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thailand

Global climate change due to the growing concentration of
greenhouse gases (GHG) in the Earth’s atmosphere presents
a major challenge to humankind in the 21st century. Emissions

of GHGs are increasing with rising fossil fuel consumption. The growth
rate of GHG emissions in developing countries is significantly higher
than that in industrialised countries due to the rapid growth of the
economies and associated energy demands, especially fossil fuels. It
has been projected that developing countries as a group will overtake
Organisation for Economic Cooperation and Development (OECD)
countries in terms of GHG emissions within the next two decades.
Therefore mitigation of GHG emissions and stabilising atmospheric
GHG concentrations require efforts from both the developing and
industrialised nations of the world.

The Asian Regional Research Programme in Energy, Environment and
Climate (ARRPEEC) funded by Swedish International Development
Cooperation Agency (Sida) and coordinated by Asian Institute of
Technology (AIT), was initiated in 1995. Its broad aim was to enhance
capacity and preparedness on identification and assessment of energy
related GHG mitigation options in the major sectors in selected Asian
developing countries: China, India, Indonesia, Philippines, Sri Lanka,
Thailand, and Vietnam.

This booklet presents the synthesis of the study carried out in Thailand
in the third phase of ARRPEEC (2002-2005). The study addressed the
promotion of climate friendly biomass technologies (Chapter 2) as well
as GHG mitigation technologies and options in the power (Chapter 3)
sector in Thailand. A summary of key findings of the study is presented
at the end of each chapter.

01INTRODUCTION
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02BIOMASS ENERGY IN THAILAND:

ASSESSMENT AND STRATEGY

FORMULATION

Introduction

Biomass fuels are a major source of energy in Thailand, particularly in
the residential and industrial sectors. While biomass is traditionally
used in inefficient, polluting, end-use devices, modern biomass energy
technologies (BETs) have the potential to meet growing energy demand
through efficient use of biomass fuels, including those that can be
sustainably produced in degraded or marginal land.

The present study was carried out within the framework of the Biomass
Project of the Asian Regional Research Programme in Energy,
Environment and Climate, Phase III. The objectives of the study were to:
• Characterise and assess selected BETs
• Identify barriers to their introduction and strategies for overcoming

them
• Identify and analyse issues affecting transfer of BETs

Characterisation and Assessment of

Selected BETS

There are many barriers to deployment of modern BETs. One such
barrier is the lack of information on characteristics of these technologies.
It is therefore important to generate and disseminate information on
their characteristics. If the potential of biomass energy is to be
harnessed to the maximum possible extent, it is necessary to carefully
assess these technologies.

In the present study three BETs were selected for detai led
characterisation based on numerous factors including: diffusion
potential, cost effectiveness, conformity to national development goals,
and feasibility of local manufacturing.
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For the Thailand study, the selected technologies were:
• Biomass-based Combined Heat and Power (CHP) system
• Improved biomass cooking stove
• Biomass gasification for process heat

Biomass-based combined heat and power (CHP)

The CHP system considered for this study was a back-pressure steam
turbine-boiler system which is fired by rice husk in a travelling-grate
type of furnace.

The study determined that the net present value of the CHP plant is US$
6.17 million with a 37% internal rate of return; the payback period would
be about 2.36 years with a levelised electricity cost of US$ 0.1142/kWh.

The levelised electricity cost of a CHP plant is higher than a comparable
fossil fuel-fired plant, but generation of both steam and power results
in a higher overall efficiency. The high investment cost makes the CHP’s
levelised electricity cost sensitive to changes in capital cost.

Benefits
The primary socio-economic benefit of CHP plants is employment
generation. Employment benefits could be seen in numerous sectors,
especially in the agricultural sector where the collection and processing
of fuel would occur. Employment opportunities would also be seen in
the manufacturing, assembly, and installation of CHP systems and in
their ongoing operation and maintenance.

However, the development and construction of a CHP plant requires a
high level of technical knowledge and experience, as well as a high
level of capital investment.

CHP plants also provide some environmental benefits, most notably a
mitigation of the CO

2 
emissions normally associated with power generation.

