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Preface 
 

 This report is prepared for UNESCAP as a part of "Promoting energy efficiency 
investments for climate change mitigation and sustainable development” project, one of the 
objectives of which is to provide assistance to relevant authorities of the member countries to 
improve regulatory and institutional frameworks to support energy efficiency investment and 
financing projects.  The report reviews and summarizes energy efficiency promotion policies 
in Thailand, which started in 1992 with Energy Conservation Promotion Act B.E.2535 and 
followed by Building Energy Code.  Recently the 20-year Energy Efficiency Development 
Plan was endorsed by the cabinet and in effect for the expedition for energy conservation in 
all consumer sectors and for setting forth the targets for the energy savings and abated CO2 
emissions during 2011 until 2030.   
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Executive	Summary	
 
Thailand has been a net energy importing country, of which the total value of final 

energy consumption in 2010 was 1,677 billion THB, around 16% of its Gross Domestic 
Product (GDP).  Commercial energy consumption was constituted 81.4% of the total final 
energy consumption, 6.4% was renewable energy, and the rest 2.2 was traditional renewable 
energy. The attempt to reduce the heavy dependency on energy import started with a study of 
the Building Energy Code (BEC), which was carried out by an energy group under the US 
and ASEAN Cooperation Program in the middle of the 1980s, and intended to be a guideline 
for further development of the BEC in Thailand and in ASEAN.  The guideline was later 
included in the Energy Conservation Promotion Act, B.E. 2535, which was the first 
mandatory BEC for designated buildings in 1992.  The BEC was revised by the Department 
of Alternative Energy Development and Efficiency (DEDE), with assistance from the Danish 
International Development Agency (DANIDA) in 2002, which focused on code improvement 
and in specific sectors. The new BEC was announced under the Energy Ministerial 
Regulation in 2009, and mandated for new and retrofitted buildings with over 2,000 square 
meters of total area. 
 

Thai Government launched the 20-Year Energy Efficiency Development Plan for the 
years 2011-2030 (EEDP) in 2011 and intended to reduce energy intensity by 25% in 2030, 
down from that in 2005. The amount of energy saving is equivalent to a reduction of final 
energy consumption by 23% in 2030, or about 38,200 thousand tons of crude oil equivalent 
(ktoe) and an abatement of overall CO2 emissions by 130.38 million tons in the same year.  
The cumulative final energy saving up until 2030 will be about 335,587 ktoe, or an annual 
average of 16,779 ktoe, and the avoided CO2 emission at about 1,174 million tons, or an 
annual average of 59 million tons.
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A. Introduction	

A.1		Current	Situation	
 
Thailand is located in Southeast Asia and shares the borders with Malaysia to the 

south and Myanmar, Lao PDR and Cambodia to the north and east. It has an area of 513,115 
square kilometers and a population of about 64 million at the end of 2011. In 2010 the Gross 
Domestic Product (GDP) was 4,598,441 million THB with GDP per capita of 71,850 THB 
(both at 1998 prices). 

The energy reserves of Thailand in 2011 were 807 million barrels of oil, 671 million 
barrels of condensate, 27,424 trillion cubic feet and 2,075 million tons. 
 
Table A-1: Key data and economic profile (2011) 
 

Key Data  Energy Reserves a 
Area (sq.km) 513,115 Oil (MBBL) 807 
Population (thousand) 64,076  Condensate (MBBL) 671  
GDP million (THB at 1998 
Price) 

4,598,441  Gas (TCF) 27,424 

GDP per capita (THB at 1998 
Price) 

71,850 Lignite (Mt) 2,075 

a including proven reserves, probable reserves, and possible reserves  
Source:  Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Annual Report: Thailand Energy Statistics 2011 [1] 
 
 

Thailand’s total final energy consumption in 2011 was 70.562 million tons of oil 
equivalents (Mtoe), an increase of 0.4% from 2010, which was transformed from the total 
primary energy supply of 124.3 MOTE. Thailand is a net energy importing country, 52.2 
Mtoe or 42.0% of the total energy supply while the domestic production was 71.960 Mtoe or 
58.0%. The total value of the final energy consumption in 2010 was 1,677 billion THB, 
around 16% of its Gross Domestic Production (GDP). Commercial energy consumption was 
shared 81.4% of the total final energy consumption, 6.4% was renewable energy, and the 
remaining 2.2 was traditional renewable energy [1].  

A.2		Energy	Supply	(by	Fuel	Types)	
  

The total primary energy supply in 2011 was 254.9 Mtoe. Domestic production and 
net imports and others were 79% and 21%, respectively.  
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Table A-2: Primary Energy Supply 
 
 Domestic 

Production 
Imports Exports 

Commercial Energy (ktoe)  180,720    64,394       11,182 
Crude oil 13.70% 61.60% 14.80%
Natural gas 62.40% 15.10% 1.40%
Condensate 8.30% 2.50% 
Lignite 11.70%  
Hydro, Geothermal, Solar 

cell, and Wind power 
3.60%  

Petroleum products 0.20% 82.50%
Coal and its products 16.20% 0.04%
Electricity 1.40% 1.30%

Renewable energy (ktoe)      6,623  
Traditional renewable energy 
(ktoe) 

   14,045          79             13 

Others (ktoe)        212  
Total (ktoe)  201,600    64,473       11,195 
 
Source:  Department of Alternative Energy Development and Efficiency, Ministry of Energy 

[1] 
 

Domestic	Production	
 
Domestic primary energy production in 2011 was 201,600 ktoe, with a decrease of 

0.3% over 2010. Commercial energy contributed 89.6% of the total indigenous energy 
production; followed by traditional renewable energy, renewable energy, and others 
contributing 6.9%, 3.2%, and 0.1%, respectively. The commercial energy was 180,720 ktoe, 
the largest share was natural gas accounting for 62.4%, followed by crude oil, lignite, 
condensate, and hydropower, geothermal, solar cell, and wind power with 13.7%, 11.7%, 
8.3%, and 3.6%, respectively. 

Imported	Energy	
 
With a total import of 64,473 ktoe, the imported energy in 2011 decreased by 1.0% 

from 2010, while the total value of the imported energy was 1,235,632 million Baht, with an 
increase of 29.1%.  Almost all of the energy imported was commercial energy. Crude oil 
played a major role with the totaling of 61.6% of the total commercial energy imported 
followed by coal and its products, natural gas, condensate, electricity, and petroleum 
products, representing 16.2%, 15.1%, 2.5%, 1.4%, and 0.2%, respectively. 

Exported	Energy	
 
Total energy exported in 2011 was 11,195 ktoe, with a decrease of 7.5% from the 

previous year, almost all energy exported was commercial energy. Petroleum products played 
a major role with the totaling of 9,142 ktoe and representing 82.5% of the total commercial 
energy exported. The rest was crude oil with 14.8%, natural gasoline with 1.4%, electricity 
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with 1.3%, coal and its products with 0.04% and traditional renewable energy export totaled 
of 13 ktoe. The total value of the exported energy was 281,211 million Baht, which was an 
increase of 21.0%. 

Electricity	Generation	
 
Thailand’s electricity consumption by the national grid in 2011 was 148,700 Gwh, a 

decrease of 0.4% from 2010 [2]. The total of national grid installed capacity in 2011 was 
31,773 MW, an increase of 0.9% over the previous year.  The 51.8% of the installed capacity 
was shared by the government or state electric utilities and the rest of 48.2% by private power 
producers.  Details of 2011 electricity generation and consumption are as follows. 

The peak generation of national grid in 2011 was recorded to be 23,388 MW, a 
decrease of 6.8%, or amounted to 154,886 Gwh of energy, 2.9% decrease from the previous 
year. A breakdown of the national grid generation was 47.5% from government and 52.5% 
from private power producers. 

Fuel consumption in 2011, in terms of oil equivalent, amounted to 32,389 ktoe, 5.3% 
decrease from the previous year. Natural gas had the largest share of 65.1% of total fuel 
consumption in 2011, followed by coal and lignite, renewable fuel, fuel oil, diesel and others 
(biogas, residual gas from production processes and black liquor), of 26.4%, 6,1%, 1.3%, 
0.1%, and 1.0% respectively. 

A.3		Energy	Consumption	(by	Fuel	Types)	
 
In 2011, Thailand consumed 70,562 ktoe [1], which grew at 0.4% from the 2010 level 

due to severe flooding by the end of last year.  By source, oil demand increased by 3.0% from 
2010, but natural gas demand increased considerably by 19.0% because of the greater 
demand in the industrial and the transport sectors. However, coal demand decreased 
significantly by 12.6%. The electricity consumption also decreased by 4.2% from 2010. The 
renewable energy consumption increased 21.1% and traditional renewable energy 
consumption decreased 6.3% from 2010. As for the share of final commercial energy 
consumption, 57,424 ktoe in 2010(excluded all renewable energy), oil accounted for the 
largest share, i.e. 57.6%.  Next to it were electricity, coal/lignite, and natural gas, holding 
shares of 22.1%, 12.5%, 12.2%, 7.8%, and 6.4%, respectively (details are as in Table A-3).  

 
Table A-3: Final Energy Consumption 

 
   (ktoe) %share 

Coal and its products 7,201 12.54% 
Petroleum products 33,067 57.58% 
Natural gas 4,485 7.81% 
Electricity 12,671 22.07% 
Renewable energy 4,556 7.93% 
Traditional renewable energy 8,582  14.94% 

Total FEC 70,562  100.00% 
 
Source:  Department of Alternative Energy Development and Efficiency, 

Ministry of Energy[1] 
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Alternative energy consumption was 17,623 ktoe and shared 24.9% of the total final 
energy consumption (including NGV, shared 7.8% of the total final energy consumption). 
This decreased energy imports by 154,590 million Baht, and also decreased the emitted CO2 
by 19.94 million tons [3]. 
 

