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The Economic and Social Commission for
Asia and the Pacific

The Commission promotes cooperation
J among its 53 member States and 9
associate members

The ESCAP secretariat supports inclusive,
resilient and sustainable development by

B generating action-oriented knowledge, and
by providing technical assistance and

capacity-building services « 59% of the world’s population
: . « 49% of global energy demand
The. ESCAP secretariat supports countries in . 57% of global fuel-related GHG
achievement of national development o
. o : : emissions
objectives and the implementation of the
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nergy Division — supporting member States in the
energy transition

. e Achievement of SDG 7
Sustainable [

Energy e Phase down of coal
Development § Sustainable cooling

Raoi | e Regional roadmap on power
egliona system interconnection

Energy e Critical raw materials in the
Connectivity Asia-Pacific energy transition




What Does Net-Zero Emissions Mean?

| for Energy Planning

» Two-part approach the
1. Produce emissions free octer

electricity by decarbonizing Net Zero
the power sector carbon

energy
2. Ensure most energy sector
. Switching
demapql is met by most eneray
electricity consumption

to electricity

Any remaining emissions will need to be
balanced through carbon removal processes
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Strategies and technologies needed to transition
to net zero carbon in the energy sector

Decarbonization of the power Switching most energy
sector consumption to electricity
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Relation between net Zero emissions and
1.5°C pathway

e Currently, the Earth is
already about 1.1°C i
warmer than it was in the
late 1800s, and emissions
continue to rise.

* To keep global warming to ., &
no more than 1.5°C — as
called for in the Paris
Agreement — emissions
need to be reduced by
45% by 2030 and reach
net zero by 2050.
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Reduc in global greenhouse gas emissions
ed dby2030f m2010| els t k ep
w ming to no more than 1.5 degrees Celsius
& ke O ]

UNEP (2023); UN (2023)
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Net zero: the good, the bad and the ugly

The good The bad

e Emissions free: 1.5- or 2- e Significant capital investment e Radical changes in the fossil
degree pathway (in the early years) fuel industry (extinction?)

e Human health, livelihoods, e Some sectors and industries e Economic impacts on fossil
water and food security may be negatively exposed fuel exporting countries.

e Clean environment most to net zero

e More jobs e Changes in economic

competitiveness in some
business sectors are likely to
occur

e Enhanced energy security and
resilience

e Improved marine and
terrestrial ecosystem

¢ Reduced climate disasters




Matrix of measures for net zero emissions

* Energy and land-use systems
will all need to be transformed
to achieve net-zero emissions.

* power, industry, mobility, buildings,
agriculture, forestry and other land
use, and waste

* Rapid transformation will be
required across all global

systems

* how we power our economies
* how we transport people

* How we produce goods to feed a
growing population.

Oo
1ML RETIRE
] m coal plants
]
o
2 % INVEST in clean 7
- energy & efficiency "
T ﬂ = RETROFIT and
al m N H DECARBONIZE buildings f

2

10.

Source: IPCC AR6.
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DECARBONIZE
aviation and shipping

HALT deforestation &
RESTORE degraded lands

REDUCE food loss and
waste and IMPROVE
agricultural practices

EAT

WORLD RESOURCES INSTITUTE

Source: https.//www.wri.org/insights/net-zero-ghg-emissions-questions-answered

g@Ungn NATIONS
Economic and Sacial Commission for Asia and the Pacific




Global perspectives
on achieving net zero
emissions

* Power sector
decarbonization

* 50% by 2025
e 90% by 2050

e Electric vehicle

* By 2030, 60% global car sales
are electric

* No new ICE care sales by 2035

* No new ICE heavy truck sales
by 2045

* Industry sector

* 40% industrial energy from
electricity

IEA, 2022

Nearly 50% of electricity

. 8% of emissions from cement

production captured and stored Sales are electric o

ectrolyser capacity

Advanced economies: net zero
emissions in the electricity sector

MNo new ICE car sales »

