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Preface

The Thail andds |l ow carbon society (LCS)
outcomes of support and collaboration among Sirindhorn International Institute of
Technology (SIIT) Thammasat University Thailand, Asian Institute of Technology, the
National Ingitute for Environmental Studies (NIES) Japan, Kyoto University, and Mizuho
Information and Research Institute Japan.

This revised LCS scenario report includes energy efficiency improvement and
alternative energy development for £@itigation options irthe demand and supply sides as
well as renewable electricity generation in the power sector.

We are grateful to thank Thailand Greenhouse gas management Organization for
comments. We also would like to thank Prof. Yuzuru Matsuoka and his researclotehe f
guidance in LCS modeling. We acknowledge the support by National Insfibute
Environmental Studies for the access to the Asaific Integrated Model (AIM) and
Database.

This LCS scenario report is aimed at communication among patiekers,
administrators, academic researchers, and the public on climate change response. The
research findings hope to contribute to sustainable energy and environmental transition of
Thailand, one of the fast growing economies in Southeast Asia, towards a Tharlom
society.
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Executive summary

This report aims to discuss the possibility of 2) Under the scenariowithout mitigation
devel opi ng a-caifbdnaocietg n d oneasutes(tvat is, the 2030 BAU
The methodology involves i) development of  scenarip, the GHG emissions ould
current GHG emissions inventory, and ii) increase t®b63,730kt-CO,, that is, 3.0
guantification of socieconome activity times higher than themission in the
level in 2030 according to available base year 2005.
inf ormation from Thai3) RBynadopteg the fsdlectadasible GHGt h e
national economic and social development mitigation measures available by 2030,
board. the GHG emissions can be decreased
approximatelyby 42.3% to 324,170kt-
According to the proposed development, the CO, (see Figure 1).
amount of GHG emissionincrease is
estimated based on (i) 2030 BAbDusiness In 2005, the per capita emissioh Thailand
asusual) without mitigation measures, anavas about 3. t-CO./year. In 2030, itis
(i) 2030 with counter mitigation measure®stimated toincrease t®.2 t-CO,/year, and
(CM) assumptions of employed technologied.7 t-CO,/year without and with counter
as well as the potential to reduce the GH@easureg,espectively.
emissions by lowcarbon measures available
during 20052030. Only selectt GHG In order to mitigate the emission to a lower
mitigation options, which have been found tdevel, severacomprehensiveneasures such
be cost effective, are included in the 203@s diffusion of lowcarbon technologies in
CM scenario. The main findings are ashe residential sector, energy efficient
follows: buildings, energy efficient industry and fuel
1) The annual greenhouse gas (GHGjwitching, and fuel wbstitution in the
emissions of Thailand in the base yearansport sector and electricity generation
of 2005 are185,983 kilo-ton (kt) of sector are needed.

CO..
6 0MO0 6
Power generatior21,615kt-CO, \
g 5 0,M0 ¢ 0
< — Freight transport: 2318 kt-CO, 7
5 S
‘§ 4000 ¢ ™ Passenger transpolt5,159kt-CO, | 3
8 +E
Z 30000 "\ Industry:79,984kt-CO, 2
2 S
o (@]
i ial- - o
.8 2 0®0 ¢ Commerciall8,731 kt-CO, 2
E =
o) Residential10,950kt-CO, ) L
5 10M®MO0 6
GHG emissions
O .

200 2 0 BAU 20%M
Figure 1: GHG emissions and mitigation by lgarbon technologies
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However, a comprehensive policy tdn addition, the higher mitigation target
accomplish the implementation of the GH&ould be achieved by a&ombination of
mitigation measures is also required. Figuraitiatives on both supply and demand side
2 shows recommended policies and relatetereby widening the technology use. On the
GHG mitigation options in the residential,supply side, renewable energy technologies
commercial industrial, transport, and powe and renewable power generation would play
generation sectors. If those policies area crucial role while on the demand side,
planned from the early stage, Thailand wilenergy efficient devies and fuel switching

be able to develop not only as a premiarould play a key role.
growth cenkr but also serve as a model for

LCS.

Table 1: Estimated soc®conomic indicators in 2030

2005 2030 2030/2005
Population (persons) 60,991,000 | 68,815,004 1.1
No. of households 19,016,784 | 36,265,390 1.9
GDP (million Baht) 8,016,595 30,802,306 3.8
GDP per capita (Baht/capita) 131,439 447,610 3.4
Gross output (million Baht) 18,755,884 | 68,456,651 3.7
Floor space for commercial (million?n 88 394 45
Passenger transport demand (millickrp) 191,520 216,088 1.1
Freight transport demand (milliorkim) 188,524 589,859 3.1

Residential and Commercial

Building insulation
Energy Efficiency labeling

Green purchasing policy

Energy performance standard of equipment and
evaluation of buildings

Transportation

Environmental performance standard of vehicles
Tax rate adjustment to energy efficient vehicles
Promotion of natural gas and hybrid cars

Promoation of renewable energy

Promotion of mass transit system

Figure 2:

Electricity Generation

Subsidy in investment to energy efficient equipment
Promotion of technology transfer

Promotion of renewable energy

Fuel switching

Reduce own usage and transmission loss

I ndustry

Subsidy in investment to energy efficient equipment

Promotion of technology transfer

Promotion of alternative and renewable energy

p-aach&nasaciety f o r

Thai
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About Thailand

Background
Area __
- Total 513,115 krh(50" of the world) or 198,115 sq mile | * ==
- Water (0.4 % or 2,230 kin

VIETNAM

Population

- 2010 estimate 63,723,953 621

- 2000 census 60,606,947

- Density 132.1/krh(85™) or 342/sq mile

GDP (PPP) 2008 estimate
- Total $547.060 billion (24)
- Per capita $8,239 (8% g

CAMBODIA

Surns® VIETNAM -7
Thani

GDP (nominal) 2008 estimate
- Total $273.313 billion (39
- Per capita $4,116 (8%

Pruket,

«Soagkhia
Hat Yai ®

INDONESIA
4 MALAYSIA

Exchange rate in 2009: 1 US$ = 35 Baht.
Figure 3: Thailand and nearby regions

Geography total area (slightly smaller than Yemen and

Thailand lies in the heart of Southeast Asiglightly larger than Spain), with a surface
Its shapeand geography are divided into fourgreaof approximately 513,000 Ki(198,000
natural regions: the mountains and forests ¢l Mi), and the Zimostpopulous country,
the North; the vast rice fields of the Centralvith approximately 64 million people. About
Plains; the sermarid farmlands of the 75% of the population is ethnically Thai,
Northeast plateau; and the tropical islandt4% is of Chinese origin, and 3% is
and long coastline of the peninsular South. ethnically Malay.

