniques that could be used to increase carbon sinks and to reduce 
carbon emissions (see Exhibit 7).6 Each technique had different abatement 
costs (euro per tCO2e) and abatement potentials (GtCO2e per year).7

Unless there were proper policy instruments, an economy would probably
be reluctant to bring those techniques into practice.
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 There were three broad policy instruments to encourage an economy
to put GHGs emissions control into action: (i) command-and-control,
including mandated technology; (ii) moral suasion; and (iii) incentives.
The first two instruments, widely used in the past, were found to be 
��	
	�������� �
������

� ����
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	� 
��� 
����� 	
��� +����
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����� ����

����� 
����� 	�� �
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��� ��	������� ���� ���

one was price-based incentives such as pollution taxes or abatement
subsidies. The second one was quantity-based incentives such as tradable 
pollution permits or cap-and-trade. The third one was liability rules, 
originating from the polluter-pays-principle, in which the cost of pollution 
control, prevention, and remediation should be borne by the entity that 
��	�
����	��
�����	�����
��
��������
����	���
�	
�8

 )�������(����	���	������(
���	�+���������

 Quantity-based incentives simply limited the maximum amount of 
GHGs emissions released into the atmosphere at a certain time and let the 
carbon market – i.e., demand for and supply of emissions -- determine prices 
	��������	
������
��������������%�$����
���>�$�����
�������
������
����
���
[�	
	�+�	
	�	���	����
������������������
����
������
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�%�������
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"� �����%������ �
��

����� ��������� ������� 	�
GHGs emissions released into the atmosphere and let market determine 
quantities of emissions. Many countries applied price-based incentives in
a form of carbon tax on GHGs emissions although a carbon tax was not
��������� �
� 
��� �

��
�
�	
��� �����
�� �������

� ��� ����� ���

�
�%������
incentives. Other examples of price-based incentives that were widely used 
included feed-in tariff and renewable energy subsidy.9

� ]	��� ������������ 	��
��� 
��
� �
� ���� 
		� �������
� �	�� �	���
��

�
to specify the correct amount of GHGs emissions since knowledge of
polluters’ production costs would be required. However, these production 
costs were normally not disclosed, as they were deemed proprietary. Thus, 
price-based incentives were thought of as perhaps being more accurate
than quantity-based incentives.10 Some researchers argued that because 
values of environmental damages normally increased at an exponential
��
�"������%�������
��

���������������
����	
�
�

���
������
�
	
��������

���
induce polluters to control their emissions appropriately. However, 
if abatement costs increased at a faster rate than values of environmental 
damages did, price-based incentives would be more effective than quantity-
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based incentives.11 Currently, it was widely accepted that if values of 
environmental damages were uncertain, quantity-based incentives were 
more suitable. If values of environmental damages were known, price-based 
incentives were more accurate.12

 Theoretically, in a perfectly competitive market with perfect
information and without any other interventions or measures, both
quantity-based and price-based incentives would reach the same results. 
However, in this complex world, human beings were usually sluggish 
to adjust. Were quantity-based and price-based incentives the sole
instruments, the target might not be reached. The aforementioned policy 
instruments of command-and-control (mandated technology) and moral 
suasion were still important for solving climate change problems.  

 �������
�%�,������

 From an economic perspective, carbon tax internalized the negative 
externalities of climate changes not formerly taken into consideration by 
emitters as indispensable costs of their activities. Although tax schemes 
were not a part of international agreement on climate change, they were 
generally used as a tool to control and alleviate damages to natural
resources and the environment. After UNFCCC described the detailed 
��������
�	
�	������
�	���������"��
�
��	��#=#��������	
���	��������	
���
���
to equivalent units of carbon dioxide (CO2e). From then on, carbon taxes
were readily used as another policy instrument to tackle climate change
in many countries. The rates of carbon taxes and the sectors on which
they should be levied were typically varied, while the impacts, effectiveness 
�
��������
���	������	
�
�$���������
��������
��

 In principle, in a perfectly competitive market, the real rate of
����	
�
�$��
��
���������	��������	
������
��	���
�
	���������"���>��
�
�
the social cost of carbon (SCC)--the marginal cost of emitting one extra ton
of carbon dioxide (tCO2) at any point in time.13 In reality, the estimation
was uncertain and the market was not perfectly competitive, leaving the
SCC with different estimated values. In 2009, the SCC ranged from a low
of 0.47$/tCO2e (16Baht/tCO2e) to a high of 680.70$/tCO2e (23,369Baht/tCO2e) 
(see Exhibit 8). In addition, some countries might also consider carbon tax 
rates according to carbon credits accrued through emission reductions in 
the carbon market. In this respect, average values of carbon credits could 
be 23.61$/tCO2e or 803Baht/tCO2e. Alternatively, actual carbon tax rates 
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explicitly used in other countries (see Exhibit 9) as well as indirect carbon 
tax rates implicitly imposed on motor vehicles (see Exhibit 10), might be used 
as a benchmark for setting carbon tax rates.

