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B k dB k dBackgroundBackground
‐ Developing countries are involved in GHG mitigation 
by the framework called Nationally Appropriate 
Mitigation Actions (NAMAs).g ( )

‐ Presently Thailand is categorized in Non Annex‐IPresently Thailand is categorized in Non Annex I 
countries, and Thailand has no commitment to any 
quantitative objectives under the Kyoto Protocolquantitative objectives under the Kyoto Protocol. 

‐ Thailand is not obligated in GHG mitigation; but to 
show an intention of being the main supporter for GHG 
mitigation in the East Asia, Thailand has to be ready for 
the coming strategies in the proposed NAMAs.

SIIT‐TU 2

the coming strategies in the proposed NAMAs.



RationaleRationale
‐ “NAMAs aimed at achieving a deviation NAMAs aimed at achieving a deviation 
in emissions relati e to ‘b sinessin emissions relati e to ‘b siness asas s al’s al’in emissions relative to ‘businessin emissions relative to ‘business‐‐asas‐‐usual’ usual’ 
emissions in 2020”.emissions in 2020”.emissions in 2020 .emissions in 2020 .

‐‐ Low carbon growth/low carbon society 
concept is complied with the “SelfSelf‐‐sufficiencysufficiencyconcept is complied with the  SelfSelf sufficiency sufficiency 
economyeconomy” in Thailand.

‐ GHG reduction level in Thailand’s NAMAs mustGHG reduction level in Thailand s NAMAs must 
be reasonable and achievable.
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Figure 1Figure 1 Thailand COThailand CO emissions by sectors in 2000emissions by sectors in 2000Figure 1Figure 1 Thailand COThailand CO22 emissions by sectors in 2000emissions by sectors in 2000
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Industrial Process, 
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Source: Thailand’s Second National Communication (ONEP 2011)
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Table 1Table 1 Increasing national energy demand forecast is offset by Increasing national energy demand forecast is offset by 
RE and EE Action Plans in PDP forecastRE and EE Action Plans in PDP forecast

Mitigation
Actual PDP Forecast

Mitigation 
Credit

Year kt‐CO2 kt‐CO2 kt‐CO2

2005 192,724 192,945  220

2006 197,241 201,126  3,885

2007 201,640 205,732  4,092

2008 204,547 208,031  3,484

2009 205,794 213,840  8,046

2010 217,713 217,794  81

Total CO2 reduction (Mt‐CO2) 19.59
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2 ( 2)
Note: PDP = power development plan of Ministry of Energy.



Low Carbon Development in Thailand’s NAMAsLow Carbon Development in Thailand’s NAMAsLow Carbon Development in Thailand s NAMAsLow Carbon Development in Thailand s NAMAs

STEPS t LCG Th il dSTEPS t LCG Th il dSTEPS to LCG ThailandSTEPS to LCG Thailand

1. Development of CO2 Emissions in the BAU 2020
2. CO2 counter‐measures: Renewable electricity2 y
3. CO2 CMs: Energy efficiency in buildings
4. CO2 CMs: Energy efficiency in industries2 gy y
5. CO2 CMs: Biofuels in transportation: Ethanol
6. CO2 CMs: Biofuels in transportation: Biodiesel 1st Gen2 p
7. CO2 CMs: Biofuels in transportation: Biodiesel 2nd Gen
8. CO2 CMs: Improving fuel economy2 p g y
9. CO2 CMs: New transport system
10. Consensus building: workshopsg p
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Roadmap to Thailand’s NAMAsRoadmap to Thailand’s NAMAsRoadmap to Thailand s NAMAsRoadmap to Thailand s NAMAs

Analysis Tools for Analysis Tools for the BAU and LCGthe BAU and LCG

“AIM/AIM/EnduseEnduse” model. 
The AsiaAsia Pacific Integrated Model (AIM)Pacific Integrated Model (AIM) hasThe AsiaAsia‐‐Pacific Integrated Model (AIM) Pacific Integrated Model (AIM) has 
been developed by National Institute for National Institute for 
Environmental Studies (NIES) JAPAN Environmental Studies (NIES) JAPAN as the 
first integrated assessment model focusing onfirst integrated assessment model focusing on 
Asia which was used to evaluate policy 

i i bl d loptions on sustainable development 
particularly in the Asia Pacific region.particularly in the Asia Pacific region.
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Structure of AIM model (NIES, Japan) Structure of AIM model (NIES, Japan) 

