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CH4 + N20O + Toxic Fume

Intergovernmental Panel on Climate Change (IPCC)
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“Below 2 degrees Celsius”
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Multilateral Environmental Agreement (MEA)
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What is happening ?

A New Agreement under the UNFCCC .. when >

Pre-2012 Pre-2020 Post-2020
2012 2020

Developed

countries

Developing

countries

Uszwmalnedasninezlsdng waznsenuaengls ?

LAY AAAIYITIUNTLINTNUNNZ ANV IUTLNA
(NAMA Pledge) #ins2a3ala

Pre-2020 Mitigation Pledges :

“ Economy-wide Emission Reduction Target”

and “Nationally Appropriate Mitigation Actions : NAMAs
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“Economy-wide Emission Reduction Targets”
WU EU dadmaneaniines laeasaungu ynaviaAsegig
an 20 - 30% Tl 2020 , Australia am 5 - 15% Tul 2020
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» Submission of
China’s NAMA pledge

China will endeavor to lower
its carbon dioxide emissions
per unit of GDP by 40- 45%
by 2020 compared to the
2005 level

©® Submission of
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Indonesia w3 . PRy o e
Our Rel.  FOISECNOCG01,2000 Te
Sdwect ‘mderesls Voluntary W ganon ACSoTE wir. Yo du SoeT
. . . Ewasutive
@ssmn Reduction 26% by 2020 it B el
on Oirmate
with information on voluntary e #.0 Bom 2001 14 053153 Borva-Germany

Mitigation Actions as follows:
1.
2.

Sustainable peat land management
Reduction in rate of deforestation & land
degradation
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3. Development of carbon sequestration
projects n forestry and agriculture
4. Promotion of energy efficiency

5. Development of alternative and r 1_
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st irwasieg.
Sustainable Peal Land Manseomont

energy sources 1

me

6. Reduction in solid and liquid waste
whifﬁng to low-emission transport mode
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What about Thailand ?

Waste Mana
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ture &

22.64%

rial Process,
7.15%

Source: Thailand’s Second National
Communication (ONEP, 2011)
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%38 Thailand’s NAMAs Pledge
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NAMAs pledge :
Thailand will endeavor, on a voluntary basis, to reduce its GHG emissions
in the range of 7 to 20 % below the Business As Usual (BAU)
in energy and transportation sectors in 2020...
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1AEATEUARNNINTNTS D17
> Renewable Energy: Biomass, Biogas, Hydro, Solar, Wind, Waste-to-Energy
» Energy Efficiency: EE improvement in Industries, Buildings, Transport
» Bio-fuels and alternative energy sources

» Environmentally sustainable transport system
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and Resilient Society Development)
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Low Carbon and Resilient Society
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Total GHG Emission with LULUCF

GHG emissionin 2000 (Mt CO2 eq, %) - by sector

LULUICF, Woste 9.32 Total GHG Emission
-7.90,-3.4% aste, 9.32, i
1% with LULUCF
Agriculture,

51.88,22.6% = 223.08 MtEq

Inclustrial
processes,
16.39,7.2%

LULUCF = -13.35(5a) + 44.47(5h) -39.02(5¢) Mt = SINK - 7.90 Mt Eq

Total GHG Emission without LULUCF

GHG emission in 2000 (Mt CO2 eq, %) - by sector

Total GHG Emission
without LULUCF

= 236.98 MtEq

Waste, 9.32,
Agriculture, 3.9%
51.88,21.9%

Industrial
processes,
16.39,6.9%

In yr 2000, F-gas = 0 Mt CO2 Eq
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STATUS

Establishment of 2 WGs: v
Adaptation and Mitigation

‘ DRAFT Master Plan v
‘ Regional Workshops v
Public seminar ‘ v
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Committee on Climate Change
Policy
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Thailand is the 58" developing country to
voluntarily submit its National NAMA

LUIMIINANTANLHUIIUARAALTAUNSZAN
(Road map to Thailand NAMAs 2020)

Communication on Thailand’s NAMAs

In accordance with the provisions of Article 12 paragraph 1(b), Article 12 paragraph 4 and
Article 10 paragraph 2(a), | have the honor to communicate to you the information on Thailand’s
Nationally Appropriate Mitigation Actions (NAMAs), for information to the UNFCCC Parties, as
follows:

Thailand will endeavor, on a voluntary basis, to reduce its GHG emissions in the range of
7 to 20 percent below the Business as usual (BAU) in energy and transportation sectors in
2020, with subject to the level of international supports provided in the forms of technology
development and transfer, finance, and capacity building for NAMAs preparation and implementation.

The above-mentioned NAMAs will include counter-measures, as following:

« Development of renewable and alternative energy sources;

e Energy efficiency improvement in industries, buildings, transportation and power
generation;

o Bio-fuels in transportation; and

o Environmentally sustainable transport system.

Please note that the communicated information on NAMAs as announced will not have a

NIATNIT 2015 2016 2017 | 2018 |2019 ZIPI ] e (Kt-CO,)

legally binding character, and will be implemented in accordance with the principles and provisions of
the UNFCCC, in particular Article 4 paragraph 7, and taking into account the national circumstances. 7

Renewable energy 9,747 11250 12,754 14258 15762 17,266 NA
Gasohol 2,058 2,322 2600 2892 3197 3,517
Biodiesel 2,879 2,952 3019 3,082 3,139 3,194
7%
Repowering by EGAT 320 400 480 640 800 960
7% Total 15,004 16,924 18,853 20,872 22,898 24,937
EE Air Condition NAMA 2,264 2,654 3081 3548 4,059 4,616
Building NAMA 1,366 1,587 1,830 2,095 2,384 2,699 NA
Transport NAMA 1,076 1,119 1,310 1,629 2129 2,914 MA
Other EE 9,860 12,514 15370 18580 22,101 23,835
20%
Transportation Plan (2141.) 12,000
RAC NAMA 1,624
20% Total 14,566 17,874 21,591 25852 30,673 47,688
7-20% Total 29,570 34,798 40,444 46,724 53571 72,625

a ~ = o o A oA =
N2 %1ﬂN’dﬂﬁﬁﬂH1Iﬂﬁﬂﬁwﬁuu1!11&’J“VINﬂ15ﬂ?luu\ﬂuEluﬂ1iﬁﬂfﬂ“]ﬂi’E]uﬂi%ﬂﬂm‘ﬂuwﬁlmﬂﬂﬂizmﬁ‘l“ﬂﬂ, lo&&a

Intended Nationally Determined
Contributions (INDCs)
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« sasaanisatfiusiulunsau NAMAs (Nationally Appropriate
Mitigation Actions)
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LUIAA TUAITAITUNITIAVIN
NAP

» UNDP: MADRID
Mainstreaming Disaster Risk Reduction and
Climate Change Adaptation

- . < GIZ-BMUB:
- - Toc , v .
i '~.‘.‘ LA oy Resilient
P o

I= E

s
Project-based & S

% :“’ ’. am® ¢ « MOEJ: Sustainable

NAP workshop (tentatively)
* JICA:

. . ., . ADAP-T project
* Line Ministries prel
Climate Change Strategic plans: MOH, MOAC

01.2015 08.2015 10.2015 10.2016

National Adaptation Plan by CCMP, ONEP |
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National Adaptation Plan by CCMP, ONEP |

SIGHIBIER
dnmndannidvivgi®  (NAP ph.2)

Existing Knowledge/Methods Adaptation Methodologies

\\ /
1
1

HRH Royal Projects | geal wisdom (DRAFTED)

Co-benefit

R&D Technologies

Preparation Plan
Research &

S}Hq-@\?ation

Beliefs

Int'l

_________

Vulnerability
Database

Participation

Int’l projects
Funded Projects
Recovery Plans

Government projects

§

o e

Projected

. Vulnerability
Suggestiong@imstance
~.__drafted NAP

b

U
’

N

o

N\ S

4

1st 2nd 3d
Prioritizin

_,I /I
PR

National Adaptation Plan by CCMP, ONEF |
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Society
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Society
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Low Carbon

Carbon Minimization in All Sectors
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Simpler and Richer Quality of Life
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Coexistence with Nature
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Mumber of events
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47% of deaths
A a

vV observed in SE Asia
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Low Carbon and Resilient Society Development for Central Government

Low Carbon and Resilient Society
Development Movement
and its significance in the Region

Shuzo Nishioka
Institute for Global Environmental Strategies
Secretary General, Low carbon Asia Research Network

Contents

» IPCC ARS5: ultimately zero emission world to stabilize climate
competition to 2 ton CO,/capita world in 2050
Adaptation to CC inevitable but has limit

» Scenario to realize Low Carbon Society: case of Japan
Vision, back-casting, policy step,
technology-social system innovation

» Asia: Key position to stabilize climate
Leapfrog opportunity to low carbon development

What is climate change?

' d et BUS] Usual Case

UNFCCC target: 2 degree rise
from pre-industrial period

Present: 0.5-0.8 °C rise from pre-industrial period

IPCC Synthesis report 2001

Increasing risk with a temperature rise
Reasons of concern

Above
Preindustrial

Business as usual

2 degree policy

e

Pre-
industrial
level

= 2 degree above preindustrial level : Internationally agreed target of
risk' aversion




Carbon cycle:
A 4 Where have all the CO, gone?

4.2GtC/y

Remains
in the
atmosphere

Absorbed intc
Emission Forest/Soil
.2GtC/y /Ocean

Future warm Earth

Emission Remained & GW effect

7.2GtC+ $Maccumulated 0,0 € blgf::::“:",aatred_col

Global
V\gﬁming effect

Absorbed into
orest/Soil 0.9GtC?
Ocean 2.1GtC?

|15°C+++

Zero emission-is only one ultimate solution to stabilize climate -

linear relation between cumulative GHG emission & temperature rise

TEMP. -2°C = 790 GtC allowed
CO2+other factors -515GtC emitted already
only 275GtC remained
+2013 emission= 9.9GtC
-275/9.9=30 years

o @
2756TC

Transform to low
carbon society

within 50-100 yr.

(IPCC AR4 and Emori, NIES)

‘'ow can stop Global Warming:?
Enha z i




Stabilization of climate: Huge challenge of 21st Century

» Final goal to stabilization: GHG zero-emission world
(70~100 years)

» While adapting to CC, quick transformation to low
carbon society before it get to point-of-no-return

(~50 years?)

=Implication to each country?

Global target: Halving of current emission by 2050

Without more mitigation; global mean- surface temperature
might increase by 3.7° to 4.8°C over the 215t century

!

3.7-48 °C

2.0°Cc

To avoid 2 degree rise, path of passing 50% reduction
from now in 2050 is feasible and reasonable .

IIPCCARS 2013

2050 halving from now: 2ton/Capita World
Japan: more than 80% reduction(base year 1990)
— Asia: already more than 2ton/ Capita _

Present - USA 17.4
emission 3 China 5.55

Halving >85% reduction India 1.35
v M Indonesia  1.63
- I A Thailand 3.25
e Pop. 9.6G 0.097G France 5.34
2050 v
v [ IEBCOCaRIE M Gy 092
allocation per
Capita UK 7.92
Japan 9.05

KHFROKOILEE TWorld Population Prospects, the 2012 Revision]” k0. "BADKONIAAH TEADRRIMEIAD (Fa2aF18H#
51 Ipk0

LCS scenario in Asia

o 1 Developed
5 | Countries | High Energy
S Lockgg-JnJ'\ype
5 Hude, Transition p,e\felopment\
& | Locked in | - \
[7,) . 1 il \
5|8y g "\ With High
@ i \ Damage on
€ |Free hand | 4‘ = \Economy and
[} . :
o |Society 4 SFAN \\ ‘J‘\latural System
I ¢’ Leapfrog \
] e n
Develcm% Aavelopment < \'
Countries; ZC%n world
Time

Modeling Sustainable Low-Carbon Asia

12 Asian Low-Carbon Society Scenario Development Study” FY2009-2013, funded by Global
Environmental Research Program, MOE]) http://2050.nies.go.jp/index.html




How can we reach to 2 ton world?

Long-term vision of society

Back-casting to find necessary policy step
Integrated Assessment Model for harmonized policy
Future major trends as element of scenario
Technological innovation

Social innovation

Behavioral change

Cost and economic evaluation

v Vv Vv VvV VvV VvV Vv Vv

,,,,,,,,,,,,,,,,,,,,, Japan: Drastic transformation towards 2050
Break away from high energy and carbon dependent society

GDP vs. CO2 coupling =decoupling

=<
//E;‘m#ﬂ% « Tavy

BEREH NTLEK
<4

13 p
13 14
Systematic Steps for formulating low-carbon development policy
Policy steps
Elements Supporting Scientific Low Carbon Development Policy Green Econormy S N
investment infrastructure scenarios,
/finance, design technology
burden- sharing (hard/soft) roadmaps
Stakehold Scientific Low Carbon
akeholders Development Policy Policy feedback
Citizen society NAMA

INDC — | Law & nstitutions |
BR/NC Mobilizing society

Industry Policy & measures | Idea for P & M |
Local govt. Knowledge Economic assessment E{l:s g:iﬁ;nent

. harin P
National govt. o0 Integrated Assessment Verification system

. Data &
Regional GHG Inventory Methodologies
Entity

Ownership Research Community - -

International Human/Financial
Enti resources

vy Funding/ Institutional back-up
L

Policy Policy Policy
Implementation evaluation formulation

Low carbon model Mobilisation of
cities the private sector
Minimise transition friction T

) Participatory
l?fontsulm/;;nﬂn/ I Enhancement approach
frestyle/benav § ¢ absorption Building

iour change consen

Target I Monitoring

Emission
estimation
Integrated Assessment
Model (IAM)

GHG Inventory,
Energy Balance Table

Economic
Models

setting

16




LCS visions, two different but likely
future societies

Vision A “Doraemon” Vision B “Satsuki and Mei”
Vivid, Technology-driven Slow, Natural-oriented
Urban/Per‘sonal Decentr‘allzed/CommumTy Doraemon is a Japanese comic
Py B e F kel
Technol'ogy break'rhrough Self-sufficient ,;:\ o1 Caramed Soraeron,
Centralized production Produce locally, consume ‘;*hgkg%:geﬁfe?\;‘jryf"er'?ifs ;T‘:“
/recycle locally Bourth dimension and act like
a wormhole.

Comfortable and Convenient Social and Cultural Values

Satsuki and Mei's House
reproduced in the 2005
World Expo. Satsuki and Mei
are daughters in the film "M\
Akemi Neiqhbor Totoro". They live
Imogawa an old house in rural Japan,
near which many curious and
magical creatures inhabited.

http://2050.nies.go.jp

Vision of Low Carbon Society

1) Mobility

1) Carbon Minimization in all Public transportation plays a central role. ITS and
sectors efficient cars will be used.