A.4		Power	Development	Plan	
 
The last Thailand Power Development Plan 2010–2030 (PDP 2010) was approved by 

the National Energy Policy Council (NEPC) on 12 March 2011, and then was endorsed by 
the Cabinet on 23 March 2011.  The themes of PDP 2010 substantially focused on the 
security and the adequacy of the power system along with the policies of the Ministry of 
Energy (MoEN) on issues of environmental concern, energy efficiency and renewable energy 
promotion to be in line with the 15-Year Renewable Energy Development Plan (REDP 2008-
20212).  A cogeneration system was recognized to promote efficient electricity generation.  

 
The scope of the new government policies and the variation of the current economic 

situation induced changes and fluctuations in both demand and supply of power.  Therefore, 
to have a clear vision on power supply by the end of 2030, the grand total capacity will be 
about 70,686 MW comprising a total capacity (as of December 2011) amounting to 32,395 
MW, a total added capacity of 55,130 MW and a deduction of the retired capacity totaling 
16,839 MW [4]. 
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B. Sector	characteristics	
 
Thailand’s energy consumption has increased continuously because of economic 

expansion over the last several years. However, final energy consumption in 2011 increased 
by only 0.4% from the previous year at a decelerating rate due to severe flooding by the end 
of 2011 [1]. This resulted in a decrease of energy consumption in some economic sectors 
such as the industrial and the commercial sectors, whereas energy consumption in the 
agricultural, the residential and the transportation sectors has increased steadily. Energy 
consumed in the agricultural sector amounted to 3,686 ktoe (5.22% of total energy 
consumption), an increase of 5.3% from 2010, the industrial sector (including manufacturing, 
mining, and construction) 24,856 ktoe, a decrease of 2.80%, the residential sector 11,040 
ktoe, an increase of 0.70%, the commercial sector 5,511 ktoe, a decrease of 1.94% and the 
transportation sector 25,469 ktoe, an increase of 3.56%. The greatest share of energy of 
36.09% was consumed by the transportation sector, followed by the industrial sector, the 
residential, the commercial and the agricultural sectors of 35.23%, 15.65%, 7.81%, and 
5.22%, respectively  

 
Table B-1: Final Energy Consumption in 2011 

 
   (ktoe) % share 
Agriculture Sector 3,686 5.22% 
Mining Sector 130 0.18% 
Manufacturing Sector 24,614 34.88% 
Construction Sector 112 0.16% 
Residential Sector 11,040 15.65% 
Commercial Sector 5,511 7.81% 
Transportation Sector 25,469 36.09% 
Total FEC 70,562   
Coal and its products 7,201 12.54% 
Petroleum products 33,067 57.58% 
Natural gas 4,485 7.81% 
Electricity 12,671 22.07% 
Renewable energy 4,556 7.93% 
Traditional renewable energy 8,582  14.94% 

 
Source:  Department of Alternative Energy Development and Efficiency, 

Ministry of Energy  [1] 
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Table B-3: Energy consumption in the industrial sector 
 

Type of Energy Energy Consumption in 
Industrial (ktoe) 

Growth 2011 
(%) 

2009 2010 2011 
Commercial energy 17,366 18,623 18,165 (2.46) 
 Coal & lignite 7,493 8,240 6,601 (19.90) 
 Petroleum products 2,736 2,790 2,882 3,30 
 Natural gas 2,308 2,171 2,447 12.71 
 Electricity 4,829 5,422 6,235 15.00 
Renewable energy1 3,556 3,948 4,554 15.35 
Traditional renewable 
energy2 

3,138 3,000 2,368 (21.07) 

Total 24,060 25,571 25,087 (1.89) 
Remarks : 1 including solar energy, biomass, biogas and garbage. 
 2 including fuel wood, paddy husk, and agricultural waste, using in residential sector and 

industrial household 
Source:   Department of Alternative Energy Development and Efficiency, Ministry of 

Energy [1] 
 

B.3		Residential	Sector	
 
In 2011, the residential sector consumed a total of 11,040 ktoe and accounted for 

15.6% of the final energy consumption, up 0.7% from the previous year.  The energy 
consumption in this sector comprised of traditional renewable energy 56.3%, electricity 
25.4%, and petroleum products 18.3%.  
 

Table B-4: Energy consumption in the residential sector 
 

Type of Energy Energy Consumption in 
Residential Sector (ktoe) 

Growth 2011 
(%) 

2009 2010 2011 
Commercial energy 4,328 4,493 4,826 7.43 
 Petroleum products 1,740 1,652 2,021 22.34 
 Electricity 2,588 2,841 2,805 (3.84) 
Traditional renewable 
energy1 

5,761 6,470 6,214 (3.96) 

Total 10,089 10,963 11040 0.7 
Remarks : 1 including fuel wood, paddy husk, and agricultural waste, using in residential sector and 

industrial household 
Source:   Department of Alternative Energy Development and Efficiency, Ministry of 

Energy [1] 
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B.4	 	 Commercial	 Sector	 (including	 services,	 governmental	 institutes,	 and	
non	profit	organization)	

 
In 2011, the commercial sector consumed a total of 5,511 ktoe and accounted for 

7.8% of the final energy consumption, a decrease of 1.9% from the previous year. The energy 
consumed in this sector was comprised of electricity 80.4% and petroleum products 19.6%. 
 

Table B-5: Energy consumption in the commercial sector 

 
Type of Energy Energy Consumption in 

Commercial Sector (ktoe) 
Growth 2011 

(%) 
2009 2010 2011 

Commercial energy 4,940 5,620 5,509 (1.9) 
 Petroleum products 868 1,193 1,080 (9.5) 
 Natural gas - 1 2 100 
 Electricity 4,072 4,426 4,427 (0.0) 
Renewable energy1 - - 2 - 
Total 4,940 5,620 5,511 (1.9) 

Remark : 1 including solar energy, biomass, biogas and garbage. 
Source:   Department of Alternative Energy Development and Efficiency, Ministry of 

Energy [1] 
 

B.5		Transportation	Sector	
 
Energy consumption in the transportation sector in 2011 was 25,469 ktoe and 

accounted for 36.1% of the final energy consumption, an increase of 3.6% from the previous 
year.  Most of the energy consumed in this sector was petroleum products, 92.0 % of its 
energy consumption, comprised of diesel (including HSD B5) 46.2%, gasoline (including 
gasohol) 21.2%, jet fuel 16.3%, LPG 4.2%, and fuel oil 4.1%.  Moreover, a small volume of 
natural gas for vehicles (8.0%) was consumed by some air conditioned buses in the Bangkok 
Metropolitan Region, and electricity 0.02% was used by sky trains and the subway. 
 

Table B-6: Energy consumption in the transportation sector 
 

Type of Energy Energy Consumption in 
Transport (ktoe) 

Growth 2011 
(%) 

2009 2010 2011 
Commercial energy 24,132 24,594 25,466 3.55 
 Petroleum products 22,867 22,991 23,424 1.88 
 Natural gas 1,260 1,597 2.036 27.49 
 Electricity 5 6 6 - 
Total 24,132 24,594 25,466 3.55 

Remarks : 1 including ethanol and biodiesel 
Source:   Department of Alternative Energy Development and Efficiency, Ministry of 

Energy [1] 
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others accounting for 28.5%, 20.6%, 3.5% and 5.6%, respectively.  NO2 emission totaled 971 
tons, an increase of 1.9% from 2010.  The transport sector was the largest emitter of NO2 
with 31.6% of total NO2 emission where the lowest were the power, manufacturing, 
residential and commercial sectors, with others accounting for 26.4%, 19.8%, 3.8% and 
18.4%, respectively.  CH4 emission was 111 tons, an increase of 1.8% from 2011.  The 
largest emitter of CH4 was the residential and commercial sector with 47.7% of total CH4 
emission followed by the transport, power and manufacturing sectors, with others accounting 
for 38.7%, 8.1%, 4.5% and 0.9%, respectively. 

 
Table B-7: Estimated GHG emissions by type of energy 

 
Sector Energy 

consumption 
(ktoe) 

CO2 
(tons) 

NO2 
(tons) 

CH4 
(tons) 

Total 90,269 206,403 971 111 
Transport 25,460 58,865 307 43 
Power 32,378 86,382 256 9 
Manufacturing 19,320 42,425 192 5 
Res. & Com. 9,319 7,222 37 53 
Others 3,792 11,509 179 1 

 
Source:   Department of Alternative Energy Development and Efficiency, Ministry of 

Energy [1] 
 

 



Promoting energy efficiency investments for climate change mitigation and sustainable development 
for ESCAP 

C-1 

C. Previous	policy	framework	
 
Aiming to reduce the heavy dependency on energy imports, Thailand has 

implemented various “proactive” energy policies to sustain energy security [7]. The key 
energy policies pointed out by Thailand’s energy minister in 2008 include: (1) enhancing 
energy security to ensure sufficient energy supply for the economy’s development and to 
increase energy self-reliance for the people's wellbeing, (2) monitoring energy prices to be 
appropriate, stable and in line with the economic and investment situations, (3) promoting 
research and development of all forms of alternative energy on a continuous basis, (4) 
emphasizing the creation of energy saving discipline as a national culture and encourage 
Local Administration Organizations to be focal points for disseminating “Energy Saving 
Culture”, (5) protecting the environment from the impact of the energy industry, generated by 
both the energy production and the consumption processes, as well as promoting the tackling 
of global warming and supporting the Clean Development Mechanism (CDM). 