is bordered to the north by Burma and Laos,

to the east by Laos and Cambodia, to tHeconomy

south by the Gulf of Thailand and Malaysialhailand is an emerging cenomy and
and to the west by the Andaman Sea and tRensidered as a newly industrialized country.
southern extremity of Burma. Its maritimeThe economy of Thailand is export
boundaries include Vietnam in the Guf dependent with exports accounting for 60%
Thailand to the southeast, and Indonesia affl GDP. For a nominal GDP at market rates

India in the Andaman Sea to the southwe8f approximately US$ 273 billion, Thailand
(see Figure 3). is the 2° largest economy in South¢assia,

after Indonesia, a position it has held for
The country comprises 76 provinces that af@any years. After enjoying the world's
further divided into districts, suistricts highest growth rate from 1985 to 1996
and villages. The largest city in Thailand igveraging 9.4% annuallyincreased pressure
Bangkok, the capital, which is also the On Thailand's currency, the Baht, in 1997,
country's center of political, commercialthe year in which the economy contrattsy
industrial and cultural activities. Thailand isl.9%, led to a crisis that undermined the
the world's 58 largest country in terms of financial sector.
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Thailand's economy started to recover iget around 1,400 millimeters per year.

1999, expanding 4.2%, and 4.4% in 2000,

thanks largely to strong exports. GrowthThai Society and Religion

(2.2%) was dampened by the softening of ththe  national  religion is Theravada
global economy in 2001. HArai | a puddhiSm, a branch of Hinayana Buddhism,
substantial  industries include  electrigracticed by more than 90% of all Thais. The
appliances, components, computer parts afémainder adheres téslam, Christianity,

cars. Hinduism and other faithsll of which are
allowed full freedomBuddhism continues to
Weather cast strong influence on daily life. Thus, in

Thailand weather is described as tropical aridwns and villages, the templeasthe heart
humid for the majority of the country duringof social and religious life. Meditation is one
most of the year. The area of the north hasod themost popular aspects of Buddhism and
climate determined by three seasons whiles practiced regularly for inner peace and
southern Thailand has only two. happiness.

In northern Thailand the seasons are clearfynergy Situation in Thailand

defined. Between November and May then 2008, the total energy demand of Thailand
weather is mostly dry. In the period fromamounted to 66,284 ktoe, which rose 2.2%
November to February it has lower ambierfom the previous year, while theThai
temperature and relag@ humidity. In the economyexpanded by 2.6%. Modern or
period from March to May, it has highercommercial energy shared 54,023 ktoe or
ambient temperature and relative humidityg1.5% of the total energy demand, whereas
The northeast monsoon does not directhyaditional renewable energy was consumed
affect the northern area of Thailand. Thet 12,261 ktoe or 18.5%. The totanergy
other northern season is from May t&upply was 110,074 ktoe, and rose 0.01%
November and is dominated by theu#f+ from 2007, with the net import of 48,144
west monsoon. ktog i.e., 43.7% of the total energy supply,

while the domestic production was 61,930
The southern region of Thailand really hagtoe(i.e., 56.3%.

only two seasons the wet and the dry.

These seasons do not run at the same time|an 2008, biofuel production comprises
both the east and west side of the peninsulg&hanol blended with gasoline (gasohol E10
On the west coast the southwest monso@ttane number 91& 95), and biodiesel
brings rain and ofte heavy storms from plended with diesel (highpeed diesel B2 &
April to October, while on the east coast thgs and palm diesel) which totaled 582 ktoe.

most rain falls between September angthe ethanol exported was 34 ktoe with a
December. The southern parts of Thailangtal value of 669 million Baht.

get rain with around 2,400 millimeters of
rain per year, compared with the central and
northern regions of Thiand, both of which
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Background of LCS

What | s-CaboriiSoocwi et y o ?

A low-carbon society (LCS) or lovossit behavior that are consistent with low
fuel economy is a concept that refers to an GHG emissions.
economy which has a minimal output of
greenhouse gas (GHG) emissiondn However, tle LCS concept for developing
particular, carbon dioxide) into the countries would be different frothat forthe
biosphere The overconcentration of these developed countriessuch as Thailand
gases is producing global warmjngrshich having lower per capitaemissions and low
affects climate in the long term with emissions per GDP. Nevertheless, the LCS
negative impacts on humanity in thestudy would provide opportunities for
foreseeable futurén a LCS, the society will Thailand to decide the future energy system,
adopt a lifestyle that makes more use oklated infrastructure, and lifestyle related
energy efficient devices and renewablehoices.
energy technologiesTherefore aglobally
implemented LCS3s proposed as a means tdafoday Thailand faces challenges in energy
avoid catastrophic climate change, and aseamvironmenteawnomic development with
precursor to the more advanced, zeaobon limited resources availability, minimal
society and renewabknergy economy. externalities, and global climate change. One
of the approaches to overcome this
The policy research and adties of an LCS development paradox is through adoption of
in developed countries should have tha sustainable development paradigm.
following attributes: Energyenvironment modeling reks for
i) Take actions that are compatible with th&hailand show substantigl increasing
principles of sustainable developmentsystem cost to meet the GHG reduction
ensuring that the development needs aérgets. This higher cost would result in GDP
all groups withinthe society are met. loss that could be compensated through
i) Make an equitable contribution towardsnternational transactions and mechanisms
the global effort to stabilize thesuch as the Clean Development Mechanism
atmosphericconcentration of C@ and (CDM).
other GHG such as CHat a level that
will avoid dangerous climate change,Therefore, the LCS framework should also
through deep cuts in global emissions. look at opportunities of cbenefits apart
iii) Demonstrate a high level of energyfrom direct GHG reduction. Such -co
efficiency and use lowarbon energy benefits, like improvedocal air quality in
sources and production technologies. Thailand, provide an opportunity to
iv) Adopt patterns of consumption andninimize social costs.