3 Gt CO, captured

Electricity accounts for 40%

. 0% of existing buildings retrofitted .
of industrial energy consumption

to zero carbon-ready levels

Key milestones

on the pathway

to net zero emissions
by 2050

Electricity —m Transport % Negative emissions
W Industry Other
M Buildings

No new ICE heavy truck sales »

50% of heating demand .
met by heat pumps

Mearly 90% of electricity from renewables 3 670 GW electrolyser

2030
23 Gt

2035

2040

5Gt

2050



CO, emissions by source and key
milestones In the electricity sector

Electricity is the first sector to
reach net zero emissions in
2040, tapping a wide set of
low emissions sources and
enabling other sectors to cut
emissions through
electrification

IEA, 2022

2022

Mo new unabated

2025

Mearly 50% of
electricity from
low-emissions

coal power plants
approved for

1
development SOLICES

Hydrogen and
ammaonia start
to co-fire with
natural gas
and coal

M Coal

™ Natural gas

2030

Phase out
subcritical coal

Over 40% of
electricity from
wind and solar PV

Wind and solar
annual capacity

additions pass
1050 GW

BN pas below 5% of [ Se——

2030

27% of total final

consumption met
by electricity

m Oil

Advanced
economies
net zero emissions
in the electricity
sector

Owver 50% increase

in nuclear power
capacity

Unabated natural

electricity
generation

2035

2040

—D
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Global net zero
emissions in the

1 electricity sector

Over 40% of total

final consumption

2045

1.5 Gt CO,
captured at power
plants annually

Almost 70% of
electricity from
wind and solar PV

Mearly 90% of
electricity from
renewables

2050

Over 14 800 TWh
used to produce

met by electricity

1 Waste non-renewable

hydrogen

I Bioenergy with CCUS
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Emissions reduction
and key milestones

2% near-zero carbon primary steel

Q6% near-zero

carbon primary steel

carbon primary steel production production

i n th e i n d u St ry 2025 production 2035 2045

All electric motor

S e Cto r sales are best in class

|ndustry requires 3 8 oS
portfolio of technologies
and measures to reach

net zero emissions, such
as energy and material

efficiency, electrification,
hyd rogen and CCUS 2020 2025 2030 2035 2040 2045 NZ[ZDSD

Energy intensity: Energy intensity: Energy intensity: Energy intensity:
3.9 GJ/USD 1 000 VA 2.9 GJ/USD 1 000 VA 2.2 GJ/USD 1 000 VA 1.7 GJ/USD 1 000 VA

IEA, 2022 22% electricity in TFC 29% electricity in TFC 40% electricity in TFC 50% electricity in TFC

Light industrie

o

]

]
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Emissions reduction and key
milestones In transport sector

Mo new ICE heawy

2035 truck sales
2030 .
Na new ICE two/
65% of rail is electric three-wheeler sales

60% of shipping Regional flights
60% EV sales for No new ICE light-duty is based on shifted to high-speed

Electrification of road Byl (i eI | it
transport and rail brings g
rapid and massive °
emissions reductions;
behavioural changes and
low-emissions fuels are 4
key in aviation and 2 pr—

shipping

2020 2025 2030 2035 2040 2045 2050

USD 6 billien public USD 40 billion public USD 120 billion public USD 170 billien public
charging investment charging investment charging investment charging investment
5% low-emissions 20% low-emissions 55% low-emissions 85% low-emissions
IEA, 2022 fuels in non-road fuels in non-road fuels in non-road fuels in non-road

Shipping and aviation

Heavy trucks




2030 Iceland
2035 United Kingdom

2040 Canada &% 2030 Sweden
W g 2025 Norway
2040 British Columbia a0 { 2030 Ireland
Cotinda) p 3 A g 2035 Denmark
2035 Québec P& - 2030 Netherlands
(Canada) - 2040 France
2035 California 2030 Slovenia
(United States) \ 2040 Spain