 

C.1		Energy	Conservation	Promotion	Act	B.E.	2535	
 
Energy efficiency improvement and conservation is the main focus of Thailand’s 

energy policy. These policies will promote energy security of the kingdom by reducing its 
energy imports and increasing energy resources, building competitive energy market for 
sustainable economic growth, and help reducing the emission of greenhouse gases in the long 
run. The Energy Conservation Promotion Act, B.C.2535 is the government tool to promote 
energy conservation, energy efficiency, and renewable energy development. The act was 
announced and came in force in 1982.  The National Energy Policy Council was appointed as 
the authority who proposes policies, provides recommendations, prescribes guidelines, and 
approve surcharges regarding with energy conservation to the cabinet.  The act prescribes 
energy conservation in divisions as follows : 

-energy conservation in factories, 
-energy conservation in buildings, 
-energy conservation in machinery, equipment and promotion of energy-efficient 

materials. 

C.2		Energy	Conservation	Promotion	Fund	
  

The Energy Conservation Promotion Act, B.E. 2535 requires an establishment of the 
“Energy Conservation Promotion Fund” (ENCON Fund) as working capital to provide 
financial grants or support to government agencies, state enterprises, non-governmental 
organizations, individuals, and businesses that wish to implement measures to increase 
efficiency in energy utilization.  Main sources of the fund are oil fund, contributions, 
surcharges, and subsidies from the government.  Requests for financial assistance for energy 
conservation activities from factories or buildings will be reviewed and approved by the 
Energy Conservation Promotion Fund Committee.  Thailand’s Energy Conservation Program 
(ENCON Program) has been developed to ensure that the management and allocation of the 
ENCON Fund is in line with the objectives stipulated in the 1992 Act and to serve as the 
framework for concerned parties in carrying out their activities that will contribute to 
efficient use of energy. 
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The ENCON Fund was setup to be used as working capital and as grants or subsidy in 
carrying out energy conservation work.  The sources of the fund consist of capitals and properties 
as  

(1) The money transferred from the Oil Fund,  
(2) The contributions from petroleum producers, importers, and those who obtain gas 

from a concessionaire under the laws that govern petroleum, 
(3) Surcharges collected from owners of the designated factories or buildings, who violate 

or fail to comply with Ministerial Regulations,  
(4) Subsidy from the government,  
(5) Money or property received from the private sector locally and from overseas, and 

from foreign governments or international organizations, 
(6) Interest and other benefits incurred from this Fund.  

 
The ENCON Fund shall be used for the following objectives:  
1. As working capital, grants, or subsidies for investment in and operations of energy 

conservation programs, or for solving environmental problems resulting from energy 
conservation programs of the government agencies or state enterprises.  

2. As working capital, grants or subsidies for the private sector for investment in and 
operations of energy conservation programs or for correction of environmental problems resulting 
from energy conservation.  

3. As grants or subsidies to government agencies, stated to educational institutions or 
private organizations, to be used on the following matters:  

(a) Energy conservation programs or programs related to environment protection and 
correction of the problems of the environment resulting from energy conservation.  

(b) Study or research projects on energy development, promotion and conservation, 
environment protection, and correction of environmental problems resulting from energy 
conservation, and energy policy and planning.  

(c) Demonstration projects or pilot projects on energy conservation or environment 
protection and correction of environmental problems resulting from energy conservation.  

(d) Education, training and conferences with respect to energy.  
(e) Advertisements, information dissemination, and public relations work, with regard to 

energy development, promotion, and conservation, and environment protection and correction of 
environmental problems arising from energy conservation.  

4. Administrative cost of energy conservation promotion work in accordance with this 
Act. 

 
The implementation under the ENCON Program had 4 phases. The first 3 phases of 

the ENCON Program covered the periods 1995 to 1999, 2000 to 2004, and 2005 to 2011. 
Phase 3 had a target to achieve an efficiency improvement of 20% based on 2005 levels. 
Currently the ENCON Program has entered Phase 4 (2012-2016).   

 
The ENCON program’s Phase 1 and Phase 2 have been already completed. From the 

overall implementation, the expected energy conservation potential includes the reduction of 
energy demand by 883 MW, replacing electric power at 5,447 GWh and fuel use at 430 
million litres of crude oil per year, accounting for a saving of 20.89 billion baht (about 
US$ 522 million) per year. 

 
The ENCON program during 2000-2001 was evaluated in accordance with the aspects 

of efficiency, effectiveness and impacts of all the funded projects under different 
implementation strategies, which are mandatory, voluntary, and with support [11]. 

The mandatory projects, which were under DEDE’s responsibility, were found to be 
efficient, but the effectiveness of the projects was low.  Although the mandatory measures 
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were required for designated buildings and factories with high energy conservation potentials, 
their ineffective project implementation resulted in lower energy savings than that targeted in 
the plan. 

The energy conservation projects under the voluntary agreements with EPPO were 
well implemented by the building and factory owners.  Even though they were evaluated as 
efficient and effective projects, the total impact on energy savings was rather low compared 
with the target due to their low energy conservation potentials. 

EPPO also provided support to indirect programs, such as capacity building programs 
and advertisements about energy savings.  The program yielded a long-term impact and was 
difficult to evaluate. 

Overall, the energy conserved under the energy conservation program supported by 
the ENCON fund Phase 2 did not match the target, because of the ineffectiveness of the 
mandatory projects and the low impact in energy savings of the voluntary projects. 

It was suggested by the auditor that the program could be improved as follows: 
1.  A consolidated plan for the three types of energy saving projects would enhance 

the implementation and improve the achievement. 
2. Voluntary projects would include only those with high energy conservation 

potential. 
3. Energy intensity should be determined for the purpose of future projection and 

effective planning for energy conservation projects. 
 
In the ENCON program’s Phase 3, the energy efficiency improvement program aims 

at saving 12.7% (equivalent to 10,354 ktoe) of energy consumption by 2011. The previous 
phase’s sub-programs were renewable energy development program, energy efficiency 
improvement program, and strategic management program. The energy efficiency 
improvement program aimed to improve and promote energy efficiency in the transportation, 
industrial and residential sectors. The Program focuses on awareness-raising for efficient 
energy use as well as conducting a study and R&D. Furthermore, one component of the 
Program specifically addresses the lack of qualified personnel and offers capacity building 
and training. 

 
The ENCON program’s Phase 3 was updated in 2008 in order to reflect Thailand’s 

developments in government strategies, policies and priorities. Phase 3 of the ENCON 
Program focused on three main areas:  

1. Renewable/alternative energy utilization aimed to increase the share of 
renewable/alternative energy in 2011 to 15.6% of the final energy demand, supplanting about 
10,961 ktoe of commercial energy use.  

2. Energy Efficiency Improvement targeted to increase energy efficiency, and hence 
reduce commercial energy consumption by 10.8%, equivalent to 7,820 ktoe, by 2011. The 
program involved research and development and support to bring about the efficient use of 
energy in the industrial and transportation as well as household sectors.  

3. Strategic Management Program focused on policy research and studies to provide 
recommendations for decision-making pertaining to the improvement of the Renewable 
Energy Development Program or the Energy Efficiency Improvement Program.  

 
The measures for energy efficiency improvement on the industrial, transportation and 

household/business/government sectors are as follows: 
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(1) Industrial Sector 
Various measures have been introduced, e.g. revolving funds (soft loans), tax 

incentives, and investment promotion, via the Board of Investment (BOI), to encourage 
energy efficiency improvement in the industrial sector. 

a) Revolving Funds or Soft Loans (monitored by DEDE) are provided to stimulate 
and expedite energy efficiency investment in large-scale buildings and factories. 

b) ESCO Venture Capital (monitored by DEDE) – a new initiative in 2008. 
The ESCO Fund was established as a source of venture capital for ESCOs to jointly 

invest with private operators in energy efficiency and renewable energy projects, through 
various channels – venture capital, equity investment, equipment leasing, carbon market, 
technical assistance and credit guarantee facility. 

c) Tax incentives (monitored by DEDE) 
 Cost-based: Allow 1.25 times of actual investment capital for tax calculation, 

which will lessen the tax burden by phasing the tax deduction over a period of 5 years. So far 
94 facilities have received the tax benefits. The government lost US$ 4.1 million of tax 
revenue but saved energy expenses around US$ 11 million; 

 Performance-based: Return 30% of saving value to the project owners through 
income tax reduction, but not exceeding THB 2 million. After two years of implementation, 
174 facilities have joined the program by investing over US$ 38.9 million in EE projects, 
reducing energy consumption of US$ 25.1 million, and 

 BOI: Waive income tax for 8 years and also waive the import tax for ESCO or 
renewable energy projects. As of October 2009, there are 37 projects receiving BOI 
privileges, for the total investment of US$ 235 million with the potential energy savings of 
US$ 72.3 million. 

d) DSM by Bidding Mechanism (monitored by EPPO) – a new initiative in 2008. 
 Provide financial support to encourage business operators to invest in higher 

energy efficiency machines/equipment; 
 Subsidies are granted based on actual energy savings achieved in a year 

resulting from such investment (subsidy = annual energy saving x subsidy rate bid by each 
company).  The maximum subsidy rates set for each energy type are shown in Table C-1. 
 

