2.4 CCSD for Thai stakeholders (20 - 22 January 2016)
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Flood in Thailand (october 2010)
From North to South,
covered areas of 38 affected provinces

Flood hits rice production

Nan Province, 15 Oct 2010

Source: Bangkok Post, 27 Oct 2010




Flood in Thailand
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Heat wave across the globe : 2010

M luLs1899%28 ann1sudesdviseunszan

1. Heat wave in Russia Heat in Moscow
reached 104 °F (40 °C) in August

2. Arecord high in Los Angeles The first time
ever, downtown L.A. 113 °F (45 °C)

3. Record heat in Sudan 121 °F (49.4 °C)

4. New all-time highs in the Middle East
Iraq reached 125.6 °F (52 °C) in July

5. A new all-time high in Asia Pakistan hit
129 °F (53.8 °C) onJune 1

WHY WE HAVE TO REDUCE GHG EMISSIONS ?
|

Sense a trend ?

Sources: Guardian, AOL News, AccuWeather, BBC, NBC, Wall St. Journal, New York Times, Houston Chronicle
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Below 2 degrees scenario vlandeswinsugesfing 7 Deep cuts in global GHG emission asauLdudLTen

(COP 16) au Winauauau indln 163
H 56 Giga tons COzequivalent = Emissions from

Decision 1/CP.16 ,//—T-\\ _ 53 GtCO.e (lenient) Business as Usual in 2020
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5,000 - 9,000 million tons CO,
equivalent/ year
Emissions gap in 2020

“Below 2 degrees Celsius”
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United Nations Framework Convention on Climate

Change
(UNFCCC)
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COP 15 in 2009
Copenhagen, Denmark







COP 16
2010 in Cancun, Mexico
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COP 20
2014 in Lima, Peru




What is happening ?
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COP 21 5U599 AUANASUTSE %30 Paris Agreement
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29ANSANNUALA Conference of the Parties serving as the Meeting of the
v

(Governing body) Parties to the Paris Agreement vsa CMA
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Article 2 This Agreement,... aims to strengthen the global response to

the threat of climate change, in the context of sustainable development
and efforts to eradicate poverty, including by:

Fadhvane mussnaituvesgamgiiedslan gt 2 s ueghan
uazsndunssasameg el e 1.5 a9
(a) Holding the increase in the global average temperature to well below 2°C above pre-
industrial levels and to pursue efforts to limit the temperature increase to 1.5 °C
above pre-industrial levels, recognizing that this would significantly reduce the risks and
impacts of climate change;

WuANEINTAlUNSUSUR denansenulaniou wavadraaduns
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(b) Increasing the ability to adapt to the adverse impacts of climate change and
foster climate resilience and low greenhouse gas emissions development, in
a manner that does not threaten food production;
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(c) Making finance flows consistent with a pathway towards low GHG emissions
and climate resilient development.
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1. ﬂ’]'iﬁﬂﬁ’]‘?ﬂ%ﬁ]ﬂﬂizﬁlﬂ (MITIGATION)

H d g v a Y
Article 4.1 welviussg Wmnensmuaugungiilan Tussesem dsyyluines 2

In order to achieve the long-term temperature goal set out in
Article 2,

ynuszmARsledauiy fenild Tanussq “gageanvesmsusesfmisunsyantan”
< Parties aim to reach global peaking of GHG as soon as possible,
recognizing that peaking will take longer for developing country Partles
wazyhlinsuaeeinwiSeunssan ﬁﬂﬁii}ﬂ']ﬁ’lﬂﬁ’l v«aqmnuu

< and to undertake rapid reductions thereafter in accordance with best
available science,

Lwa'«auussa “aunn” s.,vmamsﬂaaumm Nnuvawdes fu mmﬂwn;‘u
Founsvan (nevialumnedalsl Auidide) melurdods vesrnssuil

so as to achieve a balance between anthropogenic emissions by sources
and removal by sinks of GHG in the second half of this century,
uuﬁugwmqmwtﬂusiiu 'luu?ummmsﬁ'mmﬁé"»ﬁu UAZNENENTTAAIINEINDU

< on the basis of equity, and in the context of sustainable development and
efforts to eradicate poverty.

1. msaﬂﬁwﬁaunszan (MITIGATION)

= Developed country Parties
= Should continue taking the lead

= by undertaking economy-wide absolute emission reduction
taraets

o v
UssinAnfivInan
L msLﬂuﬂu'flumsam'nﬂﬁaunsmn
Tiﬂﬂﬂ’]'m.lﬁ L‘U’WN’IU ﬁﬂﬂ’liﬂﬂﬂﬂﬂ’]ﬂlﬁﬂ‘uﬂivﬁlﬂ I.I.‘U‘UI.‘UﬂI.?Ii’*J msaunquvmmmmsﬂaau

= Developing country Parties

=~ Should continue enhancing their mitigation efforts, and
are encouraged to move over time towards economy-wide
emission reduction or limitation targets
in light of different natinnal circumstances.
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1. MITIGATION — LABANU LUININAIUIINLDA19E)

= As nationally determined contributions (NDCs) to the global response
to climate change are to undertake and communicate ambitious
efforts... with the view to achieving the purpose of this Agreement in
Article 2.

= The efforts of all Parties will represent a progression over time, while
recognizing the need to support developing country Parties for the
effective implementation of this Agreement.

Each Party shall prepare, communicate and maintain successive NDCs
that it intends to achieve

Parties shall pursue domestic mitigation measures.

= All Parties shall provide the information necessary for clarity,
transparency and understanding

Each Party shall communicate NDC every 5 years

Partles shall account for their NDCs ensure the avoidance of double

(Cooperative approaches)

Parties recognize that

Some Parties choose to pursue voluntary cooperation in
the implementation of their NDCs

- to allow for higher ambition in their mitigation and
adaptation actions and
to promote sustainable development and environmental

|n+nnrlhl

Parties’ shaII

= where engaging on a voluntary basis in cooperative
approaches

= that involve the use of internationally transferred
mitigation outcomes towards NDCs,

= promote SD and ensure environmental integrity and
transparency, including in governance, and

= shall apply robust accounting to ensure, inter alia, the

.= - . - - Py P - ey P
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2. ADAPTATION

A5AIUUAIUNITUSUR

2. LOSS AND DAMAGE AU lunN1ssullanu

ANMUgLHY uasnUAne

Parties hereby establish the Global Goal on
Adaptation of

* enhancing adaptive capacity,
» Strengthening resilience and
* Reducing vulnerability

with a view to contributing to SD and ensuring an
adequate adaptation response in the context of the

famnaratiira nnai rafarran in in Articia 7
iemperature goal referred 1o in Article Z.
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3. SUPPORT - MEANS OF IMPLEMENTATION  (articles 9, 10, 4. TRANSPARENCY OF ACTION & SUPPORT (Articic 13)
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4. GLOBAL STOCKTAKE (Article 14)
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1** Global Stocktake uazyne 5 Yéialy
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Taguszana ogil 552 Gt CO,eq Tul A,
2025 WAz 56.7 Gt CO,eq ud a.A. 2030
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READY Thailand to Combat Climate Change

a &

gudnunisiadunszifiesis 91a155gUsEAEUANG Tu 9
ns 0 2141 9790 nsans 0 2143 8400

www.tgo.or.th

Email : info@tgo.or.th
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1wl a.a. 2100
http://unfccc.int/resource/docs/2015/cop21/eng/07.pdf
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Pre-2020

o a o a
& msmdunuaninviEaunszaniviinzauvasUszmeA (NAMAs)

“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, subject to the level
of international support provided [...]”

