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Executive summary
THE CONTEXT: Indonesia and Australia
In spite of their close proximity and the sharing of an international maritime border,
Indonesia and Australia are very different nations. Geographically, politically, culturally
and economically they bear some similarities, but also some stark differences. As well
as presenting results of the Australia Indonesia Centre Foresighting Project’s megatrend
analysis, this report summarises some of the key characteristics of the two nations and
their connections.
Notable facts are:
• Indonesia consists of over
17,000 islands, while Australia is
predominately an arid continent.
• More than 75% of the Indonesian
population lives within 100 km
of a Holocene volcano (active
within the last 11,700 years),
while the Australian mainland
has no active volcanoes.

The AustraliaIndonesia Centre
The Australia-Indonesia Centre (AIC)
was formed in 2014 to strengthen
and deepen Australia-Indonesia
business, government, education,
research, and community links. It has
the goal of ‘building greater research
collaboration between Australia and

Indonesia in areas of shared challenge’.
The Australian Government is
providing $15 million in 2014-2017
to support the AIC. In Australia,
there are five research partners:
Monash University, the University of
Melbourne, the University of Sydney,
the Australian National University and
CSIRO. In Indonesia, there are seven
partners: Institut Teknologi Bandung

• Indonesia has one of the highest
population densities in the
world (126 people per km2),
while Australia has one of the
lowest (2.9 people per km2).
• In 2014 the Human Development
Index (HDI) of Indonesia was
0.684, ranking 108th in the world,
while Australia’s HDI was 0.933,
ranking 2nd in the world.
• Indonesia has the world’s largest
Muslim population, while Australia
has inherited predominately
Judeo-Christian cultural values.
• 49% of Indonesians are
urban residents, compared
to 89% of Australians.

INDONESIA AND AUSTRALIA
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(ITB), Institut Pertanian Bogor (IPB),
Universitas Airlangga (UNAIR),
Universitas Gadjah Mada (UGM), the
Institut Teknologi Sepuluh Nopember
(ITS), Universitas Hasanuddin
(UNHAS), and Universitas Indonesia
(UI).In Indonesia, there are seven
partners: Institut Teknologi Bandung
(ITB), Institut Pertanian Bogor (IPB),
Universitas Airlangga (UNAIR),
Universitas Gadjah Mada (UGM), the
Institut Teknologi Sepuluh Nopember
(ITS), Universitas Hasanuddin (UNHAS),
and Universitas Indonesia (UI).
The Indonesian partners coordinating
committee is supported by the
Indonesian Ministry for Research,
Technology and Higher Education –
formerly supported by the Ministry for
Education and Culture, Department
of Higher Education (DIKTI).
The AIC will collaboratively research
solutions to shared national
challenges in four Clusters:
• ENERGY
• INFRASTRUCTURE
• AGRICULTURE AND FOOD
• HEALTH
Groups of Australian and Indonesian
universities are being formed around
each Cluster. A Cluster Investment
Plan (CLIP) to guide longer term
research collaboration will be
developed by June 2015 for each
Cluster. This is being undertaken
through planning workshops held in
Australia and Indonesia with Cluster
researchers and consultation with
government, industry, business
and civil society stakeholders.
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The AIC
Foresighting Project
CSIRO was invited by the AIC to assist
with the Cluster planning process by
applying its ‘foresighting’ approach,
which can analyse key trends in each
theme towards 2030 and beyond. This
was intended to assist each CLIP to
be evidence-based and anticipatory,
and to enable a pathway to market,
adoption and application. Due to the
short project time frame (November
2014 – June 2015) and the advanced
stage of the Clusters’ planning, the
standard CSIRO method had to be
accelerated. The over-arching project
goal was to ‘support the development
of CLIPs which focus on priority
research areas of shared interest
between Australia and Indonesia, and
to promote integration, synergy and
learning amongst the Cluster teams’.
In November 2014 – January 2015 the
project engaged with Cluster teams
during their planning workshops to
identify shared issues, underlying
drivers and potential megashocks.
Potential categories of collaboration
on the shared issues were as follows:
A. Australian capacity to address
an Indonesian challenge
B. Indonesian capacity to address
an Australian challenge
C. Shared challenge requiring
collaborative skills and capacity
D. Shared challenge that has global
relevance/exportable value

Australia-Indonesia Centre Megatrends: ENERGY

In February – May 2015 megatrend
narratives were developed
around the shared issues, and
then tested and refined through
discussion and validation with
Cluster researchers and the AIC.