Minimization of carbon-dioxide 2) Living & Working Scene

emissions from all sectors Highly insulated buildings and efficient appliances

2) Toward a Simpler life style 3) Industry

that realize richer quality of life Low carbon energy supply and production
Shifting from mass-consumption technologies are developed and used
society towards QOL oriented 4) Consumers’ choice

soﬁlet}'r'] Ee\,/o:,l]"t.:on I\?I\C,ll tg’ inai” Carbon minimum choices will become common by

‘(‘:g ?fu ne tsEc oice. " ot ?t ar, widespread “visualization” technologies and changes
utficient Economy™ spirit. in consumer consciousness

3) Coexistence with Nature 5) Forests& Agricultures

Maintaining and restoring natural

environment that is essential for Contribute as carbon sink, energy sources & QoL

human society 6) Aspects from Areas(Urban & Rural)
Compact cities will be formed depending on the scale
of the cities
Ho CSn

Integrated Assessment Models and necessary data

Storyline
] — —— —— — | Household production/Lifestyle model
27| 15|18 <= Coniderng change o 300npe ol g3
w | |g35 SLs¢g g8z household/ environment-oriented ™ & B
8 —g s < Hg H § gHe2 # [ preferences on energy service demand, ')
o g < [} o| |28 - S > transportation trip demand by a
T 39 Q 3| 1s3 £ U\ 3 econometric methods and estimate )
[0 23 L1588 e [] impacts of intervention scenarios) B
o g 5 B § 5 g N = @
g 3 @ i g, & s Passenger/Freight Transportation g
) g | |g]|ng <: é ﬁ o demand model (parameter estimate of L
= 2 ol || |8% < © [\ | trip generation, modal share using m
= z llsl)s8]88 & /] | statistics on person trip, traffic flow, [ 2
) g NBENEEIREE j> ® freight flow and others. Service & -
8 ; I'e) 3 Al 3 @ demand estimation assuming < 3
@ B g‘ g g, 3||gd o technology and behavior change) g: 5
= 3 AREIREE] = = Q
D 2 ol 2|28 g %) Energy supply and demand balance 2 k)
= < Q| |s| |52 |2 2 model (adjusting seasonalidaily energy 2 2
S 2 S8 zs 3 3 balance of electricity, heat, and 3
- 3 % g 28| (88 a hydrogen supply and demand — m
= g < 28| (3% o considering infrastructure <
c2D = 5 i> 8|8 23| |22] |8 development) 3
s 5| |8g 2 5] 3
‘3” 3 g e & g 3 | ,| [Eneray technology bottom-up model (technology 3
= 2 @ mem E3Fce o selection of energy supply, conversion, =3
o 8 S 3 sHe & 1 & [ consumption using [SH
= 2 © < % 2 g gD)- econometric/engineering/management methods) o]
(2] 3 5 3 c <7 =
3 3 Sl|es =} g
® g lal 1B 5|52 |18 o . o &
3 3 a5 2| |28 General equilibrium model (investigate feasibility, El
Q g gl i @ TS K economic impacts considering general o
=, S HEE glles equilibrium of approx. 40 services including 5
o T o g g iy energy at service and labor market with support B
E S 7% HEIES of other models)
NS '

Case of Japan: 70% reduction feasible in 2050

Combination of demand side energy reduction +low carbon energy

T
mmer

2000

Energy 2050A

Consumption
20508

o .
40% red uction B Industrial O Residentiall O Commercial @ Trans. Prv. O Trans. Frg.

4

Energy
Supply 2000(Actual)

Primary Energy Consumption (Mtoe)
300 400 500 600

Low Carbon 2050(Scenario A)
Energy

2050(Scenario B)

B Coal OOl OGas M@Biomass 0ONuclear BHydro @ Solar and Wind




120 million = < 100million Scenario
A: Vital Society

Dependency ratios of population will change drastically

Demographic 2000 Demographic 2050 B: Slow Society over the next forty years
120 In 2050
80-84 80-84 n . Japan 95.9%
70-74 70-74 = AMale Snompere 704
ST * Thailand 64.2%
60-64 60-64 = B Male gs China . 63.9%
23 - SriLank; 62.9%
50-54 50-54 = AFemale 5 & VietNam  57.2%
40-44 40-44 = BFemale £ w Aarmar  502%
re . M li 53.1%
30-34 30-34 €2 4 NKores  53.0%
> © * Malaysia 52.9%
20-24 20-24 Sz o : &%
°d Aged society is co Bnmar S0
10-14 10-14 gs -Maldives  49.4%
0-4 0-4 o3 Past " India 48.5%
- - 2 " Pakistan 48.4%
4,000 0 4,000 4,000 0 4,000 e 5 2 5 3 3 2 8 3 2 8 \\boebie di
x 1,000 people ¢ ¢ % & 8 § § g8 & ¥& %8 "Nepal  48.1%
. L Year ) ‘- Cambodia  46.7%
Japan as the global front runner of aging societies UN. World poplation prospects 2006 - Laos 44.0%
> 2 > From Matsuoka, 2009
Asia 40 years into the future
City as key of the change

People are still concentrating in urban areas,
with most Asian urban areas still in the transition stage

100 — In 2030
Past

. Singapore 100%

« Brunei 87%

* S.Korea 86%

+ Malaysia 78%

- Philippines  76%

+ Japan 73%

« N.Korea 73%

« Indonesia  68%

« Mongolia 67%

. China 62%

+ Pakistan 50%

« Myanmar  49%

+ Thailand 47%

« Maldives 46%

« VietNam 43%

« India 41%

- Bangladesh 39%

Laos 38%

+ Cambodia 37%

* SriLanka 30% o
+ Nepal 29% UN, World urbanization
. Bhutan 20%  Prospects (2007)

Continuing

Urbanization
75

50

25

Population ratio in urban area (% )

1700 1800

1900

> 23
From Matsuoka, 2009

+ Half of the world’s population lives in
cities, a share that is likely to reach
70 % in 2050.

¢ Cities account for over 67 % of

SRLEEAND e energy-related global greenhouse
A < e i gaseg)’which is egpecte o rise to
4 % by 2030.
+ The world’s 50 largest cities generate
about
2.6 billion tCO2e

annually, next to United States and
China.

bl o
Cities and Climate Change : An Urgent Agenda”
The World Bank, 2010

“It is no stretch of the imagination to believe that cities
—————————————————————————————————————————— will take the lead in overcoming climate change.”

) 24
- Robert Zeollick




after 40 years : result of rapid infrastructure construction

Now aged society
in problem

Future compact city

Source: Local Development WG team
25

Example: Passenger transport sector can achieve 80% reduction in
energy demand via suitable land use & improved energy efficiency

Change in passenger transport volume

16 Eedme 'I: Change in passenger transport methods
ranspo
(@] volume Change in passenger transport due to
g increased urban density (‘compact cities')
Land use- Improved energy efficiency
o Reduction in
- Energy efficiency transport volume Grid electricity
© improvement
E Hydrogen
8 Solar energy generation
g_; Biomass
1.
(D] Natural gas
c
58] Petroleum oil
2000(Actual figure) 2050(scenario A) 2050(scenario B) Energy demand in 2000

Change in passenger transport volume: reduction in total movements due to population decline
Change in passenger transport methods: modal shift using public transport system (LRT etc.)
Change in passenger transport due to increased urban density (‘compact cities'): reduced travel distance due to proximity
of destination
Improved energy efficiency: improvements in automobiles & other passenger transport devices (hybrids, lightweight
26 designs etc.)

Technological solution
Car CO, Emission/km:  EV: Gasoline= 1:4
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Asian advantage: Modal share of motorised private mode
Still able to design efficient infrastructure to avoid lock-in

* Los Angeles
* San Francisco

* NY
* Kuala Lumpur
R
* Ho Chi Minh City mome Copenhagen
Munich
* Tokyo
* Manila
* Hong Kong

* Beijing
50,000 GDP/capita
(USD)

Source: IEA (2008) 28




How to change land use ? Compact city?

Land-use planning and transportation:

Reduction strategy depend on local specification
1AH=YCOo2 [t/ 4]

2.00
50 | Passenger | 1
20004 Logal cities
1.00 Rural
2050% | | %
| iti & £ N
0.50 Mega cities § E
KB g 8 8
0.00 N 3 i

0 2000 4000 6000 8000 10000 12000 14000
AR&# [FA] population

1ABH1=YC02 [t/ %]
200

Chrgo Freight Per Capita Transportation

Priority of policies
Marginal abatement cost curve for 25% GHG reduction in 2020

Cost (Yen/tCO2)

[Com] Hi

100,000
80,000 T |

60,000 T

h efficient lighting
ETrans? Next generation car
[Ind] Alternative energy
—~[Trans] Car efficiency improvement
~ [Power] CCS
~—[Com] High efficient air conditioner
— [Power] Biomass/wastes
— [Res] High efficient lighting
--[Com] BEMS
[Ind] High efficient Motor

- [Ind] High efficient boiler

esd BRerS

Power] Small/Med scale
—[Ind] Low carbon

construction machine:

---[Com] - High efficient hot water supply

] Energy save/ recoveri/‘| g
ydro|

Payback periods
Industry: 3~ 9years
Residential:3 years
Commercial: 3 years
Transportation: 5 years

Power: 9 years

Reduction

(thousand tCO2)

40,000 T
20,000 T PE -
sl W

A
[Com] High efficient power — |

[Power] Geothermal

1 W‘ [Res] Energy
! [Resff[-hg?\ elqlment air

, .. [Res] ﬁlg?l e?Pment hot water

CO2 Emission 20,000 T [Power] Wind
20005 [Com] Insulation
. [ind] Swith to gas [([:Igrcrl?;lgggh efficient generator
s | R 40-000 T [Res] High efficient appliance [Res] PV
o il § ' [Power] Swich to Gas [Ind] Innovative Process
" rommens || 8 [Ind] Heap pump [Ind] High efficient oven
v+ P o 0 80,000 160,000 240,000 320,000 400,000
Ten Actions toward Low Carbon Asia

() Action ¢ TR
Co-benefit of low carbon development Sructured Compact G Low carbon energy system with
Case of City of Kita-Kyushu: Before and after ructured Compact City local resources

’ sS4 . . . .

1970s’transition : Switch from coal to oil & gas, improve ~——— Action 2 Action 7

energy efficiency to cope with oil crisis and innovation in
pollution control technology

The atmosphere in Kitakyushu, Japan: before and after the clean up (SOE2000).

31

Mainstreaming trains and iﬁ-‘
water transportation

J.Yeld[s]1 6] Resources & Materials
Smart material use that realizes the
full potential of resources

Action 4 EICIHES
Smart buildings that utilize
natural systems =i

Action 5 [GILIUERS
Local production and local
consumption of biomass

Spread of high yields and low
emission agricultural technologies

Action 8 FTEARTL I

Sustainable forest
management

Action 9 REENEEEAZAGIELT

Technology and finance to facilitate
achievement of LCS

Transparent and Fair Governance
that Supports LCS Asia




Growing importance of actions towards low-carbon development in

Asia
Can Asia leapfrog and stabilize climate?
» 50% share of the world in 2050: Economy, Energy,
GHG emission 5008
» Innovative Science based Low carbon development
policy with countries ownership: human/financial
resources for new research challenge
e abl L =
Source: Presentation by Dr. Mikiko Kainuma
33 34 (Nov.2011) ~~* "~ “'
Example of leapfrogged Asia
S - = Country Domestic factors External factors
Opportunities for Asia: Leveraged by climate change ndustrial | india: Education] Soft technology
structure IT industry human resources Globalization
11 T UK Long-term trends in energy intensity Energy Japan: Technology Oil crisis
truct intensi i i
10 L USA (energy/GDP) structure Low energy intensity | Rapid growth Energy security
o 09 L Urban Singapore: Small land area Relationship with Malaysia
3" structure Transportation, water, | Strong leadership
>_.8 0.8 |- . . housing
E” % 0.7+ ,/ \ bearning curve by human bemg Tokyo: Rapid urbanization In advance of auto age
S5 i ‘\,- Public transportation
5 § 0.6 - 4 - ’ \'.\ Distributed | India: Poor power grid
23 os5Ff ~ \Germany\) energy Renewable energy, | investment; land area
2s S biomass
w & 0.4 - R v Brazil: Ethanol Sugar cane, scarce oil
g' 03 L _,.,_,J""'"A * Informatio | China: Rapid economic growth, | IT technology
27 n Mobile phones big land area,
0.2 .,{.-""'"'frange_/ }f"’ Not enough com-grid
0.1 S r Renewable | China: Vast land area Climate change
z -7 energy Wind/solar energy
0.0 - ) o i system
1840 1860 1880 1800 1920 194y 1960 1880 2000 Agriculture | Low energy use Self sufficiency Energy price

Year




LoCARNet: Low Carbon Asia Research Network

An open network of researchers & research organizations, as well as like-minded relevant
stakeholders that facilitates the formulation and implementation of science-based policies for
low-carbon development inn Asia

Lessons learnt from activities and outcomes from
dialogues
between Researchers and Policy-makers in Asia

Synthesis Reports: http://lcs-rnet.org/publications/index.html

Seven Asian priority topics discussed: “GHG inventories as bases”;“policy-making processes and use of
integrated assessment models”;“land use and forestry”; “low-carbon cities”; “local level practices/ decisions /

. 6

initiatives”; “institutionalization of low-carbon green growth”; and “technology for leapfrogging”.
2012 October, Bangkok (LoCARNet |st Annual Meeting )

planing =2014 Nov. 24-26 Bogor, Indonesia (LoCARNet 3rd
Annual Meeting)
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UNFCCC Background

* The rapid growth of world energy demand, particularly in fossil-
rich, has led to a surge in CO, emissions.

* Anthropogenic climate change is driven by a number of GHGs.
* Its atmospheric concentration has risen from 280 ppm in pre-
industrial years to 400 ppm in 2012, resulting in increasing global

temperatures over 0.7°C (IPCC).

* If GHG emissions continue to grow unchecked, they could rise by
more than 4°C by 2100 (IPCC).

SIIT-TU 2

Source: Greenpeace

View from airplane above power
station

Niederaussem Power Station
Cologne, Germany

w

SIT-TU 4




World Cumulative GHG Emissions

EEN

UNFCCC Background

* 1992, The UN Conference on the Environment and Development
held in Rio de Janeiro in Brazil was resulted in the Framework
Convention on Climate Change ("FCCC" or "UNFCCC"). Waste Mana

Thailand GHG emissions by sectors in 2000

_ 0,
* 1997, In December the parties concluded the Kyoto Protocol in 4. try, -3.44%

Kyoto, Japan, in which they agreed to the broad outlines of
emissions targets.

* 2002, Russia and Canada ratified the Kyoto Protocol to the UNFCCC
bringing the treaty into effect on 16 February 2005.

ture &
22.64%

rial Process,

* 2011, Canada was the first to withdraw from the Kyoto Protocol. 7.15%

* 2012, On 31 December 2012, the Protocol expired.

* Role of CDM has been decreasing when the Protocol expired.
Source: Thailand’s Second National Communication, (ONEP, 2011)
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Institutional Framework for Climate Change Policy in Thailand \

Source: ONEP & TGO

Chair
National Committee on Climate Vice-Chair

A

6. Ministry of Energy Administration
1. Prime Minister’s Office 7. Ministry of Commerce 14. Office of the National
2. Ministry of Finance 8. Ministry of Interior Economics and Social
3. Ministry of Agriculture 9. Ministry of Science and ~ Development Board
and Cooperatives Technology 15.Bureau of Budget
4. Ministry of Transport and 10. Ministry of Education  16.Experts
Communications 11. Ministry of Public
5. Ministry of Information Health
and Communication 12. Ministry of Industry
Technology 13. Bangkok Metropolitan

Sub-committees

NCCC members:

Secretariat

\ \
ONEP/CCMC TGO

(DNA (for CDM)/Technical support and services to project

(Policy formulation and National Focal Point)
developers)
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Climate Change
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Source: ONEP (2014)
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Methodology

* Fundamental methods laid out in the Revised
1996 IPCC Guidelines

* UNFCCC (COP decisions, reporting guidelines, etc.)

* IPCC good practice guidance clarifies some

* IPCC issues (e.g. international bunker fuels) and
- Revised 1996 IPCC guidelines for national GHG inventories provides some updated factors......but no major
- 2006 IPCC guidelines for national GHG inventories changes made for fuel combustion!
- IPCC good practice guidance and uncertainty
management in national GHG inventories * 2006 IPCC Guidelines provide new information
- IPCC good practice guidance for land use, land-use change on non-energy use, new Tier 2 method for oil
and forestry systems fugitives, guidance on abandoned coal
- IPCC Emission Factor Database (EFDB) mines, etc.

