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The 2030 Agenda for Sustainable Development, adopted by all
United Nations Member States in 2015, provides a shared

blueprint for peace and prosperity for people and the planet, now
and into the future. At its heart are the 17 Sustainable
Development Goals (SDGs), which are an urgent call for action by

all countries - developed and developing - in a global partnerslﬂK
They recognize that ending poverty and other deprivations must go :

hand-in-hand with strategies that improve health and education,

reduce inequality, and spur economic growth — all while tackling
climate change and working to preserve our oceans and forests.
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TARGETS INDICATORS

1.1 By 2030, ensure universal access to affordable, reliable and modern 1.1.1 Proportion of population with access to electricity
Eenergy services
11.2 Preportion of population with primary reliance on clean fuels
and technology
1.2 By 2030, increase substantially the share of renewable energy in the 121 Renewable energy share in the total final energy consumption

global energy mix

1.3 By 2030, double the global rate of improvement in energy efficiency 1.3.1 Energy intensity measured in terms of primary energy and
GDP
]_l By 2030, enhance international cooperation to faclitate access to clean ]‘ A ‘| International financial flows to developing countries in
energy research and techneology, including renewable energy, energy support of clean energy research and development and
efficiency and advanced and cleaner fossil-fuel technology, and promote renewable energy production, including in hybrid systems

Investment in energy infrastructure and clean energy technology
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Status of renewable energy and progress towards achieving SDG 7.2

« The energy sector needs to undergo an accelerated transformation towards a zero-carbon energy
system by the second half of this century. Accounting for two-thirds of the world’s greenhouse
gas (GHG) emissions, the energy sector presents a large opportunity to combat climate change
through a shift towards renewable energy. In addition, increasing the share of renewables would
lead to US$ trillions in economic growth (IRENA, 2017c). The health, environmental and climate
benefits would save up to six times more than the additional costs associated with reconfiguring
the energy sector, while creating millions of jobs in the process, and improving the health and
well-being of people, in line with the Sustainable Development Goals (IRENA, 2017c).

« The world is currently not on track to achieve the SDG 7 renewable energy indicator 7.2.1 (IEA;
World Bank, 2017). Significant additional efforts are needed to-achieve the needed acceleration.

* The share of renewables in total final consumption grew marginally in 2015 to reach 17.5
per cent, up from 16.7 per cent in 20 and World Bank, forthcoming).

« Renewable energy represented about 22.8 per cent of global electricity generation in 2015, with
the rest generated by fossil fuels and nuclear.

 Action on energy use for heating and transport is lagging, with a limited increase in renewable
energy shares seen in recent years.




Priority actions over the next four years

The renewables share in power generation should grow to 60 per cent by 2030. Rapidly
declining costs suggest this is an economically and technically feasible task (IRENA, 2017c).

Efforts must be strengthened in end-use sectors, particularly in buildings, industry and

transport. Sector coupling through the increased electrification of these sectors willinerease

the use of renewables, improve system flexibility, and improve overall energy efficiency. \
Increased focus is needed on enaleé major ramp-up in the

production of batteries for transpor age.

Energy sector reforms are required to strengthen the role of electricity regulatory agencies,

advance flexible financing mechanisms and incentives and promote smart grid
technologies.



Prlonty actions towards 2030

Energy system integration through direct and indirect electrification should be
facilitated through policy and regulatory action. Market design for the power sector
needs structural modifications.

Renewable energy and energy efficiency measures need to be accelerated and
pursued in tandem. Together, they will account for 90 per cent of the decarbonization
needed to stay within the Paris Agreement boundaries (IRENA, 2017c).

Higher R&D investment is needed for those sectors where options are currently\\
lacking, particularly for transport, manufacturing and buildings (IRENA, 2017a). .

The sharing of experiences and lessons learned, thro regional cooperation and
other formats, to facilitate thee ons learned needs to be expanded and
strengthened.