 There were also other conditions that should be taken into account 
when selecting carbon tax rates. A perception of the quality of lives of future 
generations with respect to the present generation, as well as the estimated 
risk and the degree and duration of the impacts –all of these together 
determined the appropriate value of carbon tax rates. However, a rate too
����� ����
� ���
����

��� ������� 	������� ��	���
�	
� �
�� ��	
	���� ��	�
�"
while a rate too low might be ineffective to induce polluters to change their 
behavior.


������	-��������������������.�����������"������

 
������	-�����������������

 The Thai economy was a small, open, middle-income, semi-advanced, 
industrialized service economy depending largely on investments and 
exports, and least endowed with but mostly dependent on imported
fossil-based energy. After recovery from 1997-Asian financial crisis,
Thailand had enjoyed an average annual growth rate of over 4% during
2000-2008. Export industries (mainly electronic and computer components, 
jewelry, and agricultural products, as well as tourism services) -- collectively 
accounted for over two-thirds of GDP -- were the key engines driving the 
��	
	���� L	��	��
�� 
��� ��	���� �
�
����� ������� �
�� 	��� ������ ������� ����
�
2008-2009, the economy contracted by 2.3% in 2009. Thailand’s fast 
revitalization led to an expansion of 7.6% in 2010 (see Exhibit 11). The economy 
was expected to experience at least moderate long-term growth, with high 
growth likely in the next few years.14

 However, the strong economic growth of the past three decades had 
come at a cost of growing pollution and environmental problems. Since 1985, 
the year that the structure of Thai economy shifted from agrarian to industrial, 
Thailand had not only enjoyed fast economic growth but also experienced 
an extremely rapid increase in GHGs emissions, particularly carbon dioxide 
(CO2) from energy sectors.

 
������	-���/������������15

 In 1985, the energy sector emitted carbon dioxide (CO2) in the amount 
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of 40.5 MtCO2e (0.8 tCO2e per person), but by 2005 the amount had climbed 
to 233.0 MtCO2e (3.5 tCO2e per person)16 -- equal to an annual increment of 
9.15%, much higher than an average annual economic growth rate of 6.05% 
during the same period.17 In addition, this rate of GHGs emissions was
also higher than the world’s average annual growth of GHGs emission 
(2.34%), Asia’s (5.00%), and ASEAN’s (7.06%) during the same period.
The GHGs intensity of the economy also increased on the average of 2.44%
per year, placing Thailand in the top spot among the leading 25 emitters 
of 2005. This was the combined result of an increase in energy intensity
by 0.82% per year and an increase in carbon-intensive fuel mix by 1.62% 
per year. In 2005, Thailand emitted a total of 351.1 MtCO2e (5.3 tCO2e per 
person), accounting for 0.85% of the world total.18 Overall, Thailand
emitted three major GHGs -- i.e., carbon dioxide (CO2), methane (CH4),
and nitrous oxide (N2O) – that together accounted for 99.37% of the total 
GHGs emissions.
 Thailand’s GHGs emissions could be classified according to the
main sectors that emitted them (see Exhibit 12). Notably, the energy
sector, which mainly emitted carbon dioxide (CO2), contributed the largest 
share of GHGs emissions in 2005. Within the energy sector, the electricity 
and heat sector, the manufacturing and construction sector, and the 
transportation sector had continuously generated the highest proportion of 
GHGs emissions. The next major GHGs emitter was the agricultural
sector, which released mostly methane (CH4) and nitrous oxide (N2O). 
The industrial processes -- which mainly emitted carbon dioxide (CO2), 
hydro-fluorocarbons (HFCs), per-fluorocarbon (PFCs), and sulfur
��$�>�	����� 5]L6) -- were the third contributor of all GHGs emissions,
followed by the waste sector, which primarily discharged methane (CH4)
and carbon dioxide (CO2).

 
������	-��������������������"���

 Although Thailand was a non-Annex I country and thus currently 
not legally bound to control GHGs emissions under the Kyoto Protocol,
there were many reasons for the country to prepare for GHGs emissions 
�	
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solely on Annex I countries to reduce GHGs emissions would not be
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that would prevent dangerous anthropogenic interference with the climate 
system”.19 Thus, it was anticipated that in the very near future, developing 



Anan Wattanakuljarus

Vol. 4  No. 2  (July-December 2012) NIDA Case Research Journal

13

countries in non-Annex I such as Thailand, would be asked to commit to 
an emission-reduction or emission-limitation.

 Second, as briefly mentioned earlier, the ongoing economic and 
social development and population growth in Thailand had resulted in an 
increasing rate of GHGs emissions over time. Thus, it was inevitable that 
Thailand would eventually be requested to design and implement a long-term 
plan for sustainable development with a better balance of economic growth 
and the environment preservation. Third, the growing number of non-tariff 
trade barriers erected by trade partners -- especially, the requirement of 
both producer and consumer environmentalists for goods with a low carbon 
"��
!���
, i.e., total GHGs emissions from the entire production process 
and lifecycle of products -- made the development of such a plan a foregone 
conclusion. That is, the economy’s heavy reliance on exports of goods and 
services – in addition to the trend of the world community toward low-carbon 
economy -- left Thailand little choice but to control its GHGs emissions.

