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Source: Author's elaboration.

Note: the numbers on the map indicate the number of targets linking different goals. For example, SDG 16 on peaceful and inclusive societies is linked with SDG 5 on gender through four

targets. The circles representing the goals on climate, land, energy and water have been singled out for purposes of comparison with other mappings (see below section 5)
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16 7 Member states (as of 2018)

The mission => ISID
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Main Activity Lines
Includes

: * Investment, technology and SME
Advancing development
economic * Competitive trade capacities and

competitiveness corporate responsibility
* Entrepreneurship development

Includes
* Resource-efficient
and low-carbon

devel t : : industrial production
evelopmen Creating Safeguarding Ve energy access

*Women and youth in shared the for productive use

. Elrori:zt';lgcicritt'v'gﬁz prosperity SINAICelalnaCIai oW * Implementation of
. y multilateral

post-crisis rehabilitation .
environmental

agreements (MEA)

Includes
* Agribusiness and rural
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UNIDO fosters ISID through

@ Creating shared prosperity

@ Advancing economic competitiveness

e Safeguarding the environment

By providing technical cooperation, analytical and policy
advisory services, standard setting and compliance, and by
convening for knowledge transfer, partnership and networking
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ECONOMIC GROWTH INEQUALITIES AND COMMUNITIES GONSUMPTION
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The 2030 Agenda for Sustainable Development:
Achieving the industry-related
goals and targets
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The targets of SDG-9 include: @

Develop quality, reliable, sustainable and resilient infrastructure,
including regional and transborder infrastructure, to support
economic development and human well-being, with a focus on
affordable and equitable access for all

Promote inclusive and sustainable industrialization and, by
2030, significantly raise industry’s share of employment and
gross domestic product, in line with national circumstances, and
double its share in least developed countries
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The targets of SDG-9 include: @

Increase the access of small-scale industrial and other
enterprises, in particular in developing countries, to financial
services, including affordable credit, and their integration into
value chains and market

By 2030, upgrade infrastructure and retrofit industries to make
them sustainable, with increased resource-use efficiency and
greater adoption of clean and environmentally sound
technologies and industrial processes, with all countries taking
action in accordance with their respective capabilities
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The targets of SDG-9 include: @

Enhance scientific research, upgrade the technological
capabilities of industrial sectors in all countries, in particular
developing countries, including, by 2030, encouraging
innovation and substantially increasing the number of research
and development workers per 1 million people and public and
private research and development spending

Facilitate sustainable and resilient infrastructure development in
developing countries through enhanced financial, technological
and technical support to African countries, least developed
countries, landlocked developing countries and small island
developing states
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The targets of SDG-9 include: @

Support domestic technology development, research and
iInnovation in developing countries, including by ensuring a
conducive policy environment for, inter alia, industrial
diversification and value addition to commodities

Significantly increase access to information and
communications technology and strive to provide universal and

affordable access to the Internet in least developed countries by
2020
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SDG 9.4

* By 2030, upgrade infrastructure and retrofit industries to make
them sustainable, with increased resource-use efficiency and
greater adoption of clean and environmentally sound technologies
and industrial processes, with all countries taking action in
accordance with their respective capabilities

* Indicator: 9.4.1

* CO2 emission per unit of value added: CO2 emissions per unit
value added is an indicator computed as ratio between CO2
emissions from fuel combustion and the value added of associated
economic activities. The indicator can be computed for the whole
economy (total CO2 emissions/GDP) or for specific sectors, notably
the manufacturing sector (CO2 emissions from manufacturing
industries per manufacturing value added (MVA).
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IPCC’s Territorial based Carbon Accounting

Waste, Waste,
908943 GgCO e, 11.628.56 GgCO sa,
4,02% 371%
Agriculture, Agriculiure,
41,905,81GgCO gq, 5”-919-354;1':":‘,‘3“-
0% 4