The progress of renewable energy deployment needs to be continuously tracked while
improving the quality of data and indicators



Status of electricity access and progress towards achieving SDG 7.1
» The number of people without access to electricity fell to around 1 billion in 2016 from 1.7 billion

in 2000. The number of people gaining access to electricity each year is accelerating, thanks to
strong successes in some countries, including Bangladesh, Ethiopia, India, Kenya and Tanzania.
Grid electrification has been the source of almost all energy access gained since 2000 and is likely
to remain the most favourable option for many households, especially in more densely populated
areas.

To deliver universal energy access by 2030, decentralized options are the least-cost option for 60
per cent of people currently lacking access. Public programmes and private-business-maodels
providing electricity access with off-grid solar are thriving, and many countries are also exploitin
their renewable potential in the centralized electricity mix.

However, having a source of eIectricW access. To serve the needs of
households, schools, health centres Fises, electricity needs to be available at the
right time, at an affordable price and with a reliable supply and appliances.

Current progress towards delivering universal access is promising in many parts of Asia and some
countries in sub-Saharan Africa, but not in all. Based on recent trends and policies, the number of

people without electricity access is expected to remain over 670 million in 2030, with over 80 per
cent of those lacking access concentrated in rural areas of sub-Saharan Africa.
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Status of electricity access and progress towards achieving SDG 7.1
_- most relevant to ASEAN countries.....

* To deliver universal energy access by 2030, decentralized options are the least-cost option
for 60 per cent of people currently lacking access. Public programmes and private-business
models providing electricity access with off-grid solar are thriving, and many countries are
also exploiting their renewable potential in the centralized electricity mix.

- However, having a source of electricity is not a guarantee of full access. To serve thémds\
of households, schools, health centres and local enterprises, electricity needs to be available

at the right time, at an affordable price and with a reliable supply and appliances.
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Pr|or|ty actions

Guarantee leadership, commitment and strategic planning; Elevate universal access to electricity to a high level on
the political agenda, backing up commitments with strategic planning, clear policies and regulatory frameworks, and
dedicated institutions.

Identify a strong champion institution for electrification programs, with a clear mandate, the authority and resources
to fulfil the mandate, and accountability for achieving that mandate.

Enable private sector participation To achieve the estimated US$ 52 billion per year in investment necessary to
deliver universal access, private investment is needed to complement public spending. De-risking tools, affordable
financing and a clear enabling policy framework are needed to attract the private sector.

Household electrification strategies should take into account other development goals and opportunitie

energy access to stimulate sustainable economic activity.

Support technology development and standards Decentralized systems are benefiting from innovative control and
payment solutions, such as smart metering, customer data manage and communications, and mobile payments
Electrification planning needs to take into-ac ic’and integrated nature of energy demand and
storage, and ensure technical standards and energy efficiency in end-use appliances.

Address affordability, which remains a critical barrier, by lowering upfront costs in providing targeted financing and
subsidies, harnessing new business models such as the pay-as-you-go model, integrating energy efficient appliances
with electricity access solutions, and creating sound policies and institutions.
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Synthesis Report

CLIMATE CHANGE 2014
Margaton of Cimaete Change o

About 830 Authors and Review Editors from over 80 countries were selected to form
the Author teams that produced the Fifth Assessment Report (ARS5).They in turn drew

on the work of over 1,000 Contributing Authors and about 2,000 expert reviewers who %
provided over 140,000 review comments.
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Key Messages

Human influence on the climate system is clear

The more we disrupt our climate, the more we risk
severe, pervasive and irreversible impacts

We have the means to limit climate change and N

build a more prosperous, sustainable future

AR5 WGI SPM, AR5 WGII SPM, AR5 WGl SPM

iNCC @@

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL On ClimaTe change wio UNE
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HUMAN INFLUENCE: Extremely likely that human influence has been the
dominant cause of warming since the mid-20'" century
(@) Globally averaged combined land and ocean surface temperature anomaly (b) i Globally averaged sea level change
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HUMAN INFLUENCE: Sources of Emissions