Principles for a low-carbon society

Under the initiatives of thdaparUK low- the principle of common but differentiated
carbon society movemenit, is emphasized responsibility, developed nations will take
that the world needs to cooperate to makthe lead on climate change mitigation and
concerned efforts to establish a loarbon developing countries will adopt the
soci ety by Ar educi nmecesgaryo techrologiesmans sexpertise tob y

hal f from the cur r e nretucelteevinefficierd ywnd 2a0bdrDiotensiveln d e r
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development path of the past. in which value is placed on family or

community ties, healthinteractions, and the
All countries, organizations, and entitiesi Mo t t &piribta improve the quality of
have to take action bad on the following life. This type of consumer choice would

philosophies: lead to a revolution in the social system,

moving toward a lowcarbon and rich
1) Carbon minimization in all sectors society, aswomndftheemSel £co
AA -claorwb on soci et y dn Thailand. the wultimate

sense would be a society that emits

greenhouse gases only in an amount whi@) Coexistence with nature

can be absorbed by nature (carbon neutile recognize humans and their society as a

society). To achieve this goal, we have topart of the global ecosystem. In order to

have a social system where all sectorsecure the C@ absorption essential for a

such as industries, governments, andw-carbon society and to adapt to the

citizens, will naturally or automatically give avoidable global warming, it is important to

special consideration to their selection anchaintain and restoreich, diverse natural

decisions in order to minimize carbonenvironments, such as forests. To achieve

dioxideemissions. this symbiosis, local communities should
place importance on harmony and

2) Toward simpler life styles that realize coexistence with nature, and promote

richer quality of life Anatfuriendl y technol ogi e

People would need to forgo the masatilization of renewable energy.

consumption society, mainly formed by

developed countries, and build a new society

Objectives of this study

The objectives of this study are: communities for urgent and decisive actions
a) To prepare a summary of a quantitativio be taken to realize a robust growth and
scenario study on the establishment of lawZarbon Thailand.

sustainable LCS in Thailand.

b) To create awareness among Thain d 0 s
authorities, government, stakeholders and the |
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SocicEconomic Scenario in 2030

Estimated SocieEconomic Indicators of Thailand

In energy demand modeling and GHG emissions in Thailand in 2030, several quantitative
assumptionsvere maddsee Table 2).

Table 2: Quantitative assumptions of seeamnomic indicato®hange during 200&® 2030

Averagepopulation growth | 0.5% p.a. increase (20&30)
Demographic composition 0-14: 210%, 1564: 71.30, 65+ 77%

GDP increase by industry Primary industryapproximately 3.% p.a. increase
Secondary industry: approximately %Jp.a. increase
Tertiary industry: approximately 84 p.a. increase

Exports 3.2% p.a. increase
Private consumption 8.4% p.a. increase
Government consumption 3.2% p.a. increase

Modal shareof passenger [Railway] 12%, [Buses] 20%, [Motorcars] 20%, [Maotycles] 10%,
transport [Walking] 25%, [Bicycles] 128%, [Air] 0.2%

Scenario Description

The future socigeconomic indicators in outpu by industry.
2030 in Thailand are estimated by using a
macroeconomic model. The following is theEstablishments: The number of households
estimated results of the economy, in Thailand will increase from 60.9 million
establishments, and transportation. (2005) to 68.8 million (2030), and the
average household size in Thailand will
Economy: Modeling results based on adecrease from 3.2 (2005) td®91(2030). The
Thail andbés macr oec o naahfioor space of edmmesdiboildingd im a t
gross domestic product (GDP) in 2030 ighailand will increase from 88 million
expected to be approximately 30,802,308quare meters (2005) to 394 million square
million Baht (3.8times the performance in meters (2030).
2005). An inputoutput analysis based on
final demands in the macro economy is use€bransportation: Passenger transport
to estimate the future industrial structure idemand in Thailand will slightly increase
Thailand. Results show that the share of tfeom 191,520 million passeng&ilometers
primary industry will decrease fror6.0% (2005) to 216,088 milin passenger
(2005) to 41% (2030). In addition, the sharekilometers (2030). Freight transport demand
of the secondary industry will decrease fronm Thailand will increase from188,524
61.1% (2005) to 55.5% (2030). However, themillion tonne-kilometers in 2005 to 589,859
share of the tertiary industry will increaseamillion tonnekilometers in 2030 (see Table
from 33.0% in 2005 to 4Q1% in 2030 (see 3).
Table 3). Figure 4 shows the composition of




Thai | anChbhen SacietywVision 2030

Table 3: Estimated soceconomic indicatorgr 2030

2005 2030 2030/2005
Population 60,991,000 68,815,004 1.1
No. of households 19,016,784 36,265,390 1.9
GDP (million Baht) 8,016,595 30,802,306 3.8
GDP per capita (Baht/capita) 131,439 447,610 3.4
Gross output (million Baht) 18,755,884 68,456,651 37
Primary industry (million Baht) 1,116,62 2,801,864 2.5
Secondary industry (million Baht) 11,453,496 38,008,931 3.3
Tertiary industry (million Baht) 6,185,767 27,645,856 45
Floor space for commercial (million3n 88 394 45
Passenger transport demand (millickm) 191,520 216,088 1.1
Freight transport demand (milliorkim) 188,524 589,859 3.1
" In the2030 BAU scenario
80,000
Agriculture
® Mining and Quarrying
70,000 ~ m Construction 68,457
m Textiles
]
60,000 - Food f.;md Beverag:
® Chemicals
m Other industries
~ 50,000 - = Metallic & Machinery
gs = Nonmetallic
— m Services
£ 40,000 -
5
o
5
o
30,000 -
20,000 - 18,756
10,000 -
2,164
804
0 309 === 1526 2,802

2005

2030

Figure 4: Outputs by industry in 2005 and 2030
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GHG emissions in 2030