 Last, although Thailand had never imposed a carbon tax directly,
it had imposed the tax indirectly as a part of fossil fuel fees on coal, gasoline,
and natural gas with the main purposes of controlling smoke from
combustions, economizing scarce energy resources, and inducing 
a development of clean technology. For instance, in September 2010, the
average excise taxes, the oil funds taxes, and the energy conservation
funds taxes were respectively 7.70, 7.50, and 0.25 Baht/L on premium
gasoline; 7.70, 6.70, and 0.25 Baht/L on regular gasoline; 5.84, 0.65, 0.25 
Baht/L on diesel; and 0.88, 0.06, 0.07 Baht/L on fuel oil. However, NGV was 
not only exempted from excise taxes but also subsidized by oil funds at the 
rate of 2 Baht/kg. Therefore, the question was not only whether Thailand 
was in a position to control and reduce GHGs emissions, but also whether 
Thailand was ready to do so and how to proceed. What would be the effects 
of GHGs emissions control and reduction in Thailand? What would be the 
�	�
���
����
��
��	��������	

�	��<
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 The country’s administrative and legislative foundations were also 
imperative factors that had to be taken into consideration regarding 
a decision on GHGs emissions control and appropriate policy instruments 
in Thailand. On an administrative basis, Thailand’s Ministry of Natural 
Resources and Environment (MONRE) had prepared the “National Strategy
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on Climate Change, A.D. 2008-2012” as a prescriptive framework for 
government agencies which government agencies were to observe. The
strategy was approved by the Cabinet on January 22, 2008. Additionally, 
MONRE also prepared the “National Master Plan on Climate Change, A.D. 
2011-2020,” as well as the corresponding “National Action Plan, A.D. 2011-
2013,” to cope with long-term challenges such as oil prices and the world food 
crisis. Both plans had been scheduled for Cabinet approval.20

 On a legislative basis, Thailand’s Ministry of Finance, in
collaboration with the Asian Development Bank (ADB), prepared a draft 
“Act on Fiscal Measures for Environmental Management.” The draft Act was 
approved by the Cabinet in October 2010 and was currently under review 
by the House of Representatives. The draft Act, if enacted, would act as an 
��������� ���� ��������
�� 
��� ���� 	�� ��	
	���� 	�� �
�
����� �
�
����

�� �	��
environmental and natural resources management. In order for an
instrument to obtain a legal status, a corresponding decree had to be
prepared by the designated government agency and then be approved by
the Cabinet.21

� 
������	-������������������������������
�%��������<��
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 The Commission on Environmental Tax Policy (CETP) was
responsible for directing policies primarily derived from economic instruments, 
especially environmental taxes that had to be approved and granted legal 
status prior to execution. The commission consisted of 15 committees as 
follows:

� �� L�����
���%�����
��������	��
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��
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���
��"�
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  of Natural Resources and Environment, the Ministry of Finance, 
  the Ministry of Interior, and the Ministry of Public Health;
� �� ]���
�
	���������

�
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���L�����
�	
�	��������
���
����"
  the Thai Chamber of Commerce, the Tourism Council of Thailand, 
  the Bangkok Metropolitan Administration, the Provincial 
  Administration Organization Council, the National Municipal 
  League of Thailand, and the Subdistrict (Tambon) Administrative 
  Organization Council;
� �� �
��
���	
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  the CETP; and, 
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 ����#�������,�������������'����	

 Levying carbon taxes might not always be suitable for all emitting 
sectors that might otherwise qualify (see list of qualifying sections in
Exhibit 12). First, levying the tax on some sectors would have limited
impact. For example, the waste sector released the least amount of
GHGs, mostly during the waste handling processes. Levying carbon taxes
on this sector might decrease the amount of waste disposal but barely 
alter the waste handling processes which were the actual source of GHGs 
������	
��� !	%��
��
� �	������� ��������
�� �	
�� �����
�� ���
��� ��
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�	
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�
policies was the Reduce-Reuse-Recycle practice to which municipal and
local governments had already been devoting full attention.23 Another
example would be waste-to-energy projects.24

 Second, the GHGs output of some otherwise eligible sectors were
so massive as to not be subject to mitigation through carbon tax schemes 
along. For example, industrial processes mainly released deadly GHGs in 
the form of chemical by-products--usually those with thousands of times the 
global warming potential of carbon dioxide (CO2). To decrease such GHGs 
emissions, it was thought more sustainable in the long-run to reduce
chemical by-products through technology changes. In this connection, 
“command-and-control approaches,” along with subsidies and technology-
capacity building, would be more desirable than carbon tax schemes to
induce technology changes in this sector.

 Third, the political dynamics attendant to activity in some sectors
all but precluded the application of carbon tax schemes. For example, 
�������
���� ���������#=#���	�
��� ��	������������"���
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agricultural sector in Thailand was such that one or more issues were
always in dispute, which inevitably included a political dynamic. These 
�����
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������	���	
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��
inequality. Attempts to levy carbon taxes on this important sector would 
potentially become a political morass. Therefore, “command-and-control 
approaches,” along with technology-capacity building, were thought to be 
more feasible and suitable mechanisms by which to induce farmers to apply 
low-carbon farming techniques.
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 Thus, among the major sectors producing GHGs, the energy appeared
to be one of the principal candidate sectors where a carbon tax scheme 
could yield some appreciable results while also being politically feasible. 
Noteworthily, it was also a sector that had long been subjected to various 
types of taxes and subsidies, which made it an attractive sector on which to 
focus. Moreover, in coping with climate change, many OECD countries were 
already levying carbon taxes to either replace or supplement taxes on fossil 
fuels and motor vehicles.25 This further accentuated its attractiveness as 
a sector on which to levy some form of carbon tax. The question was: Which 
energy products should be taxed?