Table C-1: The subsidy rates of Thailand’s Bidding Mechanism under the DSM 
 

Energy Type Maximum Subsidy Rate 
Electricity 1 Baht/kWh 
Heat from liquid and gas fuels 
e.g. fuel oil, LPG, natural gas, etc 

75 Baht/MMBtu 

Heat from solid fuels 
e.g. coal, wood, rice husks, sawdust, 
baggases, and other agricultural waste 

15 Baht/MMBtu 

Source: APEC Energy Working Group, Asia-Pacific Economic Cooperation, 
PEER review on energy efficiency in Thailand, 2010 [8] 

 
With a bidding mechanism, proposals with lower weighted subsidy rates will be 

subsidized first.  This scheme is expected to reduce energy consumption by 149 ktoe in 2011. 
e) Other Supportive Measures for SMEs (monitored by various organizations) 

 Provisions of grants for SMEs for the replacement of existing production 
processes and technologies by proven high-efficiency ones. Examples are energy efficiency 
improvements of tobacco curing process, ceramic shuttle kilns, and Chinese sausage dryers. 
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(2) Transport Sector 
a) More “Park and Ride” areas have been established, with support from the 

Government’s ENCON Fund, in order to encourage people travelling inbound to park their 
cars and use public trains instead. 

b) Transportation Incentive Program (implemented by the Federation of Thai 
Industries) – a new initiative in 2009 

Project activities are divided into three main parts, i.e. 
i. Feasibility Study on Oil Consumption Reduction in the Goods Transport Business 
ii. Promotion and Demonstration of Energy Efficiency Improvement in the Transport 

Sector 
iii. Promotion of Smart Driving for Energy Saving in the Transport Sector 
 
 (3) Demand Side Management (Household/Business/Government Sectors) 
a) Promotion of high-efficiency equipment 

 Minimum Energy Performance Standards (MEPS): air-conditioners, 
refrigerators, ballast, fluorescent lamps and compact fluorescent lamps; 

 Energy efficiency labelling;  Energy Label No. 5 [9] is recognized among 
consumers as a designation of energy efficiency on various products such as refrigerators, air-
conditioners, compact fluorescent lamps (CFL), ballasts, fans, rice cookers, and electric 
lamps.  Promoting the use of high efficiency appliances is one of the most important 
strategies of the Demand Side Management (DSM) of the Electricity Generating Authority of 
Thailand (EGAT).  EGAT has asked manufacturers and importers of electrical appliances to 
have their products tested by the Electrical and Electronics Institute under the standard 
guidelines of the Thai Industrial Standards Institute (TISI) for energy efficiency labeling. 
EGAT`s energy labels for refrigerators and air conditioners rank the products on a scale of #1 
to #5, where a rating of #5 is the highest efficiency level and #3 is average. The label also 
shows consumers the average energy consumption per year (kWh/year) and the average 
electricity price per year (Baht/year).  

 Establishment of the standards of LPG-fired cooking stoves; 
 Promotion of high-efficiency charcoal cooking stoves; 
 Establishment of building codes and building material standards to improve 

energy efficiency of the design and construction of the new and existing buildings; 
 Promotion of high efficiency CFLs (under responsibility of EGAT);  During 

2007-2008, sales of high efficiency CFLs no. 5 increased by 11.9 million units, compared 
with the sales in 2006, which is equivalent to a saving of 403 GWh/year of electricity. 

EGAT has set strategies to foster the permanent use of good quality CFLs in place of 
GLS incandescent lamps by 2010 using Energy Conservation Fund and EGAT’s budget for 
supply side and demand side as follows [10].  

Supply side 
 No mandatory enforcement 
 Continue voluntary endorsement of label No. 5 program 

Demand side 
 Give away 800,000 CFLs to stimulate public recognition 
 Public campaigns and market advertising 
 Selling low-priced CFLs with 1-year warranties throughout the country at 

more than 4,000 convenience stores in cooperation with suppliers participating 
in the programs 



Promoting energy efficiency investments for climate change mitigation and sustainable development 
for ESCAP 

C-6 

 Promotion of high efficiency T5 fluorescent lamps (under the responsibility of 
EGAT): to encourage replacement of T8 (36W) fluorescent lamps with T5 (28W) fluorescent 
lamps, targeting a savings of 408 ktoe in 2011. 

b) Public awareness campaigns such as TV spots, booklets, youth activities, etc. 
 
ENCON Fund Phase 4 (2012-2016) was approved by the ENCON Fund Committee 

on 1 March 2012. The Thailand 20-year Energy Efficiency Development Plan (EEDP), 
launched in 2011, is also complementary to the ENCON Program for promoting the energy 
efficiency.  Phase 4 (2012-2016), has been developed under the same program structure as of 
Phase 3 as: 
 

1. Thailand 20-Year Energy Conservation Development Plan (2011-2030), formulated 
with a target to reduce energy intensity by 25% in 2030, compared with that in 2005, or 
equivalent to reduction of final energy consumption of 38,200 thousand tons of crude oil 
equivalent (ktoe) in 2030.  

2. Renewable and Alternative Energy Development Plan (2012-2021), targeting to 
increase renewable energy share from 7,413 ktoe in 2012 to 25,000 ktoe in 2021 or 25% of 
the total energy consumption. 

3. Strategic Management Program, involving the work defined by the BEC 2535, 
including program administration, and policy research & study. 

 
Table C-2  ENCON Program, Phase 4 (2012-2016) 
 

Energy Efficiency 
Improvement Program 

Renewable Energy 
Development Program 

Strategic Management 
Program 

- Program Management - Program Management - Policy Study 
- Technical R&D - Technical R&D - R&D and Planning 
- Development & 

Demonstration 
- Development & 

Demonstration 
- HRD 

- Public Relations - Public Relations - Meetings 
- HRD - HRD - Advertisement 
- Mitigation of 

Environtmental Impacts 
- Mitigation of 

Environtmental Impacts 
- Dissemination 

  - Public Relations (overall) 
  - Admin & Management 

Source : Minutes of ENCON Fund committee meeting on 1 March 2012 [12] 
 

As of end of the budget year 2011, the remaining cash to be carried over was 21,710 
million Baht.  Expected fund during the five year period is 7,200-7,000 million Baht a year, 
which totals 37,000 million Baht, while the estimated expenses during the same period is 
45,000 million Baht.  The estimated fund and proposed expenses for the ENCON fund for 
2012-2016 was acknowledged by the ENCON committee as shown below: 
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Table C-3: Estimated incoming fund and expenses for 2012-2016 
(million Baht) 

Budget year  2012 2013 2014 2015 2016 Total 
1. Carry over 21,710 7,216 5,220 6,268 7,097 21,710
2. Incoming Fund 7,214 7,379 7,453 7,528 7,453 37,027
3. Circulation fund from DEDE 1,056 751 479 274 178 2,738
4. Circulation fund from EPPO 214 606 116 27 1 964

Total 30,194 15,952 13,268 14,097 14,729 62,439
5. Expenses   
5.1 Accrued expenses 5,978 3,732 - - - 9,710
5.2 Estimated expenses 17,000 7,000 7,000 7,000 7,000 45,000

Total expensed 22,978 10,732 7,000 7,000 7,000 54,710
6. Year end balance 7,216 5,220 6,268 7,097 7,729 7,729

Source : Minutes of ENCON Fund committee meeting on 1 March 2012 [12] 

C.3		Building	Energy	Code	(BEC)	
 
A study of BEC was carried out by an energy group under the US and ASEAN 

Cooperation Program during the middle of the 1980s, which was intended to be a guideline 
for the further development of BEC in Thailand and ASEAN [13].  The guideline was later 
included in the Energy Conservation Promotion Act, B.E. 2535, which was the first 
mandatory BEC for designated buildings in 1992.  There was a study to revise the BEC by 
DEDE with assistance from DANIDA (Danish International Development Agency) in 2002, 
which focused on code improvement and specific sectors.  The new BEC was announced 
under the Energy Ministerial Regulation in 2009, and mandated for new and retrofitted 
buildings with over 2,000 square meters of total area.   

According to a study by S. Chirarattananon, the BEC requires minimum performance 
of the building envelope, lighting, and air-conditioning systems [14].   

-The code requirements were performance-based, which required a calculation of the 
thermal performance of the building envelope.  The requirements were not directly linked to 
the energy consumption and its cost.   

-Many building owners participating in the program incorrectly took the code 
requirements as ultimate targets, while they were meant to be just minimum requirements.  
 

The new BEC allows a system performance approach or whole building energy 
compliance with the introduction of life cycle costing principal and a promotion of renewable 
energy.  The proposed building complied the BEC by satisfying all system requirements for 
the building envelope, lighting, air–conditioning, and hot water generating systems.  
Otherwise, the overall energy consumption of the proposed building must be less than the 
overall energy consumption of the reference building.  With whole building energy 
compliance, the rated energy requirement of the proposed building, which is calculated by the 
summation of the rated air-conditioning energy required for a year and the summation of 
energy consumption by lighting and other appliance, is compared with the rated energy 
requirement of the reference building.  The rated energy requirement of the reference 
building is the energy requirement calculated using minimum performance coefficients for a 
building of the same shape, same floor area, same envelope area and same orientation.  The 
whole building energy requirement of the proposed building is compliant when the rated 
energy requirement of the proposed building is less than that of the reference building.  The 
new BEC accredits the use of renewable energy, such as day lighting and photovoltaic 



Promoting energy efficiency investments for climate change mitigation and sustainable development 
for ESCAP 

C-8 

electricity generation.  Day lighting can be used to replace the traditional lighting system in 
the building, while the electricity generated by a photovoltaic system can reduce the 
electricity demanded from the grid.  The excess of the generated electricity which is fed back 
to the grid can decrease the total energy usage in the calculation.   

 

C.4		Key	Lessons	Learned	and	Recommendations		
 
 The ENCON program has been implemented since 1992 with three completed phases.  
There are lessons learned from previous phases as follows: 
 
1. Encouraging consumers to buy or use highly energy-efficient equipment/appliances with 
energy efficiency labels is an effective measure for promotion of energy efficiency program. 
 
2. Establishment and enforcement of energy standards for appliances, e.g. minimum energy 
performance standards (MEPS), will prevent the distribution and use of low energy-efficient 
products.  
 
