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LCS Activities in Thailand -2012 

18th AIM International Workshop, NIES 2 

- Appropriate (min) CO2 reduction target in 2020 
- LCS Roadmap to Low Carbon Thailand 2050 
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Medium potential scenario : Potentials of CO2 
Countermeasures in 2020 at 17.90% (66 Mt-CO2) 
 

Low potential scenario : 
Potentials of CO2 
Countermeasures in 2020 
at 13.47% (42 Mt-CO2) 

Medium potential scenarioMedium potential scenario : Potentials of COPotentials of CO2
Countermeasures in 2020 at 17.90Countermeasures in 2020 at 17.90Countermeasures in 2020 at 17.90Countermeasures in 2020 at 17.90% (66 Mt-CO2)

One of 3 scenarios going to be selected to 
pledge the target in 2020 High potential scenario : Potentials of CO2 

Countermeasures in 2020 at 20% (73 Mt-CO2) 

Sources: MONRE, ONEP, MOEN Thailand 2012 



1st LCS Scenario by AIM/ExSS 2nd LCS Roadmap by AIM/Enduse 
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LCS Roadmap Objectives 
• To construct a roadmap to low-carbon 

Thailand towards 2050 on the basis of low 
carbon scenarios by using AIM/Enduse. 

• To create awareness among Thailand’s 
authorities, government, stakeholders and 
communities for discussion on decisive actions 
to be taken to realize a robust growth and 
low‐carbon Thailand.  
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Methodology (LCS Action Plan) 
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Methodology (AIM/Enduse) 
Energy Energy Technology Energy Services

- Oil
- Coal
- Gas
- Solar
- (Electricity)

- Boiler
- Power generation
- Blast furnace
- Air conditioner
- Automobile

- Lighting
- Steel products
- Cooling
- Transportation

Energy Consumption
CO2 Emissions Technology Service Demand

Energy Database Technology Database Socio-economic Scenario

- Energy type
- Energy price
- Energy constraints
- CO2 emission factor

- Technology price
- Energy consumption
- Service supplied
- Share
- Lifetime

- Population growth
- Economic growth
- Industrial structure
- Employees
- Lifetime
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National Circumstance 
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Demographic and Economic Assumptions 
Average population growth 
 

Historical data (2006–2011) 
0.51% p.a. increase (2012–2050) 

Number of household 
 

Historical data (2006–2011) 
2.89% p.a. increase (2012–2050) 

Floor space 4.02% p.a. increase  
Gross Domestic Products (GDP) 
 

Historical data (2006–2010) 
Follows PDP2010 (2011–2023) 
3.92 p.a. increase (2024–2050) 

GDP share by industry 
 

Primary industry (9.68%) 
Secondary industry (37.37%) 
Tertiary industry (52.95%) 

Modal share of passenger transport Road (97.69%), Rail (0.25%), Air (2.06%) 
Modal share of freight transport Road (6.39%), Rail (0.01%), Water (91.85%), Air (1.76%) 

Socio-economic indicators 2005 2050 2050/2005 
Population (Person) 
No. of Households 
GDP (Million USD) 
Gross output (Million USD) 
     Primary industry 
     Secondary industry 
     Tertiary industry 
Per capita GDP (USD/Capita) 
Floor space for commercial (Million m2)
Passenger transport demand (Million passenger-km) 
Freight transport demand (Million tone-km) 

62,418,054 
19,016,784 

169,870 
407,157 
43,286 

146,182 
217,689 

2,721 
88

361,819 
1,826,631 

78,071,984 
67,478,570 
1,247,449 
2,939,643 

284,499 
1,098,631 
1,556,506 

15,978 
519

1,201,951 
9,701,505 

1.25 
3.55 
7.34 
7.23 
6.57 
7.52 
7.15 
5.87 
5.90
3.32 
5.31 
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Industry Passenger Transport Freight Transport Residential Commercial

Final 
Energy 
Demand 

Primary 
Energy 
Demand 
by fuel 
type in 
2050 

Coal 
17%

Petrole
um 
0% 

Natural 
gas 

66% 

Hydro 
8%

Biogas 
0% 

Co-gen 
9% 

2050BAU 

Coal 
16% 

Petroleum 
0% 

Natural 
gas 

31% 

Hydro 
6% 

Nuclear 
3% 

Solar & 
wind 
3% Biomass 

3% 

Biogas 
1% 

Coal with 
CCS 
31% 

MSW 
0% 

Co-gen 
6% 
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Power generation Industry Passenger transport
Freight transport Residential Commercial