Industrial processes,
18,976.78 Gg CO en,

. 5.06%
E TR 226,086.46 318,662.17
623% GgCO eq GgCO,eq
Energy.
236,936.48 GQDDE'EQ.
Energy, 74,55%
161,004.87 GoCO,sq.
2000 e 2013

Source: Thailand’s Second Biannual Update Report to UNFCCC
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* 1. Territorial Based Accounting Principle-TBA
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2. Production-Based Accounting Principle

fact:.co
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TBA/PBA and CBA
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* 3 Consumption-Based Accounting Principle-CBA
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Differences in emission profiles TBA vs PBA

international shipping and aviation

120
100
a0
ol
40

20

Carbon Dioxide Emissions (MtCO,)

o

I Total activities by national residents abroad

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT @ @ @ @ @ WWW.UNIDO.ORG


https://www.facebook.com/UNIDO.HQ
http://www.twitter.com/UNIDO
https://www.youtube.com/user/UNIDObeta
https://www.instagram.com/unido_newsroom/
https://www.flickr.com/photos/unido
http://www.unido.org/
https://www.linkedin.com/

/@\

6 D% UNITED NATIONS " SUSTAINABLE DEVELOPMENT GOAL 9
W57 INDUSTRIAL DEVELOPMENT ORGANIZATION ' | INDUSTRY, INNOVATION AND INFRASTRUCTURE
=< I N

Differences in emission profiles TBA/PBA/CBA
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Figure 1 UK GHG emissions, 19902009
Source: Defra (2012). Barrett et al, 2013
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Differences in emission profiles-global

a Change from PBA to CBA

>50

From PBA to CBA, sources Kander et al, 2015
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Differences in emission profiles- different
mitigation policies

 TBA and PBA NEls are not capable to capture consumption led
emissions (such as tourism, service sectors).

 TBA/PBA NElIs focus on energy production, energy-intensive
industries, and transport.

 CBA NEI focus on service sector, and manufactured products (cars,
electronic appliances, textiles, food)>> whole value chains from
raw material to consumption.
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SDG 9.4.1

 Tier 1: Indicator is conceptually clear, has an internationally
established methodology and standards are available, and data
are regularly produced by countries for at least 50 per cent of
countries and of the population in every region where the indicator
is relevant.

(https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/)

* EU countries use guideline by EuroSTAT Office
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Co, emission per unit of manufacturing value added

1.6
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1
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0.6
0.4
0.2
0
2000 2005 2010 2015
e \/\/OF|d e Sub-Saharan Africa e Northen Africa and Western Asia
e Southern Asia e South-Eastern Asia e [ yrope and Northern America

***Kilogrammes of Co2 per constant 2010 Unitted States dollars
Source: UNIDO MVA 2018 Database and IEA Co2 Emission from Fuel Combustion Statistics 2017,
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SDG 9.4 Reporting so far
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This Project Aims to Assess SDG 9.4.1 Indicator for Thailand
And study life cycle CO2 and GHG emission per value added

« To study and assess carbon dioxide emission from fuel combustion per
unit of value added (kg CO2/USD) for whole economy or manufacturing
sector or industrial subsector (SDG 9.4.1 Indicator)

- And also study GHG emission

« To study and compare life cycle carbon dioxide and GHG emission per
unit of value added between...
- Production based approach

- Consumption based approach

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand 55



Indicator SDG 9.4.1: CO2 Emission per Unit of Value Added (Tier 1)
In unit of kg CO2 per USD constant 2010 PPP GDP for whole economy or specific sectors

WHAT IS AN INDICATOR SDG9.4.17

Indicator 9.4.1: CO2 Emission per unit of value added

@SUSTNNABLEGOALS « Tier 1 Indicator is conceptually clear, has an
DEVELOPMENT internationally established methodology and standards
| \ | =g are available
\ i “ FEER : - Datas regularly produced by countries for at least
Y U i , 50 percent of countries