35%

Energy Sector

IPCC AR5 Synthesis Report

Energy production remains the primary driver of GHG emissions

0 - o, W 6.4%
24 /o 21 /0 14 /o Building
Agriculture, Industry Transport
forests and

other land uses

Sector

2010 GHG emissions

AR5 WGIII SPM
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CLIMATE CHANGE IMPACTS & RISKS

HUMAN INFLUENCE: Some changes in extreme weather and

climate events observed since ~1950 are linked to human activity

In a number of regions,
. impacts are already
underway:

» decrease in cold
temperature extremes

* increase in warm
temperature extremes

= ¢ increase in extreme
high sea levels

* increase in the number
of heavy precipitation

events AR5 WGI SPM
Bl ince
IPCC AR5 Synthesis Report INTERGOVERNMENTAL PANEL on ClimaTe chanee wro UNE
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A combination of adaptation and substantial, sustained reductions in

Implementing reductions in greenhouse gas emissions poses substantial
technological, economic, social, and institutional challenges

Ambitious mitigation is affordable: economic growth reduced by ~ 0.06%
Estimated costs do not account for the benefits of reduced climate change

But delaying mitigation will substantially increase the challenges associated

with limiting warming to 2° C
IPCC @@
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SOLUTIONS: Mitigation Measures

More efficient use of energy

Greater use of low-carbon and no-carbon energy
» Many of these technologies exist today

* Nearly a quadrupling of zero- and low-carbon energy supply
from renewable energy by 2050

Improved carbon sinks

@ » Reduced deforestation and improved forest management
and planting of new forests
+ Bio-energy with carbon capture and storage

@ Lifestyle and behavioural changes

ARS WGIII SPM
bl
IDCC & @
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Total Carbon
Budget:
Amount Used
1870-2011:
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Without additional mitigation, global mean surface temperature

is projected to increase by 3.7 to 4.8°C over the 215t century.
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Decarbonization of energy supply is a key requirement for

limiting warming to 2°C.

Contribution of Low Carbon Technologies to Energy Supply (430-530 ppm CO,eq Scenarios)
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Due to cost decline, renewable energy technologies are becoming

economical solutions in an increasing number of countries.

Emission Intensity [gCO,eq/KWh], Based on Lifecycle Emisions Cost of Electricity [USD,,, /MWh], Based on High Full Load Hours
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Private costs of reducing emissions in transport vary widely.

Societal costs remain uncertain.

Some Mitigation Technologies for Light Duty Vehicles
Options in 2010
— Gasoline
B Emissions Intensity === Ny Samoiee =
~ M Mitigation Cost Electric,
: | - (500 g0 3 ]
Options in 2030
=} Gasoline
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of 2010 Stock kil ==
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Substantial reductions in emissions require significant

changes in investment patterns and appropriate policies.

Average Changes in Annual Investment Flows from 2010 to 2029 (430-530 ppm CO,eq Scenarios)
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Climate change mitigation requires international cooperation

across scales.

Working Group Il contribution to the
IPCC Fifth Assessment Report

Subnational
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Effective mitigation will not be achieved if individual agents

advance their own interests independently.

B Existing Arrangements
B Proposed Arrangements

over Ends

Pledge and Review

Linked Cap-and-Trade Systems
and Harmonized Carbon Taxes
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Climate change and equity

Issues of equity, justice, and fairness arise
with respect to mitigation and adaptation:

» Different past and future contributions to
the accumulation of GHGs in the
atmosphere

» Varying challenges and circumstances

+ Different capacities to address mitigation
and adaptation.

Options for equitable burden-sharing can
reduce the potential for the costs of climate
action to constrain development.
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UNFCCC Conference of Parties (COP) 21

- 4*h November 2016

Nations Unies
Conférence sur les Changements Climatiques 2015

Paris -France
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THE KEY ELEMENTS OF THE PARIS AGREEMENT

A text with universal scope, adopted by 195 countries

The means: Countries must submit e00e
' Intended Nationally Determined
Contributions (INDCs) which are
revised upwards every 5 years.
The 1st report is due in 2023,
MNorth-South technology transfer.

The aim: to keep the increase in global
average temperature to well below 2°C
and to 1.5°C if possible.