Mitigation Target, Climate Policy, Capacity building, ...        Real WorldReal World

Emission ModelEmission Model Simple Climate ModelSimple Climate Model
GHG emissionsIPCC/WG3carbon taxcarbon tax

【 】

【Global】

【E d d l】

【Account model】
Simple Climate ModelSimple Climate Model

TT/

long‐term vision
ExSSExSS

EndEnd‐‐use modeluse model

Impact/Adaptation ModelImpact/Adaptation Model

【Country】【Enduse model】

【Economic model】 【Local/City】

Temperature Temperature AIM/Impact
[Policy]

EndEnd‐‐use modeluse model

CGE modelCGE model

【sequential
dynamics】

【dynamicdynamic
optimizationoptimization】】

Agriculture

feedback
midmid‐‐term targetterm target IPCC/WG2

IPCC/integrated scenarioLLowow CCarbonarbon SScenariocenario

Model WorldModel World Water

Other ModelsOther Models

Future Future SSocietyociety

IPCC/integrated scenarioLLow ow CCarbon arbon SScenariocenario

Human health
Other ModelsOther Models

Population Transportation Residential

【Global】 【National/Local】【Global】 【National/Local】
Burden share Stock‐flow Industry

Adaptation
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Key concept of AIM/Key concept of AIM/EnduseEnduse Modeling (NIES, Japan)Modeling (NIES, Japan)
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Figure 2Figure 2 Socio‐economic assumption: Forecast of population and GDPgg p p p
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FigureFigure 33 COCO Emissions in the BAUEmissions in the BAU 20202020

Total CO2 emissions (kt‐CO2)

Figure Figure 33 COCO22 Emissions in the BAU Emissions in the BAU 20202020
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FigureFigure 44 SectoralSectoral Energy Consumption in the BAUEnergy Consumption in the BAU 20202020Figure Figure 44 SectoralSectoral Energy Consumption in the BAU Energy Consumption in the BAU 20202020

Final Energy Consumption (ktoe)
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Potential of COPotential of CO Mitigation:Mitigation:Potential of COPotential of CO22 Mitigation:Mitigation:
Thailand’s NAMAsThailand’s NAMAs

Roadmap to LowRoadmap to Low‐‐Carbon GrowthCarbon GrowthRoadmap to owRoadmap to ow Carbon GrowthCarbon Growth

Renewable ElectricityRenewable Electricity GenerationGenerationRenewable ElectricityRenewable Electricity GenerationGeneration
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Table Table 22..1 1 Adders for RE power in AEDP Adders for RE power in AEDP 2525% (% (2012 2012 updated)updated)

Renewable
Energy

Adder price
(Baht/kWh)*

20% target
(2011 )

25% new target
2012‐2021Energy ( / ) ( )

1.Biomass 0.3‐0.5 3,700 MW 3,630 MW,
2.Biogas 0.3‐0.5 120 MW 600 MW
3 Waste 2 5 3 5 160 MW 160 MW3. Waste 2.5‐3.5 160 MW 160 MW
4. Wind  3.5‐4.5 800 MW 1200 MW
5. Hydropower 0.8‐1.5 324 MW 1,608 MW
6. Solar 6.5 500 MW 2 000 MW2,000 MW
7.Others ‐ ‐ 3 MW
Total Capacity 5,604 MW 9,201 MW
Source : 
Alt ti E D l t Pl (AEDP) 2012Alternative Energy Development Plan (AEDP) 2012.
Department of Alternative Energy Development and Efficiency (DEDE, 2012).
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Table Table 22..2 2 Electricity production from AEDP Electricity production from AEDP 2525% (% (2012 2012 updated)updated)

Renewable
Energy

Current        
capacity

Accumulated        
capacity in 2021

Electricity 
Generation  Energy

(MW) 
2011

(MW)  (GWh/yr)
in 2021

1 Bi 1 751 86 3 630 14 0081.Biomass 1,751.86 3,630 14,008

2.Biogas 138 600 1,050

3. Waste 13.45 160  518

4. Wind  7.28 1200  1,283

5. Small‐hydropower 86.39 1,608  5,604

6. Solar 75.48 2,000 2,4846. Solar 75.48 2,000  2,484

7.Others (geothermal, 
wave energy)

0.350  3  10

Total  2,072.81 9,201  24,957

Source : 
Alternative Energy Development Plan (AEDP) 2012.
Department of Alternative Energy Development and Efficiency (DEDE, 2012).SIIT‐TU 15