3. ESCO services under both saving sharing scheme and guaranteed saving scheme have 
reduced credit risk and performance risk for energy efficiency improvement projects by 
providing turnkey energy services with performance based and/or lending based contracting 
to energy users, and boosted lenders’ confidence.  Eventually, local banks are able to lend 
regardless of the support from ENCON Fund.  
 
4. The energy saving potentials of the designated factories and buildings participated in the 
early phases of the program were not enough to achieve the saving target.  Those with high 
energy saving potentials should be included to accelerate the energy saving accomplishment 
and to fulfill the target. 
 
5. Financial analysis was proven to be an essential tool to convince factory and building 
owners of saving over investments.  A large amount of net present value (NPV) and a short 
payback period could attack their interest and support in energy saving projects. 
 
6. Development of professionals in the energy conservation, like energy managers, who are 
responsible for energy management and operation, verification and monitoring, consultancy 
and engineering services provision, planning and supervision, is necessary for the promotion 
of the implementation of energy conservation measures.  
 
7. Public awareness can be created and behavior can be changed by provision of knowledge 
about energy conservation to the general public, via the teaching/learning process in 
educational institutions, fostering youth awareness, and other PA activities.  
 
8. According to the Energy Conservation Promotion Act, the Prime Minister, the Science 
Technology and Energy Minister, the Industry Minister, the Finance Minister, and the 
Interior Minister are appointed to the care and charge of the Act.  Close cooperation among 
the committee members will strengthen the policy coordination among relevant ministries, 
especially between Ministry of Energy, Ministry of Industry and Ministry of Transport.  
 
9. It is noticeable that the success in the implementation of the energy conservation program 
can be achieved through promotions via 4 major measures such as 1) Energy Credit and 
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Revolving Fund to promote energy efficiency and alternative energy; 2) Tax measures and 
privileges on both cost-based and performance-based basis; 3) Joint ventures via the use of 
ESCO Fund; and 4) DSM Bidding. 
 
10. There have been barriers in the cooperation among relevant ministries.  An establishment 
of an institutional agency/organization, responsible for the planning, supervision and 
promotion of the implementation of energy conservation measures, will ensure compliance 
with energy efficiency requirements.  
 
11. Currently, project proposals are required for review and approval under the DSM Bidding 
scheme.  The costly proposals are prepared by large-scale businesses that have the technical 
capability and budget.  It is difficult for small-scale businesses and SMEs to participate in the 
DSM Bidding scheme due to the requirements.   In order to allow accesses for the 
subsidization for investment in the implementation of energy conservation measures, the 
Standard Offer Program (SOP) scheme which does not require bidding, instead pre-
evaluation of investment and energy saving, can be implemented.   
 
12. There has not been any requirement for energy service providers to improve energy 
efficiency of their processes.  The Energy Efficiency by Utilities (EEU), or the minimum 
standards for large energy businesses to encourage their customers to implement energy 
conservation measures can be an important mechanism to provide both technical and 
financial assistance to small and medium enterprises (SMEs).  
 

C.5		Climate	Change	Policies	
 

There have been developments of climate change policies in Thailand since 2008 
[15].  The first national strategy on climate change was enforced during 2008 until 2012.  
Following the national strategy on climate change, climate change master plan has been in 
effect since 2012 and covers through 2050.  Both plans can be summarized as follows: 
 

1.	National	Strategy	on	Climate	Change	B.E.	2551‐2555	(2008‐2012)	
The National Strategic Plan on Climate Change B.E.2551-2555 (2008- 2012), which 

was meant to be used by relevant agencies as guidelines to develop their own plans to address 
climate change, was formulated by the National Committee on Climate Change Policy and 
acknowledged by the cabinet in 2008. 
 

2.	Thailand	Climate	Change	Master	Plan	2012	–2050	
The Ministry of Natural Resources and Environment (MNRE), the national focal 

point of the United Nations Framework Convention on Climate Change (UNFCCC) has 
formulated Thailand Climate Change Master Plan (2012-2050), which is intended to be a 
framework of integrated policies and action plans relating to climate change.  The objectives 
of the master plan are clearly stated as: 

•To serve as a framework and mechanism for solving the nation’s climate change 
problem both in adapting to climate change and reducing greenhouse gas emissions in 
every sector,  
•To motivate every sector and level to be able to create operational plans/ 
implementation plans for climate change properly, appropriately, efficiently, and with 
concrete effectiveness,  
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•To promote Thailand’s sustainable development in a way that is in line with the 
international endeavor in solving the climate change problem,  
•To transition Thailand into a sustainable low-carbon society in line with sufficiency 
economy philosophy. 

 
Three key strategies are provided as operational guidelines for the achievement of the 

defined objectives as follows:  
 
Strategy 1: Adaptation for coping with the negative effects of climate change  

As the reverse effects of climate change is inevitable, it is necessary to raise all 
parties’ awareness of the issue and effects of climate change.   Early preparation for coping 
with and mitigating climate change impacts in a short, medium and long term is useful.  All 
related parties at every level are encouraged to work together to prepare work plan and action 
plan for adaptation in an appropriate way.   
 
Strategy 2: Mitigation of greenhouse gas emissions and increase of greenhouse gas sinks  
 Mitigation of greenhouse gas emission is an essential strategy to slow down or 
maintain the concentration of greenhouse gas in the atmosphere.  The objectives of the 
strategy are to promote participation from every sector and level in reducing greenhouse gas 
emissions and increasing greenhouse gas sinks, and to promote efficient use of the nation’s 
energy and resources both in terms of reducing greenhouse gas emissions and increasing 
greenhouse gas sinks, and to create bodies of knowledge on environmentally-friendly 
manufacturing processes, consumption, and services as well as creating the potential of each 
sector in reducing gas emissions as well as seeking alternatives for the alleviation of the 
effects.   
 
Strategy 3: Strengthening the capacity of human resources and institutions and to manage the 
risks from the effects of climate change and cross cutting issues. 

Capacity of human resources, organizations and the nation is to be enhanced to 
manage risk from the effects of climate change through mechanisms that will move, drive 
Master Plan towards systematic, concrete, and effective implementation, and cooperation 
integration in determining the nation’s positions in international negotiation to generate 
maximum benefit for the country.   

 

3.	NAMA	Development	in	Thailand	
 The nationally appropriate mitigation actions development in Thailand was presented 
by Mr. Chaiwat Muncharoen, Deputy Exective Director, Thailand Greenhouse Gas 
Management Organization (TGO) [16].  It was proposed in the presentation to launch MVR 
for NAMA in 2013, and the process to continue until 2017 as shown in Figure C-1. 
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The future energy consumption proportions by the major economic sectors, such as 
industrial, commercial and residential building, and transport sectors, are assumed to be equal 
to those in the year 2009 (Table D-1). 

 
Table D-1: Final Energy Consumption by Economic Sector in 2009 

 
Economic Sector Final Energy 

Consumption  
in 2009 
(ktoe) 

Share 
(%) 

Transportation 24,132 36 
Industry 23,798 36 
Commercial buildings and residential  15,029 22 
Others 3,739 6 
Total 66,339 100 

 
Source: Ministry of Energy [19] 

Industry	
 

The assessment of energy consumption in the industrial sectors accounted for 36% of 
the total energy consumption in the 2009. This sector is divided into five main clusters: non-
metal, food and beverage, chemical, paper, basic metal, and other. These clusters shared 31%, 
31%, 10%, 8%, 4%, and 16% of total energy consumption respectively. The forecast energy 
demand in 2030 under the case of BAU would be 62,700 ktoe. 

 
Table D-2: Energy share and forecast by industrial cluster 
 
Industrial Cluster Energy Demand in 

2009 
(ktoe) 

Share 
(%) 

Energy Demand in 
2030 under BAU 

Case 
(ktoe)1 

Non-metal 7,406 31 19,510 
Food and Beverage 7,282 31 19,260 
Paper 2,439 10 4,830 
Chemical 1,836 8 6,460 
Basic metal 1,030 4 2,700 
Others2 3,202 16 9,940 
Total 23,195 100 62,700 
Remarks: 1 Assuming there is no change in the industrial structure and energy demand shares are constant 

   2 Estimated by using the average percentage of the overall industrial cluster potential 
Source: Ministry of Energy [19] 
 

Commercial	building	and	residential	sectors	
 

Commercial buildings and residential sectors accounted for 22% of the total energy 
consumption in the 2009. This sector is divided into two groups : (1) the large commercial 
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building group and (2) the small commercial building group and residential group, due to 
their different energy consumption characteristics. The energy consumed is divided into 
electricity and fuel.  

 
The large commercial building group is divided into eight building types: office 

buildings, department stores, retail and wholesale business facilities, hotels, condominiums, 
medical centers, education institutions and other general buildings.  These buildings 
constituted 37%, 12%, 12%, 12%, 7%, 6%, 6%, and 8% of total electricity consumption in 
the 2007 respectively.  The retail and wholesale have the largest share of LPG consumption 
(36% of the total volume of LPG consumption in the 2007) following by department stores 
(28%), hotels (13%), office buildings (12%), condominiums (4%), medical centers (3%), 
educational institutions (3%), and other general buildings (1%), respectively.  With the same 
consumption proportions, the total electricity demand in 2030 of this sector would be 49,705 
GWh or 4,235 ktoe; and the LPG demand would be 949 ktoe. 