CO
2 
mitigation and emissions

A CHP plant can substantially mitigate CO
2 
emissions since the rice-

husk fuel is CO
2
 neutral. The estimated potential CO

2
 mitigation is as
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high as 0.842 kg/kWh when compared to electricity generated from
diesel-based gas turbines, and 0.826 kg/kWh when compared to coal-
thermal generation. Potential CO2 mitigation was estimated to be 0.682
kg/kWh when compared to fuel oil thermal generation and 0.395 kg/
kWh when compared to natural gas combined cycle power plants.

Rice husk combustion does generate certain other pollutants,
specifically carbon monoxide (CO) and particulate emissions (classed
as Total Suspended Particles or TSP). The high TSP emission is due
to the high ash content of rice husk.

At the plant examined by this study, only CO emissions exceeded local
standards, though high TSP emissions can be a cause of local concern.

Improved biomass cooking stove

The Improved Cooking Stoves considered for this study were an
Improved Charcoal Bucket Stove, and an Improved Fuel-Wood Bucket
Stove.

The Improved Charcoal Bucket Stove has already been disseminated,
and is in use in some households. The maximum efficiency of this stove
is about 34%.

The Improved Fuel-wood Bucket Stove was designed to reduce the
reliance on inefficient three-stone open fire stoves and Traditional
Bucket Stoves (TBS).

Easy and convenient to use, the TBS is cheaply and widely available.
They are portable and can be fired with a variety of biomass fuels
including wood, charcoal, and agricultural residue. They remain popular
despite their shortcomings which include low efficiency, fragile grates,
and a short life cycle.

Benefits
Widespread dissemination of modern, more efficient cooking stoves
would result in the reduction of fuel use and attendant costs. This should
offset the Improved Bucket Stoves’ typically higher initial cost.
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Biomass gasification for process heat

The Biomass Gasification system considered for this study was an
atmospheric circulating fluidised bed (CFB) gasifier.

The system uses biomass to produce a gas which can be burned to
provide “process heat.” The system has a capacity of about 500 kW,
and an efficiency of about 59%. At full capacity, it consumes
approximately 163 kg of wood chips per hour.

Benefits
Use of Biomass Gasification can reduce dependence on fossil fuel
consumption. This can reduce national reliance on imported fuel as
biomass is generated and collected locally. This carries additional social
benefits in the form of local employment and skills development, as
well as rural development.

CO
2
 mitigation and emissions

A CFB Gasification plant with a thermal capacity of 500 kW operating
at 80% load factor could conserve 0.46 Ml of Liquid Petroleum Gas
(LPG), with a corresponding CO

2
 emission mitigation of 787.6 tonnes

per year.

Emissions of SO
2
 are also reduced by using producer gas from the

gasification of biomass, as it has a much lower sulphur content than
fossil fuels. Acidification of soil and water are also reduced as a result.

Adverse effects
Use of producer gas from biomass gasification does have some adverse
effects. Issues of land use and attendant environmental impacts can
arise, and there may be occupational and public health concerns as well.

Some adverse effects can be mitigated through properly designed
management systems.
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Barriers to Selected Biomass Energy

Technologies (BETS)

There are many barriers to expanding the use of modern BETs. In order
to analyse and address these barriers, they were ranked using
Analytical Hierarchy Process (AHP) methodology based on the following
criteria:
• Impact of removal
• Ease of removal

In addition to the researchers themselves, responses of manufacturers,
policy personnel, and users were also considered in ranking the
barriers.

Barriers to biomass-based combined heat and

power (CHP)

The study determined that the three issues considered the most
significant barriers to the adoption of CHP Plants were:
1. Lack of techno-economic information for decision making
2. Lack of information disseminating institutes
3. Lack of successful references

Despite the relatively high initial capital investment required, the
financial barrier was only ranked seventh of the twelve barriers
considered.

Barriers to improved biomass cooking stoves

The study determined that the three issues considered the most
significant barriers to the adoption of improved biomass cooking stoves
were:
1. Lack of high performance devices locally
2. Lack of product standards or performance assurance
3. High initial cost
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Barriers to biomass gasification for process heat

The study determined that the three issues considered the most
significant barriers to the adoption of Biomass Gasification for Process
Heat were:
1. Negative perception regarding biomass energy technologies
2. Risk of being the first to fail
3. Failure of past projects

As in the case of CHP Plants, financial issues are not perceived to be
significant barriers; the lack of investment incentives was ranked fifth
of the five barriers considered.