Energy Demand and GHG Emissions

A macreeconomic modelis used to 2005, and the demand for natural gas will
estimate future energy demand and GH@hcrease by 3.times.Use ofbiomass, solar
emissions for the year 2030 based on theind, and hydro energy irthe primary
scenario quantification. The estimated resulenergy in 2030 countermeasure (CM)
on energy demand and GHG emissions asxenario wuld together be 40,580 ktoe,
presented in Figuss to 8and Table 4. accouning for 26.1% of the total primary
energy supply.
In the businesasusual (BAU) scenario,
final energy demandvould increasefrom Based on primary energy demand by energy
57,327 ktoe in 2005 th64,863ktoe in 2030. sources, total GHG emissions in the BAU
Final energy demand of the industrial sectacenario are projected to increase from
is estimated to be 81,189 ktoe andowld 185,983kt-CO, in 2005 to $3,730kt-CO,
maintain the largest share 0#9.3%6, in 2030. The modeling results also show that
followed by the transport sector (42,918 GHG emissions frontheindustrysectorwill
ktoe; 2.0%), and the residential and be 276,045kt-CO, in 2030 accouning for
commercial sectors4(,756 24.7%) in 2030 49.0% of total CQ emissions in 2030. In
(see Figure 5). 2030, GHG emissions from passenger and
freight transport are also found to be about
In the BAU scenario, primary energy2.3times the amount in 2005, and ithghare
demand in Thailand is projected to increaseould be 231% of total GHG emissions (see
from 74,845 ktoe in 2005 t#26,165ktoe in Figure 7). In the BAU scenario, GHG
2030 (see Figure 6). There will be a total ofmissions per capitaould increase from 3.
76,142ktoe of petroleum and37644ktoeof t-CO, per capita in 2005 t&.2 t-CO, per
natural gas consumed in 2030 in the BAldapita in 2030 (see Figure 8).
scenario. In 2030, the demafad coal would
increase by 3. times when compared to

m Residential ®m Commercial ®Industry ®Passenger transpo ® Freight transport

180,000
© 160,000 -
g 140000 - 34,402
?E 120,000 - rn— 28,857
$ 100000 - - 3979
? 80,000 - 81,189
& 60,000 - _— 64,621
40,000 - h 14771
20,000 - 25753 3308
0 -
2005 2030BAU 2030CM

Figure 5: Final energy demand by economic sector

10
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Primary Energy demand (ktoe

25D0 Q
20Mm0 (
15®m0 ¢
100 ¢
5MO0d(
; I
200 2 0 BAU 20
= Coal 160! 4 @0 250
B Petroleum 2% 7 76 4. 4891
® Natural gas 209 734 281
= Hydro 51! 1,8 0 ; 66 2
E Nuclear - - 36 1:
= Solar & wind 2 7 19 2.
= Biomass 1B5: 386" 3&5.

Figure6: Primary energy demand by energy sources

EResidential ®Commercial =Industry ®Passengertranspo = Freight transport

6 0,0 6

563,730

5000 €

4 00 ¢

324,170
30MmO0 €

GHG emissions (k€CO,)

185,983

20M0 ¢

10MO €

0 -

200 2 0 BAU 20XMm

Figure 7: GHG emissions by sector

11
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900
8.0 0
7.0 0+
6.0 O
5.0 0+
4.0 0
3.0 0O
2.0 0+
1.0 01
0.0 O-

tCO,/capita

200 2 0 BAU 20Mm

Figure 8: Per capita GHG emissions

Table 4: Final energy demand by sector (unit: ktoe)

Coal Petroleum | Natural gas| Biomass | Solar & Wind | Electricity Total
2005
Residential - 1,897 - 5,621 - 2,203 9,721
Commercial - - - - - 3,305 3,305
Industry 6,755 7,233 1,520 5,332 - 4,913 25,753
Passenger transpot - 7,499 44 - - 5 7,548
Freight transport - 10,999 1 - - 0 11,000
Total 6,755 27,628 1,565 10,953 - 10,426 57,327
Share 11.8% 48.2% 2.7% 19.1% 0% 18.2% 100.0%
2030 BAU Scenario
Residential - 5,071 - 15,026 - 5,889 25,986
Commercial - - - - - 14,771 14,771
Industry 23,217 21,043 4,917 16,193 - 15,818 81,189
Passenger transpo - 8,461 49 - - 5 8,516
Freight transport - 34,397 4 - - 1 34,402
Total 23,217 68,972 4,971 31,219 - 36,484| 164,863
Share 14.1% 41.8% 3.0% 18.9% 0% 22.1% 100.0%
2030 CM Scenario
Residential - 3,940 - 11,649 - 4,532 20,121
Commercial - - - - - 11,391 11,391
Industry 9,353 13,537 5,512 22,506 - 13,712 64,621
Passenger transpo - 3,128 191 549 - 111 3,979
Freight transport - 26,697 117 2,038 - 5 28,857
Total 9,353 47,301 5,820 36,743 - 29,751 128,968
Share 7.3% 36.7% 4.5% 28.5% 0% 23.1% 100.0%

Note: The 2030 BAU scenario is a modeling result without any additional measures to improve energy efficiency
or CQO, intensity. In 2030 CM scenario, higher energy efficiency and fuel substitution of lesat€ive
fuel is assumed. Details of energy demand and supply tables are shown in bables 1

12
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CO, Mitigation Potential in 2030

In 2030, the model results estimate that totélansport  sector X6%), efficiency

GHG emissions in Thailand is to be reducemnprovement in the commercial sector

from 563,730kt-CO; in the BAU scenario to (7.8%), efficiency improvement in the

324,170kt-CO; in the countermeasure (CM)passenger transporsector (6.3%), and

scenario(i.e., a reduction of 42.5% of totalefficiency improvement in theresidential

CO, emission) through the adoption of sector(4.6%).

countermeasures for mitigating GHG

emissions (see Figure 9).Based on the Among the categories of countermeasuites,

model simulation, the reductions GHG s desirable to tak effective measures in the

emissions by types of countermeasures amedustrial sector, the commercial sector, and

contributed by comprehensive measures. the transport sector, and help with the
penetration of renewable energy. In order to

In the 2030 CM scenario, among theealize a lowcarbon society, Thailandeeds

measures, energy efficiency improvement ito have newset of strong policies to

power generation sectoaccounts for the encourage and promote these

largest proportion 088.24 of the total CQ countermeasures.

reductions,  followed by efficiency

improvement in théndustrialsector 83.4%),

efficiency improvement in the freight

Power generation: 91,61%-CO, \

— Freight transport: 2318 kt-CO,

™ Passenger transpolft5,159kt-CO,

Industry:79,984kt-CO, >

Commercial:18,734kt-CO,

[enualod uondINPal UOISSIWT

Residential10,950kt-CO, )

GHG emissions / reductions {&0O.)