Energy Cluster megatrends
The Energy Cluster joint IndonesianAustralian researcher workshop was
held in Bandung, Indonesia in late
November 2014. A horizon scanning
activity was undertaken on 24th
November with 35 members of the
Cluster, including representatives
from the AIC and CSIRO. Five of
the representatives were from
Australia, with two from The
Australian National University, two
from Monash University and one
from the University of Melbourne.
The remaining participants were from
Indonesian institutions including:
UNHAS, IPB, ITSN, ITB, UI and
UGM. The horizon scan workshop
exercise aggregated participants’
views into common issues, drivers
and megashocks (Table A).

TABLE A. SUMMARY OF THE SHARED ISSUES, DRIVERS AND MEGASHOCKS IDENTIFIED BY MEMBERS OF THE ENERGY CLUSTER, WHERE
SHARED ISSUES HAVE BEEN CATEGORISED INTO ONE OR MORE OF FOUR CATEGORIES: A – AUSTRALIA CAPACITY HELPING INDONESIA;
B – INDONESIA CAPACITY HELPING AUSTRALIA; C – SHARED ISSUE BOTH COUNTRIES HAVE A PROBLEM WITH; D – SAME AS C BUT WITH
AN INTERNATIONAL MARKET POTENTIAL.

SHARED ISSUE

CATEGORY

UNDERLYING DRIVERS

1. DECARBONISATION
OF FOSSIL-FUEL
DEPENDENT
ECONOMIES
-- Nuclear power options
-- Technical challenges of
large-scale integration of
renewable energy to grid
-- Electric vehicle demand
management for grid
-- Carbon capture and
storage and biosequestration

C and D

-- Stricter carbon mitigation targets
-- Vested interests impede change and finance
fossil fuels
-- Scientists pro-nuclear for Indonesia but have
limited capacity
-- Relative prices of energy
-- Electric vehicles and grid energy demand
management
-- Public perceptions
-- Carbon Capture and Storage (CCS) and
REDD+ funding

-- Climate change impacts
-- Lack of international collaboration
-- Conflict over remote islands
-- Nuclear disaster
-- Disputes over equitable energy
-- Oil price spikes
-- CCS tech suddenly available
-- Bio-sequestration disaster

2. INTEGRATED POLICY
AND PLANNING FOR
COMPLEX ISSUES
-- To inform trade‑offs
between land, water,
energy, and the
food nexus
-- To inform investments in
renewable energy R&D
and implementation

Mostly A

-- Government agencies siloed. Food security
policies. Development of northern Australia.
Global initiatives to conserve biodiversity
(REDD+)
-- R&D funding perceived to be at expense of
food security in Indonesia and distrusted
in Australia

-- Major change in government
policies. Droughts. Food price spikes.
Genetic engineering of bio-fuel crop
development/feasibility
-- ASEAN Economic Community agreement
2015 will reduce trade barriers in
Southeast Asia

-- Indonesia promoted as a maritime nation.
‘Develop the north’ agenda in Australia
-- Border governance
-- Climate change denial and vested interests
in fossil fuels
-- Policy support for renewable energy

-- Major change in government – reduction
in fuel subsidies affecting fishermen
-- Cross-border disputes between Indonesia
and Australia, and other Asian nations

3. EFFECTIVELY MANAGE
SHARED AND
COMPLEMENTARY
RESOURCES
-- Maritime resources in the
Arafura/Papua region
-- Sharing infrastructure
(under capacity in
Indonesia, over capacity in
Australia)

D

C

C

A and B

POTENTIAL MEGASHOCKS

4. INAPPROPRIATE
INCENTIVES FOR
RENEWABLE
ENERGY R&D AND
IMPLEMENTATION

C

-- Societal opinions and preferences.
Business interest influencing policy. Jokowi
government investing more in infrastructure
and renewable (but ‘energy illiterate’).
Indo petro-chemical providers investing
in renewables

-- Oil price rises and demand profile (ratio
of demand for different components of
crude oil)
-- Policy lobbying by incumbent players

5. ENERGY ILLITERACY IN
SOCIETY

C

-- Education. Subsidised energy has created
a culture of expectancy. Confusion due to
(social) media biases

-- Energy prices
-- Black- and brown-outs raise awareness
-- Community conflict over electricity
‘stealing’ in Indonesia