- IPCC Working Group | Assessment Reports

Source: TGO (2014)

Methodology Methodology
1 ENERGY 1 ENERGY
1A Fuel Combustion 1A Fuel Combustion
1A1 Energy industries 1A1 Energy industries
1A2 Manufacturing industries & construction 1A2 Manufacturing industries & construction
1A3 Transport 1A3 Transport
1A4 Other sectors 1A4 Other sectors
1AS5 Others 1A5 Non-specified
1B Fugitive Emissions from Fuels 1B Fugitive Emissions from Fuels
1B1 Solid fuels 1B1 Solid fuels
1B2 Oil and natural gas 1B2 Oil and natural gas

1B3 Other emissions from Energy production

1C Carbon Dioxide Transport and Storage
1C1 Transport of CO,

1C2 Injections & storage

1C3 Others

. Source: IPCC 1996 GL, 2006 GL
Source: IPCC, Graphics: CITC, TGO (2014)




Methodology

Source: IPCC, Graphics: CITC, TGO (2014)

Tree for Selecting the Method for Estimation
» Emissions from Stationary Combustion

Obsain fuel
data for

el Decision Tree

Approach

Report both estimation
methods (Refs

Box 4

Estimate emissions using
the “bottom-up® Tier 2 or
Tier 3 method

Box 1

Are
fuel delivery
statistics available
by source
category?

~o Report
»| Reference
Approach

stim s using
data
i

(Tier 1 Sectoral Approach)

Yes

Are
Estimates available
for fuel combusted in

large sources?

Sectoral Approach)

Note 1: A key
imfluence on a
both. (See Chapter

The calculation methodology is mass-balance-based

Carbon emissions

Z [(fuel consumption expressed in energy unit (TJ) for each
sector

X carbon emission factor
- carbon stored)

x fraction oxidised]

CO, emissions = carbon emissions x 44/12

Emission Factors

* Reference approach (Tier 1):
e Estimates based on national energy balance (production + imports

- exports) by fuel type without information on activities

Performed quickly if basic energy balance sheet is available

Way of cross-checking emission estimates of CO, with the sectoral
approach.

* Sectoral approach (Tier 1):

¢ Estimates based on fuel consumption data by sectoral activity.

* Bottom-up approaches (Tier 2 or 3):

e More detailed activity and fuel data are required.

Default emission factors for CH4, N20, NOx, CO and NMVOQOCs by major
technology and fuel type are presented in the IPCC Guidelines




Emission Factors

Tier1
e Multiply fuel consumed by an average emission factor:
* Does not require detailed activity data

* Rely on widely available fuel supply data that assume an average
combustion technology is used.

Tiers 2/3
¢ Multiply fuel consumed by detailed fuel type and technology-specific
emission factors:

* Tier 2 methods use data that are disaggregated according to
technology types

* Tier 3 methods estimate emissions according to activity types (km
travelled or tonnes-km carried) and specific fuel efficiency or fuel
rates.

Use the most disaggregated technology-specific and country-specific
emission factors available

GPG AND UNCERTAINTY
MEASUREMENT

ACTIVITY DATA

Order of preference:
— National/government statistics agencies

— National research/academic centres (specific surveys,
census, others)

— International databases

— Cluster of parties having similar national conditions
(environmental, economic, technological)

— National expert’s judgment

GPG PINCIPLES

« National GHG inventories should be precise and reliable

« National GHG inventories should fulfill the TACCC
atributes:

* [ransparency
* /\ccuracy

* Completeness
« Lonsistency

_omparability

Gas coverage

Carbon dioxide (CO,)
Methane (CH,)

Nitrous oxide (N,0)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF)
Nitrogen trifluoride (NF,)




GWP Sectors of GHG categories

muspunIzan 2nd Report (AR2) 3rd Report (AR3) 4th Report (AR4)
<o, ) 1 ) I— INDUSTRIAL PROCESSES
J

CH, 21 23 25
SFg 23,900 22,200 22,800 |— |
PFC 7,390 - 12,200 r |

Note: IPCC AR2 (1995), IPCC AR3 (2001), IPCC AR4 (2007) | LAND-USE CHANGE & FORESTRY

—

s
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The IPCC methodology breaks the calculation of carbon
dioxide emissions from fuel combustion into 6 steps:

Step 1: Estimate Apparent Fuel Consumption in Original Units
Step 2: Convert to a Common Energy Unit

Step 3: Multiply by Emission Factors to Compute the Carbon Content
Step 4: Compute Carbon Stored

Step 5: Correct for Carbon Unoxidised
Step 6: Convert Carbon Oxidised to CO, Emissions

Emissions = Activity Data (AD) x Emission Factors (EF)

Source: ONEP (2014)




Tier 1, Tier2 or Tier3 ?

Tier 1 — Default fuel-based emission factors; simpler
methods. Top-down approach.

Tier 2 — Country-specific data, fuel-based factors; may
require additional parameters. Top-down approach.

Tier 3 — Country-specific data; more complex, bottom-
up approach.

Non CO2 Emissions
CH,, N,O, NO,, CO, NMVOC

The calculation of non-CO2 Greenhouse gases (CH4, N20O,
NOx, CO, NMVOC) is broken into 3 steps:

Step 1: Estimate annual fuel consumption per sector in

energy units
Step 2: Estimate emission factors for each fuel per sector

Step 3: Estimate the emissions

Repeat Steps 2 and 3 for each gas (CH,, N,O, NO,, CO,
NMVOCQ).

Non CO2 Emissions
Methodology for SO,

SO, emissions are related to the composition of fuels, not
to combustion technologies. The IPCC Tier 1 methodology
proposes to split the fuels according to the sulphur
content of the fuels and breaks the calculation down into

3 steps:

Step 1: Estimate annual fuel consumption in energy units
Step 2: Estimate the SO2 emission factors

Step 3: Estimate the emissions

Non CO, Emissions
Methodology for SO,

SO, emissions are related to the composition of fuels, not
to combustion technologies. The IPCC Tier 1 methodology
proposes to split the fuels according to the sulphur
content of the fuels and breaks the calculation down into

3 steps:

Step 1: Estimate annual fuel consumption in energy units
Step 2: Estimate the SO2 emission factors

Step 3: Estimate the emissions




n1awaoou (Energy Sector) 1A1 d@19190dINNSSUWA00TU (ENERGY INDUSTRIES)

1A1 anvemainnssuwaconu 1A2 #1210 AIUNTINANTNAAUAZADATIY
(Energy Industries) gg::turf::ttig;i;g Industries and 1A1 aqma_ma*mnssuwei’omu (Energy Industries)
e Activity Data * Activity Data
: EEEEEE Factor : Ez:::g: Factor * 1A1a mswInbidowaonisluniswaaluitn
1A1 azA21USdU (Public electricity and heat production)
1A3 awnwudo (Transport)
e Activity Data 1A4 awndu 9 (Other Sector)
e Emission Factor e Activity Data
¢ Emission « Emission Factor
® Emission

1B Fugitive Emissions from Fuels

wovd oo d

e Activity Data *ynemy fedeunszanfifinninnis AANFIUUATAN
Souldluanunil wiseenldifiu 3 vssam 1

o 1A4a avermswidivgd/a01tu (Commercial/Institutional)

* Emission 1A4b swne$aiseu (Residential)

1A4c amvmsineas (Agriculture/Forestry/Fishing)

e Emission Factor

1A2 12120 d N UNTTUANTHAA LAY

1A2 d19190d@NNSSY 579 (Manufacturing Industries and
naznads1o Construction)

(MANUFACTURING AND - 1A2a msTafidfamdslusnanananvnssumdnuas
wianna (Iron and Steel)
CONSTRUCTION) + 1A2b ms’hﬁﬁaLws‘ie’lummanmunﬁuNﬁmﬁmwﬁauz
(Fabricated Metals)
* 1A2c ms"lﬂ"uﬁast‘N‘tumm'lammunssmﬁﬁ (Chemicals)
. 1A2d nslaiifaasTuanangasunssunsrauazida
nseat (Pulp, Paper and Print) 1A3 d@191gudo (Transport)
+ 1A2e n'\s‘hﬂ’ﬂ!mwae‘lummammunssumms 1A3avhiu
wazengu (Food Processing, Beverages and Tobacco)
o 1A2f ms’hfvﬁmwﬁe"lum'znamrmnﬁuaiauz (Non- * 1A3b NMSYUAONTIONUU (Road transportation)
Metallic Minerals)
. 1A2i nstaidamasluanananavnssisiasus 5
(Mining and Quarrying) 1A3d n1sgudoniounnialudszing (Domestic navigation
o 1A2j n'l*s‘hﬁ,%mwﬁe‘lumm'lamshuns‘su“ls.l"u,azl,n%m
13au (Wood and wood product)
+ 1A2k m-s‘hfvifal,ws‘ia’tummanmunﬁumsn‘asﬁ”w
(Constructior;% .
+ 1A21 nsfdiamdsluananaaaiunssudona (Textile)
* 1A2m ms’taﬁa‘fama‘o’tummanmunssuﬁuq (Non-
specified Industry)

* 1A3a NNSYUAVN1991NN6N18 TUUSZING (Domestic aviation

* 1A3c N1SYUEONT0S10 (Railways)

B




1A4 @191dU ) (OTHER SECTOR)

* 1A4a d19191A1SWIUBY /ANI0U
(Commercial/Institutional)

* 1A4b d1¥1AS2I50U
(Residential)

® 1A4c d1y1n1sinyas

(Agriculture/Forestry/Fishing)

1B Fugitive Emissions from Fuels

1B1 d1911301waoudo (Solid Fuels)

1B2 d@191U1uunazn1esssudaa (Oil and Natural Gas)

*Climate Change Coordinator (Energy)

*Office of the Permanent Secretary, Ministry of Energy
*Department of Alternative Energy Development and Efficiency
*Energy Policy and Planning Office
*Department of Mineral Fuels
*Department of Energy Business MiniStry of
*The Electricity Generating Authority of Thailand Energy
*PTT Public Company Limited
*Department of Industrial Works Ministry of
*Marine Department Industry
*The Department of Land Transport

*The Department of Civil Aviation

*Office of Transport and Traffic Policy and Planning

Ministry of
Transport
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nguvian gAAIUNTTUIILEIY

2A neunEndaaius (Mineral Products) 2A1. gaaminssunsNAAYuTLUA (Cement Production)
2A2. gAFMINTINNINAAYUY (Lime Production)
2A3. nsldfiuyuuazlalalud (Lime Stone and Dolomite Use)

2A4. nsuanlgaanaznsldlenwey (Soda Ash Production and
Use)
2A5. NMSNANWEIATAINEN9UABY (Asphalt Roofing Production)

2A6. msuﬁn’:’an‘qﬁunwmnmwsnaa (Road Paving with Asphalt)
2A7. Buq (MswAAnszan ) (Other(Glass Production)
2B ngugAsmnssaAll (Chemical Industry) 2B1. msnAnueulutily (Ammonia Production)
2B2. manAnnaaluain (Nitric Acid Production)
2B3. n1suannsnazitn (Adipic Acid Production)

2B4. n1suaAA15LUs (Carbide Production)

2B5. nanAnaiaiiaug (Other Chemicals)




nguvan AAMNTTUTIYEIYT

2C ngugadmnssunsuanlany (Metal Production)  2C1. nskanw@nuazmannan (ron and Steel

2C2. MsWaRvaNSaases (Ferroalloys Production)

2C3. MsHAnezgiililen (Aluminium Production)

2¢4. nsliamasisnsengeslsilulsinguusevgiifeunazuuniGon

(SF6 Used in Aluminium and Magnesium Foundries)

p://

2C5. wanfausidue (Other)

2D ngugAENMNSsUNSHAABU (Other Production)  2D1. MswannszaTsuaztda (Pulp and Paper)

2D2. MsHaneIMsLazLASesAL (Food and Drink)

Photo from www.google.co.th

gnammnssumEETYY

2E nqugnavnssuniskansnsanlannsuaunazdamesion  2E1. nanaselaveawdniausi (By-product Emissions)

@z1igealsd (Production of Halocarbons and Sulphur  2£2. fwi3eunszaniiialva (Fugitive Emissions)

Hexafluoride) 2E3. wansousiouq (Othen)
2F1. gunsaivhmmdutagiaies3ueinia (Refrigeration and Air
Conditioning Equipment)

v < v g p

2F nsldansanlannsveunazdaasisnazviganlsd 2F2. Tl (Foarn Blowing)

(Consumption of Halocarbons and Sulphur P

2F3. gUnsnauLwa (Fire Extinguishers)

Hexafluoride) .
2F4. &ws8 (Aerosols)

2F5. fvhazanglugnanminssu (Solvents)

AMHIUATIHILUFIUT (AULUINY IPCC 1996 Guidelines)

2A NRUNANS LIS (Mineral Products)
2A1, anmunssumsuﬁm‘lwﬂmum'(Cement Production)

2A2. AAFAIUNTTUNITNANL U (Lime Production)

2A3. N5 ladiiuunarinla‘lus (Lime Stone and Dolomite Use)

2A4. nsHAnTA HaARArN15T20T2A 1A (Soda Ash Production and Use)

2A5. N1SHANKAVAIAINNLIINEADE (Asphalt Roofing Production)
2A6. NMSHARTAALYRLAUUIINENINTAAEL (Road Paving with Asphalt)
2A7. Suq (ANSHAMASLAN ) (Other(Glass Production)

2B nﬂ'&l and1uNIsy 1Add (Chemical Industry)

2B1. ANSHAWAN TN (Ammonia Production)
2B2. AMsHaANNSAIUA3A (Nitric Acid Production)
2B3. NMSHAONNIAATGLIN (Adipic Acid Production)
2B4. NNSHAMAI51UG (Carbide Production)

2B5. WAGSUiLATIAUY (Other Chemicals)

INC

SNC

TNC

2C nauenamnssumswaﬂinm (Metal Production)

2C1. mswanmanuazivianna (Iron and Steel v v v
2C2. mswanmandaasaa (Ferroalloys Production) x  x  x
2€3. mswanezgiitiien (Aluminium Production) x x x

2ca. msliFanlesionszilgeslsalulsangausesgiittiuamazuuntiBes (SF6 Used in

X X X

Aluminium and Magnesium Foundries)
2C5. wanHmum éuq (Other) x x x
2D néuqnamnﬁummﬁﬂéﬂq (Other Production) v v v
2D1. mmﬁﬂmzmwmznﬁe (Pulp and Paper) v v v
2D2. mm‘éﬂmmmazméﬂaﬁu (Food and Drink) v v v




*Department of Industrial Works

2E nauaadunssunl1sHandisanlanisuaunazedamasianazwaaa'lse (Production of A . B i i
Halocarbons and Sulphur Hexafluoride) x X *Office of Industrial Economics M n Stry Of
*Department of Primary Industries and Mines Industry
2E1. wawaaulduasndasiaied (By-product Emissions) x x eIndustrial Estate Authority of Thailand
2E2. Mali3aunszaniis2lua (Fugitive Emissions) x x *Iron and Steel Institute of Thailand
) *Electrical and Electronics Institute
2E3. uiasinisfdun (Other) . *Thailand Automotive Institute
2F n1slad@sanlanisuaun a © afa LW a st d@ n 2f = W 92 a 1 5 6(Consumption of x v *Petroleum Institute of Thailand
Halocarbons and Sulphur Hexafluoride)
2F1. ailnsaiviauifuuazindavilduannia (Refrigeration and Air Conditioning x v
Equipment)
2F2, TWu (Foam Blowing) x v
2F3 . adnsaiduwwav (Fire Extinguishers) X v
50
Y l—ﬂ' \ 4
. a
Agriculture mamsisnaunazihld (LULUCF)
Asanwalsnanisdaan/gandudidaunszananuunaaniilu 4 agueias ‘laun
4A nswiTnlussuutiagainisuavdnd sEeuLAas 2 (ndudeddenidag)

seauias 1 (807 daitla unsuasuwe)

4B nsAansyadnT sEauLAas 2 (ndudadiAeidauazans)

seeues 1 (d0dtln unsuasuwe)

4C nsignan FLAULTIES 2

4D Auiildlunsinwns MIAY: NRAINA 4 was 2 (svauLiias 1a,1b)

mvdan: naadn 3 (seeuias 1a,1b)

4F msiArIaansinEasTuiiae naasfi 3: AD = dayadseind, EF = auuzun)
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5A AsUaaa/qeandudiazaunssaniiaannnislfaunilasnatiaanluih
uazunavaadhatwdu (5A Changes in Forest and Other Woody Biomass
Stocks)

58 nsdaaadiaiaunszanannnisiddsundasiuvith liwasvisuag (58
Forest and Grassland Conversion)

%

5C asganaufdzaunseanannsiluyuasluiiviesy (5C Abandonment of
Managed Lands)

5D aswl&aundasarsuauludu (5D Change in Soil Carbon)




AFOLU
*Royal Forest Department

*National Park, Wildlife and Plant Conservation Department
*Department of Marine and Coastal Resources

6A msﬁ’ﬁmmmavlauuuvfuﬁu (Solid Waste Disposal on Land)

*Forest Industry Organization
*Department of Livestock Development

*Land Development Department and Environment

Ministry of Natural Resources

6A1 Landfill Site nsHenavaasyacas

Araidiimu (CH,)

6A2 Open Dump Site NSLNNAILLITNRIILII

6B a1siiniiminda (Wastewater Handling)

*Department of Agriculture
*Department of Agricultural Extension

*Office of Agricultural Economics Cooperatives

Ministry of Agriculture and

*Rice Department of Thailand
*Agricultural Land Reform Office
*Rubber Estate Organization

Technology

Ministry of Science and

6B1 Industrial Wastewater Handling AMsuiaindeansannssu

Araidmu (CH,)

6B2 Domestic Wastewater Handling AsUNTATNLR N2

Aaf'luassaanlaie (N,0) 6B3 Human Sewage nsdaaadia N,O annasunida

ez

*Office of the Rubber Replanting Aid Fund

Ministry of Energy

6C nmsidnuazyanaainanisin (Waste Incineration)

*Royal Irrigation Department
*Geo Informatics and Space Technology Development Agency
*Department of Alternative Energy Development and Efficiency
*Expert from Kasetsart University
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Aaiasuauleaaniae (CO,)

N3N 1TRULAILLALNULE

Arartunsaaantas (N,0) 6C Waste Incineration
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*Department of Industrial Works

Industrial Estate Authority of Thailand

*Pollution Control Department

*Department of Environment Quality Promotion

*Department of Alternative Energy Development and Efficiency
*Bangkok Metropolitan Administration

Ministry of Industry

Ministry of Natural Resources
and Environment

Ministry of Energy
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CO, Emission (Gg CO, eq.)