The financing: from 2020, rich
countries must contribute at least
5100 billion per year. This amount
will be reviewed in 2025.

The abjective: to level off
ﬁ}‘ greenhouse gas emissions as soon

as possible.

The principal: to differentiate
between developed and
developing countries. Developed
countries must lead the way for
reduction of emissions and support
developing countries in
implementing this. Other countries
with the ability to do so may also
contribute their support on a
voluntary basis to achieve this
target.

The new mechanism: loss and
damage. Measures must be taken to
avert, minimize and address the '
concrete effects of climate change,

in order to help the most vulnerable
countries.

Entry into force: 2020 if the
Agreement is ratified by 55 countries
accounting for 55% of global
greenhouse gas emissions. . —

Source: http://www.novethic.com/paris-agreement.html
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195 countries adopted the

Paris Agreement at the 21st Conference +
of the Parties in December.

At the core of the Agreement:

We must keep global temperature rise this century to

Az J ‘~/, ~ s | ¢
5 C- g l . 1 -7 i
A A4l ; ‘u- v '\..‘.*,...1._/

(that's 3.6° Fahrenhelt)

189 countries representing

DB SN B e = e OO J "o o o
more than 9% of global emissions
e

These INDCs make up the heart of the Paris Agreement.

Countries must review and re-assess these pledges

every 5 years, with “global stocktaking” starting in «
Countnes can’t lower their targets - in fact, they are encouraged
to raise their ambition and level of commitment with time.

@@

have submitted their Intended Natlonally Determined Contributions.

030



NDCs - Nationally Determined Contributions

* The Paris Agreement requires all Parties to
put forward their best efforts through
“nationally determined contributions”
(NDCs) and to strengthen these efforts in the
years ahead. This includes requirements that

all Parties report regularly on_their emissions
and on theirim ion efforts.
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Sectors covered by the communicated intended nationally determined contributions
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Caases covered by the intended nationally determined contributions
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NDCs - Nationally Determined Contributions
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Process and meetings The Paris Agreement Natonally Determned Contritaiona (NDCs) Party Declaraons on NDCs v

Communication by Parties relating to their NDCs

https://unfccc.int/process/the-paris-agreement/nationally-determined-
contributions/party-declarations-on-ndcs
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Thailand’s Response to the Paris Agreement

_Total GHG Emissions (excluding LULUCF) by Sector
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NDC Roadmap on Mitigation 2021-2030

®* Renewable energy

E_SGTECH

* Increase energy efficiency in households

in hol o
households .,. /l\ B ...
* Renewable = Management
energy generation
0010 *® Industrial Wastewater

3 < é Management
*® Increase power ‘ p nguchon Po ’O/; o{,’ Q g
o®

generation efficiency

Yo
@ * Municipal Wastewater
Managemen
® Increase energy SORIeE
efficiency in transport
§
Y
Oomy ooV Ny "L
O N
O X ‘- .
* Promote biofuels Qo Clinker substitution
T—
*® Increase energy * Replacement
efficiency in buidings ' . - fri s
refrigeran
* Renewable ® Increase industrial
energy in industry energy efficiency

Followus 9 School of Renewable Energy and Smart Grid Technology

Naresuan University, Phitsanulok, Thailand

" sgtech@nu.ac th O https-//www facebook comdGu.sgtech




screch

Followus

Rahasd &8 Danmtinhia: anee PR I a et AR O - JRTH oy RISy U PO
Crhn Ranpwablea Fnarn sl Smart rid srhnnlnn
SCHoul Ul \erigywaoie CJieidgy alld O 210140 | | |
Nl 1 1 - 1

~racilan nvareit Phiteanilak Thailand
iNaresuan universit Flsaluid HHialiaild

Plans to Meet Mitigation in NDC

Power Development Plan, 2015-2036 (PDP2015)
Thailand Smart Grid Development Master Plan, 2015-2036
Energy Efficiency Plan, 2015-2036 (EEP2015)

Alternative Energy Development Plan, 2015-2036
(AEDP2015)