Criterion to NAMAsCriterion to NAMAs
(Domestic vs Internationally supported)(Domestic vs Internationally supported)(Domestic vs. Internationally supported)(Domestic vs. Internationally supported)

1.1. Marginal Abatement CostsMarginal Abatement Costs1. 1. Marginal Abatement CostsMarginal Abatement Costs

SIIT‐TU 16
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Table Table 33  Potential of COPotential of CO22 Mitigation in Mitigation in 20202020
Renewable Power Generation (by AIM/Renewable Power Generation (by AIM/EnduseEnduse))

CO2 MAC
Potential of CO2 

iti ti i 2020
NAMAs

2

Counter measure ($/t‐CO2)
mitigation in 2020 

(kt‐CO2)

Domestic 
Biogas 0.02 51.7
Small Hydro 0 69 237 0

NAMAs
Small Hydro 0.69 237.0
Biomass 2.67 2,340.0

Supported Wind 51.88 4.1Supported 
NAMAs

Wind 51.88 4.1

Solar 102.81 41.5

lTotal  2,674
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Table Table 44  Identified COIdentified CO22 Mitigation in Mitigation in 20202020
Waste to Energy (by AIM/Waste to Energy (by AIM/EnduseEnduse))

CO2 MAC
Potential of CO2 

mitigation in 2020
NAMAs Counter measure ($/t‐CO2)

mitigation in 2020 
(kt‐CO2)

Local Landfill 32.8 42.6

i 0 6 6 3Internationally Internationally 
Supported Supported 

Incinerator 140.6 6.3

Biogas Digester 164.7 11.6
NAMAsNAMAs

g g

Controlled Landfill 395.3 0.3

Total 60.8

SIIT‐TU 20



Table Table 55 COCO22 emissions in the cases of AEDP emissions in the cases of AEDP 2012 2012 vs. MAC vs. MAC 2 2 

Energy AEDP (RE) RE‐MAC

(kt‐CO2) (kt‐CO2) (kt‐CO2)

2010 217,713 6,409            1,163         
2011 227,879 6,409              1,287           
2012 237,936 7,467            1,410         
2013 247,776 8,513              1,533           
2014 258,296 9,475            1,657         
2015 269,105 10,451            1,780           
2016 280,812 11,420           1,959         , , ,
2017 293,148 12,401            2,138           
2018 305,813 13,525           2,317         , , ,
2019 318,496 14,643            2,495           
2020 331,663 16,024           2,568         

SIIT‐TU 21
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Figure 5Figure 5 Potential of Potential of COCO22 Mitigation in 2020 Mitigation in 2020 gg 22 gg
AEDP 2012 AEDP 2012 ‐‐ RE powerRE power

Note: AEDP Note: AEDP = Alternative Energy Development Plan of DEDE.= Alternative Energy Development Plan of DEDE.
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Table Table 66 Potential of COPotential of CO22 Mitigation in Mitigation in 20202020
AEDP AEDP 2012 2012 ‐‐ RE powerRE power

NAMA CO C
CO2 reduction in 2020 NAMAs CO2 Countermeasures  2

(kt‐CO2)

RE Power (MAC < 10 $/t‐CO2) 2,568
Domestic NAMAs

SubSub‐‐totaltotal 2.6 2.6 MtMt‐‐COCO22

Internationally

RE Power (MAC > 10 $/t‐CO2) 13,456
supported NAMAs

SubSub totaltotal 13 513 5 MtMt COCOSubSub‐‐totaltotal 13.5 13.5 MtMt‐‐COCO22

Total Domestic and Supported NAMAsTotal Domestic and Supported NAMAs 16.0 Mt16.0 Mt‐‐COCO22pppp 22
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Potential of COPotential of CO22 MitigationMitigation

EnergyEnergy Efficiency Improvement in BuildingsEfficiency Improvement in Buildings

Criterion: Building Codes Criterion: Building Codes 
(Designated (Designated BBuiluildings)dings)
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Figure Figure 66 Shares Shares of electricity consumption of large buildings of electricity consumption of large buildings gg y p g gy p g g
in in MEA & PEA (MEA & PEA (20072007))
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Figure 6Figure 6 Total Total electricity use (electricity use (GWhGWh) in the building ) in the building sector sector 
((DEDE, 2005DEDE, 2005‐‐2009) 2009) 
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FigureFigure 77 Potentials of savings in building codes HEPS and ZEBPotentials of savings in building codes HEPS and ZEB