GHG Emission trends
National Communication (Draft)
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Trends of GHG Emissions

Global scale: Top 10 countries

Total GHG emissions in
10 ASEAN countries:

about 1.2GtCO,/year
(Thailand: 0.26 GtCO,/year)

Source: IEA
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Trends of GHG Emissions

Global scale: Cumulative energy-related CO, emissions

Developed countries still
have responsibility to
reduce GHG emissions

Source: IEA




Trends of GHG Emissions

ASEAN scale: CO, emissions from fuel combustion

Million t-CO2/year

What is "mitigation” ?

» Climate change “mitigation” has a meaning of an activity or a project to
reduce present/future GHG emissions.

» Nationally Appropriate Mitigation Actions (NANAS) in Thailand is as
follows:

Thailand will endeavor, on a voluntary basis, to reduce its GHG emissions in the range

of 7 to 20 % below the Business as usual (BAU) in energy and transportation sectors in

2020, subject to the level of international supports provided in the forms of technology

development and transfer, finance, and capacity building for NAMAs preparation and

implementation.

The above-mentioned NAMAs will include counter-measures, as following:
Development of renewable and alternative energy sources;

Energy efficiency improvement in industries, buildings, transportation and power
generation;

Biofuels in transportation; and

Source: IEA Environmentally sustainable transport system
5 7
Trends of GHG Emissions How to mitigate GHG emissions?
ASEAN scale: CO, emissions (per capita) from fuel combustion Typical mitigation activities
» Supply side:
t-CO2capita Energy efficiency improvement of power generation facilities using fossil fuels;
Fuel conversion of power generation such as “coal to natural gas”;
Introduction of “cogeneration”; and
Development of renewable and alternative energy sources such as wastes.
» Demand side:
Energy efficiency improvement in industries, buildings, households;
Introduction of alternative energy source such as biofuels in transportation;
Introduction of alternative energy source such as solar power in factories,
buildings, and households;
Development of public transport system such as BTS and subway; and
Improvement of traffic congestion.
6 Source: IEA 8




How to mitigate GHG emissions?

Mitigation and adaptation

» To Integrate mitigation and adaptation activities is essential to promote
each activity efficiently and cost-effectively;

» Examples:

Flood control Mangrove plantation

Source: htp://www.newsclip.be/article/img/2015/03/25/25178/1 1329.htm Source: htp/lwww.cger.nies.go.jp/publications/news/vol | 7vol 17-3.pdf

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world
Agriculture:
» Others

Energy efficient pump-set for agriculture use

Offsetting of synthetic nitrogen fertilizers by inoculant application
in legumes-grass rotations on acidic soils on existing cropland

Strategic feed supplementation in smallholder dairy sector to
increase productivity

11

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world

Agriculture:

» Avoidance of methane (CH,) and nitrous oxide (N,O) emissions from sugarcane
pre-harvest open burning through mulching

Mitigation activities to avoid methane and nitrous oxide emissions to the atmosphere from pre-harvest
burning of sugarcane biomass that would have otherwise been burnt openly. In the project activity, aerobic
treatment of biomass by mulching is introduced.

v

Methane emission reduction by adjusted water management practice in rice
cultivation

Mitigation activities comprise a) Rice farms that change the water regime during the cultivation period from
continuously to intermittent flooded conditions and/or a shortened period of flooded conditions; b)
Alternate wetting and drying method and aerobic rice cultivation methods; and c) Rice farms that change
their rice cultivation practice from transplanted to direct seeded rice (DSR)

» Reduction of N,0 emissions from use of Nitrogen Use Efficient (NUE) seeds
that require less fertilizer application

Mitigation activities comprise use of a genetically distinct type of seed for crops that will utilize nitrogen

more efficiently, hereafter called “Nitrogen Use Efficiency (NUE) seed”, and therefore requires less fertilizer
10 than conventional seeds.

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world
Transport:

» Transport energy efficiency activities using post - fit Idling Stop device

Mitigation activities comprise demand side activities associated with the installation of postfit type Idling
Stop devices in passenger vehicles used for public transport (e.g. buses), in order to reduce fossil fuel
consumption and GHG emissions.

Transportation energy efficiency activities installing digital tachograph
systems or similar devices to transport fleets

Mitigation activities is to install digital tachograph systems or another device that monitors vehicle and
driver performance and to provide real-time feedback to drivers, in freight vehicles and/or commercial
passenger vehicles.

» Emission reductions through improved efficiency of vehicle fleets
» Emission reductions by electric and hybrid vehicles

» Introduction of LNG buses to existing and new bus routes

» Biodiesel production and use for transport applications

» Cable cars for mass rapid transit system (MRTS)
12

v




How to mitigate GHG emissions?

Interesting mitigation activities from CDM world
Wastes:

» Recovery and recycling of materials from solid wastes

HDPE, LDPE, PET and PP plastic materials are recycled from municipal

solid wastes (MSW) and processed into intermediate or finished products
(e.g. plastic bags).

Reduction of production of HDPE, LDPE, PET and PP from virgin
materials, thus reducing related energy consumption.

13

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world
Rural area:

» Switch from non-renewable biomass for thermal applications

To generate thermal energy by introducing renewable energy technologies for end users that
displace the use of non-renewable/non-sustainable biomass. Examples of these technologies

include biogas stoves, solar cookers or passive solar homes and safe drinking water
applications

» Energy efficiency measures in thermal applications of non-renewable
biomass

» Low greenhouse gas emitting safe drinking water production
systems

Mitigation activities introduce low GHG emitting water purification systems to provide safe
drinking water and displace water boiling using non-renewable biomass or fossil fuels. The
examples include, water filters (e.g. membrane, activated carbon, ceramic filters), solar energy
powered UV disinfection devices, solar disinfection techniques, etc.

15

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world

Industries:

» Avoidance of fossil fuel combustion for CO, production to be used as
raw material for industrial processes

Mitigation activities shall replace the CO, produced by fossil fuel combustion with CO,
captured from a renewable biomass source.

» Reduction in consumption of electricity by recovering soda from paper
manufacturing process

Mitigation activities comprise to recover caustic soda from waste black liquor generated
in paper manufacturing. Production of caustic soda in traditional soda manufacturing
processes requires more energy in comparison to recovery of equivalent amount of

caustic soda.
» Emission reductions through recovery of spent sulphuric acid
» Avoidance of methane release from charcoal production

14

How to mitigate GHG emissions?

Interesting mitigation activities from CDM world
Innovative technologies:
» Electricity and/or heat generation using fuel cell

Mitigation activities comprise electricity and/or heat generation including cogeneration using
fuel cell technology using natural gas as feedstock.

» Destruction of hazardous waste using plasma technology
including energy recovery

Mitigation activity covers the use of plasma gasification technology for the destruction of
Hazardous Waste containing carbon as an alternative to the use of conventional incinerators.

» Hydrogen production using methane extracted from biogas

16




What is “mitigation approaches™?

» Mitigation activities can be classified into the following three
approaches:
Financial approach
Institutional and regulatory approaches
Educational approach

On the other hand, UNFCCC has been discussing framework of various mitigation
approaches;

Under the discussion, mitigation activities is classified into market-based
mechanisms and Non-market-based mechanism;

For example, market-based mechanisms include “cap and trade” and “baseline
and crediting” such as international emission trading, CDM/JI, while non-market-
based mechanism include (a) economic and fiscal instruments; (b) regulations;
(c) voluntary agreements; (d) framework targets; (e) information, education and
awareness programmes; and (f) research and development.

17

What is “mitigation approaches™?
Institutional and requlatory approaches

» Mandatory measures
Ex.: Mandatory reporting system of GHG emission of private companies/factories
Ex.: Mandatory implementing of CO, emission reduction potential diagnosis to
S&M sized private campanies

» Carbon footprint and labelling
Ex.: Estimating GHG emission of the products and labelling it to the products,
Carbon footprint and labelling in combination with promoting procurement of eco-
friendly products/goods

» Leading runner approach
Ex.: Manufacturers have to produce and sell the products which has high energy
efficient performance equal to or more than the most efficient product at that
time.

» Penalty systems

19

What is “mitigation approaches™?
Financial approaches:

» Grant:
Ex.: Introduction of PV system to primary schools
» Subsidy:

Ex.: Implementation of CO, emission reduction potential diagnosis (100% subsidy),
and introduction of proper measures selected by the diagnosis such as the introduction
of LED or inverters (50% subsidy)

» Incentive:
Ex.: Introduction of ECO-Point when people buy climate-friendly products/goods
» Duty exemption:
Ex.: Exemption of automobile tax in case of buying hybrid vehicles
Ex.: Exemption of existing building repairing in case of introducing insulation system
» Carbon tax and other charging system:
Ex.: Tax for coal petro and natural gas consumption according to their carbon contents

18

What is “mitigation approaches”?
Educational approach:

» Awareness raising
Ex.: Continuous convening of “ECO school” at elementary/junior-high schools;
Ex.: Outreach activities/events of BMA Climate Change Master Plan;
Ex.: Roadshow of climate-friendly products/goods;

» Prize-giving
Ex.: Crown Standard for Thai CDM Projects
Ex.: Commendation for climate-friendly activities by state minister of the
Environment

Ex.: Commendation for company/organization who produces climate-friendly
goods by TGO

» Networking communities/schools

Ex.: Networking of climate-friendly activities by National Municipal League of

Thailand (NMT)
20




Examples of market mechanisms Examples of market-based mechanisms: JICM
Thailand Voluntary Emission Reduction Program (T-VER) * JCM is a Japanese initiative aimed at reducing GHG emissions and achieving low-

carbon development
» Introduction * Under JCM, host country and Japanese entities jointly implement projects which will
The voluntary domestic GHG emission reduction program (crediting program) was reduce GHG emissions in the host country utilizing Japanese low-carbon
initiated by TGO in 2013. technologies

Trade of the carbon credits is allowed domestically.

Credits obtained from the program are mainly used for CSR purposes and voluntary
carbon offsets of companies in Thailand.

» Objectives of T-VER

To encourage developing GHG emission reduction projects with co-benefits by means
of certifying carbon credits

To promote Voluntary Carbon Market in Thailand
To raise perception/awareness of CC & encourage public/private sector involvements
To prepare all stakeholders for the future new agreement in Global GHG emission

reduction
Credits are mainly used for CSR purposes and voluntary carbon offsets of companies
21 Source: 23
Examples of market-based mechanisms What is JCM?

Thailand Voluntary Emission Reduction Program (T-VER)

22 Source:

http://www.mmechanisms.org/document/20150724_JCM_goj_e.pdf
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RAUAUTAHNAIIIU N.6.2558—-2579
(Energy Efficiency Plan; EEP 2015)

vinvilsyagu afu 6 anans auw.
Jufunsii 10 svnau 2558
a1 08:30 u. —12:00 u.

autiluun

1. awad. lauiudauunuausndndeouszazeanlidoil

dfsyaunriiitnauanususiamoidsusiatatda-ulgdiln
Auaihuunaaann1stadndeu

an EI avatinviiaa 45% analuil w.d. 2578 —
Taafidasrunilsuinainafivaraunsadsiusilsilsznasana: 26-30 —
J L
e k’; _____ B unuaYSAENAIU W.4.2558-2579
(Energy Efficiency Plan; EEP 2015)
Credit: mwilsznay
http://www.tnews.co.th/
htp://imgarcade.com/ p.2

ANSARVIRHUUSNEHNRIIIY W.A.2558—2579

2. NUMUBRHUAYTNEHWAIIIU N.A.2554-2573

#.0. 57 — w.a. 58 sullvanudaniu uazudanuilfiiddunuiraeiuaiasg+ianau
p.3
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3. wuMsiuAIsaYINENAYIIU W.A.2558-2579
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whiuiuna 10 unesnis

4. uesnsuaziihuvunaunuausnEnaIu w.A.2558-2579

R Hail5z1idn ot il w.A, 2579
L h anNsau 579
SIS GWh ktoe ktoe ktoe
1. nagusaailedl (C Isory Program) 10,972
(1) asnms msaan1sissuuasanansaIuay (esssuniluniivan) * 19,649 1,674 3,482 5,156
(2) wnasms lafinawrinasgruanans (v BEC, LEED, TREES ) * 13,685 1,166 - 1,166
(3) wasms linaeinesgiuuazdanainainsal
HEPs a3auiluanna aannsauue uasaainen 23,760 2,025 2,125 4,150
MEPs ¢ifiu
(4) asmsisauladinarinaessiulssudandsnufusfué uthawaseu (EERS)* 5,872 500 - 500
2. nagnsniaanusuiia (Voluntary Program) 40,728
(5) WASMS ATUAUUAIUAISITY
Standard Offer Program, DSM Bidding
Soft loan, ESCOs 15,074 1,285 8,239 9,524
- Tax Incentive
(6) snasns avasu LED * 11,632 991 991
(7) nasms ausnEnavorumanuds - - 30,213 30,213
- MSUNEN/ MUTNUNSAARYUSIATWAIL *
msfulaseasemiddssandes nuue’ *
Wisisz@nsaunisaugeisfunivia *
MsHasrILTaSIas 9N IUNISIS IR UATIUEY
winTuladlei wu EV *
(8) AasmMs MAuvieinwaTuTadaysnendsny - - - -
3. nagusatl (Complementary Program)
(9) wasms WaiuUeaINsAUAUSAENAIU - - - -
(10)unasns dszarduviusasivlanindifinnisausnEndsnu
52 89,672 | 7,641 44,059 | 51,700
[
N N N N
AMAYA[IUNTIN ﬂ‘lﬂﬂ1ﬂ'ﬁﬁ5ﬁﬂ n'mﬁmj'm]’u ﬂ'\ﬂ'}lg
31,843 GWh (36%) 37,052 GWh (41%) 13,633 GWh (15%) 7,144 GWh (8%)
p.5

Final Energy Consumption (ktoe)