Removing barriers to biomass-based combined

heat and power (CHP)

Lack of techno-economic information for decision making
Demonstration projects are needed to help reduce apprehension about
Rice Husk-based CHP technology which is quite recent and not yet
proven substantially in the field. The Energy Conservation fund under
the Voluntary Program can be used to promote research and
development of energy technologies and energy-efficiency programmes
by supporting co-operation between the private sector and government
agencies. Supporting mechanisms are also needed, including
mandatory programmes for designated factories and feasibility studies
at rice mills.

Lack of information disseminating institutes
Demonstration projects and feasibility studies can also raise awareness
of BETs. National government institutes such as the Department of
Alternative Energy Development and Efficiency (DEDE) should consider
funding studies and demonstration plants.

Experts from all relevant institutions including universities and the
Energy Conservation Center of Thailand (ECCT) can help resolve
technical problems. Existing renewable energy networks at all levels
should also be encouraged to collaborate and pool information for
dissemination. The government can encourage and support cooperation
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among manufacturers and experts by organising technology
development forums.

Lack of successful references
Promotion of simple, reliable, low-maintenance CHP plants at small
mills will facilitate demonstration of the technology and dissemination
of information.

Removing barriers to improved biomass cooking

stoves

Lack of high performance devices locally
Technical training programmes for rural potters should be developed
and promoted.

The DEDE has set up a two year plan for the promotion of improved
biomass cooking stoves. Year One will see the dissemination of
prototypes and Year Two will see promotion at the household level. It
is hoped that after two years, the number of improved cooking stoves
will be 16 000 units, or 80% of the biomass cooking stoves in use in
the targeted region. This success can then be used to promote the
improved cooking stoves in other regions in subsequent years.

Lack of product standards or performance assurance
Standards for efficient stoves need to be established.

The DEDE plans to promote demonstration of construction, testing,
and performance of improved cooking stoves, and to publicise the
potential savings from their use. Target groups will be monitored to
help solve problems which may arise.

High initial cost
Financial support for rural pottery training is necessary.

The DEDE plans to work with the public to identify suitable incentives
for the widespread adoption of improved biomass cooking stoves. This
may include community fund or soft loan investment.
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Removing barriers to biomass gasification for

process heat

Negative Perception Regarding Biomass Energy Technologies
There is a need for the development of demonstration projects and
information dissemination. An improved funding environment is
necessary to encourage the development and demonstration of as yet
unproven biomass energy technologies.

Risk of being the first to fail
Technology guarantees are needed to build the confidence of users,
and suppliers must be encouraged to ensure replacement of failed
equipment.

failure of past projects
Research to overcome past technological shortcomings should be
promoted. Past failed projects should be analysed, and the reasons
for their failure explained to ensure that past mistakes can be avoided
in future.

Study of the Transfer of Selected BETS

In order to promote the transfer of Biomass energy technology to local
stakeholders several recommendations can be made regarding national
policies, institutional structure, and financing mechanisms.

National policy measures should focus on establishing a long term
energy plan with clear targets for biomass energy technologies. Such
a plan would help to build investor confidence and allow independent
and small, power producers (IPPs and SPPs) to sell electricity to the
grid on favourable terms. This would in turn create investment
opportunities.

At the institutional level, co-operation and co-ordination should be
encouraged among government departments. The Energy Planning
and Policy Office (EPPO) has proposed a “One-Stop Clearing House”
to give advice and information regarding biomass-based power
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generation which may help to reduce the length of the planning process
and associated transaction costs.

Financial mechanisms can also be implemented to encourage
technology transfer and development. Loan guarantees and recognition
of BET systems as an asset against loans should be considered to
reduce the risks to investors. Fair appraisal of BET projects which
accounts for the small size and relatively high initial costs is important.