GHG emissions

200 2 0 BAU 20%M
Figure 9: Breakdown of C{emissions reduction potential

13
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GHG Mitigation Options

Residential Sector

The forecasted population of Thailand ir 2 40

2030 is 68.8 millionEnergy demand in the é 30

residential sector is determined based ¢ &

GDP, number of households and populatiol 8 2°

In 2005, the average household size was & & 1o 19

(3.2 members per household), and it i T

forecasted to be only 1.9 in 2030. The (Zc,’ 0 200 2o

number of households will inease from 19 _
million in 2005 to 36 million in 2030 (see Figure 10: Number of households
Figure 10). In the BAU scenario, energy

consumption in householdsould increase 30

to 25,986ktoe and GHG emissions increast j 25

to 55,838 k-CO,, 2.7 times greater than 8 2° "200
2005, respectivelfsee Figure 11TheGHG £ ° | I
emissionsin the CM scenariés estimated to  § 5 | | reoxm
be 44.%% lower thanthat in the BAU 00 -

scenario. Thee would be a GHGnitigation No.of Energy  GHG

30,979 kiCO, in the residential sector household demand emissions

mainly with  efficiency improvement of

electric devices and efficiency improvement
in the electricity generation sector (see
Figurel?).

Figure 11: Change from base year in the
residential sector

Demand side
Efficiency improvement
(electrical appliances)
9,330kt-CO; (37.5%)

Supply side
Improvement in power sec
13,909kt-CO, (56.0%0)

Demand side
fficiency improvement
(nonelectrical appliances)
1,620kt-CO; (6.5%)

Figure12: Breakdown ofGHG mitigation by meansf demand side and supply side
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Commercial Sector

Energy demand in the commercial sector 2005, respectively(see Figure 4). The
estimated based on the floor space of themissions in this sectounder the CM
buildings. Driven bythe growth of tertiary scenariowould be53,630kt-CO, or 52.9%
industry, in 2030, it wilincrease to &.times lower thanthat in the BAU scenario. The
greater than 2005 (see Figutd). In the mitigation measureglentified in this sector
BAU scenario, energy consumption in thisare efficiency improvemerst in electric
sector would increaseto 14,771 ktoe and devices, building insulation, and the power
GHG emissionswould increase to 101,391 sector(see Figure 3).

kt-CO,, i.e., 45 times greater tharhat in

40
35
30
25
20
15
10

5 0
0 Floor Energy GHG

200 203 space demand emissions

1

200
=2 0 BAU
20M

39.

Million m?2

Value in2005

Figurel3: Floor space of commercial sector Figure 14: Changes from the base year in
thecommaecial sector

Demand side
Efficiency improvement
(electrical appliances)
16,384 kt-CO; (30.5%)

Supply side
Improvement in power sect
34,896kt-CO, (65.1%)

Demand side

Building insulation
2,350kt-CO; (4.4%)

Figurel5: Breakdown ofGHG mitigationby meanof demand side and supply side
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Policy for Promotion of Mitigation Measures inthe Residentialand
Commercial Sectors

In order to promote GHG mitigation programs of the Ministry of Energy,
measures in the residential and commerci@hailand could play animportart role in
sectors,it would require policies related to energy efficiency labeling, and funding
building design, building codes, energycompaniesneedto adopt corporate social
efficient equipment and use of renewablessponsibilities in  energy efficiency
energy Figure 16 showskey policies;i.e., improvement and promotion of the use of
energy performance standard of buildinggenewable energy. In addition, the more
building insulation, building codes, energyadvanced DSM activities in Thailand would
efficiency labeling of electric devices, andalso contribute larger energy saving and
green purchasing policgf the government. more GHG reduction.

The demangide management (DSM)

[ Mitigation of GHG emissions from theresidential and commercial sectors]

[ Energy efficiency improvement ]

- - Energy efficiency improvement of
[ Energy efficiency buildings ] [ electrical & non electrical equipment

J A

Energy performance standard of
Building insulation equipment

Energy performance standard and Energy Efficiency labeling
evaluation of buildings

Green purchasing policy

Figurel6: Mitigation measures and policies for buildings (residential & commercial)

16



Thai | anChbhen SacietywVision 2030

Industry

I n this report, i i n GHG damisgionsseeld inaease todmea n e n e |
consuming sectancludesboth primary and and 3.2 times from the base year 2005,
secondary industries. Assuming averagespectively (see FiguEB). In the 2030 CM

GDP increase of 5.5% per year, output afcenario, energy efficiency improvement and

such industries will increase t40,810,794 fuel shifting in this sector could reduce GHG

million Baht in 2030 i.e., 3.3 timesmore emissions by 122,492 K0, accouning for

than in 2005 (see Figurd?7). Withoutany 444% of CQ, reduction in industry (see

energy effciency improvementi.e., under Figurel9).

the 2030 BAU scenario, energy demand and

45,000
40,000
35,000
30,000
25,000
20,000
15,000

10,000
5,000 12,570

1

=200
=2 0 BAU
=20M

Output (billion Baht)
Value in2005

Industry  Energy GHG
2005 2030 demand emissions

Figurel7: Industrial output Figurel8: Changes from the base year
in the industrial sector

Demand side

Efficiency improvement
trical equipment)

t-CO, (10.1%)
Demand side
Efficiency improvement
(non electrical equipment)
26,268kt-CO, (21.4%)