10 1165115 4 NAULASHFAR

5. masnsuaziihuvunagunuausndnteeu n.A.2558-2579

00
000
s
om0
00
w0

1000

ARAIUATIN

1GWh = 0.08521 ktoe
1MW = 876 GWh

ktoe ktoe
a4 . <
EEO wWavwieituun EI 56 anan 15.28 1ilu 14.93 darilu 4,442
187,142 !
ﬂ\wi'u'hm-mss'mn'ﬁ-qé’m-ﬁné‘onu'luisw-m /anenseluau 5,156
-ﬂaé'uu'mss‘lunnwsnnué‘n il Snif "u (BEC) 1,166
AvumNassuLaraaaanglnsal n3asdns uavidg
wian1saysnywdssu (Labeling) 4,149
EE4  wodulai iu1as5IURY S U wiie 500
131,000 EE5 aihuwifa/ s REIAuAn i " 9,524
[EEB duwasunaslafuseainoniaaysniwaseru (LED) 991
ayshdwdsnunaauds 30,213
57 EE1-EE7 51,700
aasaunaluea

Final Energy Consumption (ktoe)

a ' vas
NanaInINaz1lasu

= & o > >
> innsasnuivAtassuaziandulszuna 2.4 Susauun
P o = = ' 1 I
> Aansanladwdeviusiu 22 1l 558,600 ktoe Aariluyadn 8.5 dusuun
AVNUTIN , "
> wnudfiidnislu 7 flusa (w.d.2558-2564) ke Aouthuyasnitlsota
1.6 aaruum 165 2558-2564
ET (2553) 3% gl (2564) enanisal Aadiuwavonuvidsvda salwsrog+sn i
15.28 12.83 ‘L6 eu T 2564 1.45 auauum
ktoe/billion baht ktoe/billion baht Usunldumasaving
14,501 ko sl 826,000
anav 16% 28% a1n 51,700 ktoe 150,000 aauLlm
NSNS ASELTEUIIU (ktoe) (ktoe) + flnausu
o 3l 2564 il 2558-2564 |+ yun1sdnun
(1) esns nsaansiad TsvvuaIunu ann 5,285 flu 7,260 uwiiv 2,237 8,664 + R&D
WA an@1saluan ann 3,008 Tlu 4,400 wiiv + PA/PR
@ _’::::’“ inaeinassIu a5 Tusd 2,700 wiiv 66 129
(3) masns tnaueiunasg Iy Ufutnaiei 4 ndasaiel daaain 27 ndasouei 1,277 4,172
alnsal Ufutnaiedi uas was 5 ann EER 1lu SEER
(4) aesns EERS LOSUNWSDN NHSTITLUU ANSAIUAN - -
(5) asn1s aunIsSu Standard Offer Program, DSM Bidding, 2,424 8,068
Soft loan, ESCOs, Tax Incentive
(6) uasn1s LED wldau 13 suuaaa (Wauy, arasniads) 159 477
(7) aasns aaauss UfuTasvasrvndassnadasaaue (1 u.a.59) 8,338 32,770
salndaudvsnaziu 10 au
sa'lns1vg 3,000 nsi.
AgFuUNIvviageisiu 600 nu. (natiila 1l 64)
grvsnausilsrudanwavenu 7.5 aqudu
syuudanisausds (logistic) /saussnn 8 usiudu
s 14,501 54,280
p.7

BAUAUTNEHWAYITUY W.6.2558—-2579
(Energy Efficiency Plan; EEP 2015)
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uesn1sn 1

(1) 1105115 ANFTIANITWAVIUTTIIIURAZANATISAILU

# Arduguani1sUlfiidanu weu. ausnwaveu anviuaiu I

1.
2.
3.
4.

5.

AAuquatidssuuianiswaveuiiuldeuuassiu
Worunszruulilisnsrasaunarsusasnisann1swa eI
dunziiiay uarausuWeIN S URRAAUEIUWS I

numulsuilseuazWennsUuuunisiidugua wazualuangseday ndadilweng 1| 2558 | 2564 | 2579

llﬂuﬂﬂ“&l'\ﬂ Ts9ouaIuAu 5,543 7,261 | 11,335

Wainszuunsiinau dgutaya wazduildialssansmuwaeu LALLLLL L 2176 | 3,285| 6,127
a1asauau (55) 898 1,116 1,745

Jiaszifilszdnsninnisladwadvenu (SEC benchmarks)

O Fwnu Tseeu/aas idagfuunaziud samdeusuna
anusasmsladWith sl Hudayauas nWu uaz
nun Misuacanmzdavih PDP2015

0 Tamaantdwdenudvseainsianunamsia
AswaAveusail 53-55 2ae win. (1.24-1.5% eiail)
a1lidsulsevdaunla 5,156 ktoe
> Usu (Ansssuiunvitean)
an 11,465 [1n 0 1ilu 750 au
1ilu 34,850 au 68%
32%

(2) i

1.

=
WINSNAISN 2

Weauladnguanaliaiaisasrelusiidacaés tiu 2000 asu. sy
N5 T2AWSIUAUINAUYRNATTIUN N WRIIIUAIUA

0 Aadegueilszaunumialidlinasuazuuiii deiasu

0O  #dnausu Waiungnsrauuuanaiu uau'ﬁunumuu

0  aaszdunazinassivanasnaaselutliddunn 6 1l
dotasuanaisasivlusi/aardiu /usuilge Usuilseasinaai BEC,
LEED, TREES,

Siusiuu NET ZERO ENERGY BUILDING

u1n3g1uana1s (v2iu BEC, LEED, TREES )

11| 2558 | 2564 | 2579

| Aguihung
| 1,924] 13,312] 47,030

| aastua (i)

0 smnuaashsivazBinaenudasnistadinih
sail fludayanas nWu uaz nvn fitauasanais
davir PDP2015

0 Tamaaaladwdesu arastui wiuil BEC fluudn
uaramunans@nEnaas wi. Aifuuadisamau
saunsauaiais udvan nszanduuss uaaalW
szl 22% eiail

Cost srnaasie
WintubiAu 6%; Aunads 6.31

1,166 ktoe
1,400
1,200
1,000 -
800
600 1 51iAY oA
400 L 2
200 - -22%
2558 2559 2560 2561 2562 2553 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 | 2575 2576 2577 | 2578 2579
w'lvivh - - - 21 43 66 90 116 143 186 232 280 331 386 443 546 654 770 894 1,026 1,166
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(3)

1.

2.

a
wInsN1SNn 3

unssrunazfnaatnalnsai

gnszaunailsransnwa1sladwdeonu 1ndasing Ml 2555 2564 2579

aunsal uaz¥anadeaailas iodoouncidndatiol | 70106, 143965, 267,719

AnmnumumswinsamsuaasaeiGeaandugeiuas 5 (osmuednwudutn | 13507|  78,249| 350,978
wuauasIEauul 630,000 | 2,251,361 | 4,680,417
o aausua i 94,500 337,704 702,063
AC Tusd 1,635,649 | 2,063,245 | 3,227,647
etdulus 1,885,318 | 2,120,593 | 2,694,360
svsauue (Fudu) 6.96 12.23

a Tamaanlaindesuldaayasinaair Load forecast uaz nnu.
wazHanIsANEITaY WN.

Q danawz AC Audgifiu ddadrunisladwdeeu 44%

O AC vimuun EER 3nn 12 Btu/hr./W eu 1l 56 11lu 18.4 a1 1l 79

0 difiu Wanaulssangnwaiusiudu 10% tunn 10 1

4,500 4,150 ktoe

4,000
3,500
3,000
2,500 n
2,000
1,500

= .amnll

" | 2558 | 2559 | 2560 | 2561 | 2562 | 2563 | 2564 | 2565 | 2566 | 2567 | 2568 | 2569 | 2570 | 2571 | 2572 | 2573 | 2574 | 2575 | 2576 | 2577 | 2578 | 2579

[m@2mdau (ktoe)| 116 | 199 | 286 | 377 | 473 | 697 | 933 |1,181|1,441|1,714|1,765 1,819 1,875 1,934 | 1,996| 1,983 | 1,970| 1,955 1,940 1,924 2,022 2,125

‘l'lvlﬂ'l (ktoe) 51 73 | 103 | 137 | 193 | 239 | 294 | 357 | 427 | 504 | 586 | 696 | 796 | 901 |1,013|1,133|1,259|1,393|1,560 1,712 1,867 2,025

A p.11

pu |
uasn1sin 4

(4) ladnaviunassivlscudanaveiu

AUNHNAAUALINUUNUAWAVINY (Energy Esf

iency Resources Standards)

> mnuanagiivauliiniagsAanadvnuauiatuaieiiiunis 0 auudgiuns
ﬁau‘lvfmﬂwm\nuﬂsmr.ansi’w'mlﬂu'-hu-mtﬂls'tiun (%)
aaslsunainisld gy uianaainaridluanaa 15000000

1. Wannnarinessiulinaauariruinasasausnywdesu oemoe
Nidugnal 350,000.00

2. Wannguuiusassu 300,000.00 4

3.  rmuegluuunaznalavinanzaudulsanaing

4. wvasauiisay EERS danuuarinuna 25000000 1

200,000.00

150,000.00

(wvasswauai) .,

-+ Total Consumption Target

T dredelsunainisang

ithuav (1in) EE, Street nghtmg, lvinns, Temporary Users

GWh

399,090
.393,219

Total Consumption Saving

AR PSR 8B R BERERREEERER
» BEC
~ LEED 500 ktoe
> TREES
p.12
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UNASN5T 5

) H1a9ANT ATUAUUGIUNITU

auun/ktoe

asnunauihvang .. aaiiatanda uazniaauss .
wiunsafuayunguiihvinaiiaizas (ihanusauiis
nauanTal)

0  wiunistiuszaunsTandsnucantiianda
Performance Base **

[y}

awdv Zayanavyuaysnst uazginsaiilsevien
wasyrusdarenade 10 1

12,000

9,524 «ktoe
10,000
8,000 -
6,000 87%

4,000 .

a V)
2,000 das1viA d‘m‘fumllll 13%
137203 7] 1405
. g il il -
2558 | 2559 | 2560 | 2561 | 2562 | 2563 | 2564 | 2565 | 2566 | 2567 | 2568 | 2569 | 2570| 2571 | 2572 | 2573 | 2574 | 2575 | 2576 | 2577 | 2578 | 2579

‘Ia'rms“au (ktoe)| 15 | 210 | 585 | 871 |1,159|1,659|1,986(2,317|2,639|3,056(3,383 3,817 3,997 4,506 | 4,838 5,131 5,424|5,003 6,542 | 7,001 7,778 8,239
| =¥ (ktoe) 13 | 36 | 116 | 178 | 220 | 264 | 437 | 510 | 583 | 676 | 749 | 826 | 837 | 907 | 946 | 968 | 985 |1,058|1,120/1,180|1,252|1,284

A p.13

(6) unsns

uimnssy 2536 —> 2543 —> 2553 > 2556 AUNATIY
uaaadiu  vaaawau T8 uaaawau T5 uaaa LED

991 ktoe
1,000 -
o vinlis1an LED asavtdalviilszanauuasifilsznaunissnunsaiznfe
800 1 vaaa'lW LED 1sdnadiu
600 | o sasluniaviuniasy

[mW#n (ktoe)| 0 | 14 | 33 | 59 | 90 | 123 159 | 200 | 247 | 207 | 357 | 418 | 476 | 527 | 581 | 636 | 693 | 754 | 822 | 900 | 952 | 991 |
p.14

a
uasn1sin 7

(7) 115115 ausnEHNAIIIUA

p.15

pu |
wIasN1SNn 7

Hhuunaaysndnaveruniaau

ktoe

65,459

0 adayasnuiusasus a1vdsanuanIs@neuas Awa.
30,213 il 2559-2579
ktoe sauusivduyanaluai > 11 faudu
sauuanszus v > 4 dudu
FAUTINN UarsnTnLAs > 1,306,000 ¢fu
0 asladwdsoruzassaisdiuyana sstur Lazsaussun
swAwIu 70% Wlunrsladwdveuanauds
QO dayaszuusiesalwii arvdvenu sua.

35,246

81989 wuuaaay And. uazdaulanaidiaa

g8 Fassnanida uaruuuRY ANE.

81989 HansANE2EY WH.

21989 wanuvikIINzaIEIanaINNTIN

080 HAUTKIUINYAIENAIIUNTTH

21989 HANUTIHIUINLAY WH. (ANAAAFIMNTIN&ETIATT)
21989 WRNUTIHIUNDY WH. LAY JUN.

1989 WamMsANENUAY JUY. UAY ATUETAINRIU
1980 wamsdnmuag au.

87989 LRI AN,

YVVVYVVYVYVYY
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uasn151 7 (1)

(7-1) UsuTaseasrvsAinsiu

msdniuuusinaasnmswannsaivazdisranslawdeuluaaausdeaay sun.

Fuel Economy sasuusititaia 12.55 nu.eadas sauusiuuduindu 13.15 nu.cadas

manisaidnsuduinsasudtiaaazindusauas 0.22 dail (@ 30 un/aas)

00 o0 v

U5uTAs9as1991A1 aviinlidasduinsauuscidanan anavilusauar 0.05 aail
0.025 siail 0.01¢ail uavasiiudeil 2564 Tusul

456 ktoe

A p.17

1esn151 7 (2)

(7-2) Usuras9sisnvnEsssnaNinsaaus

2Aaya ATUATIWANIN
0 doudfuil 1 uns1au 2559 fwanuaziiininsauustusi  davéa Eco Sticker uansziayasnaueii
HWIUAITNAFALNIASTIU tﬁn'(mhwvuu'lﬁltlmfnuaé’niu'hlﬁmﬁnsnuua’

13,731 ktoe

0 sauusile 1,500 CC salwsi (vin snausidauanin) * VKT * Fuel Economy * anaduilszdnsnn
16,000 snuaue (157 - 150 = 7 g/km v3a 4.45%)

12000 - O PPV, DC, Space Cap, Pick Up <3250 cc satusi (in snuun’lﬁamm'm) * Fauduenuaue * VKT
10,000 - * Fuel Economy *antadmlszansniwenusue (234 - 200 = 34 g/km wia 14.5%)
8000 -
6,000
4,000
2,000

2558 | 2559 2560 2561 2562 2563 | 2564 | 2565 2566 2567 2568 2569 | 2570 @ 2571 | 2572 2573 2574 2575 | 2576 | 2577 | 2578 2579

mewseu 813 | 1,877 2,373 2,811 | 3,267 3,747 | 4,242 4,743 5267 5820 6,387 7,093 | 7,690 8,299 8929 9,571 10,222 10,900 11,593 12,288 12,994 13,731

A

p.18

wasn151 7 (3)

(7-3) fnaainavsnau

0 2aya3nn udv aeudgawNAads waue iaa de ahenlszudminiule’ 5-10%
(argmslauaasene 3 1) duddssudadanoliilas 4 w@u

0O 1l 2556 sauueils 6.5 dudu wdauune 6 sudu usawindusauue 1.5 dudu
(dadrusnausitnldausneilsaudawdosu 1.5/6.5 = 23%)

0 aAszunainens Bule 1% eail wladugauny EE 11 59 avintsulaousne 40 squmdu

[m] u-mﬂ-szuﬁmhﬂuﬁ-rm'u}wcn'i-m-mﬂnﬁn]szmm 5% usailszunas 90 unnaadu Ta
wisuisususiaieevirliuau 14 2 1 1,800 un

il 2558 2559 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 2576 2577 2578 2579
huvnadaduaaraus |
Uszudariuiu (lawiy REM)  18% | 19% | 20% | 21%

26% | 27% | 28% | 29%

22% | 23% | 24% | 25% 30% | 31% | 32% | 33% | 34% | 35% | 36%

n1silsziunaillsyidn

. 469 ktoe
[ Aqurusaaus * VKT * Fuel Economy]

il -l o] 1 o ¥ o
* Fasdrusaausntddauey * gadrunarnanvilszudniingiu
| =) a a oo >
* anpaulscansninanvsanausiinin 3%
A p.19

1a5n151 7 (4)

aya: danaadiunssuuvivilsamaing (dan.) Wilsznaunisanuiu 200 s1u

) > LTMaamsldndesulsd 10 %

C ") 0 5ilusaLTMsaussua 4,000 dueiail
Q douailil 6 saussyn 8,000 dusiail
QO LTM sauar 74 aavsaussnnivviug Tu