6. ENERGY SECURITY
-- A super-grid between
Australia and Indonesia for
supplying megacities
-- Providing electricity to
remote islands and regions

C

-- Stable governance and relations
-- Meet megacities’ demands
-- New hydro tech for off-river storage and
generation
-- Photo-voltaic (PV) technology competing
with coal. Undersea cable a challenge.
Mobile phones and micro-credit improving
capacity. Affordable PV systems.
Diesel price rises

-- International relations breakdown
between Australia and Indonesia, and
other Asian partners
-- Environmental and spatial concerns
of easements across Asian/Indonesian
islands
-- Oil price shock
-- Subsidy cuts
-- PV technology
3

Three broad issues were identified:
decarbonisation of fossil fuel
dependent economies, meeting the
growing rural and urban energy
demands, and capacity to manage
opportunities and conflicts in
allocating and using scarce and shared
resources. These were further detailed
into six issues (Table A). Each was
categorised according to whether it
was predominantly ‘Australia capacity
helping Indonesia’ (Category A),
‘Indonesia capacity helping Australia’
(Category B), ‘a shared issue or
problem’ (Category C), and ‘a shared
issue or problem with an international
market potential’ (Category D). Most
of the issues and sub-issues were
categorised as C or D, with two also
having characteristics of Category A.

Potential megashocks varied between
the issues, but the most frequently
mentioned were climate changerelated extreme events, political
economy shocks (e.g. corruption,
lobbying by powerful incumbent
players, changing government and
government policies), food and oil
price shocks, novel technology shocks,
geo-political security shocks (e.g.
terrorism, cross-border disputes,
refugees), nuclear energy disasters,
and extended energy blackouts.

Based on these shared issues and
drivers, four overlapping megatrends
were identified: ‘More affluent,
more informed consumers’, ‘Green
energy’s quiet take over’, ‘Increasing
windows of opportunity’, and
‘Clashing interests and ideologies’.
Using information and data suggested
by Cluster researchers during the
horizon scanning, combined with
a literature review on the drivers
and issues identified, narratives
were collated for each megatrend.
These are summarised below.

THE FOUR MEGATRENDS IDENTIFIED FOR THE ENERGY CLUSTER

4

Australia-Indonesia Centre Megatrends: ENERGY

More Affluent, More
Informed Consumers
This megatrend describes the
changing nature of the increasing
demands for energy in Indonesia
and Australia. Energy demand is
derived from demand for resources,
products and services that use
energy to be produced and supplied.
Energy use is therefore determined
by the number of users, the amount
used per user, and their energy
preferences and available options.
More energy consumers and
growing consumption: Global
demand for energy will increase 37%
by 2035. Most of this (96%) will be
in non-OECD Asia. Indonesia will be
one of the biggest contributors to
this future growth in energy demand
due to projections of its economy
continuing to grow at 4-6% per year,
its population increasing by another
70 million people and 90 million
people being added to its consuming
class by 2035. Consequently,
Indonesia’s annual demand for energy
is projected to increase 180% by 2030.
At least a third of the ‘new consumers’
will be in mega-cities, and rural
energy demands will also increase as
the government rolls out initiatives
to improve island connectivity,
increase spending on infrastructure,
and provide electrification to all.
Australia’s population, economy and
personal incomes are also projected
to continue growing, but at slower
rates. Projections for Australia are
that its population will increase by 6
million by 2035, its Gross Domestic

Product (GDP) will grow at 2-3% per
year, and real wages are expected
to increase by about 40% to 2050.
The effect of this on Australia’s total
energy demand will depend on
how the other energy megatrends
materialise and government policies.
Based on the expectation that all
megatrends materialise, Australia’s
primary energy demand will likely
continue its declining trend (21% lower
by 2050, due to improved efficiencies
and high penetration of renewable
energy sources) and its final energy
use will increase by 22% by 2050.
And, although further expansion of
fossil-fuel energy exports is currently
planned for both countries, this
is projected to rapidly decline as
renewable energy becomes more
affordable, scalable and clean.
Changing energy preferences
(richer, informed, greener): Trends
of high-carbon consumption in both
Australia and Indonesia will continue
at least in the shorter-term. This
increase will be due to the inertia
in prevailing dominant economic
and cultural practices and as the
growing middle-class, especially in
Indonesia, increases its consumption
of more energy-intensive products
(e.g. imported or packaged goods)
and travels more. The net effect of
this on total energy demand will
depend on trends in energy-intensity,
efficiency and pricing. Consumer
awareness of the energy-intensity of
products is projected to improve as
their environmental awareness grows
(particularly as climate extremes
become more prevalent) and new

