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The Centre for Energy and Environmental Markets (CEEM)
Inspires and informs the transition to a more sustainable
energy future nationally and internationally through
objective interdisciplinary research.

RESEARCH

Science & Engineering

Economics

Technological

. . Social Science

Innovation
T o .

o g) Drivers:

= o Energy security

5 O Climate Change
A Societal Welfare %

lyew.ojsued)

Research
POLICY Requirements

IMPACT

EDUCATION




Presentation outline

A Background - ASEAN context

A Challenges for ASEAN Electricity Sector

A Key technology trends and renewables in ASEAN
A PV potential and progress in ASEAN

A Policies and measures to support PV deployment
A Barriers to PV deployment

A PV in Australia i lessons for ASEAN



ASEAN context
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A Large population size i 9% of
world population
A Fast socioeconomic development

A One of the fastest developing
regions in the world

A Play an increasing important role
In the world energy demand
U Rapid energy demand growth

U 5% share of world energy demand
compared with 2% in 1980

A Large investment in electricity supply infrastructure required to meet

electricity demand growth.

A Five largest energy consumers in ASEAN are Indonesia, Thailand,
Malaysia, Philippines and Vietham
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Electricity consumption per capita

A Fast electricity demand growth i around 5% per year
A Low per capita electricity consumption - one fifth of the OECD.
A Brunei and Singapore have the largest kWh consumption per capita
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Share of electricity generation by fuel
types in ASEAN in 2013

A Significant reliance on fossil fuels (coal, gas, e Gambodia
oll) for electricity generation.

A Minimal non-hydro renewables
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Environmental situation in ASEAN
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A CO, emission is increasing T due to increased demand, large share
of fossil fuel in electricity generation.

A CO, intensity (per kWh of electricity output) in ASEAN is high
U High-emitting generation sources, inefficient power stations
A Share of global CO, emissions is 4% compared with 1% in 1980.
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Myanmar

Sources Abundant hydro Sources Hydro, fossil
Situation Increased power export Situation Rapid demand growth
Focus Increase electrification Focus  Developing competitive
market, plan for nuclear

Sources Abundant Geothermal

Situation Reliance on import
Focus

Sources Abundant hydro, gas
Situation Low energy consumption
Focus Increase electrification

Thailand

Sources Gas, Biomass
Situation Heavy reliance on gas

Increase electricity access,
Focus Fuel diversification

improve energy secuirty

Brunei

Sources Oil and gas
Situation High energy demand,
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Sources Gas, oil

a net exporter
Situation Net gas exporter % o Focus  Improve energy
Focus  Reduce energy intensity, - =~ efficiency
Energy Efficiency .1
»
- ¥ / &
: " (IEA, 2013)
Sources Gas :
Situation Major gas hub, high per Sources Coal, oil s L —
capita demand Situation Rapid demand growth S.ourc.es H?r?le ?' jgasreserve
Focus  Fuel diversification, R&D Focus Increase electrification, 'tuation Hig eectr|C|ty'c.ost.s
in RE technologies reduce fossil fuel Focus  Increase electrification,

develop infrastructure




Challenges for electricity sectors in ASEAN

High . Cambodia, Indonesia,
demand Electricity Laos, Myanmarr,
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A Satisfying electricity demand growth in a sustainable manner i
minimise costs, energy security, environmental impacts

A 134 million people in ASEAN have no electricity access i 22%.
A Renewables have the potential to address most of these challenges

U Cheap to run, no emissions, high investment cost but reducing rapidly.

U No energy security concerns due to reliance on fuel import or fossil-fuel
price fluctuation

— Main
Significant Challenges for

investment in the

electricity sector the electricity
sector
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- Key technology trends
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A PV is one of the fastest growing RE technologies worldwide
U Rapid technological progress and cost reductions.
U Potential to address energy security and climate change concerns.
U Third most important RE sources in terms of installed capacity
A Largest growth has been in Europe but Asia (excl. China) is catching up




PV attractiveness for country

| %Wind offshore

WWind onshore

Tidal & wave energy

i mSolar thermal electricity

‘ Photovoltaics

B Hydropower

B Geothermal electricity

AN Solid Biomass

‘Biogas

ntial In ASEAN

| ®mRenewableM unicipal Waste

A Huge renewable energy

potential in ASEAN
U Hydro, solar, biomass

APV deployment is still low i
economic and non-economic

barriers
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/ potential in ASEAN T Global Context
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Progress of PV in ASEAN
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A Majority is in solar farms but less for distributed and off-grid PV
systems