GHG 
Emissions 

in 2050

GHG 
Mitigation 

by 2050 
Roadmap 

 -  20  40  60  80  100

Clean Power

Green Industry

Smart Passenger Transport

Effective Freight Transport

Thai Style Comfortable Houses

Modern Buildings

 81  

 90  

 48  

 8  
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CO2 Reduction (Mt-CO2) 

29.2% 
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GHG Emissions/Reductions 
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Power generation Industry Passenger transport Freight transport Residential Commercial

29.2% 

22.9% 

14.8%
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Policy 
Package for 
Roadmap 

to  
“

” 

Implementation of energy efficiency improvement

Promotion of technology transfer

Promotion of alternative and renewable energy

Implementation of energy efficiency improvement

Promotion of technology transfer

Promotion of alternative and renewable energy

Promotion of mass transit system

Promotion of new technology

Implementation of energy efficiency improvement

Promotion of technology transfer

Reduce own usage and transmission loss

Promotion of alternative energy

Promotion of renewable energy

POWER GENERATION

Building codes

Building insulation

Energy efficiency labeling

Energy performance standard of equipment

Promotion of new technology

INDUSTRY

PASSENGER TRANSPORT

COMMERCIAL

Incentive to introduce energy efficiency improvement and advanced technology

Mitigation of GHG emissions

Implementation of energy efficiency improvement

Promotion of new technology

Promotion of alternative and renewable energy

Promotion of mass transit system

FREIGHT TRANSPORT

Building insulation

Energy efficiency labeling

Energy performance standard of equipment

Promotion of new technology

RESIDENTIAL

13 18th AIM International Workshop, NIES 



Clean Power

Diffusion of new
technology

Promotion of new &
renewable energy

Energy efficiency
improvement

Clean technologyLarge emitter
programs

Power generation by
alternative energy

·Implementation of IGCC
·Improvement of 

transmission and 
distribution loss

·Implementation of large 
programs

·Diffusion of energy saving 
managing systems

·Implementation carbon 
capture storage (CCS) 
technology

·Implementation of nuclear 
technology

·R&D of gasified biofuel 
development

·R&D of new technology
·Setting guideline of 

alternative fuel
 

Promotion of Research
& Development

·Subsidy to alternative 
energy

·Planning of alternative 
energy

Power generation by
renewable energy

·Power generation from 
solid waste incineration

·Operation of bio-methanol 
power generation

·Construction of bio- 
methanol plant

Energy efficiency improvement

2010 2020 2030 2040 2050

Renewable energy

New technology

- Nuclear

- Steam power plant with CCS

- Biomass steam power plant

- Solar

- Wind

- Municipal Solid Waste (MSW) 8,398 kt-CO2

15,630 kt-CO2

26,128 kt-CO2

27,235 kt-CO2

298,550 kt-CO2

592,571 kt-CO2

212,657 kt-CO2

81,607 kt-CO2

613,250 kt-CO2

- IGCC with CCS

- Supercritical power plant with CCS 212,657 kt-CO2

106,329 kt-CO2

- Biogas

221,158 kt-CO2

DEDE, EGAT 

MOST 
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Conventional steam power plant Combined cycle power plant
Gas tubine power plant Gas engine
Hydro power plant co generation
Imported hydro Biomass steam power plant
Nuclear Solar
Wind Municipal solid waste
IGCC Supercritical power plant
Steam power plant with CCS IGCC with CCS
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LCP-ABS Implementation of basic energy efficiency improvement