technologies make it easier and
cheaper to measure and label the
energy and environmental footprints
of products. The rates of growth in
energy demand from commercial and
industrial users have been declining
in Australia, and are projected to
also begin declining in Indonesia
as efficient technologies are more
widely adopted, and as both countries’
economies continue to shift to service
industries. Evidence for these trends
in commercial energy demand in both
countries include: declining energyuse per unit GDP and per capita; the
increased use of smart meters and
greener energy choices (particularly
in Australia); the growing numbers
of internet-based businesses (i.e.
low-energy economic activities);
and expanding energy-efficient,
off-grid urban renewal programmes.
These trends are also increasingly
being supported by governmentfunded campaigns to develop new
technologies such as smarter grids,
green energy sources, and energyefficient appliances and materials.

5

Green Energy’s
Quiet Take Over
This megatrend projects that the
recent rapid global increases in
development and adoption of
renewable energy technologies,
battery storage and electric vehicles
will continue and that these could
be rapidly and widely adopted
within Indonesia and Australia.
The main drivers of these trends
are the rapidly growing global
pressures to mitigate climate change
– reflected in carbon prices and
strict carbon mitigation targets –
and the continual improvement in
affordability, scalability, and reliability
of renewable energy and battery
storage technologies. Substantial
opportunities are projected to
materialise and continually grow
for both countries to rapidly
and cost-effectively realise deep
decarbonisation, due to their large
renewable energy endowments.
Investments and policy support for
renewable energy have improved over
the last decade in both countries,
but these efforts are not yet deep,
comprehensive or sustained. And,
the recent trends in Indonesia and
Australia of regulatory uncertainty
related to climate mitigation and
renewable energy are projected to
delay and possibly prevent these
countries realising the potential
benefits of their renewable resources.
The final penetration of renewable
energy, therefore, will be heavily
influenced by the regulatory
environments and investment
strategies adopted by both countries.

6

Technological innovation creating
more affordable green energy: Fossil
fuel production and consumption
face an uncertain future. Unless
technologies such as carbon capture
and storage can be demonstrated
and deployed at a reasonable cost,
the role of fossil fuels is likely to
reverse over the next 15 years due
to global agreements to cut carbon
emissions and improve air quality,
and as renewable energy prices keep
falling. Gas may substitute some
coal and oil, and regional and global
renewable energy sources will rapidly
increase their relative contributions
as they have been doing over the last
decade (increasing 300% in 10 years).
The availability of affordable and
scalable renewable energy sources in
Indonesia and Australia could grow
exponentially if the costs of renewable

Australia-Indonesia Centre Megatrends: ENERGY

energy and battery storage continue
to fall (having already declined by
85% over the last 5 years and as the
USA, China and Europe continue
ramping up their investments in these
technologies), and as the carbon
mitigation targets become stricter
and carbon prices rise. Consumers in
remote regions of both Indonesia and
Australia – including communities,
individuals, and businesses – are
also projected to increasingly adopt
renewable energy technologies,
due to the availability of substantial
renewable energy resources and
the fact that these technologies are
already more affordable, scalable and
reliable than fossil fuel-based options.
These trends are also unlikely to be
impeded by prevailing low oil prices
because most renewable energy
sources are predominantly used

to generate electricity (which will
contribute an ever-growing share to
total energy supplies in both countries
and as electric vehicles become more
affordable and reliable). Critically,
these possible trends depend on the
regulatory environments created
by both governments. Whilst both
countries have policies encouraging
the uptake of renewable energy, these
policies need further strengthening
and sustained commitment over time
for renewable energy to reach its full
potential. These renewable or cogeneration micro-power opportunities
are especially applicable to Indonesian
and Australian remote regions
(particularly islands) where large-scale
grid electricity is too expensive.
Energy policy, finance, and
economics: Both Australia and
Indonesia have the natural resources
available to take advantage of
emerging innovations from the
growing global investments in
renewable energy and energy
efficiency. In Indonesia, however,
the regulatory and legislative
environments governing energy are
less than ideal for building investor
confidence. This issue is recognised
globally, and is reflected in Indonesia’s
poor performance in numerous
indices, such as The World Bank’s
2014 Ease of Doing Business Index
and Transparency International’s
2014 Corruptions Perceptions Index.
It is mostly for these reasons, and
not technical barriers, that there is
limited exploitation in Indonesia of the
opportunities created by the trends in
renewable energy supply and demand.
In Australia, conflicting and continually
changing policies by government are
hampering long-term investments