: |

 Ratio between CO2 emissions from fuel combustion
and the value added of associated economic activities

g , | :', - For whole economy: total CO2 emissions/GDP

9 winss Think of innovative - For specific sectors, notably the manufacturing
& 2;'“'"“'3:;:" repripase sector: CO2 emissions from manufacturing
. industries per manufacturing value added

CO2 emission from whole economy (in kg)
USD constant 2010 PPP GDP

CO2 emission per unit of GDP =

CO2 emission from manufacturing (inkg)
MV A in constant 2010 USD

CO2 emission per unit of value added =

Source: https://unstats.un.org/sdgs/metadata/files/Metadata-09-04-01.pdf
Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand



Many Countries Published SDG 9.4.1 Indicator on Website
Not be systematized in many countries, although concept is clear and standardized

« Comparison of SDG 9.4.1 Indicator

Denmark UK USA Australia
ST Y= S
£ALS | —— S — x .
+ CO2 emission * Same as « CO2emission + CO2emissions * GHG emission per
o lesiGn (kg) per USD metadata per gross value (tonne) per million USD (‘05 PPP)
constant 2010 added (£) chained (‘09) USD -+ CO2 emission per
PPP MVA (constant USD)
* CO2 emissions are * Report both * Report both * Reportonly » Report both
estimated based on country and country and country level in country and
energy consumed manufacturing  manufacturing 2000-present manufacturing
« Energy used for level in 2010- level in “00- available level in “90-
transport by industry present present « CO2 emissions from  present
* For whole economy < Excluding CO2 energy consumed
or specific sectors emission from * Including power
(e.g. manufacturing) biomass generation sector
* Excluding CO2
emissions from
biomass
* Energy data are * Basedon * Energy * Published in primary < Based data on
collected at a country energy consumption energy consumption, department of
level (Energy statistic of from the office energy expenditures, the environment
Data statistic) Denmark for National and CO2 emissions and energy
Sources + Based on IPCC * Value added Statistics indicators from the
Guidelines (Tierl) constant ‘10 monthly energy
* Value added review

constant ‘10

Source: https://unstats.un.org/sdgs/metadata/files/Metadata-09-04-01.pdf
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Another Concept to Reflect w/ Importer Country is Consumption-Based
All countries have life cycle emission from cons-based higher than prod-based approach

« Comparison of Consumption-based and Production-based Approach

nsumption

* Production (territorial) flows include

emissions generated in the production

of exports

« Consumption accounts exclude exports

but include imports

« Consumption-based > Production-based

IS importer country

Source: Global environmental footprints, Norden
Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand
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Overall Calculation Concept for This Study
SDG 9.4.1 indicator, life cycle consumption-based and production-based approaches

Metadata SDG 9.4.1 Consumption-based Production-based

m Scope of production from
= domestic and import
o
£

Direct emission Apply EIO-LCA concept
(Territorial-based)

Life cycle thinking concept

CO2 emission from energy sector

GHG emission from energy & non-energy sectors

GHG from
energy&
non-energy

CO2 from
energy

Domestic

Value added = C+I+G+M Value added
(Expenditure approach) (Production approach)

Value added
(Production approach)

*can assess in country/ sectoral/ “Only country level in "10-'16

sub-manufacturing level in ‘10-'16 Apply EIO-LCA concept

Scope of production from
domestic and export
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How to Calculate Direct CO2 or GHGs Emission?

* Direct GHG Emissions Sources

Net Primary Pfoduc’rion
(CO, uptake)

N .0, NO,
COZ, CO, NMVOC

N,O
( Feﬁ\\\le‘
flxomon /

Soil Carbbon

Source: IPCC 2006
Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand
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SNC 2000 Reported Thailand’s GHGs by Source of Emission

Based on IPCC revised 1996 guidelines for national greenhouse gas inventories

* Direct GHG Emissions from Energy Combustion
Emissionin 2000 by 'Energy Sector' (Tg CO, eq, %)