Coverage: [ RE ][ EE ][ Bio-fuels ][ Transport ]

Post-2020

% damuensiidiusanvesUssmalumsaninedaunszanuazmsdiiuaudiunsvdsuuuasanmgiisnnia
Mevasl a.A. 2020 (INDC)
“Thailand intends to reduce its greenhouse gas emissions by 20 percent
from the projected business-as-usual (BAU) level by 2030. The level of
contribution could increase up to 25 percent, subject to adequate and
enhanced [support] through a balanced and ambitious global agreement

”
L] Coverage: Inclusion of LULUCF will be decided later
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MAMANUING 1 (Annex | Parties)

EU o195 40% Ygu 1990 2021 - 2030 6 + NF, / Economy-
wide
Japan 26% Ygnu (FY) 2013 FY2021 - FY2030 6 + NF, / Economy-
wide
us 26 - 28% Ug 2005 ussglul 2025 6 + NF, / Economy-
wide
n1AuanAIARLANG 1 (Non-Annex | Parties): UszinAfdaiamn
China 60-65% (& peak of CO, CO, emissions per unit of  u33qLLY 2030 0, / szyduiianssu
emissions around 2030) GDP Wiguiiul 2005 Tunanganun
Mexico 25% wuulsifideuls BAU (Ref 2013) ussalul 2030 6 + Black Carbon /
40% wuuiideuly Economy-wide
Republic of  37% BAU (850.6 MtCo,e in ussalul 2030 6 / 33 LULUCF wsali
Korea 2030) azfndulanenda
Singapore 36% (“withthe aim of peaking ~ Emissions Intensity Wigu 2021 - 2030 6 / Economy-wide

=p.

141 : NE9 77 around 2030”) vl 2005 .

Thank you for your attention

Thailand Greenhouse Gas Management Organization (TGO)
WWW.tgo.or.th
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UN Conference on the
Human Environment

UN Millennium Summit
(New York City, USA)

The Rio+20
(Rio de Janeiro, Brazil)

(Stockholm, Sweden) « MDGs * The Future We Want
* Our Common Future »  Green Economy
1972 2000

2002 2015

UN Conference on Environment & The Rio+10 UN Sustainable Development
Development (UNCED) (Rio de (Johannesburg, Summit
Janeiro, Brazil) South Africa) (New York City, USA)

« Johannesburg *  Transforming Our World:
AKA: The Earth Summit or Declaration The 2030 Agenda for SD

The Rio Conference « Johannesburg « SDGs

« UNFCCC * UN Declaration Plan of Implementation

+ UNCBD :
« UNCCD :

Agenda 21
Forest Principles

UNFCC: Framework Convention on Climate Change
UNCBD: Convention on Biological Diversity
UNCCD: Convention to Combat Desertification

MDGs: Millennium Development Goals (8 goals)
SDGs: Sustainable Development Goals (17 goals, 169 targets)
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Green Economy ...

“one that results in improved human well-being and social equity, while
significantly reducing environmental risks and ecological scarcities. In its
simplest expression, a green economy can be thought of as one which is
low carbon, resource efficient and socially inclusive.”

Source: http://www.unep.org/greeneconomy/AboutGEl/FrequentlyAskedQuestions/tabid/29786/Default.aspx)

Green Growth ...

“means fostering economic growth and development while
ensuring that natural assets continue to provide the resources
and environmental services on which our well-being relies.
To do this it must catalyze investment and innovation which will
underpin sustained growth and give rise to hew economic opportunities.”

Source: Toward Green Growth (OECD, 2011)
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Low Carbon Green Growth ...

“can be a “leapfrogging” strategy for developing countries to pursue
economic development without going down the conventional grow first,
clean up later” path.. and move away from the resource & pollution
intensive growth pattern - ‘brown growth’ - to a resource-efficient growth
pattern - ‘green growth™

Source:bhttp://www.unescap.org/esd/environment/lcgg/
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o0 Anthropogenic Emissions by sources
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0 UszimAuanaARMINg 1 (Non-Annex I)
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Communications: NC) Finaussadingmmandnisandyaty Tuasialy uazdavi

51891UAINAIHUTIS18529T (Biennial Update Report: BUR)

0 Tesunsaiuayusunisludiunasmuiouindanlan (Global Environment Facilities: GEF)
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O n1559U5IMTaya (Compile Inventory) wazn1sUsziiuwlsnnufingisannszan (GHG Emissions Estimation)
0 nsUszfinanalauiuen (Uncertainty Assessment)
0 Aunwzasdaya (Data Quality)

O nsmwsaudaya (Verification)

0 n19mIUANANAIN (Quality Control; QC)

a miﬂs:ﬁuammw (Quality Assurance; QA)

O TCCCA Concept
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(Compile Inventory)
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0 mesnusmdayaieUsaduliinunsudesiiadaunssan siledondninat st

o Where: The geographic area covered, — Country Level, Sub-country level
o How: The methodology to use. ~ Methodologies Tier #

o Why: The types of activities that cause emissions,
Emission = Activity Data (AD) x Emission Factor (EF)

o What: The chemical or physical identity of the pollutants included,
Gas Types

o When: The time period over which emissions are estimated, ~Annually




nsUszRnUSNUAgLSaunTzan
(GHG Emissions Estimation)

Calculation

n1sUszRnUS N7 Saunszan
(GHG Emissions Estimation)

O MYiSannszanifeesned 7 3ha

1) €O, : fgmsuanlnoanlan

2) CH, : fhafinu

3) N,0 : fielunssaanlas

4) HFCs : Talmswgoalsmsuan
5) PFCs : iwavlglalsmsuan

6) SF, : dawlasigngzgenlss

7 NF, : iglulnsiaulnsrigaalss

0 dsznfinlvaglumiae msuanlneanlemiieunn (CO, equivalent: CO,e)
TngldAAnannlunsinlwiinnazlandon ludasszesinan 100 U
(Global Warming Potential: GWP, )

n1sUssnANliLkwank
(Uncertainty Assessment)

0 anwliwiuanzasdaya (Uncertainty) : Lack of knowledge of the true value
O dayafanssw (Activity Data)
O AnnsUaseingisewnszan (Emission Factor)
O saudsiiieadas (Factor)
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(Verification)
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0 n13muANAMNIN (Quality Control)

O n13UszinAmAN (Quality Assurance)
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Quality Control (QC)
[
o Quality Control (QC) is a system of routine technical activities to assess

and maintain the quality of the inventory as it is being compiled.
It is performed by personnel compiling the inventory.

o The QC system is designed to:

(i) Provide routine and consistent checks to ensure data integrity, correctness,
and completeness;
(i) Identify and address errors and omissions;

(iii) Document and archive inventory material and record all QC activities.