in renewable energy. Examples of
these include the recent loss of
bipartisan support for the Renewable
Energy Target in Australia’s electricity
generation sector which brought years
of sustained investment to a halt in
2014-15 and the reversal of the carbonpricing policies. Such changes and
uncertainty in government policies are
undermining investments in research,
development and commercialisation
of renewable and efficient energy
technologies. The government is
also currently regulating residential
electricity pricing with the intent of
ensuring utilities are able to cover
their substantial investments made
in upgrading and expanding the
electricity grid. This pricing policy
is pushing up electricity prices even
as many businesses and households
increase their energy efficiency. In
many instances it is forcing them to
get off the grid by adopting affordable
and efficient rooftop solar panels.

Clashing Interests
and Ideologies
In this megatrend the global trends
of income and wealth inequality,
marginalisation of large populations,
religious radicalism and intolerance,
and expanding ideological divides
are highlighted as powerful drivers
feeding growing intolerance and
exacerbating uncertainties, tensions,
and insecurities. High profile global
examples of this are the growing
geopolitical risks in Russia, terrorism
in the Middle East, and increasing
numbers of environmental refugees
around the world. The possible
implications of these global trends for
Indonesia and Australia are that they

will increasingly materialise in both
countries in the form of selfish and
intolerant behaviours and potentially
magnify uncertainties, tensions, and
insecurities amongst and between
communities and nation states.
Possible consequences of these trends
are that they could undermine the
consensus required to commit to
long-term investments in appropriate
energy resources needed for long-term
economic, social and climate security.
Another trend with growing global
evidence, is the increasing numbers
of individuals, communities, NGOs,
businesses and cities taking it upon
themselves to contribute to protecting
and enhancing local and global
climate, environmental, economic
and energy security. And in most
instances, these initiatives are because
National and State governments
are not acting in the public
interests, or are not acting at all.
Energy policy uncertainties are
prevalent in both Australia and
Indonesia due to differences in
worldviews and ideologies about
climate change or conflicts of interest.
These uncertainties are substantial
impediments to large and sustained
investment in energy infrastructure,
and particularly renewable energies,
which do not have sufficient
momentum to be self-sustaining.
However, there are now small signs of
an emerging trend in both countries of
growing support for renewable energy
production and consumption. In the
case of Indonesia, the combination
of the new Jokowi Government’s
priorities of promoting the provision
of electricity for all and its Maritime
Doctrine will ensure renewable energy
7

becomes a major part (about 25%)
of its future energy mix. In Australia,
this shift towards more renewable
energy sources and energy efficiency
is being driven by the efforts of
more and more individuals and
businesses to exploit the economic
rationale of avoiding rising gridelectricity prices through adoption of
connected and off-grid solar systems.

Increasing Windows
of Opportunity
In this megatrend the combination
of global trends in climate change
mitigation, geo-political instabilities,
increasing risks from climate change,
bottom-up collaboration and
affordability of renewable energy, are
creating ‘windows of opportunity’
for Indonesia and Australia to reduce
their reliance on fossil fuels and to
realise benefits from their substantial
renewable energy resources. These
opportunities are being enhanced by
trends in energy efficient supply and
consumption goods and services.
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Catastrophic and geo-political events
catalysing large-scale coordinated
policy responses: Windows of
opportunity are situations where the
prevailing patterns of energy-resource
allocation and use begin to become
untenable for sufficiently large
numbers of affected stakeholders,
thus catalysing coordinated changes
to the system. Where traditional
sources of energy are at risk of
becoming unstable, prohibitively
costly, or unsafe, this increases the
incentives for individual countries
and businesses to develop alternative
(preferably domestic) energy supplies.
The large and growing societal costs
from air pollution and climate-change
due to fossil fuels is a growing trend
that is leading to stricter policies to
shift energy production. China, for
example, is tackling air pollution
and climate change by closing coalfired power stations, reducing coal
imports and usage, and ramping
up renewables. Another relevant
trend is the increasing vulnerability
of businesses, governments and
economies to financial shocks, which
many believe will occur again soon.
Such crises are powerful catalysts
for change, such as the $90 billion
of public funds (leveraging $100
billion in private capital) invested
by the USA in strategic clean
energy investments after the 2008
Global Financial Crisis. Importantly,
the Indonesian and Australian
governments need to be well-prepared
and have well-developed cultures
of cooperation and coordination
to be in positions to effectively
take advantage of catastrophes.