C J) il 2579

nsilsziunailssitia

1,360 ktoe

1,600

0 dnusaiiznsiuiasens
w0 | ¥ Fagaasdsrudea (10%)
1,000 - o =)
* S andvouadanassaussnn

800
600
400

200

| 2558 2559 2560 2561 2562 2563 | 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 | 2576 2577 | 2578 2579
marwsau| 9 19 38 57 81 105 | 160 205 276 @ 349 431 513 596 680 765 | 850 936 1,019 1,106 1,191 1,275 1,360

A p.20




11e5n151 7 (5)

(7-5) ECO Driving

fiaya: annaadnunssunvivilsaimaing (dan.) Wisznaunisanuiu 200 s

dudgnisarelszudandesuls 25%
5 flusn dnausu 100 auaail
aarnIunIsindusa 70 auan
100 au Azlfiidauaiia

0 il 6 siquelnasduduindu ausule
sagar 84 AavdruauusausInn
ouua tuil 2579

ov

nsussiunailsiitia

1,491 ktoe
o | AU KNIUANSHADUSH * dasinnsdsruda (253/0)
1o - ¥ gaeazn151inld el (70%) * dsunandvoutadaaassaussn

|
2558 | 2550 2560 2561 | 2562 | 2563 2564 | 2565 | 2566 | 2567 | 2568 | 2569 | 2570 | 2571 2572 | 2573 [ 2574 | 2575 2576 2577 | 2578 | 2579
merwdou| - | 1 1 4 | 9 [ 14 22 | 31 | 4 | 54 68 84 | 117 183 284 | 421 | 577 | 754 934 1,117 | 1,302 | 1,491

A p.21

7-6 Revolving Fund 7-7 SOP+DSM

#1989 LTM (3nasn1sitinisasnu)

=) >

700 w@au 23.023 auun/ktoe 588 ktoe

600

500

400  Revolving Fund

300

100

"] _---lllllll

_7558 2559 2560 2561 2562 7563_2564 2565 2573 2574 2575 2576 2577 2578 2579

=anuiau - 17 35 52 70 87 104 122 174 209 243 278 348 396 443 491 539 588 588

o -
1200 | SOP+DSM

“we @199 DSM bidding
0 75 unn/MMBTU u3a I

«0 - 3.6 anuun/ktoe
"f“'__-lllll IIIIIII

2558 | 2559 | 2560 2561 | 2562 | 2563 2564 | 2565 2566 2567 )sﬁs 2569 2570 | 2571 2572 | 2573 | 2574 2575 2576 | 2577 2578 | 2579
=arwmfau - 33 67 136 233 | 331 :sal 439 523 563 | 619 924 1,022 1,119 1,216 1,216 1,216 1,216 | 1,216 1,216 | 1,216

p.22

Wasn151 7 (8)

(7-8) Wnnuszuuias9as19INUFIUNAAUR

o &
thsom'mwu§1uuazmsﬁmmsxuusw
N AURINIAAUNITUEUITINNISTTZULIAURY
= < _ - _ __ - AANWAIIIU
duAnazuinis 1afu audeduiu
o -mmm 10 aa o 1,014
o &»umauena Airport Rail Link

oot o ' 17 & =
AUFIUINUNINALFUNIALKUA-BHIY

e duuvaail
o Intermodal Facilities
o Non-motorized modes
2aya d1nfneuuiay UAISAUAIUATATINS " S
238 NTUETAINIIU
W 34 ktoe
35
30
audaniniumeva
15
10
5
[ ; 2558 ‘ 2559 ‘ 2560 2561 ‘ 2562 ‘ 2563 \ 2564 ‘ 2505 zsss 2557 2568 2559 2570 2571 2572 2573 2574 2575 2575 2577 2575 2579
4,823 ktoe
AuRINIAAY
dredemanis@nunaas aua CO, Anil 2927 tCO,/ktoe
A p.23

2iaya dnfneuuiay gt 5135

AMsAINUWAILNTASIATIAUFIUNNIa THNee
5:1391l 2556 — 2564 1211

o Meter Gate 3000 km
o Standard Gate 1060 km

15 srane
3 #@an

Asisriunailsyuda
21989A15IATITURUNUNITAURY

(Vehicle Operating Costs)

Gfuwmf‘nluwfams‘n (Wuuls) 34.8 aquun/km
5111ty 30 1/ das el 1.16 dudas/km
dsiudaia 1 d1udas wiauwin 0.816 ktoe

. 4,922 ktoe
[ szaznv 18 sanane * unsiu/km]

A p.24




11a5n151 7 (9)

(7-10) Electric Vehicles

. uwuviimentsdatasuauauainil iy

Uszndlng euuGamzAssuNIsSUInNssy
wiv2né 7 4.0.58 (uanszuua’ watan
dszeuns Funsian duidszsnu)

0O  a&uudsu 3w EV dsdsuuudnaaenis
wansal aav Awa./Aun. il 2556

(msdnvinnuusiiaasnisnannsainazdisna
A ladwaveuluniauusy)

0 Buldluil 2561 uazdasduin 1% eail 1au
a1 a1l 2579 azdidnuau EV 1.2 dudu
O  swnusa EV aznisnunuiisasusiisiuiuudu
1200 > Uszwmalnatlugueinatsndasasuani

, 1,123 ktoe
Lo00 > ASEMTIMsAS Wasananunddaninsuas
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THAILAND:

The 11th National Economic

and Social Development Plan 2012-2016

National Economic and Social Development Plan:
NESDB (2012-2016)

: A happy society with equity, fairness, and resilience

DIRECTION OF 11™ NESDB

Risk confronting Thailand

Vulnerable
Weak public economic
administration structure
Threats towards Decllr!mg
national security proportion of
working age
population

Deteriorating in the
natural resources Loss of traditional
and environment values

® the agriculture as a main source of
income and food security

® the development based on knowledge
and advanced technology

® the society with good values and culture

® the community as a key effective
mechanism in development

Vision

A happy society with equality,
fairness and resilience

Mission

sto promote better income distribution,and
fair, harmony and democratic society in order
to achieve better quality of life

to create socio-economic security through
strengthening production of goods and
services based on knowledge, creativity and
environmental friendliness, improving social
protection for better coverage, and ensuring
food and energy security

sto strengthen resilience to changes and
rises and develop human resources

Targets
*Thai society is more peaceful and has good
governance
«all citizens acquire social protection
*total factor productivity in every sectoris
increased
eshares of agricultural and service sectorsin
the economy are increased
eshare of creative economy is increased
Thailand’s competitiveness rankingis
improved
snatural resources and environmental

6 Development Strategies

* Strategy of promoting the
just societies.

« Strategy of developing
human resources to promote
lifelong learning society.

« Strategy of balancing food
and energy security.

« Strategy of creating the
knowledge-based economy and
enabling economic
environment.

* Strategy of strengthening
economic and security
cooperation in the Region.

« Strategy of managing
natural resources and

environment towards
sustainability.

Roles of development partners

Government /Politic /Private/
Institution /Media /Community / People




Thailand Economic Performance

GDP:

1.

Demand Side:

Household Consumption and Expenditure, Government Expenditure,

\ Gross Fixed Capital Formation, Exports & Imports of Goods and Services J
7 N
2. Domestic Supply Side: Agriculture and Non-agriculture:
Manufacturing, Wholesale & Retail Trade, Hotel & Restaurants,
Financial Intermediation, and Construction J

.
s

3. Volume and Value of Export:

3.1 Goods and Services

Economic Outlook in 2011

Thai Economy in 2011 is projected to expand by 3.5-4.5 percent, according to the NESDB.

High Growth Scenario

The economy is projected to expand more than 4.5 percent under the following
conditions:

= Global Economy and world trade volume expand by more than 4.0 and 7.5 percent
respectively, while the problem of the US economic slowdown becomes much less severe and the
financial problems in Europe are resolved.

= The effects of natural disasters are not as severe as expected, therefore the inflation
pressure stemming from the rapid rise in agricultural products is not serious.

= Oil price remains at a rate lower than 80 US dollars per barrel.

= Labor shortage is alleviated.

Low Growth Scenario

The economy is projected to grow by less than 3.5 percent under the following conditions:
= Global Economy and world trade volume expand by less than 3.6 and 6.5 percent
respectively, while the problem of the US economic slowdown and the financial problems in

Europe have been persistent.
) |Natmaldisastershave extremely severe effects on agricultural products, ]

3.2 Tourism leading to high gricultural prices and greater inflation pressure.
3.3 Household consumption = Oil price rises to more than 100 US dollars per barrel.
. = Labor shortage is not alleviated.
\____ 3.4 Private Investments J ?
Source: www.nesdb.go.th 5
www.nesdb.go.th 6

Preparation of the 11t National Economic D I RE CTI o N o F 1 1 TH N Es D B
and Social Development Plan (2012-2016)

/ External Changes \ Evaluation of the Country’s Potential Risk confronting Thailand Vision 6 Development Strategies
Global economic recovery «Use the strengths to create opportunity. Cooperate : Vulnerable A happy society with equality, [TV PIRISTIFUN
Changing global rules & regulations with high growth economies/neighboring countrie_s in ar/nf;'?s':fabtli'gn ::::E?:;iec felmessjandy Just societies.

terms of Trade and Investment. Encourage production for Mission « Strategy of  developing
Development trend towards a elderly/cultural consumption. Declining —_— human resources to promote

multi-polar world where “Asia” has
a leading role

Global Warming

Food and Energy Security

Changing Technology
Internal

=  Strong financial sector, fiscal balance,
high agricultural cost, limited areas and
labors, industrial reliance on foreign markets,
and service and tourism opportunities.

«Use the opportunities to fix the weaknesses.
Cooperate with international community to add value to

products and services. Use the conservation
and climate change trend to create
green econoimy. Induce a political trend towards

democracy, human rights protection and participation in
the changing process of the society.

eUse the strengths to stop any threats. Create a
strong production base of agricultural, services and
creative economy. Create a strong financial sector.
Reduce external risks. Follow Philosophy of sufficiency
economy to create balanced development.

= A change to an individualistic society, Thai
culture has become more affected by foreign
ones, improvement in education and health
care but lower in child’'s 1Q /EQ and lower
labor productivity, problem of elderly care

= Environmental degradation, climate

change affects the agricultural sector,
poverty / migration problems, more

*Mitigate weaknesses and avoid threats. Improve
Education quality. Encourage greater investment in
basic/scientific research. Amend law, rules and regulations.

deforestation, reliance on external Reduce public debt ratio. Strengthen environmental and
\ energy sources / atural resource capital.

www.nesdb.go.th 7

Threats towards
national security

*to promote better income distribution, and
fair, harmony and democratic society in order
to achieve better quality of life « Strategy of balancing food
and energy security.

proportion of lifelong learning society.

working age
population
sto create socio-economic security through

Deteriorating in the > .
. essalime e strengthening production of goods and « Strategy of creating the

and environment vEles services based on knowledge, creativity and
environmental friendliness, improving knowledge-based economy
and enabling economic

social protection for better coverage, and
ensuring food and energy security environment.

sto strengthen resilience to changes and

crises and develop human resources + Strategy of strengthening

economic and security

Targets cooperation in the Region.
® the agriculture as a main source of *Thai society is more peaceful and has good Strategy of managing natural

governance resources and environment

towards sustainabilitv.
Roles of development partners

Government /Politic /Private/
Institution /Media /Community / People

income and food security - . . )
«all citizens acquire social protection

® the development based on knowledge .ot factor productivity in every sector is
and advanced technology increased

® the society with good values and culture eshares of agricultural and service sectors in

i X the economy are increased
® the community as a key effective

share of creative economy is increased
mechanism in development «Thailand’s competitiveness ranking is improved

*natural and envir
quality are improved




6 DEVELOPMENT STRATEGIES

1. Promoting the just society

2. Developing human resources to promote lifelong learning society

3. Balancing food and energy security

4. Creating the knowledge-based economy and enabling economic environment
5. Strengthening economic and security cooperation in the Region

6. Managing natural resources and environment towards sustainability

Key measures:
%* Conserve, restore and secure natural resource and
environment bases

%* Shift the development paradigm and consumption behaviors
towards the environmentally friendly society

% Improving ecological efficiency of the production and service
sectors towards the environmentally friendly society

¥ Reinforce urban environment and infrastructure management

¥ Enhance adaptive capacity to achieve climate-resilient society

¥ Enhance good governance in the natural resource management

- ewwesboow ]
9

-5. Strategy of strengthening economic and security cooperation in the Region

Key measures:

« Expand the co-operation through various international frameworks and strengthen trade
partnership with other countries.

< Strengthen the area development mechanisms

« Promote the investment opportunities to increase the country’s competitiveness in the
region

« Prevent terrorism, crimes, drugs, disasters and communicable diseases affecting the
security of life, economic stability and living conditions in the Region

« Integrate all development partners to formulate policies and strategies for protecting
national interests in both inland and marine

6. Strategy of managing natural resources and environment

towards Sustainability
Key measures:

* Conserve, restore and secure natural resource and environment bases

* Shift the development paradigm and consumption behaviors towards the environmentally
friendly society

* Improving ecological efficiency of the production and service sectors towards the
environmentally friendly society

¢ Reinforce urban environment and infrastructure management

*  Enhance adaptive capacity to achieve climate-resilient society

*  Enhance good governance in the natural resource management

T

Next Step of Development

+ Green productivity

* Creative Economy
* Value Creation
* Hub by Location

* Low labor cost * Globalization + Competitiveness
and advantage « Global-Local link - Sustainable society
* Labor based * Niche Market
economy * Area-Based '
* Natural resource approach
base
* Mass production
& efficiency

R B

* Green based economy

* Harmony with nature / material
cycle / low carbon societies

* Industrial symbiosis (zero waste)

* Pollution prevention / green
products

* People participation

[ 2007 | [ 2027 ]

[ 1997 |
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Thailand

Memorandum of Intent has signed
on February 9, 2015 at Tokyo, Japan
Between MOT and Ministry of Land, Infrastructure,
Transport and Tourism
“to improve and develop the Initial guage
1 Metre and Standard guage”
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Thailand & Japan Cooperation on Railway

Development of

s 5 ; ; : Chachoengsao-Laem Chabang
N Y ‘ Railway Track
using the sharing track with Japan

Distance
(Kms.)

BKK-
Kanchanaburi

17

Tak-
Pitsanulok-
Phetchaboon
-Konkhaen-
Roiaid-
Mukdaharn

718

East-West Corridor

: Distance
(Kms)

Proposed

18

Deapartment of Rail Transport

I For....Future Transportation
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SEZ 4 villages
in Songkhla
(Sadao district)

rubber industry,
electronics, food,
and logistics)

Nongkai: SEZ in 11 villages

Mukdahan Trading,
Multimodal Transport
Warehouse and
Electronics

Srakaew:
——— Agriculture

products and

multimodal
transport

| TRAD: travelling,

multimodal
transport, border
trading with tax
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Tasvnstinlscandninscuunisaudvduarluwiviihan

sanivoEasl Gueril)

Study period 12 months (Sep 2014-2015)

= Budget 2.15 Million USD (1 USD = 34.88 Baht: Jul 25, 2015)

=  Study objective; feasibility study design for Preliminary Design,
EE, Beneficial and rights on investment and propose the
Development Plan on “Aviation Industry Estate”
Growth in MRO (Airplane Maintenance, Repair, and Operation)

[ ]

Expectation on the next 10 years (2015-2024)
Total MRO spending will reach to 10.62 Billion USD
Average Growth Rate on MRO = 6.40% per year
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anusasmsidandsmanudsnaudsanfiniasnisilszudga (EDP Transport 100%)

New Carbon Tax Measure
For Excise Tax Structure on Automobile

Excise Tax Department

Impact on Green House Gas : CO,

National Disasters cause by climate change which lead to raising in temperatures
such as: Hurricanes, Typhoons and Great Floods etc.