 
Table D-3: Electricity demand share and forecast in the large commercial building group 

 
Building Type Electricity 

Demand in 2007 
(Gwh) 

Share 
(%) 

Electricity 
Demand in 

2030  
under BAU 

Case 
(Gwh) 

Office building 7,139 37 11,211 
Department store 2,351 12 8,466 
Retail and wholesale business facility 2,351 12 3,265 
Hotel 2,339 12 7,366 
Condominium 1,303 7 1,931 
Medical center 1,172 6 2,163 
Educational institution 1,102 6 12,947 
Other general buildings 1,365 8 2,356 
Total 19,125 100 49,705 

Source: Ministry of Energy [19] 
 

Table D-4: LPG consumption share and forecast in the large commercial building group 
 

Building Type LPG 
Consumption 

in 2007 
(ktoe) 

Share 
(%) 

Volume of 
LPG 

Consumption 
in 2030 BAU 

(ktoe) 
Office building 31 12 114 
Department store 72 28 266 
Retail and wholesale business facility 91 36 342 
Hotel 32 13 123 
Condominium 10 4 38 
Medical center 8 3 28 
Educational institution 6 3 28 
Other general buildings 3 1 9 
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Total 254 100 949 
Source: Ministry of Energy [19] 

 
In the small commercial building and residential group, the demand for electricity 

consumption in the lighting category and comfort categories would total 39,653 GWh or 3,379 
ktoe in 2030. The largest demand is air-conditioners account for 25,901 GWh, followed by water 
heaters, fluorescent tubes, electronic ballasts, and compact fluorescent bulbs which account for 
6,614, 5,222, 1,596, and 320 GWh, respectively. With regard to fuel consumption assessment, the 
assumptions used are that the heat demand is constant. Hence, the demand of LPG would be 
4,181 ktoe and charcoal would be 5,587 ktoe in 2030. 

 
Table D-5: Electricity forecast in the small commercial building and residential 

group 

Equipment Demand in 2030 BAU Case 

(GWh) (ktoe) 
Lighting category   
Fluorescent tube 5,222 445 
Electronic ballast 1,596 136 
Compact fluorescent bulb 320 27 
Comfort category  2,207 
Air-conditioner 25,901 564 
Water heater 6,614 445 
Total 39,653 3,379 

Remarks: 1 GWh = 0.08521 ktoe 
Source: Calculation 

 
Table D-6: Fuel share and forecast in the small commercial building and 

residential group 
 

Fuel Demand in 2030 BAU Case Share 
(%) 

(Measurement unit) (ktoe) 

Cooking gas 
(106 kg LPG) 

3,583 4,181 43 

Charcoal 
(106 kg) 

8,173 5,587 57 

Total  9,768 100 
Remarks: 1) 106 kg LPG = 1.1669 ktoe, 106 kg charcoal = 0.68364 ktoe 
 2) Charcoal demand in 2030 includes demand for energy from firewood 
Source: Calculation 

 

Transport	
 

Energy consumption in the transportation sector accounted for 36% of the total energy 
consumption in the 2009. The forecasted energy demand in 2030 would be about 54,360 ktoe 
in the BAU case.  The total energy saving potential in the transportation sector is 16,250 ktoe, 
or about 35% of the forecast energy demand in 2030.  The potential is derived from the 
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following: 12,470 ktoe, or 77% of the total potential, from the use of higher energy-efficient 
vehicles and efficient use of vehicles; 2,770 ktoe, or 17%, from the travel and goods transport 
mode shift; and 1,010 ktoe, or 6%, from the application of Travel Demand Management 
(TDM) measures, as shown in Table D-7. 
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Table D-7: Energy Conservation Potential in the Transportation Sector in 2030 
 

Approach to Energy Efficiency 
Improvement 

Energy 
Conservation 

Potential 
in 2030 
(ktoe) 

Share 
(%) 

Use of higher energy-efficient 
vehicles and efficient use of vehicles   

12,470 77 

Travel and goods transport mode shift 2,770 17 
Application of Travel Demand 
Management (TDM) 

1,010 6 

Total 16,250 100 
 
 
 

D.2		Recommended	Strategic	Approaches	
 

Under the 20-Year EEDP, it is recommended that five strategic approaches be 
employed to implement the plan as follows : 
 
Strategic Approach 1 :  Mandatory requirements via rules, regulations and standards, 
comprising four measures as follows:  
(1.1) Enforcement of the Energy Conservation Promotion Act, [as amended up to] B.E. 2550 
(2007),  
(1.2) Mandatory energy efficiency labeling for highly energy-efficient equipment/appliances, 
vehicles and buildings,  
(1.3) Enforcement of the Minimum Energy Performance Standards (MEPS) for 
equipment/appliances, buildings and vehicles, 
(1.4) Determination of the Energy Efficiency Resource Standards (EERS),which large energy 
businesses  encourage their customers to use energy efficiently.   
 
Strategic Approach 2 :  Energy conservation promotion and support, comprising five 
measures as follows:  
(2.1) Execution of a “voluntary agreement” to save energy between the public and 
commercial/industrial sectors, 
(2.2) Support and incentive provision to encourage voluntary energy- efficiency labeling for 
highly energy-efficient equipment/appliances, buildings and vehicles, 
(2.3) Promoting traveling by mass transit systems and goods transportation via highly energy-
efficient logistics systems, 
(2.4) Subsidization for investment in the implementation of energy conservation measures, i.e 
DSM Bidding scheme for large-scale businesses and Standard Offer Program (SOP) scheme 
for SMEs,  
(2.5) Support for the operation of energy service companies (ESCO), e.g. the use of funds 
from the Energy Conservation Promotion Fund to increase credit lines given by the ESCO 
Fund to alleviate technical and financial risks of entrepreneurs wishing to implement energy 
conservation measures. 
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Strategic Approach 3 :  Public awareness (PA) creation and behavioral change, comprising 
three measures as follows:  
(3.1) Public relations and provision of knowledge about energy conservation to the general 
public via the teaching/learning process in educational institutions, fostering youth 
awareness, and other PA activities, such as eco-driving.  
(3.2) Putting forth the concept and promoting activities related to the development of low 
carbon society and low carbon economy,  
(3.3) Determination of energy prices to reflect the actual costs and application of tax 
measures as an important tool to promote energy conservation with a view to fostering public 
awareness and changing the energy consumption behavior.   
 
 
Strategic Approach 4 :  Promotion of technological development and innovations, 
comprising two measures as follows:  
(4.1) Promotion of research and development to improve energy efficiency and reduce 
technological costs, particularly those related to equipment/ appliances with large markets 
and having their manufacturing bases in Thailand, including the production process, materials 
as well as buildings and housing that are energy efficient.  
(4.2) Promotion of demonstrations of energy-efficiency technology that has been technically 
proven but has not been commercialized in the domestic market, including support for 
necessary preparation to materialize wide commercial deployment of such technology.   
 
 
Strategic Approach 5 :  Human resources and institutional capability development, 
comprising two measures as follows:  
(5.1) Support for the development of professionals in the energy conservation field to be 
persons responsible for energy management and operation, verification and monitoring, 
consultancy and engineering services provision, and the planning, supervision and promotion 
of the implementation of energy conservation measures.  
(5.2) Support for the development of institutional capability of agencies/ organizations in 
both public and private sectors, responsible for the planning, supervision and promotion of 
the implementation of energy conservation measures. 
 

 
 
The strategic approaches are further divided into 34 measures [20] and the anticipated 

energy was re-estimated to be 38,845 ktoe, slightly higher than previous estimation of 38,200 
ktoe. The Table below provides anticipated energy savings, their values and proposed 
budgets by sectors for the year 2030 under the Energy Efficiency Development Plan. 
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Table D-8: Anticipated energy savings, their values, and proposed budgets by sectors 
for the year 2030 under the Energy Efficiency Development Plan. 
Sectors Previous 

Saving 
Target 
(ktoe) 

Anticipated 
Energy 
Saving 
(ktoe) 

Values of energy 
saved 

Supporting 
budget 

(M Baht) (%) (M 
Baht) 

(%) 

Transport 15,100 15,323 582,892 52.8 13,010 10.1
Industry 16,100 16,257 296,589 26.9 69,066 53.6
Commercial buildings 3,600 3,630 117,134 10.6 19,640 15.3
Small business and 
households 

3,400 3,635 107,656 9.7 27,024 21.0

Total 38,200 38,845 1,104,270 100.0 128,740 100.0
Source: Ministry of Energy [19] 
 

The anticipated energy savings for different sectors can be devided into electricity and 
heat, including the amounts of abated CO2, as shown in the Table below. 
 
Table D-9: Anticipated energy savings in forms of electricity and heat, and abated CO2 
for the year 2030 under the Energy Efficiency Development Plan. 
 

Sectors Saved energy and abated CO2 in the year 2030 
Subtotal 
(ktoe) 

Electricity 
(ktoe) 

Heat 
(ktoe) 

Abated 
CO2 

(Mtons) 
Transport 15,323 0 15,323 47.30
Industry 16,257 54,107 11,646 56.44
Commercial buildings 3,630 34,493 692 19.81
Small Buildings and 
households 

3,635 28,213 1,231 16.60

Total 38,845 116,813 28,891 140.15
Source: Ministry of Energy [19] 
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building and residential sector, 7,000 ktoe (divided into the large commercial building group, 
3,600 ktoe, and the small commercial building and residential group, 3,400 ktoe). 
 