Waste, 9.32, 4.1% 1A2 Manufacturing
_________ industries and
LULUCF, -7.90, -3.4% _iSSEEREEE TTteeeeeel construction, 30.78,

19.3%
1Al Energy
Industries, 66.4
41.7%
1A3 Transport,

1B2 Qil and natural 44.70, 28.0%

gas, 4.56,2.9%
Industrial processes, NN . .-----c7TTTTTTC

1A4b Residential,

16.39,7.2% 1B1 Solid fuels, 0.67, 1Adc 5.58,3.5%
0.4% Agriculture/Forestry/
Total GHG Emission with LULUCF = 229.08 Tg COeq Fishing, 6.67, 4.2%
Emissionin 2000 by 'Industrial Processes' (Tg CO,eq, %) Emissionin 2000 by 'Agriculture' (Tg CO, eq, %)
Industrial processes,
16.39,7.2%

LULUCF, -7.90, -3.4% LULUCF, -7.90, -3.4%

2A Mineral products,
16.05,97.9%

Waste, 9.32, 4.1%

Waste, 9.32, 4.1%

2B Chemical industry,
0.34, 2.0%

gricultural soils,

strial Processes, 7.60,14.6%

16.39,7.2%

4F Field burning of

_______________ agricultural residues,
"7 1.01,1.9%

E 2C Metal production,
0.01, 0.0% management, 5.07,

9.8%

4A Enteric
fermentation, 8.26,

g 15.9%
Total GHG Emission with LULUCF = 229.08 Tg CO,eq

Back Up
Source: Thailand’s Second National Communication, Under the United Nations Framework Convention on Climate Change
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BUR 2013 Reported Thailand’s GHGs by Source of Emission

Based on IPCC revised 1996 guidelines for national greenhouse gas inventories

* Direct GHG Emissions from Energy Combustion

1B2 Oil and Natural Gas,

9,486.77 GgCO eq,
3.99%

1B1 Solid Fuels,
668.22 GgCO,eq.
0.28%

Others

1A4 Other Sectors,
20,561.91 GgCO,eq,
8.68%

Transport

1A3 Transport,
61,175.42 GgCO,eq,
256.82%

Source: Thailand’s Second Biannual Update Report to UNFCCC in 2013

Waste, Waste,
9,089.43 GgCO eq, 11,829.56 GgCO,eq,
4.02% i 3.71%
Agriculture, Agriculture,
41,905.81GgCO eq, 50,91 9-13; gtggfcozeq}
18.54% A BRI N
18% 16%

Industrial processes,
18,976,79 Gg COzeq.

. 5.96%
Industrial processes,
14,086.34 GgCOzeq. - 226’086'46 31 81 662-1 7
6.23% GgCO,eq GgCO,eq
Energy,
236,936.48 GgCO eq,
Energy, 74.35%
161,004.87 GCO eq,
71.21%
2000 2013
Energy Industrial Processes Agriculture
Manu res'fg;{%lg;rgowm;q' .
1A1 Public Electricity & Heat Man agem &1
Production,
98,537[.17175(95%‘]/002&@ 4A EmsFé.g{J.me'
59% . 5 =
Utility Chemical Enteri¢##"<
Mllneral Femame. Fermentation
236,036.48 il 18,076.79 - e orcatural aatliee, >
GgCO,eq 97.97% GgCO_eq ™ 2C Metal Production, 825,76 09GO, ea, 50,919.34
2 17.89 GgCOeq, ’ GgCOeq
0.09%
Rice Culti
Manufacturing 40 Agicutation Solls, ¢
1A2 Manufacturing Industries 11'6872'2:49(555{,Go‘sq
and Construction,
46,5637.39 GgCOzeq.
19.64%
2013 2013 £

Back Up
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Rice
Cultivation

- 4C Rice Cultivation,
27,862.90 GgCO eq,
54.72% °
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How to Calculate Direct CO2 or GHGs Emission?
Energy statistic data was collected from DEDE and calculated based on IPCC 2006