A Thailand, Malaysia and Philippines are leading the development.
A Potential to become a new manufacturing base of PV systems
A Thailand has the highest PV capacity

U 1.5GWin 2014 but is increasing to 2.5 GW by the end of 2015
U Feed-in-Tariffs (FiTs) with long-term PPAs (at $0.2/kWh for 25 years)
U Mainly solar farms but expanding to residential

—

A ASEAN has one of the largest solar
farms in the world 1T 84 MW capacity

U Lopburi, Thailand

U 220 hectare, 0.5 million solar panels

U US$335 million investment
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Influence of energy and climate policies

A Policies have a key role to play to promote and ensure successful
integration of RE technologies.

U Increase the value of RE in relation to fossil-fuel technologies
U increase confidences for investment and deployment in solar PV

A As with other new RE tech, PV remains a policy driven market

U FiTs are the main policy for driving deployment of renewables in
ASEAN.
U New investment/installation is influenced by support schemes.

U Asia and Pacific region has become a significant market for PV
installation T China, Korea, Japan, Australia, Thailand
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Renewables supporting measures

A RETs, carbon pricing, FiTs, RPS, RE Certificates (REC).

A RET schemes create demand for additional RE energy by
placing a legal obligation on electricity utilities.

A FiTs is the most widely used scheme

A Address the cost and finance barriers that hinder
investment in RE technologies

A Capital subsidies, rebates and tax reduction

A Providing social, economic, environmental benefits

A provided by governments in the forms of loans and grants
to support innovation in RE technologies
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Energy and climate policies
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Il With policies and targets

= With policies, no targets
(or no data)

With targets, no policies
(or no data)

(REN21, 2015) /

% Countries are considered to have policies when at least
one national or state/provincial-level policy is in place.

No policies/targets
ornodata

A Countries with RE policies and targets have increased significantly

A Energy policies vary across ASEAN countries - depends on political
and economic situations, resource endowments

U Common themes | increase energy security, reduce costs,




Key Energy Policies and RE Targets (1)

Indonesia

Thailand

Malaysia

Vietnam

Philippines

A Increase electricity access to 99% by 2020
A 26% GHG reduction targets by 2020
A Reduce the share of fossil fuel

A Diversify fuel mix from natural gas
A Reduce energy intensity by 25% by 2030
compared with 2005 levels

A Reduce energy intensity by 10% by 2025
compared to BAU

A Reduce CO, intensity by up to 40% compared
to 2005 levels by 2020.

A 100% electricity access by 2020
A Reduce CO, intensity by 10% by 2020
compared with 2010 levels

A Increase electricity access to 20% by 2017
(for small township)
A Expand the grid to interconnect major islands

A 26% renewable electricity by 2025
A 160 MW of PV capacity or 1%
share of generation by 2025

A 10% renewable electricity by 2021
A 6 GW of PV by 2036

A 2.1 GW of renewable electricity by
2030
A 14% renewable electricity by 2030

A 5% renewable electricity by 2020

A 40% renewable energy by 2020
A 15 GW of renewables by 2030
A Additional 280 MW of PV



Key Energy Policies and RE Targets (2)

Singapore

Brunei

Myanmar

Cambodia

Lao PDR

A Energy supply diversification

A Reduce energy intensity by 35% by 2030
compared with 2005 levels

A Reduce CO, intensity by 10% below the 2020
BAU levels

A Improve energy efficiency
A Reduce energy intensity by 25% by 2030
from 2005 levels

A Reduce primary energy consumption by 8%
by 2030 compared to BAU

A Develop hydropower
A Increase electricity access through off-grid RE

A Increase electricity access to 90% by 2020
A Upgrade interconnectors to increase power
exchange between Vietnam and Thailand

A 5% share of renewables by 2020
A 350 MW of PV by 2020

A 10 MW PV by 2030
A 10% RE by 2035

A 15-20% RE by 2020
A 15% RE by 2015

A 30% RE by 2025
A 33 MW from solar

(OECD/IEA, 2013), (REN21, 2015)