 
������	-���������,���������	�$������$����

 In 2009, Thailand consumed a total 80.6 million tons oil equivalent 
(MTOE) of fossil fuels. Forty-two percent of this amount came from natural 
gases (1.4 trillion standard cubic feet (SCF)), 40% from oil (40 billion liters), 
and 18% from coal (33 million tons). These fossil fuels released 208 MtCO2e 
into the atmosphere – of which 38% came from oil (80 MtCO2e), 32% came 
natural gases (66 MtCO2e), and 30% from coal (62 MtCO2e).26

 Supplies of these fossil fuels were from various sources. Natural
gases were mainly from domestic sources, with 21% imported from
Myanmar. The proved reserves of natural gases would last for about 20
years from 2009. Three-fourths of total primary petroleum demand were 
imported, with the balancing coming from domestic proved reserves which
would last for less than 10 years from 2009. Coal, mostly lignite, accounted
for about a half of domestic consumption in 2009.27 Alternative fuels, 
especially non-fossil fuels, accounted for less than 10% of energy
consumption. Available renewable energy in Thailand included biogas, 
biodiesel, gasohol, and E85. Hydropower, windmills, and solar panels were 
the principal sources of alternative energy generation for the power sectors.

 Demand for these fossil fuels was broad and diverse. In 2007, 75%
of natural gases were used in power plants, 20% in industry, and the rest
in motor vehicles. Two-thirds of oil fuels were used in the land
transportation sector, while the rest was used in water and air
transportation sectors. For coal, 46% was used in power plants, 37% in the 
cement and non-metal industry, and 11% in the iron and steel industry. 
Accounting for 15% of GDP, the top 15 energy-intensive industries with
respect to energy cost shares included ice production at the top, followed
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by air and land transportations, hotel industry, and heavy industries
(see Exhibit 13).

 In more detail, the energy sectors and fossil fuel in Thailand could 
������������������	�
��
�'$����
�Y��28 Since each fossil fuel had different 
������	
��	������

��5;�!&2/unit), each would have different, corresponding 
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were 1.5997 kgCO2/kg (equivalent to 1.5997 tCO2 per ton of coal), hence a carbon
tax rate at 1 Baht/tCO2 would lead to a cost of carbon taxes on coal and
lignite of 1.5997 Baht/ton. In 2007, the total quantity of coal and lignite
burned in Thailand was 32.41 million tons, which eventually released
carbon dioxide (CO2) in the overall amount of 51.8479 MtCO2. The value
of coal and lignite used in Thailand in 2007 was 27,576 MBaht
thus, the carbon dioxide (CO2) emission intensity was 1,880.18 tCO2/MBaht 
(i.e., MtCO2 divided by MBaht).

 For a policy impact analysis, it was required to convert carbon tax
rates from quantity-based taxes to value-based taxes, namely, ���$������ 
taxes. As a result, for a carbon tax rate at 1 Baht/tCO2, an estimated ad 
$������ carbon tax rates on coal and lignite would be 0.188%. For the initial 
amount of 51.8479 MtCO2 released from a combustion of coal and lignite, 
approximate carbon tax revenues from coal and lignite would be 51.8479 
MBaht. )�� $������ carbon tax rates and carbon tax revenues for other
fossil fuels could be derived likewise.

 ����������>�����!��������
�%�?�������

 Carbon tax revenues could be used for different objectives and in
various means. First, to improve environmental conditions and solve 
environmental problems, the tax revenues could be collected and
transferred into the Environmental Tax and Charge Fund, a pool of funds 
that could be dedicated for use in public and private abatement projects
as well as in projects proposed by environmental NGOs.

 Second, to relieve burdens on the production or supply side due to 
carbon tax schemes, the tax revenues could be used to reduce the rate of
value added taxes (VAT) or corporate income taxes. The former might be 
thought of as a double-dividend phenomenon of which carbon tax schemes 
could reduce GHGs emissions and distortionary taxes at the same time. The 
latter might be thought of as a direct decrease in producers’ tax burdens. 
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Third, to reduce poverty and improve income distribution, the tax revenues 
�	������������
���
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���������
�������%������	�

�
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or used to cut the rate of personal income taxes.


����%(������������("�	��+�#������!��������
�%�����

 Carbon tax schemes had never been implemented in Thailand
before; hence, schemes under consideration could be designed in various 
ways. The Minister of Finance was worried that levying certain carbon taxes 
would affect the whole economy, both production and consumption sides,
and somehow alter the country’s international competitiveness. With no
other analytical options available, the Minister had to evaluate the ex-ante 
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was that of what would happen if a wide range of carbon tax rates -- i.e., 10, 
50, 100, 200, 500, 1000, 1200, 1500, and 2000 Baht/tCO2 -- was uniformly 
imposed on various fossil fuels (i.e., coal and lignite, premium gasoline,
regular gasoline, aviation fuel and kerosene, diesel, fuel oil, natural gas, 
and gas products), and if the corresponding government budget surplus was 
collected in the Environmental Tax and Charge Fund for the aforementioned 
purposes.