Direct GHG Emissions from Energy Combustion

[ CO, or GHGs Emission = Activity Data X Emission Factor j

Activity Data

Emission Factor

Based on energy statistic data from
Department of Alternative Energy
Development and Efficiency (DEDE),
Ministry of Energy, Table Thailand Energy
Commodity Account in 2010-2016

30 Fuel consumption type of each sector
such as coke, lignite, natural gas, diesel,
gasoline, biomass, etc.

- Final energy consumption sector —
e.g. agriculture, mining,
manufacturing, construction,
residential and transportation

- Transformation sector — e.g. power

generation, gas processing, petroleum

refinery

Based on default factor from 2006 IPCC
Guideline for CO2 or GHGs emission

Exclude CO2 emission from biomass
combustion

Vol 2, Ch2 Stationary combustion
Vol 2, Ch3 Mobile combustion

Vol2, Ch4 Fugitive emissions
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Mainly CO2 Emission from Non-Energy Came from Calcination Process
Based on clinker production in Thailand

» Direct GHG Emissions from Calcination (IPPU)

> (Mg xCy )~ Im+Ex {x EF,

CO, Emissions = |

Clinker is produced in Thailand

* Department of Primary Industries and Mines (DPIM)
- Mineral statistic report of Thailand in 2010-2016

Where, CaCO3 + heat - CaO + CO2
M,; mass of produced cement of type i
C.ii clinker fraction of cement of type |
Im import for consumption of clinker
Ex export of clinker
EF . emission factor of 0.52 tonne CO,/ton clinker

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand



Another Direct GHGs Emission was Methane from Agriculture Sector
Depend on annual harvest area of rice and number of livestock head

 Direct GHG Emissions from Rice Cultivation and Livestock

Rice Cultivation Livestock

CH, piee Emissions = 3" (EF, |, xt; ;, x A j, x10°) GHGs Emission= Activity Datax Emission Factor
i,j,k

Where, * Methane emissions came from enteric

fermentation and manure management

- Activity data: number of livestock
head (e.g. dairy cow, buffalo, sheep,
goat, swine, etc.) based on Department

EF Emission factor of 1.3 kgCH4/(ha
day) , Vol4, Ch5, table 5.11

t Cultivation period of rice (day); of Livestock Development (DLD) in
assumed 3 months/yr 2010-2015

A Annual harv_est area Qf rice (ha); - Default emission factor (Table 10.10
based Or_l Office of _Agrlcultural and 10.14 in 2006 IPCC, Vol 4, Ch10)
Economics (OAE) in 2010-2016 for developing countries
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How to Calculate Life Cycle CO2 Emission?

Based on relationships between producers and consumers in I/O table

Agriculture

Mining
Food

Textile

OUTPUT

Woods
Paper
Chemicals
Non-m etal
Metal

Other manu
Public UT
Construction
Trade

Transport

Services

Unclassified

INPUT

Agriculture
Chemicals
Non-metal
Other manu
Public UT

Construction

Services

Unclassified

Final Demands (Y)

Value added
V)

Net indirect taxes

Total input from industry j

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand

(5] () [l %) %) n | = —
S5i5i0ioitcicitio >
SiE2i2i Q00 0O O =
Ti2lgle gigigig|ls
il Wi 3d Eis||S
T X =19 8 8 =||=
ol I B SieiE S
Sisiai® o 22
= = (4] (&) (7)) @ —
i Qi Qi S e =
EIEIT o &
Sis>: 2 o 5
7 n X © o
c = = — —
o o o = ©
o (O I S © *5'
i i j ® EQ S||F
Intermediate Flows , Zi,j T o £ =
ZIEls
o B -
> [%2]
o o
(D S
O
Expenditure
Wages and salaries =
Operating surplus S
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EIO-LCA Method Based on I/O Table to Assess Life Cycle Envi Impact