Grants and soft loans for pilot and demonstration projects should be
considered. High risk loans can be provided by development banks,
by bilateral and multilateral aid agencies. Micro-financing schemes with
local organisations should be employed so that small business and
households can get access to credit.

Summary

Use of domestic biomass resources for energy generation can enhance
national “energy security” by reducing reliance on imported fossil fuels.
Modern BETs can help the country industrialise while limiting harmful
emissions. CHP and Biomass Gasification can both help to reduce
reliance on fossil fuels while mitigating CO

2
 emissions; improved

Cooking Stoves can make more efficient use of the biomass fuels
already being used.

In order to overcome the perceived barriers to the introduction of BETs,
successful demonstration projects are key to building investor and
consumer confidence. Dissemination of information about BET options
and about successful projects will further enhance their appeal.

Transfer of modern BETs in Thailand is vital for clean and efficient
utilisation of its biomass resources. It is important to ensure that
transferred technologies meet the country’s needs and priorities.
Transfer of such technologies can be facilitated by undertaking a wide
rage of measures encompassing national policies, institutional
structures and financing mechanisms.
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03STRATEGIES FOR PROMOTION OF

ENERGY EFFICIENT AND CLEANER

TECHNOLOGIES IN THE POWER

SECTOR IN THAILAND

Introduction

The overall objective of the ARRPEEC III project for the power sector
is to analyse the technical and policy options for mitigating the
environmental emissions produced in the power production process.

The power sector is the largest contributor of CO
2
 emissions in most of

the developing countries in Asia. In Thailand the power sector
contributed 33% of the total CO

2
 emissions in the year 2000. Low power

plant efficiency is also a chronic problem with the thermal efficiency of
power plants in some countries in Asia being up to 10% less than the
average for all OECD countries.

Total emissions from greenhouse gases (GHG) including CO
2
 from the

power sector are expected to rise in future unless corrective measures
are undertaken. There is thus an urgent need to conduct research on
the various options, determine the strategies for the promotion of clean
and energy efficient technologies (CEETs), and to analyse the barriers
that impede their adoption.

In this phase of the ARRPEEC project research has been conducted to:
• Analyse the implications of carbon and energy taxes as instruments

to reduce GHG emission reduction
• Identify the barriers to the adoption of selected CEETs and identify

the measures to overcome the barriers

Overview

Demand for electricity in Thailand has grown at an annual rate of 8%
over the decade starting in 1992 reaching 100,173 GWh in 2002, while
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generation capacity over the same period expanded from 11,732 MW
to 24,157 MW.

In 2002, electricity generation in Thailand consumed 35% of the total
primary energy supply comprising coal, natural gas, and petroleum
products and it produced 63,458 million tonnes of CO2 representing
33% of the total CO2 emissions (Department of Alternative Energy
Development and Efficiency [DEDE] 2002).

Fossil fuel fired plant capacity accounted for 79.85% of the total installed
capacity in 2002 and the proportion of electricity generated from fossil
fuels is forecast to increase corresponding to electricity demand.

Small Power Producers (SPP) in the private sector use agricultural
wastes such as bagasse, rice husk, and wood waste in their power
plants. The Royal Thai Government policy allows SPPs to sell electricity
to the state owned power utility, the Electricity Generating Authority of
Thailand (EGAT), at a buy-back tariff set by EGAT. In April 2000, 11.4%
of the 1580 MW actual sales by SPPs were generated by renewable
energy.

As a result of the Royal Thai Government’s Energy Conservation
programme, which supports grid-connected power schemes using non-
conventional energy, waste, or renewable energy co-generation, power
purchases from SPPs in 2004 increased to 300.5 MW from 180 MW in
the year 2000. The Ministry of Energy has set a goal to increase the
share of renewable energy from 0.5% to 8% of total energy supplies
over the next decade. Photovoltaic (PV) technology generates about 5
MW mostly in remote areas. Applications include pumping water for
village water supply, but surplus energy is not connected to the national
grid.