Costa Rica 2050

2035
Cape Verde

Singapore 2030

Target to allow the sale or registration
of new BEVs and FCEVs only

Target to allow the sale or registration
of new BEVs, FCEVs, and PHEVs only

W 2025 W 2030
W 2030 W 2035
W 2035 2040
2040
2050

2050 International Zero-Emission Vehicle Alliance (IZEVA)

Governments with official targets to 100% phase
out sales or registrations of new ICEs, as of 2021

NEGSTERP
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Transport sector
commitments by
governments and
manufacturers

BMW
25% by 2021
33% by 2025

50% by 2030
(PHEV, BEV, FCEV)

Renault

65% by 2025
90% by 2030
(PHEV, BEV, FCEV)

Daimler
25% by 2025

>50% by 2030
(PHEV, BEV, FCEV)

Ford
100% by 2025
(P EV, FCEV)

Hyundai
Fiat
100% by 2030
== —— Tesla
Toyota Nissan Suzuki 100%
20% by 2025 (BEV)
(PHEV, BEV, FCEV)
Kia . X Porsche
JLR MIT 50% by 2025
(PHEV, BEV, FCEV)
Volvo
Mazda HON OTH 50% by 2025
100% by 2030
B plug-in hybrid electric vehicles (PHEVs), battery electric (BEV, FCEV)

vehicles (BEVs) and fuel cell electric vehicles (FCEVs),

B BEVs and FCEVs only, grey = no public announcements



2035 2045 ~
2025 2030 NS

Em iSS i O n S red u CN-EioinalamﬁmérE'nﬁpmdmg
key milestones in the

buildings sector

* Space heating delivers
50% of emissions
reductions in
buildings, driven by
electrification and
demand reductions

from efficiency and

2020 2025 2030 2035 2040 2045 2050 bEhaVIOural Changes

50% of existing Natural gas use
buildings retrofitted reduced by 98%

Desalination

Water heating

40% electricity in TFC

34% electricity in TFC

90% access to
electricity

to zero carbon-ready
levels

Universal
energy access

i}

=
@
leyZ
1925
g

All new buildings are
zero carbon-ready

I
=
g
g

IEA, 2022
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What it means for global energy supply
for 1.5°C scenario?

e Renewables would
account for 77% of

TPES (EJ/year)
I
(]
[an]

primary energy supply
by 2050 in the 1.5°C
Scenario
* Much improved energy 7020 b mom ok 0%
effiCie n Cy’ Stru Ctu ra | a n d Where we need to be (1.5°C Scenario)
be h avi O u ra I C h a n eS a re . Renewa bles . Muclear . Fossil fuels
g Global energy mix for 1.59C scenario
all needed Source: IRENA (2023)
@ESCAP
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Where are we with the
technologies?

 Renewable energy
technologies

e Solar PV, Wind, biomass,
hydro, etc.

* Energy efficient technologies
* Hydrogen

* Energy storage technologies
* Smart meter

* Nuclear



Solar photovoltaic

* Highly matured and widely
commercialized technology

e \Various uses — both for

electricity and heating

 Utility-scale, floating PV, rooftop
PV, solar home system, solar
water heater, streetlight, etc.

e Substantial cost reduction
in the past 10-15 years




Solar photovoltaic — floating PV

* Floating PV systems are
mounted on a structure that
floats on a water surface

* The development of floating
PV on man-made water areas
IS a solution to land scarcity in
high population density areas

* Can be combined with
hydropower.