Apply inverse Leontief matric to assess both of indirect and direct emissions

 Leontief’s Model

Z.
From Basic I/0 Relationship; Z Z+Y =X Where, &; = X—”, SO Z; = a;X,
n
-1
Rearrange; X = [l — A] Y
— - - -1~ -
X l-a, -a, —a Y
Xp | | 8y 12y, . -y, Y,
_Xn i | _all _aiZ 1- au 1 L yn Inverse Leontief Matrix
(supply chain)
« Total Emissions (E) [1- A]_l =1+ A+ A+ A +..+ A"
( )
Total _ _ o Where, X = Total Input or output
.. =Direct and Indirect Emissions Y = Final Demand
Emissions | = Identity Matrix
a A = Input Coefficient
E =Dx(I-A) D = Direct Emissions
. J

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand
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Total CO2 Emission from Consumption is Included CO2 from Import
Final demand (Y) depends on scope or layer for assessment

« Concept of Consumption-based and Production-based Approach

At purchaser’s price, Total CO, emissioNconsumption = DI —A)™'Y
Where, D Direct emission intensity (kg CO2/THB or kg GHG/THB)
(I-A)1  Inverse Leontief Matrix
Y Final Demand
From... »,
CO2 from po A co2 f 4
import rom
i T consumption & co2 fromt.
production consumption
CO2 from J
production
Y ki a v\ CO2from
export

CO, import + CO, production = CO, consumption + CO, export

Thus, CO, production = C0, consumption + CO, export - CO, import

Where, CO; export = DI — A)™" Export
CO, impore = DU — A)~" Import

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand
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Valued Added Can be Determined in 3 Ways But Give the Same Results
Using production approach and expenditure approach

+ Determining Value Added Way

Description Data Source
« Estimate the gross value of  NESDB reports value added of
domestic output out of the production approach (CVM ref. yr ’02)
many various economic - Country level (“10-'16)
Production activities - Specific sector and sub-
Approach manufacturing ('10-'16)

» Shift to value added CVM ref. yr 10
* Convert THB to USD by PPP
conversion factor

 Sum of the final uses of goods NESDB reports value added of

_ and services (all uses except expenditure approach (CVM ref. yr '02)
Expenditure intermediate consumption) - Country level (‘10-’16)
Approach measured in purchasers' prices * Shift to value added CVM ref. yr 710

Convert THB to USD by PPP
P = € 0 4 & 5= o = 1) conversion factor
« Sum of all producers' incomes . -
or primary incomes distributed

Income by resident producer units (e.g.
Approach wages, salaries, supplementary
labor income, corporate profits,
etc.)
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More 80% of Direct CO2 Emission Came from UT, Transport, Non-metal

Public utilities including electricity and water works for supporting other sectors

+ Direct Carbon Dioxide Emission from Energy Combustion of Each Economic sector in 2010-2016

250

200

Millions tonne CO2

150

100

50

Mining and Quarrying

UPDATED 15/02/19

Construction

= Saw Mills and Wood

o
—
- = Textile
= Trade
etalli 0% m Paper Industries

= Metal

ansp tion Services
= Chemical and Petroleum
m Other Manufacturing
®m Food Manufacturing
m Agriculture

ic Uti 40% _
= Non-metallic
= Transportation
® Public Utilities

2010 2011 2012 2013 2014 2015 2016
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Trade and Service Sectors Emit CO2 More Than Manufacturing Sector
Transport still has the highest CO2 emission, when distributed electricity to others

» Carbon Dioxide Emission from Energy Combustion and Electricity of each economic sector

Transportation N
Trade E
Non-metallic

Services
Metal
Chemical and Petroleum

UPDATED 15/02/19

Food Manufacturing
Agriculture

Other Manufacturing
Textile

Paper Industries

Saw Mills and Wood
Mining and Quarrying

Construction 1

- 10 20 30 40 50 60
Millions tonne CO2

m Direct CO2 from fuel combustion Direct CO2 from electricity
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Service Sector has the Highest GDP and Increase Continuously
All sub-manufacturing sectors have low increment and quite constant