 In general, the economy-wide effects of any given carbon tax rates 
initially started from a rise in energy prices due to carbon tax burdens
(see Exhibit 15). Because energy was an important intermediate input for 
several sectors, especially energy-intensive sectors such as transportation, 
an increase in energy prices would lead to higher production costs in these 
sectors and in their downstream sectors as well (see Exhibit 16).

 In response to the production-cost impacts, affected producers
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maximization by adjusting the quantities or magnitudes of their employee 
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��"��
������
��	
�����

�������
���
��
���]����������"���	�������
might respond with a reduction in the number of their employees or
man-hours through layoff or overtime reduction, with a re-allocation of
capital from lower- to higher-return sectors, with a move to substitute
cheaper energy inputs for more expensive ones, or with an adjustment
to the mixture of intermediate and primary inputs according to the 
elasticity of substitution between inputs.
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 Any adjustments in the usage of primary inputs, i.e., labor and
capital, would inevitably affect households’ factor incomes since
households were the main owners of these primary inputs. In general,
a reduction in labor and capital uses would precipitate a fall in households’ 
incomes. At the same time, households would also face higher prices of
�		��� �
�� ��������� �
� 
��� ���;�
�� !	
�����

��"� ����
� �� �$��� ������ 	�
household savings, a decrease in household incomes and an increase in 
domestic prices would reduce household consumption and standard of living 
to a greater or lesser degree depending on the income and price elasticities 
of each household.
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	��$����	������������	���� �����
	
an appreciation in the real exchange rate which would in turn negatively
affect international competitiveness, especially in inbound tourism services
and trade markets. Since government consumption and investment
�$��
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�
in household consumption, tourism consumption, and trade balance would 
eventually drive a negative change in real GDP from the demand or 
consumption side. Similarly, a drop in labor employment and capital uses 
would also make result in a decline in GDP from the supply or production
side. However, carbon tax imposition would cause a reduction in energy
uses (see Exhibit 17) and consequently a decrease in carbon dioxide (CO2) 
emissions (see Exhibits 18-19).

 In sum, there would be a trade-off between a decrease in real GDP 
and a reduction in carbon dioxide (CO2) emissions (see Exhibit 15). More 
importantly, carbon tax schemes should at least lead to an improvement 
�
� �
����� ������
���� ���� �	���
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� �	���� 	�
��
� �� �����
� �������� 5���
Exhibit 15) due to extra carbon tax revenues (see Exhibit 20) that would
be collected in the Environmental Tax and Charge Fund, which if properly 
used, would help the country mitigate environmental problems and/or
alleviate corresponding economic and social burdens.
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 The night before the CETP meeting found the Minister of Finance 
in deep thought as he reviewed the totality of qualitative and quantitative 
information on all facets of the proposal that he would have to make to the 
CETP on the following day. He knew that the Thai government was under 



�������	�
���
����������
������
�����������
��
��	�����������

NIDA Case Research Journal Vol. 4  No. 2  (July-December 2012)

20

intense international pressure to join in the effort to mitigate the effects
of climate change. Hence, as shown in the schematic below, the first 
fundamental decision that he would have to propose to the CETP was
whether Thailand should accede to such entreaties and become fully
involved in the international climate agreement at the present time or
postpone making commitments concerning GHG mitigation actions until 
some later point in time.  

��������� Delay the involvement.

�������
� Start the involvement with carbon tax schemes, while 
addressing additional issues such as: Who would pay the 
tax? How much should the tax be? How should the carbon 
tax revenues be used? How could the unfavorable effects of 
such a tax scheme be mitigated?

 If he were to propose that Thailand delay joining in the international 
effort, the main follow-up action on the part of the Thai government might
be nothing more onerous and politically risk than a mere commitment to 
study the matter further with the aim of taking decisive action at a later, 
more opportune, time. Recalling the threats of the elderly lady outside the 
!'�+�	���������������
�
�������5��������������������
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������	����
�;��
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the street in protest and burn the proposal if a decision were taken to levy 
a carbon tax on NGVs), the Minister admitted to himself that �����������
���� ����
����� ��$�� �
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not do. Alas, he knew that neither indecision nor procrastination was 
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and clear proposal concerning what Thailand’s posture on GHGs
mitigation should be.

 With respect to the other decision option, if the Minister elected to 
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among the nations actively working to slow or reduce GHGs emissions,
he would have to take into account a multi-faceted set of critical issues that 
would require additional decision making. These largely concerned ��� 

����
�#�
��&-&� and ���� to begin the effort. In addressing these issues, 
a number of factors would have to be taken into account, including the 
advantages and disadvantages of carbon tax schemes relative to emission 
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trading schemes, the administrative and legislative feasibility of carbon tax 
schemes, the possible carbon tax rates, the prospective emitting sectors to 
include in such a scheme, the alternative uses of carbon tax revenues, and 
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from carbon tax schemes).