100%

Figure Figure 77  Potentials of savings in building codes, HEPS, and ZEB Potentials of savings in building codes, HEPS, and ZEB 
scenarios in large buildings (EPPO, scenarios in large buildings (EPPO, 20112011))
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FigureFigure 88 Potentials of COPotentials of CO Mitigation inMitigation in 20202020Figure Figure 88 Potentials of COPotentials of CO22 Mitigation in Mitigation in 2020 2020 
Building CodesBuilding Codes
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Potential of COPotential of CO22 MitigationMitigation

EnergyEnergy Efficiency Improvement in Efficiency Improvement in 
IndustriesIndustries

Criterion: Designated FactoriesCriterion: Designated Factoriesgg
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Table Table 77  Potential of COPotential of CO2 2 Mitigation in Mitigation in 2020 2020 
Energy efficiency improvement in large industriesEnergy efficiency improvement in large industries

NAMAs
CO2

Counter measure
MAC

($/t‐CO )

Potential of CO2 

mitigation in 
NAMAs Counter measure ($/t‐CO2) 2020 (kt‐CO2)

Li hti t 0 04 700

Domestic
NAMA

Lighting system 0.04 700

Cooling system 0.11 833

NAMAs Motor 2.47 714

Industrial furnace 10.33 2,515

Inter. Supported
NAMAs

kiln 20.39 1,747

Industrial boilers 37.73 7,996

Total 14,505
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Figure Figure 99 Potentials Potentials of COof CO22 Mitigation in Mitigation in 2020 2020 22
Energy efficiency improvement in large buildings & factoriesEnergy efficiency improvement in large buildings & factories
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TableTable 88 Potential of CO Mitigation in 2020Table Table 88 Potential of CO2 Mitigation in 2020 
Large Buildings Large Buildings and and IndustriesIndustries

NAMAs CO2 Countermeasures 
CO2 reduction in 2020 

(kt CO )2 (kt‐CO2)

Domestic NAMAs EE Industries (MAC & Large) 4,762( g ) ,

Building Codes (Large) 5,909

Sub‐total 10.7 Mt‐CO2

Supported NAMAs EE Industries (MAC & Large) 9 743Supported NAMAs EE Industries (MAC & Large) 9,743

Sub‐total 9.7 Mt‐CO22

Total Domestic and Supported NAMAs 20.4 Mt‐CO2
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Renewable Energy
CO2 CM

IRR (without 
Adders)

IRR (with Adders)

BiBi 9 % 14%

Domestic NAMAs

BiogasBiogas 9 % 14%

Small HydroSmall Hydro 5 % 12%

BiomassBiomass 4 % 11%

Internationally 
d

WindWind 2 % 11 %
Supported NAMAs SolarSolar NA 9%

EE i I d t i CO CM P b k P i dEE in Industries CO2 CM Payback Period 

EE LightingEE Lighting 3.5 years

liliDomestic NAMAs EE CoolingEE Cooling 3.0 years

EE MotorsEE Motors 3.0 years
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Potential of COPotential of CO MitigationMitigationPotential of COPotential of CO22 MitigationMitigation

FF elel S bstit tionS bstit tion in Transportationin TransportationFFueluel SubstitutionSubstitution in Transportationin Transportation
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FiFi 1010 T f biT f bi f l if l i 20202020Figure Figure 1010 Targets of bioTargets of bio‐‐fuels in fuels in 20202020
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Fig reFig re 1111 CO iti ti b Eth l i 2020Figure Figure 1111 CO2 mitigation by Ethanol in 2020
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FigureFigure 1212 COCO22 mitigation due to biodiesel policy in AEDPmitigation due to biodiesel policy in AEDPFigure Figure 1212 COCO22 mitigation due to biodiesel policy in AEDP mitigation due to biodiesel policy in AEDP 
(Biodiesel (Biodiesel 11stst & & 22ndnd Generation)Generation)
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FigureFigure 1313 PotentialsPotentials of COof CO22 MitigationMitigation inin 20202020Figure Figure 1313 Potentials Potentials of COof CO22 Mitigation Mitigation in in 20202020
Transport Transport SSectorector
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Figure Figure 1414 Potentials Potentials of COof CO22 reduction in reduction in 2020202022
Transport SectorTransport Sector
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TableTable 99 Potential ofPotential of COCO22 mitigation inmitigation in 20202020Table Table 99 Potential of Potential of COCO22 mitigation in mitigation in 20202020
Transport Transport sectorsector