QC activities include general methods such as accuracy checks on
data acquisition and calculations, and the use of approved
standardised procedures for emission and removal calculations,
measurements, estimating uncertainties, archiving information
and reporting. QC activities also include technical reviews of
categories, activity data, emission factors, other estimation
parameters, and methods.

N15UIENUAMAIN
Quality Assurance (QA)
N

o Quality Assurance (QA) is a planned system of review procedures
conducted by personnel not directly involved in the inventory
compilation/development process.

QA reviews, preferably by independent third parties, are
performed upon a completed inventory following the
implementation of QC procedures. Reviews verify that
measurable objectives were met, ensure that the inventory
represents the best possible estimates of emissions and removals
given the current state of scientific knowledge and data
availability, and support the effectiveness of the QC programme.

TCCCA Concept

(transparency, consistency, comparability, completeness and accuracy)
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TCCCA Concept

transparency, consistency, comparability, completeness and accuracy
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Initial National Communication Second National Communication

0 aevidgdniasewnszanaaed 0 anvnugdniissewnszanaasd
1994 (W.A. 2537) 2000 - 2004 (W.A. 2543 -

1 IPCC GL 1996 2547)

I LeueRe UNFCCC Liln 13 W.e. - IPCC GL 1996, GPG 2000, 2003
2543 (A.A. 2000) 0 weuesa UNFCCC Liie 23 §i.a. 2554

dayazasill 1994 (6g Co,e) (R.A. 2011)

)

[ Total Emission ; 325,575.4 Zagavasil 2000 (Gg CO,e)

[ Removal : -39,101.6 [ Total Emission : 281,382.7

[1 Net Emission : 286,473.8 ) Removal : -52,374

[l Net Emission : 229,088.7

nsaanveinngisewnszanaaslssnalng
N

Biennial Update Report Third National Communication

0 savinigdfaieaunszanaast 2000 0 fuanaavinigdiinsaunszanaal
- 2011 (W.A. 2543 - W.A. 2554) 2013 (W.A. 2556)
' IPCC GL 1996, GPG 2000, 2003 0 Hunuiiaziawasia UNFeee nelud
O Lswesa UNFCCC 1ila 29 o.a. 2558 ./, 2560
(R.A. 2015)

o

ayavasl 2011 (Mt CO_e)

u 2
[J Total Emission : 305.52
[J Removal : -70.94

[J Net Emission : 234.58
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[ Cancun Agreement (2010)

o JWhnanelan : below 2 °C

1 Paris Agreement (2015)
o Whnanelan : Well below 2 °C
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Climate Change Sustainable Development Today’s message

Day 1: Global trend, national policy, Introduction to climate change
mitigation and adaptation

e More than 100 countries have included both

C/'mateocl;,ear,l;livrna-:- ation mitigation and adaptation in their INDCs.

1 1tigati

agd g * |t means both measures are important to

linkages with combat against climate change.

sustainable development and e This presentation reminds you “For what
adaptation purpose should we implement mitigation
20 J 2016 measures?” and the linkages of mitigation,

anuary

adaptation and sustainable development.
Dr. Kazuhito YAMADA

JICA Expert Team

Comparison of global emission levels resulting from the

Slowdown of GHG Emission Growth due to INDCs
INDCs in 2025 and 2030 with other trajectories

growth rate 1990-2010

= = = extended growthrate 2010-2030
estimated growth rate with
INDCs 2010-2030 (median

and range)

The Paris

Agreement at
COP 21 is the
great first step!
But....

Source: SYNTHESIS REPORT ON THE AGGREGATE EFFECT OF INTENDED NATIONALLY DETERMINED CONTRIBUTIONS (INDCS), UNFCCC
3




Toward the Sustainable Development

e The United Nations Sustainable Development Summit for the
adoption of the Agenda 2030 and the sustainable development
goals was held during three historic days in New York, 25-27
September 2015.

e Inthe lead-up to the Summit, the UN Secretariat, launched
Partnerships for SDGs — an online platform to spur partnerships
engagement in support of the sustainable development goals.

e Born out of the Rio+20
Conference, the platform has
been revitalized in preparation
for the Agenda 2030, with the
17 sustainable development
goals (SDGs) at its core.

Source: https://sustainabledevelopment.un.org/partnerships 5

Toward the Sustainable Development

e SDGs are important criteria, including “Climate Action”.
e Thailand has 12t NESDB plan, including “LCRS development”.

Source: https://sustainabledevelopment.un.org/partnerships 6

Objectives of mitigation measures

e For what purpose should we implement
mitigation measures?

--> To realize sustainable development.

SD >= climate change mitigation

also adaptation:

Objectives of mitigation measures

e To realize mitigation measures successfully,
following conditions should be necessary:

« Mitigation technologies,
* Finance,

» Laws/regulations

« Human resources

« MRV

» Workable schedule

e In addition, the measures should avoid
adverse impact to others.




Roles of Mitigation and Adaptation:
Important Message from IPCC-ARs

e |[PCC report before AR5 described qualitatively that:

“Climate change can be tackled by mitigation and
adaptation measures. Both measures should be
implemented in complemental manner”.

e |[PCC-ARS5 finally described that:

“Greater rates and magnitude of climate change
increase the likelihood of exceeding adaptation
limits. In some parts of the world, insufficient
responses to emerging impacts are already eroding
the basis for sustainable development”.

Mitigation, Adaptation, co-benefit and SD

What is “Co-benefit”?

e Reducing GHG can be accomplished through policies,
programs/projects conceived specifically for that purpose.

e Or it can be achieved with policies, programs/ projects
designed to meet immediate development priorities such as
improving urban air/water quality, transportation, and waste
management while taking into account longer term climate
concerns.

e Policies, programs/projects considering both development
and climate objectives can deliver co-benefits.

10

Mitigation, Adaptation, co-benefit and SD

IPCC-AR5:

Climate-resilient pathways are SD trajectories that
combine adaptation and mitigation to reduce
climate change and its impacts.

e To address climate change, both mitigation
and adaptation measures are required. Their
integrated implementation is also required.