 From his analysis so far, the Minister had concluded that, although 
they involved entirely different mechanics and operation, emission trading 
and carbon tax schemes were similar in one major respect – i.e., both were 
aimed at holding GHGs emitters accountable for their polluting actions.
That is, emission trading schemes directly signaled the quantities of
emissions and let the carbon market indirectly determine the prices; but, 
both the carbon tax and emission trading schemes, by and large, involved 
a �!����� 
�� ���
/( Thus, when price was a central concern (such as in the 
case of the ex-ante impact analysis), a consideration of carbon tax 
schemes would indirectly resemble a consideration of emission trading 
schemes as well.

 Relative to carbon tax schemes, however, emission trading schemes
���� �������� ����	��� �������;��� ]����������"� 
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in carbon trade markets; only if the target of emission reduction and 
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were a properly organized operating mechanism for the emission trading 
schemes. For these reasons, as well as for reasons of the greater familiarity 
and simplicity of carbon tax schemes, the Minister of Finance, was partial 
toward carbon tax schemes, which he believed were likely to be more feasible 
than emission trading schemes. However, he was a few analyses away
from feeling absolutely certain that some type of carbon tax scheme was 
the superior approach to imposing a “price to emit” on contributors to climate 
change. Among the uncertainties that gave him pause was his lack of 
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of the implementation of carbon tax schemes. Certainly, the Minister 
desired to select the choices that held the promise of yielding the greatest 
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Source: The Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment

 Report, “What is the Greenhouse Effect?” FAQ 1.3, Figure 1, An idealized model of 

 the natural greenhouse effect

 Retrieved: http://www.ipcc.ch/publications_and_data/ar4/wg1/en/faq-1-3.html
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���
�	

������
�

������
�	

����
������
�����

�	���	���
��������
	�;

Nitrous oxide (N2O) ��]	������
���
�	
�����
����
��!	����������
��	���
������
�����������
��L	�����������	����
�	

����
�����������	���
�	

����	��������
�
�

!��	�	>�	�	����	
��5!L!�9(i) �����������

�
����	��
�����

�
��+�	�����

���
�������
����������
�	
�
����������
���	���

�

?����G� (i) CFCs are now essentially regulated in production and release to the atmosphere 

  by the Intergovernmental Panel on Climate Change (IPCC).

Source: The National Aeronautics and Space Administration (NASA):  

 http://climate.nasa.gov/causes/#no1

Table by author
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�%������H��?��������	�$�������!!������!���������������

?�������!!������!���������������
'�G������	������
���	�
�������	����'����BJth��������

��!	�������"��	���
���
���
����	�
���������
   frequent over land areas

Very likely

���	���������

��	
�������
��
���
� Very likely
��=��
��������	���������

�	�����	�
�
   land areas

Likely

���
���������
����
���	���$
����������
   sea level(i)

Likely

��#�	��������������
��������	���
�����
   increased (since 1970s)

Likely in some regions

���
��������
��

�
���
�	����������	
����
   activity in North Atlantic (since 1970)

Likely in some regions

?����G� (i) Excluding tsunamis which are not due to climate change.

$�������!!������!��������������� '�G������	��!�
���	

��!	

���
�	
�	���
	���	���������"��
��������
   thaw in permafrost regions, decrease in sea ice 
   extent

Virtually certain

���
��������������
���	���	
��$
�����"����

   waves and heavy precipitation

Very likely to occur

���
��������
�
�	����������	
���

�
��
� Likely to occur

��+������
�
�	
��
���������
��������
�
���� Very likely to occur

��+������
�
�	
������������
����
�	��������
��
   regions

Very likely to occur

��������������
������	�������
���
��
   semi-arid areas, including western U.S. and 
   Mediterranean basin

=�����	
���
��

Source: Summary for Policymakers, IPCC Synthesis Report, November 2007: 

 http://www.ipcc.ch/ 

 illustrated by the National Aeronautics and Space Administration (NASA):

 http://climate.nasa.gov/effects/



Anan Wattanakuljarus

Vol. 4  No. 2  (July-December 2012) NIDA Case Research Journal

25

�%������K��?���������!!������!���������������

?������ �!!����

North America ����������
���
	����;��
�
������
��
��	�

��
�
���%Q�������

��
��������
��������	�����
%�����������
�����
�
   some regions
���
��������������
��"��

�
��
���
������
�	
�	�����
�������
   in cities that currently experience them

Latin America ��#����������������

�	��
�	�������	���
��������

����
�
   eastern Amazonia
�����;�	�����
����

���	�������
���	���
��	������������
   extinction in many tropical areas
��]��
����

����
�����
���
�������������
���	������
�
   consumption, agriculture and energy generation

Europe ���
�����������;�	���
��
��>����>		��
���	���������

��	��
���>		��
���
���
����������	��	
���	��
   storms and sea level rise
��#���������
���
��
��	�

��
	��������
�����������
	���	�����
����

���
	�����
��'$
�
��������������	����
�������
�	
��	����	����	���
���
���
��	�
���
�'��	��

Africa �����Q�Q�"���
���
�\���
��Q��������	
���	����������	}��
���
   to be exposed to increased water stress
�����������	�����
%�����������
�����	���������������������
	�
   50 percent in some regions by 2020
���������
�������	���
�	
"��
�����
���������
	��		�"��������
   severely compromised