Master Plan for Sustainable Transport System and
Mitigation of Climate Change Impacts

National Industrial Development Master Plan, 2012-2031
Waste Management Master Plan (2016 —2021)
Environmental Quality Management Plan, 2017 — 2021
(EQMP)

Montreal Protocol Implementation

RAC NAMA Project
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Comparison of global emission levels in 2025 and 2030 resulting from the
implementation of the intended nationally determined contributions and under other
scenarios
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C;mparison of global emission levels in 2025 and 2030 resulting from the
implementation of the communicated intended nationally determined contributions
and 1.5 °C scenarios from scientific literature
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Estimated global emissions following the implementation of the communicated
intended nationally determined contributions by 2025 and 2030 and 2 °C scenarios
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Pledges of the ASEAN Countries for the Paris Agreement Process

Main Takeaways

¢ Driven by a growth in enerEy-reIated emissions, GHG emissions in the ASEAN region are
projected to increase from about 2,200 MtCO2e in 2015 to about 3,700 MtCO2e in 2030.

¢ Despite the projected increase in the level of emissions, the ASEAN countries are committed to
a substantial reduction in growth of their GHG emissions relative to the Baseline (No Policy) case.

e Many countries provide two types of targets in their NDCs for emission mitigation:
unconditional (i.e., what a country is planning to do regardless of actions by other countries) and
conditional (i.e., unconditional targets plus additional mitigation actions by a country.if specific
conditions are satisfied, such as a global climate accord, financial assistance, technology tra

or other conditions).

¢ In 2030, the estimated unconditional emissions target is t 3,300 MtCO2e. Consequently,
the emissions sap is around 400 MtCO2e, which indi that, in aggregate, the ASEAN region
will have to reduce their emissions by 11%relative to the Baseline scenario. Under the
conditional emissions target (about 2,800 MtCO2e), the emissions gap is about 900 MtCO2e,

which indicates a needed reduction of 24% relative to the Baseline scenario emissions.

e ASEAN countries are on different trajectories relative to their emission targets. For 2030 some
countries are projected to be close to their goals or even to over-achieve them, while some
countries still need substantial additional efforts to narrow the emissions gap.
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ASEAN Emissions Share in 2010
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Figure 3.7. ASEAN power generation per capita (all countries).
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" Figure 2.1. ASEAN countries’ absolute (MtCO,e) and relative (percent of Baseline) targeted emissions gap in
2030 under unconditional pledges. The bubble sizes are proportional to country Baseline emissions.
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. Figure 2.2. ASEAN countries’ absolute (MtCO,e) and relative (percent of Baseline) targeted emissions gap in
2030 under conditional pledges. The bubble sizes are proportional to country Baseline emissions.
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Table 2.1. Modeling of NDC pledges and resulting emissions in 2030

Gap from Policy

Bazeoling Modeled Target Scenario
Country Emissions = —
(MtCO.8)  type Reduction - Type Relative to :::é';:;? T;I::EETI
Brunei . UGt  45% - energy intensity of GDP 2005 103 4 28%
Darussalam 59
UC Baseline 153 - -
Cambodia 15.3
C  2T% - emizshons Baseline in 2030 1.2 4 2T%
UC  16% - emissions Baseling in 2030 1,182 232 18%
s —
UC Baseline 225 - -
Lao POR 225
C 10% -TPES Baseline in 2030 214 1 5%
UC  35% - emission intensity of GDP 2005 5308 5 1%
e P C ssn-emesonnensyorP 2005 468 s 10w
UcC Baseline 728 - -
Myanmar TZ28
G 20% fossil-based generation Baseline in 2030 69.6 3 4%
UC Baseline 2931 = =
iR P ¢ row-emssors  Baseinein200 679 205 0%
UC  38% - emission intensity of GDP 2005 65.0 -14  -26%
Singapore 514
C  &ameas UC Same as UC 65.0 14 -26%
o ] 1
Thailand UC 20% - emissions Baseline in 2030 5160 28  20% g
UC 8% - emissions Baszeline in 2030 5253 46 8%
Vietnam 5709
C  25% - emizshons Baseline in 2030 428.2 143 25%
uc - 3,264.7 415 11%
ASEAN 3.679.6