Supply side
Improvement in power sec
42,508kt-CO; (34.7%)

Demand side
Fuel switching
41,336kt-CO, (33.8%)

Figurel9: Breakdown ofGHG mitigation by means of demand side and supply side
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Policy on Promotion of Mitigation Measures in the Industrial Sector

The measures for emissions mitigation in improvement isvery important. Policies on
this sectorinclude promotion of energy taxes, subsidies and low interest loarmuld
efficiency improvement in both electricalplay key roles in this sector. Promotion of
and non electrical equipmts as well as advanced technologies from abroad is also
alternative and renewable energy. Taoonsidereceffective (see Figure@.

promote mitigation measuras this sector

incentives to invest in energy efficiency

[ Mitigation of GHG emissions from primary and secondary industries ]

/\

[ Energy efficiency improvement ] [ Lowering CO2 intensity ]

E_nergy efficiency . Energy efficiency Alternative and renewable
improvement of improvement of non oner
electrical equipment electrical equipment a9y

Subsidy in investment to energy efficient equipment

Promotion of technology transfer

Promotion of Alternative and renewable energy

Figure D: Mitigation measureand policies for industs
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Transport (Passenger)

In the passenger transport sector, th@odal share does not change, GHG
transport demands estimated toincrease emissions from passenger transportation will
from 191,520 million passeng&m in 2005 increase from 22,933 to 25,875@R0; in the

to 216,088 million passeng&m in 203Q 2030 BAU scenario. However in the
i.e., it would bel.1ltimes greater than 2005countermeasure (CM) scenario, energy
due to population growth (see Figsr2l and efficiency improvement, travel demand
22). This results in an increase in energymanagement, modal shift, and fuel
demand in passenger transport from 7,54ibstitution ould mitigate GHG emissions
ktoe in 2005 to 8,516 ktoen 2030. at around %,452 kt-CO,, accouning for
Currently, small vehicles and motorcycle$9.®6 of CQ, reduction (see Figur23).

are the main mode of mobility in Thailand. If

Air Motorcycle = Walk
H Bicycle m Small vehicle m Large vehicle
HBus H Railway E200 =20 BAU 200%™
25000
26 5 =
19 24 N
2
% 0®0 %3 21 é
S 15m00 2 ¢
o £
(%] [«3]
g =
o 10m0 0, g
S
S 5MO0O0
8 9
L T Passenger Energy GHG
200 2 0 BAU 20GN transport demand emissions

Figure2l. Passenger transport demand  Figure22: Changes from the base year in
the passenger transport sector

Supply side
Improvementn power sector
kt-CO, (1.9%)

Demand side
Fuel switching

Demand side
2,921kt-CO; (18.9%)

Efficiency improvement
4,151kt-CO; (26.9%)

Demand side
Modal shift
8,087kt-CO; (52.3%)

Figure23: Breakdown ofGHG mitigation by meansf demand side and supply side
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Transport (Freight)

In the freight transport sector, due to théemand in Thailand is much greater than the
growth ofthe manufacturingector output passenger transport demand because
freight transport demands estimated to Thailand is the largest markébr pick-up
increase from 188,524 million toekm in vehicles in Southeast Asia. In the
2005 to 589,859 million tarekm in 2030 countermeasure scenario, energy efficiency
(see Figure24), resulting inan increag in improvement, modal shift, and fuel
energy demand in freight transport #,48® substitution could together mitigate GHG
ktoe andan increase inGHG emissiondo emissionsat about 23,27 kt-CO, (see Figure
104,581 KCO,, i.e., 3.1times greater than 26).

2005 (see Figur@5). The freight transport

Air = Ship ® Small vehicle
. . =200 =20 BAU 20M
® Large vehicle ® Railway
70M00 35
E 60000 L0 ‘ 30
] —
g uLo25
8 o
5 £
% o 15 —
g 10 —
0.5 A —
) 1 00 B
200 2 0 BAU 206N Freight Energy GHG
transport demand emissions
Figure24: Freight transport demand Figure 5: Changes from the base year in
the freight transport sector
Supply side
Improvementn power sector
9 kt- .1%)

Demand side Demand side
Fuel switching . p
Efficiency improvement
7,062kt-CO;, (30.5%) 6,58 kt-éOz ?28.5%)

Demand side
Modal shift
9,48 kt-CO, (40.9%)

Figure26: Breakdown ofGHG mitigation by meansf demand side and supply side
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Policy on Promotion of Mitigation Measures in the Transport Sector

One importart aspect of the emissionFigure27). In the presentstudy, the GHG
mitigation in this sector is the promotion ofmitigation measures in the transport sector
energy efficiency improvement, travelare foundto be cost effectiveFurthermore,
demand management, and alternative energy.this study comprehensive policies on-bio
Promotion of alternative energy resultdle fuels such as ethanol 20%: EZ20, ethanol
substitution of natural gas and hybridB5%: E85, biodiesel 5%: B&nd biodiesel
engines for converdnal engines. Energy 10%: B10, and mass transit system in
efficiency improvement, such as improvingrhailand, which would contribute more
fuel economy and eecar promotion, needs GHG reduction, are included.

incentives such as taxes or subsidies (see

[ Mitigation of GHG emissions from the transport sector }
[ Energy efficiency improvement j [ Lowering CO2 intensity j

A

Energy efficient
vehicles

Environmental performance standard of vehicles

Tax rate adjustment to energy efficient vehicles
Natural gas and hybrid cars
Renewabl e energy

Mass transit system

Figure27: Mitigation measures and policies for transport
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A Policy Package towards LowCarbon Thailand

To achieve the CO, reduction 0f42.3% in carbon measures and change the current
the 2030 CM scenarida owar ds T stedus. ITlaerefdré, st is important to consider
low-carbon society comprehensive policy creating a lowcarbon society in the goals of
planning and actions are necessdfigure development at an earlier stage. Hence it is
28 shows the policies aforementioned in thenperative to set a GHG essions target as
mitigation measures of eackector. In one of the goals of national development.
general, it takes time to implement low