Asia ��L������
�������������
����	}��
���
	�����������
�!�

���"�
   South, East and Southeast Asia by the 2050s
��!	��
������������������
����;�����
	��
��������>		��
�
�����
����
����	�������������	���
�����
��>		����
��
   droughts expected to rise in some regions

Source: Ibid.
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�%������L������%� +� ���������� ��������	� ��� >M$���O� <K@� +�	��������P�	�

� ������������	��������������
���������=

Australia
Austria
Belarus
Belgium
Bulgaria
Canada
Croatia
Czech Republic
Denmark
Estonia

Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Latvia

Liechtenstein
Lithuania
Luxembourg
Malta
Monaco
Netherlands
New Zealand
Norway
Poland
Portugal

Romania
Russian Federation
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
Ukraine
United Kingdom
United States of America

Source: United Nations Framework Convention on Climate Change (UNFCCC):

 http://unfccc.int/parties_and_observers/parties/annex_i/items/2774.php

�%������Q������%�
�������������������	������������������

������� 
������<@RRJ�(BJJSUBJ@B=

EU-15, Bulgaria, Czech Republic, Estonia, Latvia, 
Liechtenstein, Lithuania, Monaco, Romania, 
Slovakia, Slovenia, Switzerland

-8%

United States of America -7%

Canada, Hungary, Japan, Poland -6%

Croatia -5%

New Zealand, Russian Federation, Ukraine 0

Norway +1%

Australia +8%

Iceland +10%

Source: United Nations Framework Convention on Climate Change (UNFCCC), Kyoto 

 Protocol: http://unfccc.int/kyoto_protocol/items/3145.php
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�%������V�� ������������������	�������������!�,�������������������'��(�������

� �������

?����G� GtCO2e = Giga tons (109 tons) of carbon dioxide equivalent
Source: McKinsey & Company (2009), Pathway to a Low-Carbon Economy, Version 2 of the 
 Global Greenhouse Gas Abatement Cost Curve: 
 https://solutions.mckinsey.com/ClimateDesk/default.aspx
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�%������S��,������������!��������<,��=

?���������� Year
SCC 

<ZU��;2�=�
�����?�#���

SCC 
<ZU��;2�=�
���BJJR<�=

SCC 
<
���U��;2�=�

���BJJR<��=

Ayres and Walter 1991 32.48 49.78 1,709 

Haradan 1992 1.99 2.98          102 

Hohmeyer and Gaertner 1992 454.84 680.70 23,369 

Peck and Teisberg  1993 2.73 3.99 137 

Fankhauser  1994 5.54 7.91 271 

Maddison  1995 4.50 6.27 215 

Hohmeyer  1996 218.32 297.16 10,202 

Cline  1997 24.02 31.93 1,096 

Roughgarden and Schneider  1999 11.03 13.98 480 

Tol and Downing  2000 14.50 17.95 616 

Clarkson and Deyes  2002 27.70 32.70 1,123 

Mendelson  2003 0.41 0.47 16 

Cline  2004 34.93 39.33 1,350 

Hope  2005 5.73 6.30 216 

Downing et al.  2005 13.86 15.24 523 

Stern et al.

Business as usual  2006 85.00 91.27 3,133 

450-550 ppm. CO2  2006 28.00 30.06 1,032

IPCC 2006 11.73 12.59 432 

Nordhaus 2007 7.64 8.01 275 

Tol 2008 5.46 5.59 192 

?����G� (i) IPCC suggested an increasing rate of SCC be 2.4% per year
 (ii) Exchange rate: $1 = 34.33 Baht. 
Source: Anan Wattanakuljarus and Kridtiyaporn Wongsa (2011), “Carbon Tax: CO2 Emissions 
 Control and the Impacts on the Thai Economy,” Full report for Thai Universities
 for Healthy Public Policies, Thailand.
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�%������R����������������
�%�?�����	�����������	����[��������������������BJJR

��������� �������
�%�?����
ZU

��;2e 
Z���U
��;2e 


���U
��;2e

<���=


������U
��;2e 

Finland EUR20/tCO2e 27.88 21.01 956.22 352.11

Sweden SEK365/tCO2e 48.03 38.99 1,645.84 653.43

Slovenia EUR12/tCO2e 16.73 18.93 573.73 317.25

USA.(i) USD12.5/tCO2e 12.50 12.50 429.09 209.49

Canada(ii) CAD15/tCO2e 13.20 12.57 452.45 210.66

?����G� (i) Boulder, USA.
 (ii) British Columbia, Canada. 
 (iii) Exchange rate: $1 = 34.33 Baht.

Source: Ibid.