2010 2020 2030 2040 2050

Diffusion of advanced technology in industrial processes

Fuel shift from coal and oil to natural gas and LPG

Combined heat and power system

- Diffusion of high performance equipments by large emitter programs

88,836 kt-CO2

463,094 kt-CO2

504,750 kt-CO2

581,734 kt-CO2

- Heating process

- Cooling system

- Motor system

49,059 kt-CO2

8,668 kt-CO2

25,289 kt-CO2

* Heating process

* Cooling system

* Motor system

268,890 kt-CO2

42,137 kt-CO2

123,369 kt-CO2

* Lighting system 14,975 kt-CO2

New technology 1,485,292 kt-CO2

* Heating process

* Cooling system

* Motor system

622,430 kt-CO2

86,889 kt-CO2

253,435 kt-CO2

- Lighting system

- Others system

3,009 kt-CO2

2,811 kt-CO2

* Others system 13,723 kt-CO2

* Lighting system 31,268 kt-CO2

* Others system 28,176 kt-CO2

1,022,198 kt-CO2

Green Industry

Diffusion of new
technology

Energy efficiency
improvement

Diffusion of energy
saving management

systems

Energy saving
behavior

Support for SMEs
Diffusion of high

performance
equipment

Environmental
management system

standard

·Diffusion of environmental 
equipment standard

·Implementation of large 
emitter programs 

·Diffusion of energy 
efficiency improvement 
equipment

·Improvement of industrial 
production technique

·Diffusion of energy saving 
behavior

·Subsidy to small 
businesses of energy 
saving management

·Planning of consultation 
system for energy 
efficient industries

·Implementation of 
advanced energy saving 
equipment

·Implementation of 
research and development 
in the nanocluster

·Improvement of research 
organization 16 18th AIM International Workshop, NIES 
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High Efficient Lighting New Lighting Existing Motors High Efficient Motors
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New technology

2010 2020 2030 2040 2050

- Hybrid (Battery)

- Hybrid (Plug-in)

Fuel switching

- Electric railway

- Electric car

19,599 kt-CO2

36,431 kt-CO2

11,633 kt-CO2

4,968 kt-CO2

8 kt-CO2

34,058 kt-CO2

- Biodiesel (B-5)

- Biodiesel (B-10)

- Ethanol

- Biodiesel (B-20)

10,719 kt-CO2

5,639 kt-CO2

2,013 kt-CO2

15,687 kt-CO2

Shift mode

- Bus to Electric train 223 kt-CO2

223 kt-CO2

Transport Demand Management 223 kt-CO2

- non-motorized implementation 223 kt-CO2

- Promotion of walkable city 223 kt-CO2

Smart Passenger
Transport

Diffusion of
new technology

Diffusion of
eco-vehicle

Mobility
management Modal shift

TDM promotion

·TDM implementation
·Improvement of 

information display
·Implementation of 

road pricing
·Diffusion of eco 

driving

Promotion of
buying alternative

vehicle

Promotion of
buying eco-vehicle

Increase of non-
motorized vehicle

Increase of public
transport

·Diffusion of 
alternative vehicle

·Alternative vehicle 
promotion

·Alternative vehicle 
subsidy

·Diffusion of eco-
vehicle

·Eco vehicle promotion
·Eco vehicle subsidy

Fuel switching

Implementation of
alternative energy

·Fuel shift of vehicle 
from oil to biofuel

·Biofuel promotion
·Biofuel vehicle 

subsidy

·Increase of bicycle 
use

·Ordinance of public 
bicycle parking area

·Promotion of park & 
ride

·Improvement of 
environment for the 
usage of  bicycle

·Designing pedestrian 

·Increase use of public 
transport inside the 
city

·Improvement of public 
transport timetable

·Improvement of 
intelligence bus 
transit system

·Promotion of bus lane 
system

·Planning of light rail 
transit

·Increase of railway 
use

Park & Ride

·Construction of car 
park

·Promotion of park and 
ride

·Promotion of car park 
around the city

18 18th AIM International Workshop, NIES 
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Effective
Freight Transport

Modal shiftDiffusion of new
technology

Promotion of buying
alternative vehicle

Fuel switching

Implementation of
alternative energy

Increase of public
transport

·Diffusion of alternative 
vehicle

·Alternative vehicle 
promotion

·Alternative vehicle 
subsidy

·Fuel shift of vehicle from 
oil to biofuel

·Biofuel promotion
·Biofuel vehicle subsidy

·Planning of light rail 
transit

·Increase of railway use

New technology

2010 2020 2030 2040 2050

- Hybrid (Battery)

Fuel switching

- Electric railway

17,278 kt-CO2

17,666 kt-CO2

388 kt-CO2

51,358 kt-CO2

- Biodiesel (B-5)

- Biodiesel (B-10)

- Biodiesel (B-20)

20,154 kt-CO2

15,873 kt-CO2

15,332 kt-CO2

Transport Demand Management 223 kt-CO2

20 18th AIM International Workshop, NIES 
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LCP-ABS 
2010 2020 2030 2040 2050