* Projects which contribute to both mitigation
and adaptation are more desirable.

11

Mitigation, Adaptation, co-benefit and SD

IPCC-ARS:

Climate-resilient pathways are SD trajectories that
combine adaptation and mitigation to reduce
climate change and its impacts.

e For developing countries with low GHG emission,
projects with co-benefits to solve other problems (e.g.,
air pollution, energy shortage) are more desirable.

e We should promote projects which can address the
climate change but can contribute to achieve the SD of
country/municipality/ city/local area.

12




Integration of Mitigation and Adaptation:

Palau: Solar power for energy security

A grid-connected photovoltaic (PV) system is
installed on the rooftops of commercial facilities

(220.5kW on a warehouse in Subproject 1 and ,—-—=———{ PVsystem | —————— N

150kW on a supercenter building in Subproject | | Net-metering
2). This project uses high quality PV modules | ic'[]ic’. | .
of a Japanese manufacturer and general- | ” ----- =
purpose inverters with easy maintenance | Revenue : v
suitable for small-scale applications. The | ~ PVmodule Inverter eter )
power generated by the PV system is normally S - orid
consumed in-house. When there is the surplus,
it is supplied to grid.

Taking into account the recent large typhoon, | 7™ the PV system === User (End poiny
PV modules with strong wind resistance are From the grid === === >
introduced.

Estimated GHG emissions reductions Financing Programme

390tCO2/vear Project sites
* Subproject 1: 232tCO2/year

& Electricity generation: 289,740kWh/year
< Grid emission factor: 0.8tCO2/MWh

» Subproject 2: 158tCOz2/year

& Electricity generation: 197,100kWh/year
< Grid emission factor: 0.8tCO2/MWh

Subproject
Subproject 2

The estimation assumes that all electricity
generated by the project replaces grid
eleetriety-

H
@

Mitigation by solar power is one of the important
adaptation in the field of energy security. This solar
power can be a emergency power when Palau has
a meteorological disaster.

14

Integration of Mitigation and Adaptation:
Bangkok: Flood Control

Source: http://www.bangkokpost.com/photo/photo/263806/bangkok-flooding-oct-29
Flood control is one of the important adaptation. In tandem
with adaptation, it can reduce the magnitude of traffic jam

of the road which is an important CO, emission source.
15

Integration of Mitigation and Adaptation:
Bangkok: Waste Management

After severe
flooding in 2011,
disaster wastes
dramatically
increased.

Thai Gov. and
BMA considered
to introduce
waste incinerator
plant in order to
treat the wastes.

16




Integration of Mitigation and Adaptation:
Bangkok: Waste Management

Flood control is an
important adaptation.
Waste management is
also an important
mitigation.

The vicious spiral
between flood and
wastes will be
strengthened by
climate change.

Therefore, integration of them should be considered.
17

Integration of Mitigation and Adaptation:
Thailand: mangrove plantation

Protection of
coastal erosion
by SLR is one of
the important
adaptation.
Mangrove
plantation is the
most popular
activity which
has both effects
of mitigation and Phu Yai Deang, Moo 10, Bang Kaeo Village Chief, Bang Kaeo Village © IUCN Thailand

a d a ptatl o n . https://www.mangrovesforthefuture.org/news-and-media/news/thailand/2016/mangrove-restoration-in-bang-kaeo-
sub-district-samut-songkhram-a-2015-mff-marriott-project/ 18

Financial Resource of Mitigation:
Green Climate Fund - GCF

from GCF Statement at COP 21:

* One of the key elements to the climate negotiations is the
role of climate finance.

» The GCF was set up jointly by 194 countries, all of whom
have an equal voice as parties to the UNFCCC.

+ GCF Board also reflects that principle of equality, balanced
as it is between members from developing and developed
countries.

« The Fund is a key entity under the financial mechanism of
the convention, and the one solely dedicated to supporting
the UNFCCC objective on climate change to keep
temperature rise under 2 degrees Celsius.

19

Financial Resource of Mitigation:
Green Climate Fund - GCF

« USA: 3,000 mil. US$ (not signed)
« Japan: 1,500 mil. US$ (signed)
« UK: 1,211 mil. US$ (signed)

« Germany: 1,003 mil. US$ (signed)

20




What is JICM?

JCM is a Japanese initiative aimed at reducing GHG emissions
and achieving low-carbon development

Under JCM, host country and Japanese entities jointly
implement projects which will reduce GHG emissions in the
host country utilizing Japanese low-carbon technologies

http://ww 20150724_JCM_goj_e.pdf

21
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Conclusion - from IPCC AR5

e Prospects for climate-resilient pathways for SD are
related fundamentally to what the world
accomplishes with climate-change mitigation.

e Since mitigation reduces the rate as well as the
magnitude of warming, it also increases the time
available for adaptation to a particular level of
climate change, potentially by several decades.

e Delaying mitigation actions may reduce options for
climate-resilient pathways in the future.

24




Conclusion

* In recent decades, changes in climate have caused
impacts on natural and human systems on all
continents and across the oceans.

e Based on many studies covering a wide range of
regions and crops, negative impacts of climate
change on crop yields have been more common than
positive impacts.

e As described above, greater rates and magnitude of
climate change increase the likelihood of exceeding
adaptation limits.

e In other words, the abilities of adaptation by natural
and human system have obvious limits. -

Conclusion - continued

e Therefore, we have to accelerate mitigation activities
in order to reduce the level of climate change impact
under the limit of adaptation by natural and human
systems.

e Mitigation activities may be easy to obtain the results
because we can implement the same activity all over
the world, otherwise adaptation are basically local
and site-specific activities.

e Therefore, the responsible person of the mitigation
(e.g. energy, transport, wastes, agriculture, etc.)
should take an initiative to integrate their activities
into adaptation toward sustainable development.




Climate Change Sustainable Development
Day 1: Global trend, national policy, Introduction to climate change
mitigation and adaptation

Linkages of adaptation
from national to local level

20 January 2016
Dr. Mariko FUJIMORI
JICA Expert Team

Today’s message

e Adaptation Limits: Greater rates and magnitude of
climate change increase the likelihood of exceeding
adaptation limits (IPCC-ARS5).

e Importance of mitigation is clear, and importance of
adaptation is also clear.

e Adaptation may have co-benefits and synergy to
many issues, however,

e Wide range of adaptation causes complicated and
difficult planning, arrangement, management, etc...

How we can promote effective & efficient adaptation?
2

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., and not all data
is collected and stocked enough...

Why Adaptation is not Easy? (cont.)

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

e Many scientific researches have been carried out and
many findings have been achieved so far, but still it is
difficult to project concrete future.

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

We can promote

effective & efficient adaptation.