Energy produced from CEETs represents a small fraction of energy
products and the Royal Thai Government’s policy on CEET has been
focussed on fuel-switching and increasing the use of cleaner fossil
energy sources such as natural gas or low sulphur content coal rather
than technology-switching to energy efficient coal technologies like
Integrated Gasification Combined Cycle (IGCC). EGAT has conducted
studies on clean coal technology and although IGCC plant efficiency
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is higher than conventional coal-fired plant the technical and economic
perspectives currently make IGCC less attractive.

Implications of Introducing Carbon and

Energy Taxes

Implications of carbon tax

Introducing a carbon tax has implications for utility planning, the mix of
technologies and fuels used for power generation, generator efficiency,
and expansion. The electricity price would increase and changes in
demand for electricity would impact on the total capacity and generation
requirements during the planning period, 2006 to 2025.

The conventional coal fired power plant additions would reduce from
69,000 MW at base case to 15,000 MW at US$ 200/tC carbon tax
mainly due to the high tax imposed on conventional coal technology
compared to other cleaner technologies. At US$ 200/tC tax plant
capacity additions would include biomass, Supercritical-coal, IGCC-
coal (Integrated Gasification Combined Cycle), BIGCC (Biogas
Integrated Gasification Combined Cycle) and combined cycle gas
turbine.

etarxatnobraC
)Ct/$SU(

epytleuF

ordyH liO laoC saG ssamoiB

0 03.2 09.5 09.07 09.71 00.3

5 33.2 04.5 54.17 08.71 20.3

001 09.2 15.3 89.32 06.46 00.5

002 31.3 28.3 42.61 18.76 99.8

Table 1. Generation mix at different carbon tax rates by fuel type, (%)

The percentage share of the total generation with each fuel type is
shown in Table 1. The most significant changes are that the share of
coal based generation would decrease to 16.24% while the gas
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generation share would increase to 67.81% and the Biomass share
would increase to 8.99%.

The increasing carbon tax would lead to the selection of cleaner and
more efficient technologies in the generation plan. Advanced coal fired
technologies like ICGG and supercritical-coal, which have higher
thermal efficiency that is have lower fuel consumption rates, to some
extent counter the influence of cost increases due to the carbon tax
and contribute to an increase in the weighted average thermal
generation efficiency to 43.84% compared to 36.18% in the base case.

The total cost increases significantly as shown in Table 2. The total
cost at US$ 200/tC increases by 37.8% compared to base rate. This is
due to the increased operating cost resulting from the increase in fuel
cost with carbon tax, while the reduction in capital cost is due to the
reduction in capacity additions.

etarxatnobraC
)Ct/$SU(

tsocgnitarepO
)snoillim$(

tsoclatipaC
)snoillim$(

tsoclatoT
)snoillim$(

0 251,43 830,01 091,44

5 454,43 408,9 852,44

52 404,73 839,7 243,54

001 127,54 234,6 351,25

002 504,45 384,6 888,06

Table 2. Cost composition with carbon tax over 2006-2025

The average incremental cost of generation would increase the
electricity price. Although the total cost compared to base case would
increase by 37.8%, the average incremental cost of generation would
increase by 98% at the US$ 200/tC carbon tax rate to US cents 6.12/
kWh due to lowered demand with an own price elasticity of demand of
-0.48. The electricity price would also increase by the same amount.

There would be a large reduction of CO
2
, SO

2
 and NOx emissions from

the power sector when the carbon tax is introduced as shown in Table
3. At carbon tax rates up to US$ 25/tC the CO

2
 emission reduction is
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mainly from the electricity demand effect however at carbon tax rates
above US$ 25/tC the supply side effect would become the dominant
factor. In the case of SO2 and NOx the trend is more apparent with the
reduction in emissions being 80.69% and 63.01% respectively.