Table E-1: Summary of energy conservation potential in 2030 

 
Economic Sector  Energy Saving Potential (Technical) 

in 2030 
Energy 
Saving 

Target by 
2030 
(ktoe) 

Share 
(%) 

Heat  
(ktoe)  

Electricity  
(GWh)  

Total  
(ktoe)  

Industrial  13,758  42,146  17,350  16,100  42 
Transport  16,293  -  16,293  15,100 40 
Commercial building & 
Residential  
 large commercial building  
 small commercial building 
& residential  

 
 

573 
1,690  

 
 

38,786  
23,220 

 
 

3,878  
3,670 

 
 

3,600  
3,400 

9
9 

Total  32,314  104,152  41,191  38,200  100 

 
Source:   Ministry of Energy [17] 

Industry	
 

The energy conservation potential, in technical terms of each industrial cluster is 
roughly assessed by comparing Thailand’s current average specific energy consumption 
(SEC), or the amount of energy used per unit of product in each cluster, with the best SEC or 
best practice in foreign countries or with the best practices in Thailand (in the case that no 
comparable foreign best practice is available).  The best specific energy consumption (SEC) 
derived will be set as the target for energy efficiency improvement in the respective industrial 
clusters in the next 20 years.  When considered jointly with the forecast product outputs up to 
2030, the assessment of the overall energy conservation potential in each year up to 2030 can 
be made. The potential in the industrial sector is about 17,350 ktoe, accounting for 10% of 
the forecast energy demand in 2030 under the BAU case.  The food and beverage cluster has 
the highest saving potential, i.e. 6,756 ktoe, or 39% of the forecast demand.  Next to it are the 
non-metal, paper, chemical, basic metal, and others clusters, with energy saving potentials of 
3,145 ktoe, 2,655 ktoe, 1,724, 377, and 2,692 ktoe respectively.  
 

Table E-2: Energy saving potential by industrial cluster1 

 
Industrial Cluster Energy Saving 

Potential in 20303 
(ktoe) 

Energy Saving 
Potential Share  

(%) 
Non-metal 3,145 18 
Food and Beverage 6,756 39 
Paper 2,655 15 
Chemical 1,724 10 
Basic metal 377 2 
Others2 2,692 16 
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Total 17,350 100 
Remarks: 1 Assuming there is no change in the industrial structure and energy demand 

shares are constant 
    2 Estimated by using the average percentage of the overall industrial 

cluster potential 
    3 Estimated by referring the energy saving potential share of 2011 version 
 
Source: Ministry of Energy [17], [19] 

 
 

Commercial	building	and	residential	sector	
 

The overall energy conservation potential in the commercial building and residential 
sector in 2030 can be 7,548 ktoe, accounting for 5% of the forecast energy demand in 2030 
under the BAU case. The large commercial building share is 52% of total potential of this 
sector and the small commercial building and residential group share is 48%. The energy 
conservation target of this sector is 7,000 ktoe or 18% of the total energy conservation target 
in 2030: large commercial buildings for 3,600 ktoe and small commercial building and 
residential group for 3,400 ktoe.  
 
Table E-3: Energy conservation potential in the commercial building & residential sector 
 
Building Group Energy 

Type 
Energy Conservation 

Potential in 2030 
(ktoe) 

Share 
(%) 

Larger commercial building Electricity 3,305 44 
 Fuel 573 8 
Small commercial building 
and residential 

Electricity 1,980 26 

 Fuel 1,690 22 
Total  7,548 100 

Source: Ministry of Energy [17], [19] 
 
 
 

In large commercial buildings, the assessment of electricity saving potential is based 
on the comparison between the average energy consumption and the minimum energy 
consumption efficiency standard of buildings, i.e. Building Energy Code (BEC), High Energy 
Performance Standard (HEPS), Economic Building (Econ), and Zero Energy Building (ZEB). 
The potential of this group is 3,305 ktoe, or 44% of total energy conservation potential of this 
sector in 2030. The assessment of fuel saving potential is based on the comparison between 
the average efficiency of various types of equipment using LPG, which are available in the 
market and are currently in use, and the possible highest efficiency of such equipment which 
can be achieved by using currently available technologies or those to be developed in the 
future. The fuel saving potential is 573 ktoe, or 8% of total energy conservation potential of 
this sector in 2030. 
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Table E-4: Electricity saving potential in the large commercial building group 
 

Building Type Saving 
Potential in 

2030 
(GWh) 

Share 
(%) 

Office building 10,084 26 
Department store 5,818 15 
Retail and wholesale business 
facility 

2,715 7 

Hotel 5,818 15 
Condominium 1,551 4 
Medical center 1,164 3 
Educational institution 9,697 25 
Other general buildings 1,939 5 
Total 38786 100 
Source: Ministry of Energy [17], [19] 

 
Table E-5: Fuel saving potential in the large commercial building group 

Equipment Saving 
Potential in 

2030 
(ktoe) 

Share 
(%) 

LPG burner 499 87 
Liquid fuel burner 74 13 
Total 573 100 

 
Source: Ministry of Energy [17], [19] 

 
Electricity saving potential in small commercial buildings and residential group is 

derived from the use of fluorescent tubes, electronic ballasts, compact fluorescent lamps, air-
conditioners and water heaters, of which energy efficiency is higher, and the energy saving 
potential is 23,220 GWh or 1,980 ktoe, or 26% of total energy conservation potential of this 
sector in 2030. While fuel saving potential from the efficiency with regard to fuel consumption 
assessment, the assumptions used are that the heat demand is constant.  The efficiency of LPG 
stoves will be increased from the current 49% to 65% by 2030.  The use of firewood in 2030 is 
expected to be totally replaced by charcoal as the latter is more convenient for use, and hence a 
higher demand for charcoal is expected in 2030, while the efficiency of charcoal stoves is 
expected to increase from currently 25% to 30% in 2030. Energy conservation potential of LPG 
stove, replacement of firewood by charcoal, and the efficiency charcoal stove are 1,690 ktoe, 
or 22% of total energy conservation potential of this sector in the 2030. 

Transport	
 

Energy conservation in the transportation sector can be divided into three major 
approaches, i.e. (1) improvement of energy efficiency of motor vehicles, (2) energy 
efficiency improvement by shifting the modes of travel or goods transport, and (3) energy 
efficiency improvement by travel demand management (TDM). The potential in this sector is 
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about 16,293 ktoe, accounting for 10% of the forecast energy demand in 2030 under the BAU 
case. Energy saving potential is 12,546 ktoe or 77%, from the use of higher energy-efficient 
vehicles and efficient use of vehicles; 2,770 ktoe, or 17%, from the travel and goods transport 
mode shift; and 978 ktoe, or 6%, from the application of Travel Demand Management 
(TDM) measures. 
 
Table E-6: Energy conservation potential in the transportation sector 
 
Approach to energy efficiency improvement Energy conservation 

potential in 2030 
(ktoe) 

Share 
(%) 

Use of higher energy-efficient vehicles and efficient 
use of vehicles 

12,546 77 

Travel and goods transport mode shift 2,770 17 
Application of travel demand management (TDM) 978 6 
Total 16,293 100 
Source: Ministry of Energy, 2012 [17], [19] 
 

E.2		Avoided	CO2	emission	
 

The investment in energy conservation in each year will result in energy saving and 
cumulative avoided carbon dioxide (CO2) emission in following years throughout the 20-year 
period of this EEDP. The cumulative final energy saving up to 2030 will be about 335,587 
ktoe, or an annual average of 16,779 ktoe, and avoided CO2 emission at about 1,174 million 
tons, or an annual average of 59 million tons (see Table E-7).  Besides these direct benefits, 
other indirect benefits will also be obtained, such as an improvement in environmental quality 
and a positive impact on the macroeconomic area. 

 
Table E-7: Expected Benefits from the EEDP Implementation 

 
Year Energy Saving Target by Year Towards 2030 Total 

(ktoe) 
Saving 
MtCO2Industrial Transport Commercial Residential

2011 268.52 251.85 60.04 56.71 637.12 2.73 

2012 473.96 444.52 105.98 100.09 1,124.56 5.01 

2013 716.46 671.96 160.2 151.3 1,699.91 7.55 

2014 999.26 937.19 223.44 211.02 2,370.91 10.38 

2015 1,384.97 1,298.95 309.68 292.48 3,286.09 13.94 

2016 1,896.20 1,778.42 423.99 400.44 4,499.05 18.38 

2017 2,654.65 2,489.77 593.59 560.61 6,298.62 24.57 

2018 3,527.35 3,308.26 788.72 744.91 8,369.23 31.57 

2019 4,503.35 4,223.64 1,006.96 951.02 10,684.96 39.3 
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2020 5,572.33 5,226.22 1,245.99 1,176.77 13,221.31 47.68 

2021 6,767.62 6,347.27 1,513.26 1,429.19 16,057.33 56.96 

2022 8,090.27 7,587.77 1,809.01 1,708.51 19,195.56 67.14 

2023 9,425.41 8,839.98 2,107.55 1,990.46 22,363.41 77.4 

2024 10,771.42 10,102.38 2,408.52 2,274.71 25,557.03 87.74 

2025 11,953.09 11,210.66 2,672.74 2,524.26 28,360.75 96.93 

2026 12,864.00 12,064.99 2,876.42 2,716.62 30,522.03 104.19 

2027 13,679.94 12,830.26 3,058.87 2,888.93 32,458.00 110.79 

2028 14,497.76 13,597.28 3,241.73 3,061.64 34,398.41 117.4 

2029 15,291.75 14,341.96 3,419.27 3,229.31 36,282.30 123.84 

2030 16,100.00 15,100.00 3,600.00 3,400.00 38,200.00 130.38 

Share 42% 40% 9% 9% 100% Share 

Source: Ministry of Energy [18] 
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F. Conclusions	and	Recommendations	

Conclusion	
 
Energy efficiency improvement and conservation has been the main focus of 

Thailand’s energy policy for more than two decades.  The effort in encouraging of energy 
efficiency improvement and energy conservation started with a study of the BEC (Building 
Energy Code), which was carried out by an energy group under US and ASEAN Cooperation 
Program in middle of 1980s, was intended to be a guideline for further development of BEC 
in Thailand and ASEAN.  The guideline was later included in the Energy Conservation 
Promotion Act, B.E. 2535, which was the first mandatory BEC for designated buildings in 
1992.  Later, the BEC was revised by DEDE with an assistance from DANIDA (Danish 
International Development Agency) in 2002, which was focused on code improvement and 
specific sectors.  The new BEC was announced under the Energy Ministerial Regulation in 
2009, and mandated for new and retrofitted buildings with over 2,000 square meters of total 
area.   