Transportation Sector contributes to CO, about 23% and raising Urban population
shift means more congestion

» Automotive Technology Trend Toward: Efficien Ccy Vehicles

Future (January 1, 2016)
1. Efficiency Vehicles

Low carbon emission

Fuel efficiency
2. Supporting Product Champion Vehicles
3. Promoting Active Safety in Vehicles
4. Supporting Simplicity, Transparency,

4 . . .
4 Efficiency and Fairness 42
I
- ’ = d d THAILAND = THAILAND
Automotive’s Policy and Tren = ATOMOTIVE Policy and Trend related to = ATOUOTIVE
related to Energy-Efficient Vehicl AU e = - amLEnUeL
ated to Energy-Efficient Vehicle Energy-Efficient Vehicle
| |
Structure of Thailand Automotive Excise Energy Efficiency Standardization
Tax esvasumiilasiiu TAseas19AEN A5 ndiiiuzau
ARG TG anenadasuue das1nni (Sauar) w© damani (Favaz) “
HP, 2
(sl HP) 1610 | E20 | Ess E10/E20 | E85/NGV | Hybrid
SaLUGY
saaudif, soausTaaansisiviieluiiu In 2012, The Project Funded by Department of Alternative Energy Development
) < * < 10*
10 Au 2,000 cc 30 % 2 100 g/km } 0% } . 20 and Efficiency (DEDE), Ministry of Energy with Thailand Automotive Institute (TAI)
2,001-2,500 CC 35 30 27 101-150 g/km as an Advisor of the project.
2501.3000cC | 40 | 35 | 32 | 150:2000Km 35 30 x5
' -3 0(;0 cc 50 50 50 Zéogo%/ lérg ;g :g :g “To establish an appropriated draft of fuel efficiency standard for motor vehicles
(lﬁu' 220 1) ’ to support the energy efficiency labeling and enforcement of Minimum Energy
Performance Standards”.
. i <200 g/km 25%/12/5/3,18 Performance Standards
PPV / DC / Space Cab / Pick up <3,250 CC 20/12/ - /3,18 =200 g/km 30/15/7/5,18
>3,250 CC 50 >3,250 CC 50
Eco Car (Benzine/Diesel) / E85 1,300/1,400 CC 17 <100 g/km 14%[12%* —
101-120 g/km 17/17 MEPS = Minimum Energy Performance Standard
Electric Vehicle / Fuel Cell / Hybrid <3,000 CC 10 10
10 *x ' '
>3,000 CC 50 >3,000 CC 50
NGV-OEM <3,000 CC 20 o “Minimum energy efficiency required for “Minimum energy efficiency required for
>3,000 CC 50 >3,000 CC 50 any vehicles to be permissible for sale” any vehicles to get tax promotion”
winomg * : wkanasUAERaat (Active Safety) snilsnoudii nuudiiiliidiv 10 au i Co, <500 gkm rauud PPV il CO, <200 gikm /sauust
Eco Car fiil CO, <100 gkm
= aglulnssshaassasudisiinsonan co, ilundn + ilanuanszuangudaud 1,780 cc uslitiiu 2,000 cc
Source: The Excise Department, Ministry of Finance (Thailand) 43 44




-d proposing on Daily Biking (under the Thailand PM proposing)

Ministry of Tourism and Sport (MOTS)
has budget approximately 1,000 Million
Baht to build on the overall country’s
Bike Lane/track. Currently, selecting the

Mnistry of Interior
(MOTI) impel to promote on
using Bicycle for daily

transport mean overall Encourage pilot project to enhance people to use
the country using more BICYCLE on the daily life
BICYCLE

in the overall
country

Ministry of Transport (MOT)

has integrated the overall country

BMA has managed to use the beside road to make

special Bicycle-Lane around the Rattanakosin

Responsible :
3 eEcie CompiEEy | “:“’e’ Future o Currently, Thailand has
3 B e Becs BIKE Lane in total
ion (Kms)
Lane Length (Kms) (Kms) Iength of 774.937 kms;
Min of TRANSPORT 316.601 54.800 884.892 | 1,256.293 under-construction
110.196 kms
BIA 923,660 - - 323.660 ¢ under budget preparation
REGIONAL/LOCAL 134.676 55.396 1246769 | 1,436.841 2,131.661 kms.
In THE OVERAL COUNTRY

=3,016.794 kms. 45
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BIKE Way Map for daily commuting within Bangkok and BMR transport (BTS and % planed to build and
BMR) to connect with the public transport of BTS , MRT, Express Boat in Chao

Phraya River and Canals in BMA/BMR.

. “““promote Bikeways

Bike Lane under the MOT’s
Agencies

1. Mass Rapid Transit Authority of Thailand
3.7 kms.

2. Department of Land Transport are under
implementation with the total length of 2
kms.

3. Land Transport Company Limited is
under implementation

4. Airport Authority of Thailand (Public
Company)

- Don Mueng airport 7 kms.

- Suvanabhumi Airport 24.5 kms

Bike Lane for

recreation and tourism

Department of Highways:

under the Highways
Bike Lane Nakhonnayok-Nang Rong

Water Fall 5.8 Kms and

Chiengmai
(Huay Tueng Tao) 4.56 kms.

and Rural Highways

Department

Suwanabhum Airport Bike
Lane 24.5 Kms. It was
ranking to be 1 of the 5
World Airport where is 1 of
the 5 best bike lane in the
airport

Department of Rural Highways: Bike Lane for tourism along the

beach in Rayong, C| to supporting
on the EAST travelling (beside the road 88.44 kms. This BIKE
route is the 1 out of 10 Tourism Places which has recommented

i, and Traad p

from the Ministry of Tourisism

Speed limited up to
30 kms/hour for
City Biking

Connect to the
public transport
system

Encourage for
common travel by
bicycle with the
safety and reducing

. accidents I



Bike for Mum: iluwiausi: 16 d91inau 2558
The Guinness Book of World Records
1atfuingaflanns InAanssuInse 1
"Bike for Mom thuisiaus/ i 1flun15d3n5e13
wsauuuInign uTana1uiu 146,266 6

AN Yseuna lavFuarvavaddidu

\ R TATEIUNTANAUATT 70,000 A3

ANUTNIUUTLUNLAZULNUANISAUSAILALIASIAS

www.otp.go.th
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DIANITUINITIANTITANYITOUNTZIN (DIANITUNIVY)

1 Augey 2558

nalnAsusuAshn
%39 T-VER

Anunalnanfineseaunssan
wazln1ssuses

“USaauineiseunszan”

nalnmsatduauu
fanssuanfneisounszan
%39 LESS

Danuiledalvinnsuseasdmsu
lAsen1sanfigisaunszan (CDM)

Huudtl 2551 1Judusn

"9uUN. NITU190N WUIFDSUTDY
1iu Tasensanfineisaunszan
Tuuszmdlneuda 221 Tassns

= Aol YSunasfneidounszan fias
anldl 12.71 &udiu CO, e siall

=nszduliiinnisasnu 249,000
Auum

Tassnisanfingisaunszanninadaslaniuuinsgiuvaslssmalng

(Thailand Voluntary Emission Reduction Program: T-VER)

ngUsvasAvasiaATINgg T-VER

lefuRusfislunisl
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(Y4 =
Mﬁﬂﬂ']'ﬁWU;ﬁﬂU?JENIﬂiﬁﬂ'ﬁ
2
Q
) 4 U B m
1) ﬂﬁ@Uﬂ'ﬁﬂ']Lu’lﬂﬂi\‘iﬂ'ﬁ T-VER ﬁaﬂﬂaa\‘iﬂummg’m ISO 14064-2 5
(=
2) NPUMSATINEULarNIILdeUUSInaMsUassiwseunszanlulasens S
donnansiulInsgIu ISO 14064-3
1. munsaUsEIAU (Relevance) 5. AMuaNyIal (Completeness) ? ]
1
1
2. AnudenAded (Consistency) 6. ANUgNABY (Accuracy) i 2
1 c
1 o
3. aulussla (Transparency) 7.Au0YsNY (Conservativeness) i 2
i -
: Verification Report 2
: Y 5
vliavasfinwizaunszaniilasenis T-VER Asauagsl _ * @
wheafuaudilduanlasenig T -

d0/lasan1s T-VER (1 fiugey 2558)

AN | USuraufneiseunseani

—___________
—_—— = —————

Uszinlasenig 1§3unsaunsfou AnInazanla

‘.o Registration .’ (1A33n13) (tCO,e’y)

o - AsUSEATB N MNE 39T 5 158,370
,', \‘, NINUINAIN WY WS 5 294,037
| : ATNAUINS NI ULIDY +
: : N Ty 3 244,449
! | MIKARAETININAINULEE
: » ‘ » » | U lsupsituiidden 5 6,312

|

i : ATNEAT 1 1
:‘ ,: 394 19 703,669




A8R1ASIN1S T-VER (1 fusneu 2558)

AuULATINITNLATUNS
SusesUsunanIsannieg

USunaufnasaunszan
a %
. Nanld
130UNTEAN
(tCO,e)
(IAs9n1s)

Usznlasanng

NSHRINGI UL URY 2 16,914
nsNUSEAVS AINE a9 2 41,342
q 58,256

374

n1saaasulaseni1saunuy T-VER

2559

2557 2558
1ASINSUTZAN

9 1A59n1S 7 1A59013 > -
NSIANITVDILEE

T-VER Website

THAILAND VOLUNTARY EMISSION REDUCTION PROGRAM 1-VIR

& hsomsaaisifouns:onmaadastoauunasgusoods=indlng

Tasenseiuayunanssuaningzounszan

Low Emission Support Scheme: LESS
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AUszeeAva9lATINIT LESS
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71U
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;

Wunsusznafiesfina asiuuiuinaiig h
1saunszanfilasunissusasldanunsaunld
Fo-v18la
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J
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luddnavuinvaelasanis/Aanssy

wiaguasUsau « sumsvaulneanlaniisuwin (tCO2e) %3a

AN A« Alansuansuaulasenlediiisuirin (kgCO2e)

. o - ansuaulaeanled (CO,)
YUAVBINYLIUY -
« wnu (CHY)

N3zANNATOUARY

- lunSaeanles (N,0)

YUADUNITWAIUILATINTG LESS

Uszidiu

J3u1eun15an GHG
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v

Soin gutanansud
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ﬂqiuaU1UU§$ﬂqﬂLﬂ8§ﬁﬂim (LOR) ﬁaaﬁ’\]ﬂﬁiu LESS (1 Aug8U 2558)

° a = o =~
A1UIUNINITUN JINuN19eauUnILan

Usznnnanssy #sun1s5usas 75U509

(Manssw) (tCO,e)

¥

Unluaziuididen 588,168
o, msinUsEans AmnnsTawg ey 39 6,526
MsHALINS UL UIsY 2 12
394 160 594,695.20

o a a

JYuiindayananssuuazdaiiunanssy

WL H5u ERIIREFIGR B+ f5U
Y Y Y Y Y

http://less.tgo.or.th/
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Solar Power Hydro Power

Wind Power

Biomass

Carpool !




= a &/ a
walulagnisudndawmasues
(Refuse Derived Fuel : RDF)

N15UsELUUSUUNITaANIYLTaUNSSAN
1as9n153nA15UaUAT (Low Carbon Temple)

T
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Wwww.gotoknow.org
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NANTSUANAIVLIDUNTLINVDIIN NANTSUANNIVLIDUNTLINVDIIN

1. fanssugnduieldiluaaunidasuinssugiu 2. fanssulaeunaanlnainvgeaisawudiduasn LED

o W5 2 4 , . AU 3 )
Faugnt Sausi na. 2538 Aufindn 21 14 aun. atuayunisiuasunaaal LED 31u9u 141 viaan

UAINYIFBNENIANENT UssliunisiniiuAneg
139UN52AN

n1sUsulagu

UinafneSeunszaniianuaziniule

1. fenssuugnih sansadnifuieFeunszanluguvasansuauludeldiuas
nsazauarsuauludu 16 148.60 auarsvaulasanladifisusindel

2. AanssuAsumase LED Usinafinedaunszaniiamadtazanld

2.72 auasusuldaanluniisuvinfal




A28819

1129 NaDDLITHLIUA asn LED
T8 Ballast
+
36\W 10W 23W (5734 Driver)
46 W 23 W

AMUIUNAA x NAILWNINAA X YLUINTEYU x EF

= YSuafinwisaunszaniianld (tCO,e)

A22814

ANAIIY

A5n1sUsEiuNTsannIYsauUnNsEan

naslnRfindnld (kWh) x EF Grid (kgCO,e/kWh)

= YSunumsanfineisaunszan (kgCO,e)

T g
F‘n:"‘i Unasasduiasiiu” o
MM' (Carbon - | atfuayuiiasanfuausin
of product) aun. Tsin1ssusas Twerna s wdani
HansTnusiuaa ‘ ﬂ'ﬂuwdniuﬁ 46 eUA
1,270 wandfoust 370 313 U3 U uag “msuaummwsuives
" awdnaiialy ummqu
” v 75 aefing
~—
“amn annriusumaiur * asn “idefanlanieu” COOL Mode
aun. linsiusas wansinusian 1

aun. Tn155use9 lnssadredn/mandaminga

ANSUBUNANTUY a2 NN g
; 32 NANAMN 210 7 UTEN

25 wanAnal 20 6 USEM

doya o nw. 2558
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1. CITC : Climate change International Technical and Training Center / JICA

aun. Wugudnmsimundnanmeedineuazedeusu Mitiation uazAdaptation

2. PMR : Partnership for Market Readiness /WB U3zind Donors W11 World Bank
Tinnsatiuamlnglumsaiaemnumieusunalananaieatiuayuns

anfuseunszanvesusemdlne

3. LCG : Low Carbon Growth in Cities / GEF5 a

nd UNDP

nawuAIndexlan (GEFS) e UNDP Wimsatfuayuitedisimnmeua 4 wis Tidudlesansuewsh

pe19898u  1nedilasinisunsesinun1sInNISTRILEULATANUIANTLET

4. LECB : Low Emission Capacity Building

UNDP lyinsariuayuitensszuuuaglassasnadsaandulunisdavideyanisaninvisounszan (GHG

Inventory)

YBUAMATY

Jayannsie:

9ANITUSUISIANITANBLIDUNTZAN
(99ANISUNIYL)

wiesnsned ududu

Tel: 0-2141-9844

Mobile: 0-86732-5460

Fax: 0-2143-8404

E-mail: Jakgrapong@tgo.or.th

Website: www.tgo.or.th
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Low Carbon and Resilient Society for Wiia
Central Government Practitioners course
» NRATINU WaANNLUIIZUNY
> UuIMINsdFua

» AMULLANTEYTENRININNS
dsudinaznisidaaaaan

» AadILarnsalAdn=N

AU AN TENTEUING
Asann1sUdaagaanAuIauNILANLRY
n1sdsudisansilasundasgningiiannia

A5. 3876 Ha T uuvi

fladedes
(hazards)
ANHILTIELNY
(vulnerabilities)

n131l5u69
(adaptation)

navsz il
(co-benefits)

. . e o c w a - REUNAMNUAINUAN AL A LamunIstda g U lasann
ml,muwmmiﬂ'ium"luﬂ‘ixmuﬂ’mn’mﬂaﬂuLtﬂﬂmmwgummﬁ

3 4 piemd lugiimaladaanawud

IPCC (2007) Yusuf and Francisco (2009)
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TMD (2007)
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Aansilaguulasanin
2AAINARNSIENIATDY
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e ICRISAT (2013)

LUINIINITUTUAD

» A191/51617 mnamo n7541/sv£/uuz/a\7?u531/ﬂmmu svmzl
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(Triple win)

NSNAUNAAAARRINLNNG
wasuulasanwgiiannia

(climate compatible
development) wsa

NALTILINFINLAN
(triple win)

CDKN (2010)

ANULauTavsenINslsusmIuasnslaaaan

14 mMadanssuInensdiumuaznislaasaan IPCC (2014)

15

o . < - -
mfamwmmwLnauﬂéutmuqn’lumm'\‘[ﬂsm‘:wwug’lu

= nmsilaagaan nsUFuRILAZNITWRAIUN

EAP (2011)

nailsylaamisin (Co-benefits)