Simple steps to promote adaptation

1. Evaluate existing system
2. Expand existing system
3. Improve base of remaining vulnerability

Source: IPCC-AR5 WG2 SPM

1. Evaluate existing system

¢ Evaluate existing system (policies, laws and
regulations, etc.) to understand what can be done
and what have already been done under the system.

[Example]
Adaptation to flood by extreme weather event

e After the severe damage
by flood in 2011, review
and improvement of
flood management
measures have been
done and ongoing by
central and local
authorities. 6

Source: CNN website

2. Expand existing system

e To address impact which can not be fully covered by
the existing system, improve (expand, change, etc.)
the current system to address those impacts.

[Example]
Adaptation to flood by

extreme weather event

e Collaborative management
of river by Bangkok and
other municipalities in
upper watershed region to
address possible risk of Source:

flood in Bangkok area. 263806/bangkok-flooding-oct-20

http://www.bangkokpost.com/photo/photo/

7

3. Improve base of remaining vulnerability

¢ |f there are still severe risk in future, base of
remaining vulnerability should be improved
fundamentally.

[Example]
Adaptation to flood by extreme weather event

e Land use planning would
be needed, including the
relocation of residential,
industrial & commercial
buildings from the
possible damaged area.

Source:
http://www.bangkokpost.com/photo/photo/
263806/bangkok-flooding-oct-29 8




Thailand Climate Change Master Plan
(20 14-2050) (Draft: as of September 2015)

Source: Mr. Prasert Sirinapaporn, ONEP, MONRE 9

Thailand Climate Change Master Plan
(2014—2050) (Draft: as of September 2015)

Source: Mr. Prasert Sirinapaporn, ONEP, MONRE 19

How to link national and local?

e Support for the practical implementation by local
stakeholders (public authorities and private sectors)
is also critical.

e For example, preparation
and dissemination of latest
scientific findings is one of
the most effective support.

e At the same time,
information sharing about
local data and experience
is also important.

The objectives of climate-smart agriculture

Source: APAN 2015, Emerging Climate Change
Adaptation Issues in the Asia-Pacific Region

[Example]
Gulf of Thailand, coastal erosion is an existing and future
threats especially those residents.

Linkage between national
and local levels, between
neighbor provinces, etc.

Coastal areas of Bang Khun Thian and planning of stone dikes (as of May 2015) 12




[Example]
Draught and saline intrusions are also occurring.

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

Linkage between
national and local
levels, between local
districts, etc.

13

[Example]
Develop flood management information system with link to
other sectors, e.g., crop planting schedule..

Linkage between national and
local levels, between related
ministries, etc.
’ 14

How to link different sectors?

* Long term national adaptation plan should be
developed with coordination among related sectors.

e Collaboration and harmonization among different
sectors are critical for the successful realization of
adaptation measures.

Source: Mr. Prasert Sirinapaporn, ONEP, MONRE 15

How to link different sectors?

Institutional arrangement for implementing
the Bangkok Master Plan on Climate Change

Source: Executive Summary, The Bangkok Master Plan on Climate Change 2013-2023 16




How to link different sectors?

Monitoring and Evaluation through the institutional arrangement

Source: Executive Summary, The Bangkok Master Plan on Climate Change 2013-2023 17

Global trend of adaptation

- From understanding to solution -

<Understanding phase>

e Major effort was to find and understand (1) what
kind of impacts are already observed, (2) what kind
of risks will be there, (3) at which areas.

\

<Solution phase>

e How these problems and risks can be solved, when,
by whom, by which technology/institution/finance?

18

Local situation of adaptation

Which phase is the adaptation
in your home town?

19

How to encourage decision making
under limited data and information?

e Start from simple knowledge sharing with related
divisions.

Source: Approaches to Climate Change Adaptation

 simple first 5 steps om0,




How to encourage decision making
under uncertainties

e Uncertainty makes difficulties to decide future target.

e |t is reasonable to review the observed impact in
each 5 years and revise necessary policies.

e To do this PDCA cycle, continuous monitoring and
data collection/storage is essential.

Who will manage it, by which budget?

21

Information sharing and
communication among stakeholders

e All people agree that cross-sectoral collaboration and
cooperative actions are very important and effective.

e At the same time, they also agree its difficulties...

22

Information sharing and
communication among stakeholders

Science-policy-practice interfacing and communication needs

The need for an effective interface between science-policy-practice
and effective communication between scientists, policymakers and
also local communities was stressed.

|Existing flow of climate change related information
Source: APAN 2015, Emerging Climate Change Adaptation Issues in the Asia-Pacific Region 23

Information sharing and
communication among stakeholders

All stakeholders must be involved.

Private
sector

e

Local
citizens

Existing flow of climate change related information

Source: APAN 2015, Emerging Climate Change Adaptation Issues in the Asia-Pacific Region 24




Information sharing and
communication among stakeholders

Example of Himalayan countries: Bhutan, India and Nepal

*Other sources: media reports, seminars, workshops and consultations
Source: APAN 2015, Emerging Climate Change Adaptation Issues in the Asia-Pacific Region

25

Information sharing and
communication among stakeholders

Example of Himalayan countries: Bhutan, India and Nepal

Bottlenecks in sharing information
sharing at district and sub-district level

Source: APAN 2015, Emerging Climate Change Adaptation Issues in the Asia-Pacific Region

Please enjoy communication and develop & expand your
human network through this CITC training course.

Acknowledgement: Sumary of IPCC-AR5 by Prof. Nobuo Mimura, President of Ibaraki University
in Kankyo Kanri (in Japanese), Vol. 51, No. 10, October 2015 27
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Climate change management for
sustainable development (CCSD)

Asst. Prof. Chanisada Choosuk, Ph.D.

Faculty of Environmental Management
Prince of Songkla University
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* dianelanuaz COP 21

* ulguiesgive sa SD waz LCS

* M5AIMIUYIRBITOUNTEAN

« Mitigation and SD and adaptation
» Adaptation at national & local level
e SD melétgm CC

*  A159ANITUN
°  A15IANITAIANISLNYAS

°  A15ANTSABNUR

CC at global level

* yhludesan GHG — sz GHG raliidatiyun Global
warming- CC
* wansznuvas CC
* fanssuiideliian GHG
* dannasvasnytulan sa CC
« UNFCCC
» Developed and developing countries
» 2015 Agreement- well below 2 degree

* 4 asadsznaunan

Good
governance




ulsuewaendszgns Junsleyn —SD-Economic, social,
environment

uey 11- asusSmsdanisninenssssuyid

* Suiie CC

* sjsguiios LCRS
nsauan@ 20 U

o ffuns defs dediu

» Green Growth- Mitigation & Adaptation
uwu 12- Green Growth- fuileuazusudase CC

* wiu Mitigation wazifufinsiudawinden

Global level ===mss) National level

Actor UNFCCC Royal Thai Government
Country parties
Intention Reduce GHG Reduce GHG