 
The Energy Conservation Promotion Act, B.C.2535 was announced and in force in 

1982 to promote energy conservation, energy efficiency, and renewable energy development.   
The Act empowers Thai Government to implement various measures through the National 
Energy Policy Council to improve the efficiency of the utilization of energy in different 
sectors, which are energy conservation in factories, energy conservation in buildings, and 
energy conservation in machinery, equipment and promotion of energy-efficient materials.  
Under this Act, the Energy Conservation Promotion Fund (ENCON Fund) was established as 
a working capital to provide financial support to government agencies, state enterprises, non-
government organizations, individuals, and businesses that wish to implement measures to 
increase efficiency in energy utilization.  The sources of the ENCON Fund are oil fund, 
contributions, surcharges, and government subsidies.  There have been four phases of 
ENCON programs starting from 1995.  The current phase, fourth phase, covers the period of 
2012-2016. 
 

There are measures supported by the ENCON programs for energy efficiency 
improvement on the industrial, transportation and household/business/government sectors as 
follows: 

 
(1) Industrial Sector 
Various measures have been introduced to encourage energy efficiency improvement 

in the industrial sector. 
a) Revolving Funds or Soft loans, 
b) ESCO (Energy Service Company) Venture Capital, 
c) Tax incentives, 
d) DSM by Bidding Mechanism 
e) Other Supportive Measures for SMEs 

 
(2) Transport Sector 
a) More “Park and Ride” areas, 
b) Transportation Incentive Programs in three main areas, i.e.  
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(i.) Feasibility Study on Oil Consumption Reduction in the Goods Transport Business, 
(ii.) Promotion and Demonstration of Energy Efficiency Improvement in the 
Transport Sector, and  
(iii.) Promotion of Smart Driving for Energy Saving in the Transport Sector 
 
 (3) Demand Side Management (Household/Business/Government Sectors) 
a) Promotion of high-efficiency equipment 

(i.) Minimum Energy Performance Standards (MEPS): air-conditioners, 
refrigerators, ballast, fluorescent lamps and compact fluorescent lamps 
(ii.) Energy efficiency labeling: Energy Label No.5 for various products such as 
refrigerator, air-conditioner, compact fluorescent lamp, ballast, fan, nutritious 
brown rice, rice cooker, and electric lamp  
(iii.) Establishment of the standards of LPG-fired cooking stoves; 
(iv.) Promotion of high-efficiency charcoal cooking stoves; 
(v.) Establishment of building codes & building material standards to improve 
energy efficiency of the design and construction of the new and existing buildings; 
(vi.) Promotion of high efficiency CFL (Compact Fluorescent Lamp)  
(vii.) Promotion of high efficiency T5 fluorescent lamps 

b) Public awareness campaigns such as TV spots, booklets, youth activities, etc. 
 
 
 
Recently, Thailand’s 20-Year Energy Efficiency Development Plan (EEDP for 2011-

2030) was approved in 2011 to provide the national policy framework and guidelines on 
energy conservation implementation in the long term, with the following two main 
objectives: 

(1) To set the energy conservation targets in the short term (five years) and in the long 
term (20 years), both at the national level and by energy-intensive economic sectors, i.e. 
transportation, industry, commercial and residential sectors; 

(2) To lay down strategies and guidelines promoting energy conservation to achieve 
the targets specified under (1) above, and to lay down measures and work plans to serve as 
the framework for concerned agencies in formulating their respective action plans for energy 
conservation promotion.   

 
Thailand’s 20-Year Energy Efficiency Development Plan (2011-2030) was 

formulated based on the following assumptions: (1) the GDP growth rate will be at an annual 
average of 4.3%; (2) the population growth rate will be at an approximate annual average of 
0.3%; and (3) the energy model developed for this purpose is based on the statistics of the 
past 20 years, from 1990 to 2010, with 2010 as the base year.  The Government intends to 
reduce energy intensity by 25% in 2030, compared with that in 2005. That amount is 
equivalent to reducing the final energy consumption by 23% in 2030, or about 38,200 
thousand tons of crude oil equivalent (ktoe) and reduce of overall CO2 emissions by 130.38 
million tons (EEDP Revision 2012, Ministry of Energy).  Furthermore, the government aims 
at reducing energy elasticity (the percentage change in energy consumption to achieve a 1 per 
cent change in GDP) from an average of 0.98 over the past 20 years to 0.7 over the next 20 
years 

 
Under the 20-Year EEDP, it is recommended that five strategic approaches be 

employed to implement the plan as follows : 
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Strategic Approach 1 :  Mandatory requirements via rules, regulations and standards 
Strategic Approach 2 :  Energy conservation promotion and support 
Strategic Approach 3 :  Public awareness (PA) creation and behavioral change 
Strategic Approach 4 :  Promotion of technology development and innovation 
Strategic Approach 5 :  Human resources and institutional capability development 

 
In addition to the above strategic approaches, the following recommendations are provided : 

 The government should allow the determination of energy prices to reflect the 
actual costs and application of tax measures as an important tool to promote energy 
conservation, with a view to fostering public awareness and changing people's energy 
consumption behavior. 

 The Ministry of Finance should devise tax measures to promote energy 
conservation in factories and goods transportation.  

 The Ministry of Industry and the Ministry of Energy should jointly speed up the 
implementation of the Minimum Energy Performance Standards (MEPS) for electrical 
appliances, and energy-efficiency labeling for cars.  

 The objectives of energy efficiency policy should extend beyond climate change 
mitigation to encompass energy security, economic development and improved 
environmental quality. The potential of energy efficiency related to current technologies that 
are less mature could be locked out of a future low-carbon energy system.  



Promoting energy efficiency investments for climate change mitigation and sustainable development 
for ESCAP 

G-1 

G. References		
 
[1] Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Annual Report: Thailand Energy Statistics 2011 
[2] Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Annual Report: Electric Power in Thailand 2011 
[3] Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Annual Report: Thailand Alternative Energy Situation 2011 
[4] Energy Policy and Planning Office, Ministry of Energy, Summary of Thailand power 

development plan 2012-2030 (PDP2010: Revision 3) 
[5] Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Pocket Book 2011: Energy in Thailand 
[6] Department of Alternative Energy Development and Efficiency, Ministry of Energy, 

Annual Report: Thailand Energy Efficiency Situation 2011 
[7] Asia Pacific Energy Research Centre (APERC), 2009. APEC Energy Overview 2008, 

Asia-Pacific Economic Cooperation (APEC) Secretariat. Available at: 
http://www.google.com/url?sa=t&rct=j&q=apec%20energyoverview%20&source=web
&cd=2&ved=0CCYQFjAB&url=http%3A%2F%2Fwww.iadb.org%2Fintal%2Fintalcdi
%2FPE%2F2009%2F03464.pdf&ei=75ngTpPfI6uRiQfPhNmkBQ&usg=AFQjCNHkD
iNtbNOZjDJVnB5s1867kFMp_A.  

[8] APEC Energy Working Group, Asia-Pacific Economic Cooperation, PEER review on 
energy efficiency in Thailand, 2010 

[9] Soksod, Srinual and Suwicharcherdchoo, Panu, Rescaling the Energy Label No.5: 2006 
version in Thailand, the 2nd Energy Network Thailand Meeting,  27-29 Jul, 2006 

[10] Phumaraphand, Napaporn, Presentation “Thailand’s Compact Fluorescent Lamps 
Program: Experience and Lessons Learned”, presented on June  2011, EGAT 

[11] Minutes of meeting of the Energy Conservation Promotion Fund Committee dated 2 
December 2003 

[12] Minutes of ENCON Fund committee meeting on 1 March 2012 
[13] Sutabutr, Twarath, Deputy Director General, Department of Alternative Energy 

Development and Efficiency, “Building Energy Code and Regulations”, presented at 
Thai-US Creative Partnership Seminar on Green Building and Design, Ministry of 
Foreign Affairs, 26 Sep 2011 

[14] Chirarattananon, Surapong, “Revised Building Energy Code of Thailand : Potential 
Energy and Power Demand Savings”, 2nd ENETT Conference, Nakornrachasrima, 27-
29 July 2006 

[15]  Nuntapotidech, Araya, “Thailand Strategic Plan on Climate Change”, Office of Natural 
Resources and Environmental Policy and Planning (ONEP), Ministry of Natural 
Resources and Environment 

[16]  Muncharoen, Chaiwat, “NAMA Development in Thailand”, Thailand Greenhouse Gas 
Management Organization (TGO), http://www.thai‐german 
cooperation.info/download/1_nama_dev.pdf 

 [17] Ministry of Energy, Energy Efficiency Development Plan 20 Years (EEDP2010: 
Revision 2012) (Presentation) 

[18] Ministry of Energy, Presentation “Discussion of Thailand 20-Yeaer Energy Efficiency 
Development Plan (EEDP) 2011-2030 (Revised 2012)” (Presented by the Joint 
Graduate School of Energy and Environment (JGSEE)) 



Promoting energy efficiency investments for climate change mitigation and sustainable development 
for ESCAP 

G-2 

[19] Ministry of Energy, Thailand 20-Year Energy Efficiency Development Plan (2011-
2030). Available at: http://www.eppo.go.th/encon/ee-20yrs/eedp_eng.pdf.,  

[20] 20-Year Energy Conservation Plan, B.E.2554-2573, presented by EPPO/ABLE on 21 
February 

   

 