»y “wadsylamivanaduluanansiieg Adlunadwsuasulame nagnivia
wRulfianIsLaen”

» ms‘wmmmsﬂsumuaummmmsﬂaauaanmausmwmsuu ummmﬂm‘mz
AsantAanyululioinn (synergies) uas mmamﬂaﬂuwommmwan
(trade-offs) sEninensaInu ANMUWEN UL AN TEITERIINILR NG9
LRYNANTENUADNITWEIUN

» dAnanwaadnailselamisnleun

ﬂ_j)iammsﬂaauaanLLawmiﬂinmLﬁousmwmsmammstﬂauuuﬂaanﬁ?zlzliziuﬂu
ieu vsan1simuuna lulafnislgnindnnmas (svsagraludssine duladiide)

mimLuummmusmwmsnmmmLﬂumam'swmmmmmauuu‘lmmmnsumwms
15udiuaznsannisdaataan Gedating 1asIns wWavudearnzavideiulssng
SIS ERIMT: |

hlsiaznrsinarsiiedas sansabalviiagfidududiuiddia (resilient
livelihood) wazaamueInaY

'Lumuuuml,l,a”mﬂﬁauu nsuseansldnisilagdunuuidetasedsny (vdu Anwgiy
ARY) Lwaﬂaanuwumm‘mmnssul,l,a.,mwumnmmumsma?mnmmamxmuz?mu

msisudsusanaliiAanadsylamisiueun s ludge ouieiiaganduuas
fowaaaniddu vinliaaarmlsrzurvzavaguauainanfmiusalauasiadin

16




Wakati City, The Phiiippes™ | Major citywide treeplanting pro- | -Sequesters appromimately 25,000 &g of €0, afyesar in GHG emissions
gram, wharg 3,000 trees are pianted | -Reduces atmospheric poliution

sach year -Reduces the urban heat miand effect
~Prowiges recreational space
Lwrv, Ukrane™ Energy etficiency pragram Reduces enemgy consumption for buidings
Tor buddings -Raduces ensgy C0sts

-Makes DUDDINGS, And INeir OCCUPAnts, DENEr ame
o withsland extremes m temperature and precpitaton

Secretneg ae beao Artents, Gobemo [ [iawmo Federa

FrogranTTe currently mpismerses o D e Salea Oy, Tenmanes 2005 2010

MEnaryy Efiowre Otk Intorhe Daoionses Soundibis. Woashop Bmosedngs Senes. Wortl Bark  ESMAP Wow 2008

v [;l"a’ﬂﬁll’]xiﬁyuﬁﬁ']ﬂﬁd SRI (2013) 18 G‘J'Jaf_ll'l\‘i WB (2010)
nsalANEN
1. TATIRFIINUFIULLUSSINANE (green infrastructure)
Aunsdsudl wasn1sanlaataan
2. AanuLdianlavsyInsdsudinaznisannisdaas
aanlaaihuzu (community forest) — 1uwiIaiu
ANENULKIZNAADENAT JIRIAUIU
9 AQBENg 20

CDKN (2012)




nselAn® TATIRTIINUFIULLUETTHLNG

NIUANEN Tﬂsm'?mﬁyugm o - o o .
Aunalurdenisdsuey wazn1sannisdasdaas

WUUSSTNTIIANUEA bULTINSG

15uma wazn19annsg » ludsumadonas Ruiddouazsubizheaatgmiianain
. o &, gnwamesau (Taglvsuwn uazlimiufiuannmssunauag
aniaas wiaunayamn 1) MeilnsuRuAunidonsagas, 10 lafunismanisaliinag

sfunsainmaaypinui luNunguAunuILiuLRZAULNA1
Aavtfiavlusyauenin 1l A.@.1961 audivnarssein 2080

» ASRINUAUTASIRSIINUFIULLUETININR 322a3NENFN TN
a1NAMINEIINNA (A15U5U6) anANGaIN1TNTsTdWRIIIU
dsuliinusauuazanufiu aaeauthagaduiigisau
nszan (nMsannsdaanaan) IUNvNalseiamilussagaisu
AMsIaNIsHansznUAINNATlAsuLlRIEAWATaNE

» M5l TATIRIIRUSIULLUFITUINARNNTAAILEIUNITIANITUN
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Strengthening resilience against climate
change - Importance of mainstreaming
adaptation into sectoral policies

2 September 2015
Dr. Mariko Fujimori
JICA Expert

Why Adaptation is not Easy?

» Adaptation covers wide range of sectors as same as
mitigation - agriculture/fishery, coastal erosion, flood, health,
infrastructure, natural resources, water, etc.

» We can use GHG inventory to calculate emission reduction,
but there is no “inventory” for adaptation.

» Each affected field/site should understand the situation by
using many types of data and information.

» Necessary data is different for each different issue, e.g.,
temperature, precipitation, etc.

» In addition, not all data is collected and stocked enough...

2

1951

1951

24.0
21.0
2013 1951 2013
-

2013

Source: http://www.tmd.go.th/climate/climate.php?FileID=7

Why Adaptation is not Easy? (cont.)

» National level data is applicable to some issues, however,
more detailed local data is required for other issues.

» Many scientific researches have been carried out and many
findings have been achieved so far. (e.g., IMPAC-T, etc.)

» However, no one can tell concrete future projection.

» HOWEVER, we should not wait till everything is clarified by
science, we should do what we can do now...




Then, What should the Practitioners Do?

Then, What should the Practitioners Do?
Mainstreaming of Adaptation

Efficient way in terms of planning
and implementation of adaptation




What is “"Mainstreaming” of Adaptation?
- From the Viewpoint of Practitioners -

» It should NOT be a “special” action to address only for
climate change,

» Combination with and integration to common and routine
work is the best way to ensure realization of adaptation
measures.

» Understanding of “already ongoing adaptation measures” is
the first step of effective adaptation.

» They, you can identify “What is required in addition to the
current activities?” and “When?” with the ongoing effort by

. whom and by which budget?
9

1.3 dfriuasnsarsalulsameing

Disaster Calendar of Thailand

Coastal areas of Bané Khu.r{Thian and planning of stone dikes, as of May 2015

Key Factors for the Mainstreaming
- Prioritization and Integration -

» Prioritization is essential for efficient allocation of limited
resources (budget, human resource, etc.),

» “What should we do in addition to ongoing actions/plans”,
and “When should it be done?” by "“Whom”, by using
“Which budget”? is the prioritization for efficient planning
and implementation of adaptation measures,

» In addition, integration of mitigation and adaptation is most
important for efficient and cost effective actions.




Increase of biotope area factor as a mitigation measure can
contribute as an adaptation measure for flood control by
absorbing heavy rain, as well as for health by preventing heat
island effect.

Flood control as an adaptation measure can contribute as a
mitigation measure by reducing CO2 emission from traffic jam.

Source: CNN website

Fuel
efficiency
index

Source: http://www.newsclip.be/article/img/2015/03/25/25178/11329.html
Presentation by Dr. Yamada, 1st Sept. Average speed (km/h)
13 14 Source: Executive Summary: Bangkok Master Plan on Climate Change 2013 - 2023

How to prioritize adaptation measures in wide
range of related sectors?

» Urgent issues for local people who will be affected directly,
. . . . » Urgent issues in terms of economic activities, such as key
Difficulties of Mainstreaming and industrial zones for industries,

Examples to Address the Barriers » Issues with many conflict of interest, such as land use
planning, development of hazard map, etc.

15 16




Priority Adaptation
» Text Measures in Bangkok

Source: Executive Summary: Bangkok Master Plan on Climate Change 2013 - 2023

Land Use Planning of Bangkok, 2013 From City Planning Department of BMA
b 18 Source: http://cpd.bangkok.go.th:90/web2/NEWCPD2556/02_cpd56.pdf

How to encourage decision making under limited data
and information?

» Start from simple knowledge sharing with related divisions.

[T T ———y—r——")

b 19 Source: Approaches to Climate Change Adaptation (MOEJ, 2010)

How to Reflect Scientific Findings to Policies?

» The latest scientific findings about climate change are
important.

» Adaptation policies and/or measures should reflect them.

» However, especially for local governmental level, it is not
easy to update and understand the detailed scientific
information during their busy daily work.

¥

» A kind of interpretation of the latest scientific findings is
needed to breakdown the knowledge and make applicable
to practical work for administration.




How to Reflect Scientific Findings to Policies?

» The latest scientific findings about climate change are
important.

» Adaptation policies and/or measures should reflect them.

» However, especially for local governmental level, it is not
easy to update and understand the detailed scientific
information during their busy daily work.

» A kind of interpretation of the latest scientific findings is
needed to breakdown the knowledge and make applicable
to practical work for administration.

--> CITC /s one of the best channel !/

22

How to encourage public participation?

» Text book, training courses,

» Mass media including TV news and website,

» Entertainment including movies, cartoons, music,

» Outreach activities to local people with specific target, etc.

23 Outreach Activities for the Bangkok Master Plan on Climate Change 2013 - 2023




Conclusion
Important and effective way for implementation of adaptation:

» Mainstreaming of adaptation - combination and integration
to ongoing work,

» Integration of mitigation and adaptation measures,

» Communication and information sharing with other sectors,
» Start from simple steps with available data,

Future issues:

» Finance - how many more measures = how much more
budget do we need, from which source can we get?

» Monitoring and evaluation, progress management and
prepare for revision of the adaptation plan.

25
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Climate change , Mitigation & co-benefits

Benefits of climate change mitigation strategies that have
a positive effect on health
Example: promote cleaner energy production and cleaner
fuels

“Primary result = reduced GHG emissions from
energy production
“Co-benefit = less air pollution = less respiratory

distress
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A—X: Adaptation measure is needed to be implemented before other Task Force X
A = X : Measures of adaptation and other TF can be/should be implemented at the same time

Relationship with other TF
Tlrr!e scale Adaptation level Adaptation measure Condition |  Trans Energy (E) Waste/ | Green Urban
of impact port (T) Wastewater | Planning (G)
(ww)
Shortterm |Level 1 Improvement of dike system (BMA et al., 2009) Not yet
1-3years |Prevention A=G
Level Ongoing
Minimize impacts A= G
Level 3 Set up joint committee of stakeholders to develop| Not yet
Change and the coastal area management master plan by A=G
Reconstruction adopting integrated coastal zone management
approach (MOEJ, 2008
Midterm Level 1 Not yet
3-5 years Prevention A= G
Comprehensive sediment control along rivers and Not yet
coastal areas (MOEJ, 2008) APc
Level 2 Rehabilitate mangrove forest along the shoreline | Ongoing
inimize imp of Bang KhunThian (The World Bank, 2010) A=G
Develop integrated land use plan that address Ongoing >
land use patterns in area prone to erosion ATT A "G
Not yet
A > G
Longterm |[Level 2 Ongoing 13
5-10 years inimize imp A=T A=E A=WW A=G
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A-—X : Adaptation measure is needed to be implemented before other Task Force X
A = X : Measures of adaptation and other TF can be/should be implemented at the same time

Relationship with other TF
e Trans |Energy (E)| Waste/ Green
scale of | Adaptation level Adaptation measure Condition b
impact port (T) Wastewater Url an
Planning
©)
Short term|Level 1 Dredge of drainage channels Ongoing
1-3 years |Prevention AT
Construct flood protection system (e.g., Ongoing
pumping station, water gate, flood dyke, A=p E
tunnel) with proper supporting system such
as alternative power sources and
transmission lines
Level 2 Promote people’s participation to maintain Ongoing
Minimize impacts |community canal A=T
Midterm |Level 1 Construct community-based small scale Not yet
3-5 years |Prevention retention pond A= WwW
Construct and elevate outer ring road as Ongoing
alternative for transportation during flood A=T
Level 2 Establish flood hazard maps Not yet
Minimize impacts |§ayiuauilidssiatiavion A G
Enforce law on land use and adopt Not yet
integrated land use planning e.g., prohibit APG
construction in flood prone area
Level 3 Utilize urban planning measures Ongoing
Change and A'> T A—* G
Reconstruction
Long term |Level 2 Enforce law on land use and integrated land | Not yet
5-10 years | Minimize impacts |use planning (BMA et al., 2009) AP T APG

Inundation under 2-day
rainfall 405 mm scenario

ABENLHUNLALIN L UNNIN

Yokohama flood hazard map
Source: http://www.city.yokohama.lg.jp/tsurumi/life/security/bosai/image/04tsurumichuuou/1.pdf
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fmoee . masaamumaziszifiuna (M/E table)

Title of Project | Baseline End Project / Data / Data / Reporting Other Remarks
/ Action indicator Action Information Information cycle
indicator Provider
Coastal Erosion * FSwasalmost | «+ FS100%done | « Final FS DDS, BMA + Once a year
Project complete Report Consultant
(90%)
1.1 Constructing
permanent « EIA Approveis | « EIAwas « Final EIA DDS, BMA + Once a year
coastal erosion in processing approved Report ONEP
defense (Stone
dike) + Detailed * Detailed Tender document DDS, BMA * Once ayear
Design is 90% Design 100% Specification
complete done Cost Estimation
Detailed Design

« Budgetary » Earn budget « National Dept. of Budget, « Once ayear
approved in NG Erosion Master BMA
Plan but BMA Plan DMCR, MOE
can get after EIA BB, NG

Before was approved
construction

« Construction « Construction of | « Construction DDS,BMA * Once a year
not yet done Center and Report (Length, Construction

Stone Dike wide and Company
100% (5.2 km) height of dike)

« Sedimentation | ¢« Sedimentatio « Thickness of DDS,BMA * Oncein6
will not be n will be sedimentation months
increased or increased
reduced more

* Mangroves * Mangrove * Areas of DOE , BMA + Oncein6

After areas will not areas will be mangrove months
. be decreased increased 19
operation or reduced
more
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o The national adaptation plan (NAP) process was established O aiuayunsznsaneasa lumsdaihgnsmani ineadesiumstSudalu
under the Cancun Adaptation Framework (2010).

NMAINHAT
o It enables Parties to formulate and implement national adaptation plans o v . . 24 e e
(NAPs) as a means of identifying medium- and long-term adaptation 15U emstaiumuasmsIaasseudszanainelvesnumsan
needs and developing and implemenﬁng s'rra'regies and programmes to Naﬂj’gtﬂuuagﬂqjﬂ%’uﬁqdaﬂqjlﬂﬁﬂuuﬂaqa’ﬂ']wﬂvﬁ@']ﬂ']ﬁ

address those needs. Y ., Y o Y .
o It is a continuous, progressive and iterative process which follows country- O a3NeInnIiig waziuas AT lumIliudvounyaIng
driven, gender-sensitive, participatory and fully transparent approach. O 'ﬂm’Jmm’mmmzmmms“lumsﬂ%’uﬁ”sﬁmmmn
- The NAP process is an opportunity for countries to be able to
address risks and vulnerabilities in climate-sensitive sectors and
to coordinate these actions with wider national processes

(climate strategy, planning and budgeting processes) O s uaduanuamsnveyanaIninelunsznitunyas
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1.1 Training in
adaptation-sensitive
planning and
budgeting

2.1 Formulate
roadmaps for
integrating climate
into agriculture sector

1.2 Training in
economic valuation
and cost-benefit
analysis for
adaptation options in

agricultural sector

planning

1.3 Developed
training materials
based on needs
identified

2.2 Update national
development plans
taking into account
cross-sectoral climate
change concerns in
agricultural sector

2.3 Update
Agriculture
Supplement to the
LEG guidelines

3.1 Design and apply

impact

4.1 Convened

hanges on science,

framework for existing
agriculture-based
livelihood projects

3.2 Strengthened
capacity of agriculture-
based monitoring units
for monitoring
adaptation
effectiveness

3.3 Generated case
studies on evidence-
based results

technology and economics
of adaptation to support
integration of adaptation
options into national
adaptation plans

4.2 Global outreach for
supporting UNFCCC
processes, LEG work,
Adaptation Committee
and Green Climate Fund

4.3 Annual report on
integrating agriculture
into the NAP process
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