)Ct/$SU(xaTnobraC

5 01 52 05 001 002

OC 2 ylppusoteudnoitagitim
tceffeedis 1 E∆( ESS )

0 62 24 296 193,1 626,1

OC 2 oteudnoitagitim
tceffeedis-dnamed 2 E∆( ESD )

28 851 423 486 741,1 773,1

OClatoT 2 noitagitim
E∆( latot )

28 481 663 673,1 835,2 300,3

OC% 2 noitagitim 06.1 95.3 51.7 78.62 65.94 46.85

OS 2 01(noitagitim 3 )snot 953 852,1 103,2 402,21 421,52 595,72

noitagitim2OS% 50.1 86.3 37.6 86.53 64.37 96.08

ON x 01(noitagitim 3 )snot 292 145 941,1 554,4 266,8 559,9

ON% x noitagitim 58.1 24.3 72.7 02.82 28.45 10.36

Table 3. Power sector impact on emissions over 2006-2025 with carbon tax

1 SSE-supply side effect; change in emissions due to changes in supply technologies and fuels with the imposition
   of carbon tax
2 DSE-demand side effect; change in emissions due to the change in electricity demand with the imposition of
   carbon tax

Implications of energy tax

The introduction of an energy tax levied on all thermal plants, including
biomass fired plants, would affect utility generation plans, technology
mix, generation mix and the demand for electricity. The large hydro plants
would also be taxed based on average efficiency of thermal plants.

The electricity price would increase and changes in demand for
electricity would impact on the total capacity and generation
requirements during the planning period.

The energy tax would impact on biogas power plants since they would
not be selected. The capacity share of coal fired power plants would
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reduce while oil fired power plants and the generation from new
technologies would increase.

The generation mix by fuel type during the planning period at different
energy tax rates is shown in Table 4.

etarxatnobraC
)utBM/$SU(

epytleuF

ordyH liO laoC saG ssamoiB

0 03.2 09.5 09.07 09.71 00.3

5.0 34.2 42.5 83.27 00.91 49.0

0.1 75.2 73.5 07.57 00.02 60.0

0.2 38.2 62.3 07.57 51.81 60.0

0.5 14.3 01.4 92.44 02.84 00.0

Table 4. Generation mix over 2006 - 2025 at different energy tax rates by fuel
type, (%)

The overall thermal generation efficiency would increase significantly
from 36.18% in the base case to 43.43% at the US$ 10/MBtu energy
tax rate. The improvement in efficiency is due to the substitution of
conventional coal fired steam power plants by efficient gas fired
combined cycle power plants.

The total cost would increase by 101% to US$ 88.983 billions at the
US$ 10/MBtu energy tax rate as shown in Table 5, mainly as a result of
increases in operating cost due to the large increment in fuel and
variable cost due to tax imposed on fuel cost.

etarxatnobraC
)utBM/$SU(

tsocgnitarepO
)snoillim$(

tsoclatipaC
)snoillim$(

tsoclatoT
)snoillim$(

0 251,43 830,01 091,44

0.1 422,14 956,7 388,84

0.5 356,26 372,5 629,76

0.01 106,48 283,4 389,88

Table 5. Cost composition with energy tax over 2006-2025
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The electricity price rises significantly with energy tax. The average
incremental cost of generation with an energy tax of US$ 10/MBtu would
be US Cents 10.72/ kWh which is an increase of 247% over the base
case.

The effect of energy tax on CO2 emission reduction is shown in Table
6. The reduction is mainly due to the electricity demand effect at all
energy tax levels and reaches 62% at an energy tax level of US$ 10/
MBtu. The total reductions of SO2 and NOx emissions at a tax rate of
US$ 10/MBtu are 82.99% and 73.79% respectively.

)utBM/$SU(xaTygrenE

5.0 0.1 0.2 0.5 0.01

OC 2 ylppusoteudnoitagitim
tceffeedis 1 E∆( ESS )

0 0 36 567 723,1

OC 2 oteudnoitagitim
tceffeedis-dnamed 2 E∆( ESD )

822 674 258 965,1 868,1

OClatoT 2 noitagitim
E∆( latot )

822 674 519 433,2 591,3

OC% 2 noitagitim 54.4 03.9 78.71 85.54 93.26

OS 2 01(noitagitim 3 )snot 141,1 877,2 261,8 395,91 383,82

noitagitim2OS% 43.3 21.8 78.32 92.75 99.28

ON x 01(noitagitim 3 )snot 037 535,1 174,4 612,9 956,11

ON% x noitagitim 26.4 27.9 03.82 33.85 97.37

Table 6. Power sector impact on emissions over 2006-2025 with energy tax

1 SSE-supply side effect; change in emissions due to changes in supply technologies and fuels with the imposition
   of energy tax
2 DSE-demand side effect; change in emissions due to the change in electricity demand with the imposition of
   energy tax