L ow-Carbon Socieity Policy Package

Residential and Commercial Electricity Generation
Building insulation Subsidy in investment to energy efficient equipment
Energy Efficiency labeling Promotion of technology transfer
Green purchasing policy Promotion of renewable energy
Energy performance standard of equipment and RLE SR
evauation of buildings .
Reduce own usage and transmission |0ss

Transportation Industry
Environmental performance standard of vehicles
Tax rate adjustment to energy efficient vehicles Subsidy in investment to energy efficient equipment
Promotion of natural gas and hybrid cars Promotion of technology transfer
Promotion of renewable energy Promotion of alternative and renewable energy

Promotion of mass transit system

¥

[ Incentive to introduce energy efficient equipment and buildings j

¥ ¥

[ Energy efficiency improvementj [ Lowering CO, intensity j

¥ ¥

[ Mitigation of GHG emissions from Thailand J

Figure28: Pol i cy pack agoarbdnsocietylvisieni203@a nd 6 s |
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Thail andbds Envir onme monGihate€ChatgeEnjer gy

Thailand is a signatory to the UN Frameworkimplementing agency on GHG emission reduction in
Convention on Climate Change (UNFCC) and is imhailand. TGO promotes low carbon activities,
the NonAnnex 1 group.As such,Thailand is not investment and marketing on GHG emission
obligated to reduce théevel of greenhouse gas reductions, establishent of GHG information
(GHG) emissions Thailand is only responsible for centers, review of CDM projects for approvaland
about 0.6 percent of t h erovde capadity devetopnterndouteclforecCDM s si on s .
In addition, the average per capita emission oftakeholders TGO operates as the Designated
Thailand is lower than the world average. National Authority for CDM (DNACDM) in
Thailand.
However, the impacts of overall climathange on
Thailand will notrelatively aslow as its greenhouse Thailand's CDM Policies
gas emission rates. The impacts of climate change @he current increase in prices of fuel sources (oll,
Thailand can be categorized under the followingoal, natural gas), coupled with a high demand for
issues: sea level, temperature rise, health and hygieeeergy has made it necessary to seek out the use of
biodiversity, drought and flooding. renewable energy sources. CDM will encourage the
private sector in utilizing renewable energy soarce
Implementation of Climate ChangeMechanismsin TGO has implemented CDM projects in the energy
Thailand sector in order to help support the strategies of the
Thailand recognized the significance of climateMinistry of Energy and to encourage the private
change and ratified the UNFCCC in December 199dector to reduce GHG emissions. The present CDM
with enforcement taking place in March 1995, and thactivities are in i) the energy sector: production of
Kyoto Protocolin August 2002 The reasons are i) erergy from bieenergy and renewable energy, and ii)
climate change has imt@ational consequences, ii) environmental sector: waste to energy.
Thailand was one of the GHG emitters, and iii)
Thailand would be affected by climate change. Energy ConservationLaw 1992 (B.E. 2535)
The Energy Conservation Promotion Act 1992 (B.E.
The Office of Natural Resources & EnvironmentaR535) or briefly Energy Conservation Law was
Policy and Planning (ONEP), under the Ministry ofpublished in the GovernmerGazette in 1992. The
Natural Resources & Environme@IONRE), is the ECP Act has the following objectives:
climate change focal point of Thailan@ihe strategy 1. Regulate, supervise, promote and support the
outlines mechanisms and measures that would needpeople being affected by the law (the designated
be undertaken by various agencies. These includildings and factories) to save energy.
measures for GHG mitigation and ad#jon to 2. Promote and support energy efficient machines
adverse impacts of climate change, as well asand equipment, and the materials used for energy
incorporationin Thai |l andds Nat i 6oAsgrvationsoci al and
Economic Development Plathe details on i) 3. Promote and support energy conservation
enhancing capabilites on adaptation to climatt hr ough a financial mechanism
change impact and vulnerability, i) reducingConser vation Promotion Fundo.
greenhouse gases ision, iii) promoting public
awareness and participation on climate change, ijhe ECP Act has been implemented by the
strengthening capacity building, and v) strengtheningepartment of Energy Development and Promotion
climate change research and development. (DEDP). DEDE isresponsiblefor national energy
conservation policies, and has taken up a supervising
In 2006, the Thai cabinet approved the setting up &nd directingrole in energy production and use,
National Board on Climat€hange Policy, Climate While encouraging greater energy efficiency in energy
Change Coordinating Office and Thailandconsuming sectors.
Greenhouse gas management Organization (TGO) to
overlook clean development mechanism (CDM) idn addition, in 2010, the Ministry of Energy has
Thailand. The CDM is a mechanism established bjroposed a l§ear alternative energy development
the Kyoto Protocol to assist the industrializediorss and energy efficiency plan and a 2¢ear power
with commitments for reducing GHG emissions tglevelopment plan (PDP2010) that includes green

meet their targets, and to promote sustainabRectricity from renewable energy for up to 5% of
development in the developing nations. total generation. These policies show the importance

of a low-carbon Thailand.
TGO is theautonomous governmental organization
establishedwith a specific purposei.e., as an
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Acti ons to Thail anc

Up t o t his point, T h a imkasuned @nsthe tesid8ntialy ¢ommeccial, induBtiBal

envasages the possibilitf reducingabout42.5% of transport, and power sectors. The next step is the brief
the total CQ emission related tenergysupplyand roadmap to achieve this GHG mitigation target in the

usein the countryin the 2030 BAUcase. In the 2030 2030 CM scenario.

CM scenario, there are 9 actions or GHG mitigation

Action 1: Energy efficiency improvement in households

Action 1.1: (Electricity related Details of energy electric devices will have penetration rates up to

efficiency improvement in electric devices in thel00% in 2030. Themeh ani sm of Thail and?®o
household sector are shown in Table 5. In thside management (DSM) and energy efficiency
residentialsector, it is expected that these efficiendevelopment plan could readily achieve this target.