"Unconditional *Conditional
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Policy and Technology Options for
ASEAN to Reduce Emissions
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Currently, the climate and energy policy portfolios of most ASEAN
countries are dominated by a patchwork of energy savings
measures and targeted support for renewable energy, embedded

in broader—and in many cases aspirational—mitigation strategies.
While these policies have shown some positive effects, they are not

always cost-effective, nor do they yet have the scalability to seﬁn\
motion a broad transition towards a lower-carbon future. Our \

analysis shows that ASEAWOpportunity to achieve
greater GHG reduction gains, at relatively low cost, through better

policy coordination, stronger policy signals, and the introduction of
new technologies.
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Energy Market Transformation

Currently, electricity market designs are again facing substantial pressure to

transform. The emergence of disruptive technologies, such as distributed energy
resources and digitalization, coupled with ever more stringent environmental

policy requirements, are fundamentally changing the landscape in which energy
markets operate.

When considering their policy framework, ASEAN economies need to begin by

thinking about how the design of their electricity market will advance tﬁN
energy security and climate goals. Design of electricity markets, for instance, ‘
needs to facilitate the integration of Mr centralized resources

contributing to the efficient provision of electricity services and attainment of

other public objectives.




Most ASEAN nations are at the beginning stage of introducing new technologies for

emissions reduction. As countries update their NDCs, this is an opportunity to create

frameworks that encourage the adoption of these technologies to improve the

efficiency of the power sector and reduce emissions. For example, as wind and solar

options become more competitive, they offer a valuable option for emission

reduction.

The ASEAN countries are still at low levels of penetration of intermittent renewables,

and therefore, their integration into the power system is currently relatively-simple.

ASEAN nations can learn from others how to avoid the challenges of higher IevelsN
renewables penetration by directing policy makers, regulators, market and network -
operators, utilities, and other players to plan andMé for the integration of

higher shares of non-dispatcharb’re*technﬁl’éé@uch as wind and solar. The

experience of countries with large shares of renewables (e.g., Germany, Denmark,

Belgium, and Portugal) provides valuable guidance for understanding challenges and

opportunities of intermittent generation sources.




Policy Options

Policy frameworks are the key to determine a nation’s ability to incentivize
the deployment of new technologies, attract private capital, internalize
externalities (such as the health effects of air pollution), modernize
electricity transmission and distribution, and expand access to energy. These
policies can range from broader policies like energy price reforms and

energy subsidy reduction to technology-specific policies like renewabIE\
portfolio standards, feed-in tariffs and renewable energy auctions. \

Carbon pricing through taxes or quantity controls with tradeable units both
leave the allocation of resources to the market and can thereby equalize
abatement costs across all covered entities, avoiding technology-picking and
offering superior cost-effectiveness over alternative instrument



Other types of instruments—such as price support measures and fiscal

subsidies—can be successful in building coalitions of support, and have also

been confirmed through opinion surveys to be more popular with the public.
Weak administrative capacities, legal challenges, and unclear mandates can

undermine or delay the practical implementation of the instruments which
promise to be the most effective and efficient in theory, as shown in the

operation of complex policy instruments such as an emissions trading scheme\
(ETS; see case study of the European Union ETS in Section 7.3.1). \

Likewise, the legal frameworks protecting foreign and domestic investors in,

or owners of, low-carbont ssets and infrastructure can be a

greater determinant of the success of renewable energy or energy

efficiency support measures than the design and implementation of those

measures themselves.




To successfully integrate growing shares of variable renewable energy sources,
electricity market design has to ensure proper incentives for adequate reserve
and balancing capacity through capacity markets or other mechanisms.