CO reduction in 2020
NAMAs CO2 Countermeasures 

CO2 reduction in 2020 
(kt‐CO2)

D i NAMA T /E h l (AEDP) 5 069Domestic NAMAs Transport/Ethanol (AEDP) 5,069

Transport/Biodiesel 1st Gen 5,022

Improving Fuel Economy 400

Sub‐total 10.5 Mt‐CO2

Transport/Biodiesel 2nd Gen 14 459Transport/Biodiesel 2nd Gen 14,459

Internationally Transport/NGV 644

supported NAMAs Sub‐total 15.1 Mt‐CO2

Total Domestic and Supported NAMAs 25.6 Mt‐CO2
SIIT‐TU 40



Table Table 1010 Potential of COPotential of CO22 Mitigation in Thailand NAMAsMitigation in Thailand NAMAs
NAMAs CO2 Countermeasures  CO2 reduction in 2020 (kt‐CO2)

RE Power (MAC < 10$/t‐CO2) 2,568

EE Large Industries (MAC < 10$/t‐CO2) 4,762

Building Codes (Large buildings) 5,909

Domestic NAMAs Transport/Ethanol (AEDP 2012) 5 069Domestic NAMAs Transport/Ethanol (AEDP 2012) 5,069

Transport/Biodiesel 1st Gen (AEDP 2012) 5,022

Improving Fuel Economy 400p g y

Sub‐total 24.0 Mt‐CO2

RE Power (MAC > 10$/t‐CO2 plus AEDP) 13,456

Internationally EE Large Industries (MAC > 10$/t‐CO2) 9,743

Supported NAMAs Transport/Biodiesel 2nd Gen (AEDP 2012) 14,459

/Transport/NGV 644

Sub‐total 38.0 Mt‐CO2

Total Domestic and Supported NAMAs 62 0 Mt‐COTotal Domestic and Supported NAMAs 62.0 Mt CO2

Total emissions in 2005 192,724 kt‐CO2

Total emissions in BAU2020 367 436 kt‐COTotal emissions in BAU2020 367,436 kt‐CO2
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Figure 15Figure 15 PotentialPotential of COof CO Mitigation in Thailand NAMAsMitigation in Thailand NAMAsFigure 15Figure 15 Potential Potential of COof CO22 Mitigation in Thailand NAMAsMitigation in Thailand NAMAs
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Table Table 11 11 CoCo--benefits of Low Carbon benefits of Low Carbon 
Growth in Thailand NAMAsGrowth in Thailand NAMAs

E S i f LCG i Th il d NAMAE S i f LCG i Th il d NAMAEnergy Security of LCG in Thailand NAMAs Energy Security of LCG in Thailand NAMAs 

EE

YY DoPEDoPE
Energy Energy 

IntensityIntensity COCO22 Intensity Intensity YearYear DD**
yy

(toe/(toe/1000 1000 
USDUSD))

22 yy
(t(t--COCO22/USD)/USD)

USDUSD))
20052005 6868..8282 00..280280 0.6960.696
2020 2020 
BAUBAU 6969..2424 00..274274 00..564564

* * DoPEDDoPED: Diversification of primary energy demand: Diversification of primary energy demand

BAUBAU
20202020 74 1874 18 0 2330 233 0 4680 468NAMANAMA 74.1874.18 0.2330.233 0.4680.468

SIIT‐TU



AIM/CGE model for Thailand
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“Thailand will endeavor to lower CO“Thailand will endeavor to lower CO22Thailand will endeavor to lower COThailand will endeavor to lower CO22

emissions by emissions by 17%17% in 2020 in 2020 
compared to the BAUcompared to the BAU”

COCO22 CounterCounter‐‐measures for lowmeasures for low‐‐carbon green growthcarbon green growth
• Renewable electricity: Biomass biogas hydro Waste‐to‐energy• Renewable electricity: Biomass, biogas, hydro, Waste‐to‐energy,
Solar, Wind etc.
E Effi i I t i I d t i B ildi C d• Energy Efficiency Improvement in Industries, Building Codes.

• Bio‐Fuels, Improving Fuel Economy  & NGV in Transportation & 
New transport system.
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