Well below 2 degree

Activities 2015 Agreement
4 components-

Green growth

Green Growth
Low carbon society

mitigation/adaptation Adaptation
/supporting
system/Good
governance
Expected ~ Well below 2 degree STUAg IR SaEu

outputs

SD- i.e. green growth, green economy, low
carbon development
SD—SDG (from Rio+20) —2030 Agenda
» SDG- Climate action
 Climate change mitigation + adaptation
LCRS- arw. uwu 12
» Development for the growth of economic, social, envi
* Natural resource use
» Zero waste/ Less GHG
* anunm¥3n uaz Lifestyle

GHG Inventory

* shludesdinisdavihn GHG Inventory
* ARUAUBINUSAY
* atuayunTIATIzRTEaUNlauY

L =) '3 a 4 o o
* atuayunIsIeszimeInerdans dmsu CC

* Uszlewilvas GHG Inventory
* Ysunaslans Aniu Aanssu
a < v a
* Annnu —AuLUAlHY AAnIg
* MVUALNSAENS

* Muuatue

AnmuUiunanisUdsy Wiuszauaudfey




Mitigation Adaptation

Adaptation vy uazass Co-benefit s
uwi Adaptation azdudeu 1eunuen way fivate Sector

vilu Adaptation 3slsidne
— Wide range
— 1 GHG inventory uqlsifl Inventory for Adaptation

 Mitigation, adaptation, co-benefits and SD

— Co-benefits- integrated implementation between
mitigation and adaptation
— Project with co-benefits
* nsdilsemaiivaes GHG shq —iuds solve Jgymduq 16
* Promote project iiio CC- #a31s SD éhe Litonsounauiiidue ‘ .
* fhogeiivian — Mitigation — solar energy- an black out wag vl — vieudla vielioyn uastmsivannuane

energy source suinfeith waz energy security — Futusunresunayi
— Mitigation deaissih — faldl shluugdmlaluyniud

nstlvaslsemnalne

uwst Adaptation sinezegiiszauriosiu uasiiulaniziiu — CC Master Plan — adaptation and mitigation / resilient

— #fes Integrate Mitigation uav Adaptation wielug SD and low carbon

10

- nIuYA NY- NFUIYINITNYAT ANUR - Un
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Projected surface temperature changes
(2090-2099 relative to 1980-1999)

005 115 2 25 3 35 4 45 5 55 6 657 7.5(°C)

Continued emissions would lead to further warming
of 1.1°C to 6.4°C over the 21st century
R.K. Pachauri, IPCC (2009)

Examples of impacts associated with
global average temperature change relative to 1980-1999

0 1 2 3 4 5°Q

Increased water availability in moist tropics and high latitudes

WATER | Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes
Hundreds of millions of people exposed to increased water stress
Increased coral bleaching  Most corals bleached Widespread coral mortality

Terrestrial biosphere tends towards a net carbon source as:
ECO- 15% 40% of ecosystems affected

STSNAYE Increasing species range shifts and wildfire risk

Ecosystem changes due to weakening of the meridional
overturning circulation

Complex, localised negative impacts on small holders, subsistence farmers and fishers

Tendencies for cereal productivity

Productivity of all cereals
FOOD to decrease in low latitudes

decreases in low latitudes

Tendencies for some cereal productivity — Cereal productivity to decrease in
to increase at mid- to high latitudes some regions

Increased damage from floods and storms
COASTS About 30% of global coastal wetlands lost
Millions more people experience coastal flooding each year
Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, infectious diseases
HEALTH | |ncreased morbidity and mortality from heat waves, floods, droughts

R.K. Pachauri, IPCC (2009)

Changed distribution of some disease vectors

nsidasundasnganala
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Global average __,
temperature

Global average —»
sea level

Northern hemisphere
snow cover

R.K. Pachauri, IPCC (2009)




Distribution of vulnerability

R.K. Pachauri, IPCC (2008)
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Climate hazard hotspots Dominant hazards

Bangkok and its surrounding area in Thailand  Sea level rise, floods

Southern regions of Thailand Drought, floods

Source: Climate Change Vulnerability Mapping for Southeast Asia, Arief Anshory Yusuf & Herminia A. Francisco
Economy and Environment Program for Southeast Asia (EEPSEA), 2009
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Source: Climate Change Vulnerability Mapping for Southeast Asia, Arief Anshory Yusuf & Herminia A. Francisco

Economy and Environment Program for Southeast Asia (EEPSEA), 2009
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NunAaeieuda (W.A.2558—2582) Nundeafeuds (W.A.2618—2642)

Source: Sucharit et al., 2010a and 2010b
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Damage to society,
economy and
environment

http://www.nationmultimedia.com/national/PM-vows-to-tackle-worsening-drought-30200184.html
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United Nations Framework Convention
Kyoto Protocol

PR

Sendai Framework for Disaster Risk

Hyogo Framework for Action:
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United Nations Framework on Climate Change Convention (UNFCCC)
(A international agreement to prevent ‘Dangerous’ Climate) — since 2002

Kyoto Protocol and enabling mechanisms (CDM and others) —

Note: Clean Development Mechanism (CDM)

Industrialised, developed
countries

Developing, emerging
countries

Responsible for
most of the GHG
emissions between
1850 - 2000

Will be responsible
for most of future
GHG emissions

Green and Low
Carbon Growth

Mitigating and
adapting to

Lack capacity and
financial resources

Has capacity and
financial resources

climate change
More interest in . whiIe. still ; ;
climate change improving the More mtgrest in
economy and economic and

mitigation and
environmental
protection

social
development.

human well-
being

Source: www.iges.or.jp

ster preparedness

‘ective response and to

recovery, rehabilitation, and
reconstruction

ening disaster
governance to
manage disaster risk

g in disaster
sk reduction for
resilience

”y 1
erstanding disaster risk

National Actions on Climate Change I

Ir;dia Mongolia
National Action Plan for Climate _— National Action Program on Climate
Change (NAPCC)

Change (NAPCC)

China
12th Five Year Plan

Korea
Framework Act on Low Carbon

Green Growth

Philippines

/ National Climate Change Action Plan

\_— Thailand

National Strategic Plan on Climate

—

Change

Sri Lanka (in preparat‘ion)

Cambodia
Climate Change Strategic Plan

National Climate Change
Policy of Sri Lanka

Lao PDR Vietnam (2011)