A comprehensive and efficient system of market-determined prices and
regulated charges needs to reflect energy-related services (such as electric

energy, operating reserves, firm capacity, and ramp-up capability) and

network-related services (such as network connection, voltage control,\pﬁver\
quality, network constraint management, and energy loss reduction). —

Market interconnections with other courl_triesfﬁions provide the potential to

————

make more efficient choices, better integrate intermittent and distributed
resources, and enhance system reliability and resilience.



Another important feature of many electricity markets with
substantial repercussions for climate change mitigation is price
supports for conventional energy, such as fossil fuel subsidies.

The reduction and eventual elimination of energy subsidies leads to
the correction or removal of distortions in costs and prices that
inform the decisions of producers, investors, and consumers: Immagk
cases, energy subsidies prolong the life of older technologies and
energy-intensive methodWﬂe often undermining
the credit worthiness of utilities.

Subsidy removal reduces the strain on fiscal resources and
potentially leads to their improved allocation.




1

e Substantial progress towards emission mitigation goals can be achieved by
modernization of electricity market design and a reduction and eventual elimination
of fossil fuel subsidies.

* Although fossil fuel prices in most ASEAN countries fluctuate based on prices in
international markets, they remain regulated and are not fully liberalized (e.g., natural
gas in Myanmar and Thailand, gasoline and diesel in Vietnam and Indonesia). As
electricity demand is growing rapidly in most ASEAN countries, a reform in electricity
subsidies (both for residential use and for certain type of fuels like natural'gas).will
be a key issue despite the associated political difficulties. N

e Subsidy removal reduces the SWES and potentially leads to their
improved allocation. We therefore recommend continuation of recent efforts at
subsidy removal (e.g., experiences with removing subsidies for gasoline and diesel in
Indonesia and Malaysia, reform of CNG and LPG pricing in Thailand, and changes in
electricity pricing in Vietnam), combined with creation of targeted support to
low-income consumers.
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Main Takeaways

e For the Paris Agreement process, the Association of Southeast Asian Nations (ASEAN) countries pledge to reduce their emissions
through 2030 and introduce numerous policies to fulfill their pledges. This report offers a discussion of policy instruments and
technologies in the energy sector that can assist ASEAN countries in achieving their emission mitigation targets.

e The ASEAN countries face the challenge of reducing GHG emissions while at the same time expanding energy supply to meet the
needs of their rapidly developing economies. In aggregate the ASEAN region is making good progress towards its Paris goals but still
requires additional action to sufficiently decrease emissions from its current trajectory.

¢ Under the unconditional pledges, the ASEAN region faces an emissions gap (i.e., the needed reduction to meet the Paris pledges) of
around 400 MtCO2e, which indicates that the ASEAN region will have to reduce emissions by 11% b¥ 2030 relative to its current
trajectory. Under the conditional (i.e., subject to more ambitious global efforts and technology and financial transfers) pledges, the
emissions gap is about 900 MtCO2e, which indicates a needed reduction of 24% by 2030.

¢ Individually, while some countries are projected to be close to or to even over-achieve their goals for 2030, others need substantial
additional efforts. However, there are many policy and technology options to reduce the emissions gap. — |
e Carbon pricing through taxes or cap-and-trade systems tends to be the most cost-effective option but can be politically challéngi

to implement. Other policy instruments are therefore needed to promote clean technology (e.g., support to natural gas infrastructure™-

development for countries with large coal use and renewable energy auctions for-all ASEAN countries).
e While wind and solar generation provide attractive options for lowering emissions, a switch from coal to natural gas promotes
lower-carbon power generation and enables higher ion of intermittent renewables by serving as backup capacity.

e Our country-specific analysis for Indonesia and Vietham shows that emission reduction goals are achievable at a manageable cost.
For an economy-wide policy, the GDP cost of meeting unconditional pledges in Indonesia and Vietnam is only 0.03% and 0.008%,
respectively, relative to GDP in a business-as-usual scenario in 2030.

e Our assessment is unique in providing a gap analysis that consistently covers all ASEAN countries. We provide all input data and
tools used in our analysis in an open source format. We hope the open source format will enhance the capacity of ASEAN economies
to analyze their pathways to meeting their emission mitigation goals.