* Gross Domestic Product (GDP) by sector in 2010-2016

Billion USD CVM 2010 PPP GDP

500

450

400

350

300

250

200

150

100

50

UPDATED 15/02/19

S —

e ———

—

—_—

2010 2011 2012

2013

2014 2015

2016

—Services
—Trade

Metal
—Transportation
——Fo00d Manufacturing

Agriculture
——Chemical and Petroleum
—Public Utilities
—(Construction
—Mining and Quarrying
—Textile
——=Non-metallic
-—Qther Manufacturing
- Saw Mills and Wood

Paper Industries
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Indicator SDG9.4.1 Can be Monitored and Published Every Year
Verify by CO2 from energy combustion data from SBUR

« Direct Carbon Dioxide Emission from Energy Combustion per Value Added in 2010-2016

kg cO2/USD CVM 2010 PPP GDP

0.35

0.30

0.25

0.20

0.15

0.10

0.05

Country level
0.38.31

0.30 0.31
0.27
0.2 0.26
0.24 0.24
UP‘TED 15|19 |

2010 2011 2012 2013 2014 2015 2016
® This study =BUR

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand 76



Public UT Sector has the Highest CO2 per Value Added in Thailand

Infrastructure sectors have low value added to support other sectors

» Direct Carbon Dioxide Emission from Energy Combustion per Value Added in 2010-2016

kg CO2/USD CVM 2010 PPP GDP

5

\ Public Utilities

UPDATED 15/02/19

\

Non-metallic ~ _——

Other

Manufacturing

/

\Paper Industries

Food
Manufacturing

2010

2011

2012

2013

2014

2015

2016

Sector level

- Public Utilities
—Non-metallic
Other Manufacturing
—Transportation
—Paper Industries
Agriculture
—F00d Manufacturing
— Saw Mills and Wood
——Chemical and Petroleum
—Textile
—Metal
——Construction
—Trade
—Services

Mining and Quarrying

Study of CO2 Emissions per unit of value added Indicator for Sustainable Development Goals (SDG) in Thailand 77






Agriculture has CH4 Emission from Rice Cultivation and Livestock
Non-metallic product have to emit CO2 from calcination reaction of cement production

* Direct GHG Emission from Energy Combustion in 2010
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Non-metallic Sector has the Highest GHG per Value Added in Thailand

Infrastructure sectors have low value added to support other sectors

» Direct Carbon Dioxide Emission from Energy Combustion per Value Added in 2010-2016

~

kg CO2eq/USD CVM 2010 PPP GDP
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Thailand Has Life Cycle GHG Emission from Production > Con
Thailand take a burden instead of other countries

sumption

» Life Cycle GHG Emission in 2010-2016

Country level
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Thailand Take a Burden Instead of Other Countries in Food, Textile, Agri

Life Cycle GHG Emission from Direct and Indirect in 2010
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Thailand Shifts the Balance of the Economy to Worth Sustainability
Tend to change emission from production to be value added

» Life Cycle GHG Emission per Value Added on 2010-2016 Country level
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Conclusions and Recommendations

« Recommendation for monitoring SDG 9.4.1

- Assess CO2 emission from energy combustion every yr and divide by value
added (production approach)

- For whole economy

- For specific sector: agriculture, mining, manufacturing, public utility, etc.

- Based on CO2 emission from published data and divide by value added
(production approach)

« Calculation concept
- CO2 emission is assessed from energy combustion
- GHG emission is assessed from energy and non-energy sector
- Life cycle CO2 emission is calculated based on I/O table 16x16sector
- Value added is CVM GDP PPP ref. 2010

« Limitation of this study
- Energy data from DEDE can be used to calculate only 15 sectors
- Value added from expenditure approach is reported only country level
- Supply chain emissions calculate based on production technology in Thailand
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