Economic and Sacial Commission
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Floating PV market

3500 — — 800
* Market status
* Global installed capacity 2020: 2.6 GW g | -
* 339 projects in 35 countries g 2500 - o
* Accelerated growth in last 3 years: g o ~ 500
1.5GW additional capacity 8 oo
* Outlook for net zero scenario & 20
e Future demand driven by Asian % 1000 7 00
countries S -
* India plans 1 GW o
* Korea plans 2.7 GW o o aois 016 01 018 010 a0 d0m1
e Com D et |t iV eness Source: https:/iea-pvps.org/wp-content/uploads/2022,/01/IEA-PVPS-Trends-report-2021-4.pdf

e 2020 estimated: USD 0.354/kWh

(Oa dm ) Auoeded pajjelsul [enuuy



The
strengths
of the
Hydro-
Floating
Solar
Hybrid

Low cost due to its large generating capacity of more than
30 MW

Enhancing power system security with Integrated
Renewable Firm Power System coupled with Energy
Storage System

No impact on society, community, and environment

No impact on the agriculture area, the community’s boat
route, and the daily life activities of the locals.

Devices used to install floating solar panels are made from
the same materials of plumbing pipes, which are
environment friendly.



Floating PV — challenges

* Uncertainty about FPV ecological
Impacts

* Lack of buy-in - visual impacts
* Uncertainty about water rights

* Lengthy, expensive and unclear
environmental approval process

e Shortage of trained workforce
* Absence of clear policies around FPV

{
*&,,J

EU\IITT‘D NATIONS

Sacial Commission for Asia and the Pacific




FPV policies In Asia

* Japan
* Incentivized the deployment of FPV systems in land-constrained areas that had
competing land-use needs for agriculture.

* This allowed populations to ease land-use pressures and align with policies that
provided clean and affordable electricity.

* Republic of Korea

* |Invested in growing a local, job-creating FPV industry and helped avoid land-energy
conflicts caused by land-based PV systems competing with other land-use needs.

e Taiwan

* Created an “AquaPV” policy to incentivize aguaculture farmers to install PV at their
farms.

& UNITED NATIONS
@ESCA

Eeonomic and Social Commission for Asia and the Pacific




Floating PV in Thailand

* A few floating solar PV
systems are already in
operation

e EGAT has plans for 16
projects with total installed
capacity of 2.7 GW

e EGAT has built the world
largest floating solar on the
Sirindhron dam in Ubon
Ratchthani

 45MW installed capacity
e 72 acres of water surface

* Emission reduction capacity of
72ktCO2-e/yr

e Estimated cost: 34 million Baht UNTTED NATIONS

@ESCA]

Economic and Sacial Commission for Asia and the Pacific

g
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Energy storage

technologies

Energy Storage () Poverios
Ecosystem

o E *Power-to-Gas technologies are a potential source of
n e rgy Sto ra ge Syste I I I S low-cost, long-duration energy storage. Research
development and demonstration of this group of
° technologies is ongoing, and cost and performance
W I | | b e a m u St a S We data is evolving as of the time of writing. Hydrogen is Thermal Enemy smrage
the most developed candidate but other chemistries

Pumped Storage
= Hydropower

ffiite

= Compressed Air
v®)) | Energy Storage

rgr

such as ammonia and methane are being investigated
<>

Sodium-based Batteries

@ Flow Batteries
Lithium-ion Batteries

* Currently expensive but
expected to get cheaper

Average Duration [hrs]

Supercapacitors
@ phe Thermal Storage

e Some RE systems are Bl -

Superconducting

already cost-competitive B Bty
W i t h E S S More sultaine fqr More suitable for

distributed services bulk power services

& UNITED NATIONS
@ESCAP

Economic and Sacial Commission for Asia and the Pacific




OPEN-LOOP PUMPED STORAGE HYDROPOWER

Projects that are continuously connected
to a naturally flowing water feature

Pumped hydro storage

* Installed PHS capacity reached 161 gigawatts
(GW) by 2018

* PHS capacity is set to double by 2050 ——

* Levelized cost of PHS it e et e
e 15-year lifetime: 150-200 USD/MWh

e 40-year lifetime: 186 USD/MWh (compared to 285
USD/MWh for Li-ion battery facility)

e 100-year lifetime: 58 USD/MWh
* Capital cost (site specific): 617 — 2,465 USD/kW

IRENA (2020) Image source: https://www.energy.gov/ &




[10 MW]

Power demand (MWh)