National Climate Change Strategy

Strategy on Climate Change

L

Indonesia (2011)
National Climate Change Action Plan

Source: Developed from IGES Market Mechanism Country Fact Sheet (July, 2012)
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[ 11" National ) . .
- Economic and Social Office of the Prime Minister
) a - 5 Development Plan
Y] n 9 (2012-2016)
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— N o g % 4 Ministry of Natural Resources and Environment (MoNRE)
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oEEEoEEG LS HHUNTITUSRISIIVNITUNUAY W.A. 2555 - ocaw Strategic Plan on Master Plan on Environmental Quality
v 2558 uay =22 Climate Change Climate Change Management Plan
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ey o ) C o = Efficiency Energy National National Draft) Strategi
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Plan .
W.A. 2558 W.A. 2558 ‘% {20T1-2030) (2008 - 2022) r}’;%ﬁfrzszlg’; %:gt'gpg'lgﬂt Change in the
(2010- 2014 Agricultural
_ ) Sector
Source: Thailand Greenhouse Gas Management Organization (2012)
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(Conjunctive Management of Surface Water and Groundwater)
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+ DEFENDING THE CITY FROM FLOOD

» » »

Operation 2 Operation 3 Operation 4

Second Layer Evacuation Alert, Second Evacuation

Sand Bag Wall and | Third Layer Sand Bag| Alert, Forth Layer Sand

Rescue Preparation | Wall and Evacuation =~ Bag Wall and Rescue
Preparation Missions

Operation 1
Flood Alert and

Preparations
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Experience on Long Battles
and Victory
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Unity Against Flood Flood Reliefs
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Future Plan for Flood
Prevention

+ BUDDHABUCHA REDEVELOPMENT PLAN
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Climate change management for
sustainable development (CCSD)

Asst. Prof. Chanisada Choosuk, Ph.D.
Faculty of Environmental Management
Prince of Songkla University
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SPCG PUBLIC COMPANY LIMITED

SPCG impacts on Global

The Leading Solar Farm and Solar R

ununnatan2adutunise
msamﬁ“'w.n‘%a .
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i)

[
. By : Dr. Alisa Khunchornyakong
.Deputy Managing Director
SolarPower Company Limited

.2016/01/22 2

Honorable Award SPCG Group

UNFCCC Momentum for Change Light House Activities Award 2014 in Lima, Peru !

100% 100% 100% 100% 30% 76% 100%

Solap Solar i
Steel and Power Enegate Solar SPCG Capital
Solar Roof Co., Ltd Power (Thailand) Power Roof Co., Ltd.
Co., Ltd pC) Engineering Co., Ltd. Co.. Ltd (SPCGC)
., Ltd. (SPC) Co., Ltd. *an) ., Ltd.
(SSR) (SPE) (SPR)
Manufacturer De;:bpe’ Salyaf Provider of Manufacturer Developer of
of Steel Roof Farms in A % Solar Rooftop
e 1

Services

56% - 100% l

Solar Farm

#1-34
(253.6MW)
Operation

‘Leading a women Empowered Solar Energy Transformation’

from helping the world 200,000 tonnes of carbon dioxide (CO,) emissions

prevented every year
3 SPCG PUBLIC COMPANY LIMITED




SPCG Group

SPCG’s History, Future and Beyond

2011

Successful M&A with STEEL
(listed in the MAI)

Changed the Company’s name
from “STEEL” to “SPCG”
Completion and COD of
additional 4 solar farms

Set up Solar Power Engineering
with the goal of providing EPC and
OMM services to outside
customers

2013

*Included in SET100
* COD of 14 solar farms

2010

« Obtained additional 28
PPA licenses from
PEA

« Completion and COD

of the first and largest

commercial solar farm
in Thailand

Long term growth

« To capture new capacity
through acquisition of new
PPAs

» To become a leading full
range EPC & OMM

« Obtained 6 + Completed COD provider for both domestic

. of all 36 solar and international

PPA licenses farms customers

from PEA .

« To be a leader in

solar roof top

2014

2009

2012
Successfully PO in 1Q2012 with transaction size
of THB1,260 mm

Completion and COD of additional 4 solar farms
by 2Q2012

2008
. + Move from the MAI to the SET
Trorsngier || e nasoyemn |[; Bedns paniosetup e
Policy for 8 has announcgd « JV with ENEGATE (Japan) and Thai Aichi Denki
THB/7 years + MB&A with Solar Power Assets (SPA) (obtained 2

announced PPA'S subsidiaries from SPA namely AJ and TP,

Current Business

Solar Farm by SPC

Solar Farm

= SPCG invests and develops 36 solar farms, which are considered the largest in ASEAN with total 261.1 MW
PPAs by THB8 adder on top of base tariff and Ft.

= All 36 solar farms are achieved COD since June 2014

Solar Roofto,

= SPCG provides solar rooftop business through Solar Power Roof Co., Ltd. (SPR), the Company’s affiliate which was
established on May 1, 2013

SPR provides full services for distribution and installation of solar roof systems including design and
installation, supply and distribution of materials, and advice on effective management in energy-saving and safety by
focusing on residence, industry and real estate project

SPCG established SPCG Capital Co., Ltd. (SPCGC) on August 29, 2013 in order to be a vehicle to invest in solar power
projects and related business

EPC and O&MM

= SPCG provides Engineering, Procurement and Construction (EPC) and Operation, Maintenance and Monitoring

(0&MM) services for all of its solar farms through Solar Power Co., Ltd. (SPC), a wholly owned subsidiary

The Company expands EPC and O&MM services to external clients, both domestically and internationally through
Solar Power Engineering Co., Ltd. (SPE), a wholly owned subsidiary

Steel Roofing

= Steel and Solar Roof Co., Ltd. (SSR) provides manufacturing, distribution and installation services for steel
or metal roofing sheets.

SPCG PUBLIC COMPANY LIMITED

#— 7 S ———
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Solar Farm: How does it work?

PV Module:
To convert solar
energy to DC
electricity

Key Components

Main Distribution
Board:
Lower voltage side
circuit breaker

Inverter:
To convert from DC
to AC electricity

Step-up Transformer:
To step up voltage/
higher voltage side

circuit breaker

Electricity Meter:

To measure the

electricity sold to
PEA

10

Best Value, Best

Design and Best Output

Monitoring System

| High Quality Technologies X Highly Experienced Team !
: Kyocera’s PV module :I =Lead by capable management with 30 years :
— Proven track record of experience
: — Low degradation in its PV module : : =Capable engineering team that completed :
" Large & strong PV module 1" the most numbers of solar farm projects in 1
supplier 1 Thailand
: SMA'’s String Inverter :|_ e e e o _ _ =Solid experience in operating solar farms_ _ _ :
- String inverter minimizes energy T, A
| loss & takes less time to replace 1 ”
. - SMA is the leading supplier for 1
" string inverters | ) '/ RN )
I 1 [ . N /’
1 1 -
1 1
[l 1
[l 1
1 1
1

Warranties and Insurances
= All-risk insurance for ongoing operation

= Inverter warranty from SMA

=Construction insurance to cover construction risk

=PV module degradation warranty from Kyocera

High Potential Land in the Northeast
= High solar radiation

=Low flooding risk due to high terrain
=Land reasonably priced

Best Value, Best Design and Best Output Solar Farms

11

,entral Monitoring Control Room

Monitoring Energy production (KWh)
& Performance Ratio (PR)

» Daily

» Monthly

> Annually st

Weather station
> Solar irradiation” ~
> Wind velocity--

» Ambient and module temperature




Solar Power (Korat 1) Co., Ltd. &
Solar Power (Korat 2) Co., Ltd.