Table 5: Expected efficiency improvement of electric devices in households

Appliance Efficiency improvement (%) Penetration in 2030 CM (%)
Cooling devices 30 100
Heating devices 30 100
Lighting power 30 100
Refrigerators 30 100
Cooking stoves 30 100
Cooking appliances 30 100

Action 1.2: (Non-Electricity related Details of devices such as energy efficient wood stoves and LPG

energy efficiency improvement in nalectric stoves wil have penetratiorates up to 100% in 2030.

devices in the household sector are shown in Table B.h e mechani sm of Thail andds
In the residential sector, it is expected thefficient development plan would readily achieve this target.

Table 6: Expected efficiency improvement of relactric devices in households

Appliance Efficiency improvement (%) Penetration in 2030 CM (%)
Wood stove 30 100
LPG stove 5 100

Andauld
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Action 2: Energy efficiency improvement in buildings |

Energy efficiency improvement and penetration ratesates up to 100% in 2030. The mechargsof

requiredin 2030 under this category ofactiorsare Thai |l andés E CP ené&gytefficiei M and
shown in Table 7. In buildings, it is expected thatevelopment plan could readily achieve this target.

these efficient electric devices will have penetration

Table 7:Expectecefficiency improvement in buildings

Appliance Efficiency improvement (%) Penetration in 2030 CM (%)
Cooling 30 100
Lighting 30 100
Refrigerators 30 100

Action 3: Energy efficiency improvement in buildings (Building codes) |

In this action, building insulation and building assumed that penetration rates will be up to 100% in
envelope must comply wi t2030. The aewl Thailadbbikliingbcades!| cauid setily ¢ o d e s
2010. New buildings must comply with thisde. It is achieve this target.

Action 4: Energy efficiency improvement in industry

Action 4.1: (Electricity related This action assumes sectorswill be improvedas shown in Table 8. The

that the technologies in agriculture, mining, andanec hani sm of Thai l andds ECP
construction sutsectors will not be changedvhile efficiency development plan could readily achieve

the technologies in textiles, food & beveragethis target.

chemical, others metallic, and non metallic sub

Table 8:Expectedefficiency improvement of electric devices in industry

Industry Device Efficiency improvement (%) Penetration in 2030 CM (%)
Textiles Motor 10 100
Lighting 30 100
Others 20 100
Food & beverage Motor 10 100
Lighting 30 100
Others 20 100
Chemical Motor 10 100
Lighting 30 100
Others 20 100
Others Motor 10 100
Lighting 30 100
Others 20 100
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Action 4.2: (Non-electricity related This action will be improved as presented in Table 9. The
assumes that the technologies in agriculture, miningpe c hani sm of Thail andés ECP
and construction sectors will not be changetiile efficiency development plan could readily achieve

the technologies in textiles, food &beverage, this target.

chemical, othergnetallic, and non metallic industries

Table 9:Expectel efficiencyimprovement of notelectric devices in industry

Industry Device Fuel type Efficiency improvement (%) Penetration in 2030BAU & 2030CM (%)

Textiles Boiler Coal 30 4.2
Oil 30 92.5

Electricity 30 3.3

Food & beverage Boiler Coal 30 01
Oil 30 6.5

Biomass 30 93.2

Electricity 30 0.2

Chemical Boiler Coal 30 924
Electricity 30 7.6
Others Boiler Coal 30 11.4
Qil 30 45.8
Gas 30 40.5

Biomass 30 1.2

Electricity 30 1.1

Metallic Furnace Coal 30 1.7
Oil 30 35

Electricity 30 94.8
Non metallic Kiln Coal 30 81.2
Oil 30 42

Biomass 30 5.1

Electricity 30 9.5

Action 5: Fuel switching in Industry \

This action assumes that the technologies imdustries will be switched to lower carbon fueted

agriculture, mining, and construction sectors willnof abl e 10) . The mechanism of
be changedwhile the technologies in textiles, food & and energy efficiency development plan could
beverage, chemical, others, metallic, and non metallachieve this targetithout much difficulty

Table 10:Expecteduel switching of norelectric devices in industry

Industry Device Fuel type Sharein 2030 BAU (%) Sharein 2030 CM (%)

Textiles Boiler Coal 4.2 4.2
Qil 92.5 46.2

Biomass - 46.2

Electricity 3.3 3.3

Food & beverage Boiler Coal 0.1 0.1
Qil 6.5 6.5

Biomass 93.2 93.2

Electricity 0.2 0.2

Chemical Boiler Coal 92.4 46.2
Biomass - 46.2

Electricity 7.6 7.6

Others Boiler Coal 114 5.7
Qil 45.8 22.9

Gas 40.5 40.5

Biomass 1.2 29.8

Electricity 1.1 1.1

Metallic Furnace Coal 1.7 1.7
Qil 3.5 3.5

Electricity 94.8 94.8

Non metallic Kiln Coal 81.2 40.6
Qil 4.2 4.2

Biomass 5.1 45.7

Electricity 9.5 9.5
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Action 6: Fuel economy improvement (FEI) in the transport sector |

Action 6.1: (Efficiency improvement) In this action, Action 6.2: (Travel demand management) In this
energy efficiency improvement in both the passengerction comprehensive promotion of travel demand
and freight transports such as small vehicles, largeanagement (TDM) in the passenger transport is
vehicles, buses, and motorcycleseds tdncreaseup required. It is estimated that travel demand in small
to 20% in 2030 by using advanced automotiveehicles, large vehicles, buses, and motorcycles
technologes. In addition, in this action e@ars in decreases by 4% in 2030 by using eedriving, bus
Thailand will also be promoted with tax reduction angriority, and nonmotorized transport. Several studies
partial subsidy in investment. In addition,of Ministry of Energy show that this action does not
environmental performance standard of vehicles iequire any capital investment except the incentives
needed. and promotion, and the TDM action is readily cost
effective.

Action 7: Fuel switching in the transport sector (Natural gas vehicle & Hybrid vehicles)|

Action 7.1: (Natural gas vehicles) In this action,Action 7.2: (Hybrid vehicles) In this action, hybrid
technology of both the passenger and freighand plugin hybrid cars will replace conventional
transports such as small vehicles, large vehicles, agdsoline engines, resulting in energy savings of 30%
buseswill switch from oil to compressed natural gaswhen compared to the 2030 BAU scenario.

(CNG). In addition, the technology improvement in

CNG engines will increase by 20% in 2030.
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