Figure 1 illustrates that carbon tax is more effective than energy tax in
CO2 emission mitigation in that it results in a smaller average
incremental cost at the generation level to achieve the same level of
CO2 emission reduction.
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Selection of the three most promising options

In Thailand, the most promising clean and energy efficient technologies
and renewable energy technologies have been identified as:
• IGCC Integrated Gasification Combined Cycle Coal technology
• PV Solar Photovoltaic technology
• Biomass technology.

Identification and Ranking of Barriers

The Analytic Hierarchy Process was used to rank the barriers. The
methodology allows decomposition of the problem and uses comparative
judgments to rank the barriers based on different criteria, including the
cost to remove the barriers, the life of the barriers, the level of effort required
and the impact on adoption. Survey questionnaires were distributed to
policy makers, energy experts, utilities and power plant developers.
Interviews with the key stakeholders in the private and public sectors
contributed to the identification and ranking of the barriers and the
identification of the policies and measures required to remove the barriers.

The selected policies were analysed based on their economic
considerations, financial viability, administrative feasibility and political
acceptability and effectiveness.

Figure 1. Average Incremental Cost vs. CO2 emission reduction
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Biomass technology

The Royal Thai Government’s Energy Conservation Programme is
aimed at promoting grid connected power schemes using non-
conventional energy, waste, or renewable energy co-generation. In July
2000, an announcement was issued of the intention to invite bids for
300MW of power purchase using renewable energy from Small Power
Producers (SPPs). As a result of this initiative, power purchase using
renewable energy from SPPs was reported to be 300.5 MW in 2004.

The three main barriers to the adoption of biomass and measures to
overcome these barriers have been studied and analysed by the
researchers and their findings are summarised in the Table 7.
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Table 7. Policies identified to overcome the major barriers for biomass

It is recommended that support should be sought from universities and
research institutes to conduct research on efficiency improvements and
the reduction of equipment cost. This is in line with government policy.

Biomass plant construction should be exempted from taxes for imported
machinery and materials. This is in line with the Thailand Board of
Investment (BOI) policy for investment promotion especially for
environmental benefits and energy diversification.

The Renewable Electricity Production Fund, like the Energy Conservation
(ECON) Programme, should levy a charge to each kWh of electricity
production with the long term objective to provide financial incentive to
promote biomass power generation. The Ministry of Energy could monitor
and evaluate the funding process. This is in line with government policy
and may be acceptable for electricity utilities and SPPs.
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Solar PV

Studies and research conducted by the DEDE and Silapakorn University
in 1999 illustrated on a Solar Map for Thailand that the average energy
produced from sunlight is 18 MJ/m2/day. Projects in the period 2002 to
2006 include systems up to 20 MW that would supply households,
hospitals and factories. Excess capacity could be sold to electricity
utilities when grid connections exist.

The three main barriers to the adoption of Solar PV and measures to
overcome these barriers have been studied and analysed and the
findings are summarised in the Table 8.
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Table 8. Policies identified to overcome the major barriers for Solar PV

The establishment of pilot projects would add information on the
technological, operational and financial viability of the PV systems and
encourage the development of local R&D in these areas. This policy is
already supported by the Royal Thai Government but requires more
coordination and funding with the objective of providing results for
investors and stakeholders to justify the rapid promotion of the technology.

The establishment of R&D and consulting centres to maintain
databases, coordinate initiatives and analyse and disseminate PV
technology information is in line with Ministry of Energy policy.

The high capital cost makes Solar PV plant uncompetitive compared
with conventional fossil fuel plants and would require a subsidy of up
to 70% of the cost of the PV systems. Although the cost is high it is
considered that there would be support from the Ministry of Energy
and from the ECON fund.
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The development of Solar PV should be exempt from import taxes in
the way proposed for biomass plants.

IGCC technology

In Thailand the policy on clean and energy efficient technologies is not
limited to gas and low sulphur content coal. IGCC could be an
alternative source but although its efficiency is higher it is currently
less attractive on technical and economic terms.