- T PTI———

&'

N
N

T

Solar Power (Korat 2) Co., Ltd.

Solar Power (Sakon Nakhon 1) Co., Ltd.

Solar Power (Nakhon Phanom 1) Co., Ltd.




Solar Power (Korat 2) Co., Ltd.

Solar Farm Education Center

.
'“ " ' o gy =
Ll "

i’ |

Solar Roof by SPR

Solar Farm Exhibition and Solar Farm Education Center

20




Solar Rooftop: How does it work?

Solar Rooftop

Selling Meter

-— —

Buying Meter

Power line

21

22

Solar Rooftop

Solar Rooftop

23
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31U Monitoring Record 32UYU Monitoring Record
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OFFICE 7.74 kWp — SAVE

Factory 64 kWp — SAVE

31




Building 15.84 kWp — SAVE

33

Apartment 11.52 kWp — SELL

34

Factory 3,266.56 kWp — SELL
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Project
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Case Study

Japanese abandoned deserted golf courses into
Solar Power Plants

By Virra Larasati on 29/07/2015

Source: www.asiagreenbuildings.com/10519/japanese-abandoned-deserted-golf-courses-into-
solar-power-plants/ 38

“To Save is To Create”




GHG Reduction for
Sustainable Development

SCG overview

Thailand’s largest industrial conglomerate, and
a regional leader in basic materials

QO Been in business more than 100 years (1913) following a Royal
Decree of His Majesty King Rama VI as a means to eliminate
reliance on import of cement.

v y |

SCG Cement - Building Materials SCG Chemicals SCG Packaging

Content

SCG Overview
Sustainable Development
SCG Target on GHG Emission

Strategies to Reduce GHG
— Key Activities

Examples

Conclusion

®)SCG

Sustainable Development — Overall Solution for
Sustainable Business
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SCG : Drawing the Future

SCG Target on GHG Emission

* Policy

e Code of conduct
e Culture

o Ethics / Morality

Balance Triple Bottom Line

o

Growing Economy

&~ &

Healthy Environment

Compliance with regulations and laws is
a minimum requirement for all SCG operations.

Sustainable Development Framework

Happy Society

Reducing GHG per
6 ton of product
(domestic) at

least 10% from

base year 2007,
by 2020

®)SCG

Strategies to Reduce GHG

Absolute GHG
Emission (MT)

A 01 : 2
Scope 2

17.5 17.9 18.9 19.7 20.7 22.0 21.6 22.2 Scope 1

2007 2008 2009 2010 2011 2012 2013 2014

2014 Scope 1: 22.2 MT

2014 Scope 2: 2.6 MT

® 5CG CBM (Cement)
@ SCG Chemicals

@ SCG CBM (Building Materials)

@ SCG Paper

Target on reducing GHG per ton of product by at least 10% by
2020 from base year 2007 by :

v Increase Energy Efficiency

v Increase % Alternative Energy
v Less GHG Product
v

Fuel Switching




Examples

v GHG Reduction Product: Eco Process
v GHG Reduction Product: Eco Product
v GHG Reduction Product: Eco Use

®)SCG

GHG Reduction Product: Alternative Fuel
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GHG Reduction Product: Eco Process

60-70% by weight but
20-30% by volume

Recycle 7y, exunl, viaulld

(MSW) @ °« @«

= = = =

LA3avdingg wanlaaldau LEAGILASUATY LEAGILAN

<
enLuan

¥

Raw
Material
for RDF

danau

GHG Reduction Product: Eco Product

Hybrid Cement, SCG is a new cement type of
Portland Composite Cement where:

» The formula has been developed to maintain
cement properties but consumes less clinker

» Achievable through effective production control and
special formula

» Utilize waste heat to generate electricity which can
replace grid electricity consumption at least 25%

» Using alternative fuel which can replace fossil fuel
at least 10%

» In 2014, Reduced GHG 94,000 tons CO2/year

Hybrid Cement, SCG can reduce GHG
emission from production process at
least 70 kg/ton cement

2 ®)SCG




GHG Reduction Product: Eco Use

Reduce heating time in
furnaces

Substantial
improvement of
furnace thermal
efficiency

Turn industrial
furnaces to green
combustion; less fuel
gas consumption and
less emission of GHG

High emissivity coating
technology for furnaces to
increase the efficiency of heat
transfer by radiation process.

Prolong service life of Cost effectiveness

furnace lining materials

Emisspro™ reduces the
consumption of fuel gas by
at least 2%

» In 2014, Reduced GHG 71,000
tons CO,/year in our Olefin
plants

Sustainability is in your hands.

Conclusion

Support Activities from Committee
1. Create Awareness and Commitment in GHG Reduction for SCG’s employees
» Workshop for manager, engineer and operator to educate and create
understanding on environmental benefits from projects and efforts

» Education and news via internal e-mail and roadshow
» Acknowledge and praise to create sense of successiveness

2. Opportunity from Greenhouse gas mitigation and Eco-Products

» Eco-Products to align with customers with environmental caring perspective
» Opportunity from national agreement for stimulating Thailand GHG reduction
through international technology transfer with support from private sector
» GHG credit price and cost monitoring to incorporate environmental benefits

into financial benefits

3. Research and Development, Explore Technology in Low-Carbon Production

» Study and monitor cutting-edge technology on GHG reduction
» Low carbon cement production

» CO, capture through adjustment of existing process or product
» Benchmark or partnership with global leader




THAIOIL GROUP CSR

strictly Confidential

Oow Jones
Sustainability Indices
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OIL GROUP OVERVIEW
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Thai Oil Group Business Structure
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Journey to Trust and Sustainability

Major Events of TOP
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Major Milestone of Sustainability

Economic

N Environment
Social
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Oow Jones .
Sustainability Indices
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Global Initiatives : Climate Change Prevention
Concerns =

m Performances
Initiatives : Water Management
Global 9 o

Concerns

Greenhouse Gas Emission in 2014
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To achieve the company’s goal
Not only robust strategic plan but also..."License to Operate”
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From Community to Remote Area

CSR in Remote Area

y

Quality of Life
Educntlon\ Selt Staff
Dependent
Community
Social return on investment
Energy / Environment EPWF
Alliances
- CSR ) I~
_F ocus Selective - gallaboration

- J
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Sustainable “Society”
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