�%������@J����������������
�%�?�������	�����������	����&�����[�����������BJJR

���������
����U
��;2e

Z���U
��;2e


�������U
��;2e

France
Tax on vehicle registration
����	
���
�$�	
������
��
�	
����
����
��
Company-owned vehicle possession tax

44.45
11.25-19.17

1,250.00

48.79
12.35-21.04

1,372.12

817.71
206.96-352.66

22,995.33
Germany 66.67 77.70 1,302.241

Ireland 437.50 468.42 7,850.17
Luxemburg

Gasoline
Diesel

133.33
200.00

132.32
208.98

2,335.06
3,502.40

Norway 206.69 190.85 3,198.45
Portugal

Excise tax on motor vehicle, hybrid
Excise tax on motor vehicle, gasoline
Excise tax on motor vehicle, diesel
Motor vehicle circulation tax

62.23
122.46
333.06
65.42

88.52
174.20
473.77
93.06

1,483.52
2,919.36
7,939.90
1,559.56

Sweden
Alternative energy
Gasoline and diesel

58.88
80.55

66.76
91.33

1,118.79
1,530.54

United Kingdom
First year
Following years

221.80
122.64

303.01
167.54

5,078.07
2,807.82

?����G� Driving distance: 12,000 km. per year Vehicle life time: 15 years 

Source: Ibid.
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�%������@@��
������	-���������������$����

���������+�	������� Year ������ ?��G<�=

Nominal GDP 2009 US$ 312.6 billion
Industry (45.6%)
Service (44%)
Agriculture (10.4%)

-

Real GDP 2010 $PPP 580.3 billion(ii) 25

Real Growth 2010 7.6% 14

Labor Force 2009 38.7 million
Industry (19.7%)
Service (37.9%)
Agriculture (42.4%)

-

Unemployment 2010 1.2% 7

GINI Index 2006 43% 50

Investment 2009 24.9% 45

�
>�
�	
���
� 2010 3.3% 97

Government Expenditures 2009 $35.40 billion -

Private Expenditures 2009 $145.64 billion -

Exports 2010 $191.3 billion 26

Imports 2010 $156.9 billion 27

?����G� (i) Ranking is from 227 countries.
 (ii) $PPP, purchasing power parity, is a currency conversion rate that both convert 
  to a common currency and equalize the purchasing power of different currencies, 
  i.e., it eliminates the differences in price levels between countries in the 
  process of conversion. (OECD Statistics Directorates)
Sources: US Central Intelligence Agency’s The World Factbook 2010:
 https://www.cia.gov/library/publications/the-world-factbook/National Economic 
 and Social Development Board (NESDB), National Income of Thailand 2009: 
 http://www.nesdb.go.th/Default.aspx?tabid=94
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�%������@B���/����������������
������	����BJJL

,����� &��;2e ,�����<\=

Energy(i) 233.3 66.4

   - Electricity and heat 83.5 23.8

   - Manufacturing and construction 59.9 17.1

   - Transportation 55.9 15.9

   - Other fuel combustion 25.9   7.4

   - Fugitive emissions(ii)   8.1   2.3

Industrial Processes 21.1   6.0

Agriculture 88.8 25.3

Waste 7.9   2.2

Total<���= HL@O@ @JJOJ

?����G� (i) Wood, charcoal, husk and the like were also the sources of CO2 emission in 

  Thailand, but the quantity used was very small and market transactions were 

  not systematically accounted.

 (ii) N2O data is not available.

 (iii) Emissions from the land use, land-use change and forestry activities were 

  excluded since 2000 because the activities become a sink rather than a source 

  of GHGs emissions in Thailand.

Source: World Resources Institute (2011), Climate Analysis Indicators Tool (CAIT) Version

 8.0. Washington, DC. http://www.wri.org/project/cait
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�%������@H��
�#�@L�������(����������+�	�����������
������	����BJJV

,����� ,�������!�
�����������<\=

Ice 50.81

Air transport 33.54

Land transport 33.37

Hotels 32.89

Water transport 30.47

Basic chemicals 25.32

Water works and supply 25.30

Cement and non-metallic products 21.89

Ceramic and glass products 18.63

Spinning, weaving and bleaching 15.78

Iron, steel products 13.15

Plastic products 11.80

Fisheries 11.65

Monosodium glutamate 11.05

Non-metal ore 10.18

Source: Thailand social accounting matrix (SAM) 2007
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Endnotes

1 This subsection is compiled from:
 The National Aeronautics and Space Administration (NASA):
 http://climate.nasa.gov/causes/#no1
 http://climate.nasa.gov/effects/
 The Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report: Climate Change 
 2007: http://www.ipcc.ch/publications_and_data/ar4/wg1/en/faq-1-3.html
2 In 1988, the IPCC was formed by more than 1,300 scientists from the United States and other
 countries. Its aim was to assess the state of knowledge on the various aspects of climate change
 including science, environmental and socio-economic impacts and response strategies. (United
 Nations Environment Program(UNEP):
 http://maps.grida.no/go/graphic/ipcc-and-unfccc-institutional-framework)
3 This subsection is compiled from:
 The United Nations Framework Convention on Climate Change (UNFCCC),
 Kyoto Protocol: http://unfccc.int/kyoto_protocol/items/2830.php
 Emission trading: http://unfccc.int/kyoto_protocol/mechanisms/emissions_trading/items/2731.php
 Clean development mechanism:
 http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php
 Joint implementation:
 http://unfccc.int/kyoto_protocol/mechanisms/joint_implementation/items/1674.php
4� !���	
������
����
�
�	
������	���
���
��
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�	
���"��
���
	�������
����
 http://www.investopedia.com/terms/c/carbon_credit.asp#axzz1Waqc1n8l
5 Carbon sink: http://en.wikipedia.org/wiki/Carbon_sink
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