Energy efficient home appliances

Diffusion of insulated houses

- Lighting system

- Cooling system

- Heating appliances

40,501 kt-CO2

316,951 kt-CO2

14,132 kt-CO2

12,757 kt-CO2* Compact fluorescent Lamp

* T5 Lamp

147,487 kt-CO2

37,090 kt-CO2

49,088 kt-CO2* Efficient electric fan

* AC with COP-6

33,730 kt-CO2

10,979 kt-CO2* AC with COP-9

* Refrigerator with COP-6

16,599 kt-CO2* Refrigerator with COP-9

10,088 kt-CO2

* Efficient water heater

2,072 kt-CO2* Efficient iron

1,051 kt-CO2

- Cooking appliances 93,584 kt-CO2

* Efficient gas stove

13,162 kt-CO2* LED Lamp

85,767 kt-CO2

18,655 kt-CO2

- Entertainment appliances 25,292 kt-CO2

6,965 kt-CO2* Efficient others

* Efficient gas stove 7,817 kt-CO2

Thai style houses implementation 5,129 kt-CO2

Comfort houses

Diffusion of new
technology

Energy efficiency
improvement

Diffusion of energy
saving management

systems

Improvement of
insulation level

Energy and
environmental standard

labeling

Diffusion of high
performance
equipment

Environmental
education

·Environmental education in 
school

·Promotion of eco-
community association

·Diffusion of energy saving 
behavior

·Diffusion of energy 
efficient home appliances

·Encouragement of eco-
household accounting

·Diffusion of energy saving 
labeling

·Diffusion of environmental 
equipment standard

·Implementation of 
advanced energy saving 
equipment

·Implementation of 
research and development 
in the nanocluster

·Improvement of research 
organization

Energy saving
behavior

Promotion of
insulation

·Planning of consultation 
system for energy 
efficient households

·Diffusion of better 
insulated houses

·Promotion of planting tree 
on private space

·Designing to increase tree 
in household area

22 18th AIM International Workshop, NIES 
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2010 2020 2030 2040 2050

Energy efficient building appliances

Building code

- Lighting system

- Cooling system

256,717 kt-CO2

87,341 kt-CO2

80,302 kt-CO2* Compact fluorescent Lamp

* T5 Lamp

560,448 kt-CO2

294,232 kt-CO2* AC with COP-6

266,216 kt-CO2* AC with COP-9

896,702 kt-CO2

285,350 kt-CO2

89,073 kt-CO2* LED Lamp

- Cooking system 79,538 kt-CO2

79,538 kt-CO2* Efficient gas stove

Modern buildings

Diffusion of new
technology

Energy efficiency
improvement

Diffusion of energy
saving management

systems

Improvement of
insulation level

Energy and
environmental standard

labeling

Diffusion of high
performance
equipment

Environmental
education

·Environmental education in 
school

·Promotion of eco-
community association

·Diffusion of energy saving 
behavior

·Planning and operating of 
consultation system for 
energy efficient buildings

·Diffusion of energy 
efficient building 
appliances

·Planning of public building 
reformation of energy 
saving systems

·Energy saving reformation 
of public buildings

·Diffusion of energy saving 
labeling

·Diffusion of environmental 
equipment standard

·Implementation of 
advanced energy saving 
equipment

·Implementation of 
research and development 
in the nanocluster

·Improvement of research 
organization

Energy saving
behavior

Promotion of
insulation

·Planning of consultation 
system for energy 
efficient buildings

·Diffusion of better 
insulated offices

·Promotion of planting tree 
area

·Planting tree on roadside 
and public area

·Operating subsidize 
system of tree planting

24 18th AIM International Workshop, NIES 
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Building code Stove Efficient stove

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2005 2050BAU 2050LCS

Fu
el

 M
ix

 (%
 sh

ar
e)

 

Electricity LPG

Technology Mix 

F
u
e
l
 

M
i
x
 

25 18th AIM International Workshop, NIES 



Renewable Energy Potentials 

Power, 383 

Residential
, 5,675 

Passenger 
transport, 

250 

Freight 
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165 

2005 

Power, 
1,893 

Residential, 
11,643 

Passenger 
transport, 

1,326 

Freight 
transport, 

739 

2050BAU 

Power, 
6,039 

Residential
, 6,681 

Passenger 
transport, 

5,455 

Freight 
transport, 

5,309 

2050CM 
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Renewable Energy Potentials 
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What is the next for Thailand LCS after 2012? 

15th AIM International Workshop, NIES, Japan 
Feb 20, 2010 
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