PHS — the case of Kyushu

Address the excess PV output

during daytime by pumping water up
(max. of 8 pump-turbines running in
1 200 — parallel) and controlling/stopping
thermal plants operation

Ra
-—
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Address lower PV output in evening
hours by stopping water pumping and
starting generating with the hydro plant,
while also increasing output of

thermal plants

1 000 = Pumped-Storage / ” \
power generation /

/e

Demand

l

800 —

PV output
600 Thermal 6 210 MW
power (81% of the demand)

etc. \L
400

200

0:00 6:00 12:00

N

18:00 24:00

Image source: IRENA (2020)
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soreneezrn How does LCOE of RE compare with FF?

100
2 2 S
D ® ‘“ o
'.r' w
. &
-~ o
80
Coal - LCOE Nl _'Gas -LCOE
oalm HERE -7 Coal - VALCOE :‘\_N ----------
= Solar PV with storage - VALCO
= 60
=~ Coal -
o N
= “+_ Solar PV with storage - VALCOE
Q O
— Solar PV with storage - LCOE Solar PV with storage - LCOE
S 40
-
' -
Solar PV with storage - LCOE
20
https.//www.iea.org/data-and-statistics/chants/Icoe-and-value-adjusted-Icoe-for-solar-pv-plus-
battery-storage-coal-and-natural-gas-in-seledted-regions-in-the-stated-policies-scenario-2022-2030
0

I I I
2022 2030 2022 2030 2022 2030
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Hydrogen rropuorion ) mavsrommunon ) manseorr ) mpuse

_:c‘?:. (2 woustry
e Hvd . . Steelindustry -
ydrogen is an emerging e S
technology. Refneries  {4%

* It can be produced from H06 m
multiple feedstocks and can ey
be used across virtually any e 4';’
application S

Cars -

* Hydrogen is produced on a Rail ==,
commercial basis today. It is s L 1)
used as a feedstock in the [gt.stb.e@+ Buses

e chemical industry and in refineries, "
() Heanine (93

* as part of a mix of gases in steel
production, and 0+ ; 4—.}
* in heat and power generation ‘ @

IRENA, 2022 @Eg@ﬁl’s

Economic and Sacial Commission for Asia and the Pacific

() SeNeramon (")




The colours of hydrogen

Green
hydrogen

Green hydrogen is
extracted using a
method that does not
produce GHG
emissions. Essentially,
by powering the

electrolyser from
renewable energy
sources

Blue hydrogen

Produced using a
process called ‘steam
reforming’, which uses
steam to separate
hydrogen from natural
gas. This process does
produce GHGs, but
carbon capture and
storage technologies
capture and store
those emissions.

Grey hydrogen

National Expert SDG Tool for Energy Planning

Brown and
black hydrogen

Brown hydrogen
(made from brown
coal) and black
hydrogen (made from
black coal) are
produced via
gasification.

Economic and Sacial Commission for Asia and the Pacific



Cost of hydrogen production .

g
s

]

* Locations in the world that
achieve a renewable electricity - - - &
cost of USD 20/MWh or below e A S
could produce green hydrogen at VS g
* less than USD 2.5/kgH2 in the coming five

to te n ye a rs; a n d (compared with other decarbonisation solutions) HYDRC :J.'[EI\
# ke

* |less than USD 1/kgH2 before 2040 in a w2
scenario with an ambitious electrolyser e
deployment. e

Irtermational
Regional [

Hydrogen is an energy carrier — not a source sopen O

You need energy to produce hydrogen e 1.
|RENA, 2022 Distributed applications Centralised applications
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Role of Nuclear in Net Zero Transition

* Nuclear power is 8“
emissions free and so may 70
can contribute to net zero 60
transition — 5
* Safety and risk has been % 40
the key reason for banin 2
many countries S
* A new breed called SMRs, "
is expected to be safer G
and less exposed to Solar  Wind Nuclear| Solar Wind Nuclear Solar Wind Nuclear
dangers ush