Australia-Indonesia Centre Megatrends: ENERGY

Coinciding combinations of
innovations: The increasing trend
in the number and frequency
of coincident and coordinated
combinations of innovative
technologies, processes, and policies
will create substantially more
game-changing opportunities in the
energy sector. New co-generation
technologies, cleaner and moreefficient end uses, smarter grids,
and Big Data are opening pathways
to more affordable, scalable, diverse
energy supply and demand options.
And the trends in both Indonesia
and Australia of growing demands
for more power from mini-grids and
isolated off-grid systems (particularly
in remote regions and islands) will
put increasing pressure on regulators
to innovate, enabling regulatory
environments to overcome challenges
such as slow deployment, high
upfront capital costs, limited access
to cheap credit, or the interests
of incumbent players. In the case
of smarter grids and Big Data, the
geo-political issues of cyber-security
and consumer privacy remain as
impediments to the widespread
adoption of these technologies.
3D-printing and electric vehicles are
expected to expand and become
cheaper, leading to changes that could
radically reduce the quantities of
fuels currently used in the transport
sector. Carbon capture and storage
is not projected to materialise as
an economically viable option.
Exploring ways to enable the needed
cooperation across jurisdictions,
sectors, and disciplines to realise
synergies from the many coincident
and complementary trends is essential.

Growing cooperation and
coordination among nations and
business: Energy security is one
of the critical shared problems
that faces Indonesia and Australia.
Solutions to this challenge will require
coordination and cooperation not
just between governments, but also
research and business partnerships.
This is also true more broadly in
Southeast Asia, with ASEAN having
developed an energy cooperation
plan to ensure a secure and reliable
energy supply for the region. While
security often emphasises greater
use of domestic resources there is
also the potential to diversify energy
supplies by importing directly from
neighbouring countries. Australia
has the potential to contribute to the
ASEAN network by developing and
connecting a High Voltage Direct
Current subsea cable via Indonesia,
and it has excess capacity in electricity
generation. However, some significant
challenges posed by the depth of
the ocean, the distances involved,
and grid stability will require further
research. Civil society actors are
also increasingly involved in energy
issues in Australia and Indonesia, and
are putting increasing pressure on
governments to ensure provision of
equitable, affordable energy, often
through raising the awareness of the
public or, particularly in Indonesia,
developing the capacity of local
communities to meet their own
energy needs from local resources.

Next steps
The foresighting process was
undertaken in a short timeframe
in order to meet the advanced
stage of planning for the Clusters’
CLIPs. However, the process of
engagement and discussion between
the Indonesian and Australian
researchers in each Cluster enabled
mutual learning about shared issues
and identified many cross-cutting
research priorities. The megatrends
now provide a foundation for the
justification of the CLIPs, and the
prioritisation of future research
so far not included in the CLIPs.
These priorities will be of equal
relevance to other research and
development initiatives between
Indonesia and Australia.
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The CSIRO
foresighting method
and process

The AustraliaIndonesia Centre
The Australia-Indonesia Centre (AIC)
was formed in 2014 to strengthen and
deepen Australia-Indonesia business,
government, education, research, and
community links. It has the goal of
‘building greater research collaboration
between Australia and Indonesia
in areas of shared challenge’. The
Australian Government is providing
$15 million in 2014-2017 to support
the AIC. In Australia, five major
research partners will also contribute
funding and in-kind support:
Monash University, the University of
Melbourne, the University of Sydney,
the Australian National University and
CSIRO. In Indonesia, there are seven
partners: Institut Teknologi Bandung
(ITB), Institut Pertanian Bogor (IPB),
Universitas Airlangga (UNAIR),
Universitas Gadjah Mada (UGM), the
Institut Teknologi Sepuluh Nopember
(ITS), Universitas Hasanuddin (UNHAS),
and Universitas Indonesia (UI).
The Indonesian partners coordinating
committee is supported by the
Indonesian Ministry for Research,
Technology and Higher Education –
formerly supported by the Ministry for
Education and Culture, Department
of Higher Education (DIKTI).