The three main barriers to the adoption of IGCC and measures to
overcome these barriers have been studied and analysed by the
researchers and their findings are summarised in the Table 9.
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Table 9. Policies identified to overcome the major barriers for IGCC

The Clean Coal Technology Electricity Production Fund would support
pilot projects to demonstrate the operational aspects of the technology
in a similar way to the ECON fund. The cost of the fund support would
be substantial because the IGCC installation cost would be higher than
the renewable power plants.

The development of IGCC should be exempt from import taxes in the
same way as proposed for biomass plants and Solar PV plants. The
tax incentives could be gradually phased out with the development of
the IGCC technology as the capital costs would be reduced.

Revenue from the carbon tax should be allocated to funds like the
ECON fund to promote renewable and energy efficient activities. It is
recognised that gaining political approval for this recommendation could
be difficult.
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Summary

There will be a large reduction of CO
2
, SO

2
 and NOx emissions from

the power sector when carbon or energy taxes are introduced in the
sector. When a carbon tax of US$ 200/tC is levied the CO

2
 emission

will be reduced by 3,003 million tons or approximately 58% of the base
case while the SO

2
 and NOx emissions will be reduced by approximately

80% and 63% of the base case respectively. An energy tax of US$ 10/
MBtu would result in a CO

2
 emission reduction of 3,195 million tons or

approximately 62% of the base case, while the SO
2
 and NOx emissions

would be reduced by approximately 83% and 74% of the base case
respectively.

Introducing carbon and energy taxes contributes to optimisation of the
generation structure, reduces energy use and helps to provide a cleaner
energy future. However when taxes are introduced the generation cost
of the whole power sector increases significantly, which leads to a rapid
increase in electricity prices of up to 98% in the case of a carbon tax of
US$ 200/tC. Electricity price increases of this order would impact on
the competitiveness of industries and would require further careful
consideration.

The barriers to biomass energy are high capital cost, lack of investment
capital, lack of financing instruments and high interest rates. The
measures proposed are an increase in indigenous R&D on efficiency
improvements and reduction of equipment cost, privileges through
Board of Investment (BOI) and the use of a renewable electricity
production fund.

The barriers to Solar PV are the same as for biomass but an additional
barrier is the lack of a demonstrated track record. The measures
proposed include privileges through the BOI and especially the
establishment of pilot projects to build expertise and the introduction
of technical and financial consulting centres.

The barriers to IGCC, which have common characteristics to the cases
of biomass and Solar PV, are overcome through privileges through the
BOI, implementing carbon tax and the establishment of a clean coal
technology electricity production fund.
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Asian Regional Research Programme in Energy,
Environment and Climate (ARRPEEC)

The Asian Regional Research Programme in Energy,
Environment and Climate (ARRPEEC) was initiated in 1995
with the broad aim of enhancing capacity and preparedness
of the Asian developing countries regarding identification
and assessment of national Greenhouse Gas (GHG)
mitigation options. ARRPEEC was supported by the
Swedish International Development Cooperation Agency
(Sida) and coordinated by the Asian Institute of Technology.

The first phase of ARRPEEC was undertaken during 1995-
1998 and focussed on power sector, large energy intensive
industries, biomass energy and emission of polycyclic
aromatic hydrocarbons. The second phase (1999–2001) and
third phase (2002-2005) of ARRPEEC consisted research
activities related to GHG mitigation options in the power,
small and medium industries, and urban transport sectors,
as well as on biomass energy technologies.

ARRPEEC involved twenty-one research institutions from
seven Asian countries in the third phase: China, India,
Indonesia, Philippines, Sri Lanka, Thailand, and Vietnam.

The major impacts of ARRPEEC have been the
strengthening of capacities of the participating national
research institutions in identification of GHG mitigation
options, and barriers to climate friendly technologies as well
as pol ic ies and measures to promote the cleaner
technologies. ARRPEEC has provided an effective model
for regional research, capacity building and networking to
address the energy, environment and climate issues in Asia.

For more information:

http://www.arrpeec.ait.ac.th