Likelihood

x Fereee — Based on data from the Nuclear Energy Agency (NEA, 2020)
nce -
@ﬁ@\yU\HTED NATIONS
&JESCA

mic and Social Co sgion for Asia and the Pacific



Na
-
National Expert SDG Tool for Energy Planning

Thailand’s 2030, 2050 and 2065 goals

* Thailand has been leading by
examples in this region with
ambitious renewable energy and
energy efficiency targets

* Thailand is on track to achieve
2030 targets for SDG 7 and NDC
(unconditional)

* Thailand has announced the goal ~
of carbon neutrality by 2050 and " AWES SEEES: S
nEt Zero em|SS|OnS by 2065 Image source: https//bkktr/bune com/tha/land to reach

net-zero-emissions-by-2050-if-supported-pm-prayut/




Plans for 2050

Greenhouse Gas Emission

and 2065 st e il

e 40% emissions reduction
by 2030
e Conditional NDC target

e Carbon neutrality by
2050

* 50% share of RE in electricity — "\ o & =~ &5
generation Ty \\i‘"o e
* 69% EVs by 2035 e =

* Net zero emissions by
2065

UNESCAP, 2024
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ESCAP’s support with Net er Tran

| G NS ) Y

e ESCAP has been supporting S| e EE— ’~) ‘T 7

countries with SDG 7 Road | Py Ee| [y e

Map, containing modelling and - = =~ = = o e o o

analysis for SDG 7, NDC and Net
Zero Carbon emissions

e Using the NEXSTEP framework

* An integrated tool to assist
policymakers make informed policy
decisions on long-term energy
sustainable energy transition

* NEXSTEP is now being widely
used by ESCAP member States :
to deve op national and sub- * 16 national and 8 sub-national roadmaps developed
national roadmaps * Several others are ongoing L D T 0

Economic and Sacial Commission for Asia and the Pacific
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* |n addition to SDG7 roadmap
development, NEXSTEP has the
ability to analyse and develop Net
Zero Carbon scenario

 Scenario for decarbonisation of the
power sector is included in most
roadmaps

* A Net Zero Carbon scenario for
2050 has also been developed for
most roadmaps
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Examples — Decarbonisation scenario for

Indonesia

* Key findings

 Lifecycle costs of renewables, such as
hydropower, geothermal, solar and
biomass, are cheaper than coal-fired
technologies.

e Investments in new coal-fired power
generation are no longer cost-
effective compared with renewables
and risks of stranded asset

e Recommendations

* New investment in coal-fired power
plant should be stopped to avoid
emissions lock-in and economic risks.

* Phasing out fossil fuel subsidy and/or
a price on carbon can eliminate the
additional cost of increased RE

1600
1400

=

2 1200

1000

S

imvastrmen Regquined { TRALLION
e (=]
= =

Fa
=

=

Additional inwestmant reguired W FF subsidy savings W IDR 426,300 (USD 30) carbon price
m (DR 710,500 (USD 50) carbon price  mlssuance of gresn bonds

327
1,012

A ditioral | rveat v Pegaied FF muitraicly dirvinga FF sudridely aiad DR 625300 JUSD  FF sabsidy and DR 710,500 S0 FF dadviidy, 1D 438,503 (USD 5]
) b prics B carben pricar caiban price afed bodiiies of giosa
Bk

& UNITED NATIONS
@ESCA

Economic and Sacial Commission for Asia and the Pacific




Examples - Towards Net Zero scenario
for the City of Jakarta

Assessed the potential for 100% RE-based

* Increased EE measures
substantially in the demand
sector, including

* Gradual replacement of LPG
cookstove with induction type
electric cookstove

* Introduction of electric motorbikes
* Increase in bicycling

NEXS

National Expert SDG Tool for Energy Planning

electricity purchase, e.g. through RE auction

than even 50% RE-based supply.

100% RE-based electricity supply will cost less

Total 2020-2030

(million USS)
Option 1: | Cost of 50% RE-based supply 5,220
50% Cost of current mix-based supply 10,771
renewable
energy mix Total cost of import 15,991
Option 2: | Cost of 100% RE-based supply 10,440
100% Cost of current mix-based supply
renewable
energy mix | Total cost of import b v 30

Economic and Sacial Commission for Asia and the Pacific
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Example Decarbonisation scenarios for
Lao PDR =

* Coal-fired power is responsible for 77%
of energy sector emissions

* Emissions will reduce by 84% compared
to the current policy settings

* Possibility of a big market for 100% RE-
based electricity as Lao PDR will exports
ggggt 90 TWh electricity per year by

* A RE premium on the export tariff (50%
more than the current tariff of USS
0.05/kWh) can result in net benefits of
USS 27 billion, an increase of 55%
compared to the current policy scenario

Energy dransition Pathways joritne 2030 Agenda
SUG 7/ Roadmap for Lao EDR

@l‘.\l:lll\\lln.\& >
)
Pemmmic s Social Cammmmitos Tar Asia sed the Pacsie et Expert SUG Yool tor Enaray s




Net Zero Carbon analysis for Thailand

* Sustainable energy transition
roadmaps for three provincial

authorities
e Surat Thani, Udon Thani and Chiang Rai

* The national SDG 7 Road Map
has also been developed and
launched this week on 8 July, in
collaboration with the Ministry
of Energy.




Thal Iand I m pOrtant measu reS logy Roadmap to Net Zero by2065

b eyO d 2 O 3 O ;:ra\:era(:icc))wnn e Carbon Neutrality

+68% of electricity generate from « 74% of electricity generate from
renewable energy renewable energy

carbon emissions from the energy sector. e

o TO achieve itS Carbon neutrality in 20 50, + Applying technology CCS/CCU/BECCS « Phase out coal in electricity generation
s aame

» Building on the SDG scenario and extending ﬁ

the timeframe to 2050, this scenario

Thailand needs to focus on reducing
suggests some additional measures. S . 2010 basline: 854

+ 800
=
—g 7.00
Re5Ider!tla| and Transport sector I-ndustry and e EEE g 36% reduction 2037:5.47
commercial sectors agriculture sectors 7= SO, W W——
S~
. ' . . 5 07
e 100% electric e Phasing down ICE * Efficient electrical » Coal phase down g il ATTTSon 2050
cooking engines equipment by 2040 S 400 . S s
e Efficient electric ¢ Higher share of e Fuel substitution ¢ Coal phase out by g . )5
appliances electric vehicle to, biomass, 2050 S
e Improvement of and/or biofuel * Increasing share S
thermal efficiency e Solar pumping for of RE capacity to & o
in all building irrigation 74% by 2050 :cj '
types e Carbon removal 0.00
2037 2050

technologies

B. Current Policy Scenario M C. Sustainable Development Goal Scenario M D. Carbon Neutral Scenario 2050

@ESCAP

Economic and Sacial Commission for Asia and the Pacific
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G H G e m ISS I O n S an d pOwe r “ Power generation 2050 andm2065

900 PSH, 0.6

generation scenarios for -

700

the carbon neutrality and i
net zero - .

Terawatt-h

200 Solar, 263.9
* Emissions will drop . I 2
rapidly after 2040 due to
* Phasing out coal-based . GHG emissions
power generation -
* Phasing down ICEs gm
* Increasing share of EVs é 300
* Increasing RE in power E 00
generation g 10
* CCS application -102 2021 2030 2040 2050 2060 2065
mmDemand MM Transformation EECCUS —Total —BAU emissions gﬂgﬁmq Ap




Investment cost (Billion USS

_ _ _ NEXSTER
Thailand: Financial parameters

Carbon Neutrality and Net Zero

Investment cost Net financial return

Net Zero Scenario 2065
Investment cost in the power sector o

50 — Net Value Capital Costs [ Fixed O&M Costs
80 [ sales Revenues [l variable O&M Costs
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