institutions, and facilitated by a Cluster
Coordinator, a Cluster Investment
Plan (CLIP) was developed in 2015
for each Cluster. This was undertaken
through planning workshops held in
Australia and Indonesia. Research has
already begun in the Clusters, with the
funding of several collaborative Small
Grant Projects beginning towards the
end of 2014. 23 such projects were
selected and funded by the AIC, while
a further 28 projects were selected and
funded by DIKTI on behalf of the AIC.
In addition, Rapid Start Projects (up
to four funded by AIC, with up to four
funded by DIKTI) commenced in 2015.
CSIRO was invited by the AIC to assist
with the Cluster planning process by
applying its ‘foresighting’ method,
which can analyse key trends in each
theme towards 2030 and beyond. This
was intended to assist each CLIP to
be evidence-based and anticipatory,
and to enable a pathway to market,
adoption and application. In
addition, this process was intended to
rationalise and focus the Small Grant
and Rapid Start Projects towards each
Cluster’s more strategic directions.

THE VALUE OF FORESIGHTING
There are many motivations for
investing in a foresighting study. In
general, foresighting can help leaders
identify, anticipate and proactively
respond to forthcoming change
which has the potential to harm or
help an organisation. Foresighting
has its greatest value in examining
issues outside an organisation’s
control, such as social, technological,
economic, environmental and
geopolitical forces that will express
themselves over a longer time frame.
In 2009 CSIRO established the
CSIRO Futures Project to assist its
strategic planning and investment
for emerging areas of national
research priority, summarised in
the 2012 report ‘Our future world:
Global megatrends that will change
the way we live’ (see http://www.
csiro.au/Portals/Partner/Futures.
aspx). Since then, the CSIRO Futures
Project has applied the method to
support planning in national food
security, mining, manufacture,
sport, tourism, cyber security,
biosecurity, water supply planning

The AIC will collaboratively research
solutions to shared national
challenges in four major themes:
• ENERGY
• INFRASTRUCTURE
• AGRICULTURE AND FOOD
• HEALTH
Groups of Australian and Indonesian
universities are being formed around
each Cluster. Lead by two nominated
Australian and two Indonesian
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and property markets. Through this
experience of working with diverse
industry, government and community
clients, the following benefits of
foresighting have become evident:
• STRATEGIC VISION: developing
and agreeing on a shared vision
and a commitment amongst
stakeholders to take tactical action.
• STAKEHOLDER ENGAGEMENT:
providing systematic collective
reflection by engaging stakeholders
and building collective ownership
of the long-term future.
• THOUGHT LEADERSHIP: providing
informed and credible information
of future trends that may reshape a
domain, sector or parts of society.
• WISER CHOICES: combining
evidence-based information
of different futures with the
judgement and intuition
of decision-makers.

• RESEARCH AND INNOVATION
PRIORITIES: providing evidence
of potential societal trends
which require greater research
investment to better understand,
anticipate, manage or take
advantage of their effects.

FORESIGHTING METHOD
AND PROCESS
The foresighting method is
flexible, but is usually based on
three components: megatrends,
megashocks and scenarios (Fig. 1).
Megatrends are defined as ‘significant
shifts in social, environmental,
economic, technological or
geopolitical conditions that have
the potential to reshape the way a
company, industry or society operates
over several decades into the future’.
Megatrends are the combination of
linked trends, defined as ‘a significant
pattern of activity typically occurring
within an industry or societal sector,

• A PLATFORM FOR CHANGE:
providing the environment
to analyse and decide on the
best options to ensure success
in the coming decade.

or within a localized geographic
region, with implications for decisionmaking’. When analysed in isolation,
trends may have limited meaning,
but when collated into megatrends
they can be indicative of a broader
fundamental shift in society.
Megashocks are similar to
megatrends, but rather than emerging
gradually they happen suddenly with
little forewarning. Like megatrends,
they may be either positive or
negative and create far-reaching
and irreversible changes to society.
However, they are known risks and are
defined by similar preceding historical
events, but the timing, location,
nature and magnitude of the impact
is hard to predict. Examples include
the 2008 Global Financial Crisis,
which was preceded by the 1998 Asian
Financial Crisis and the 1929 Great
Depression, and natural disasters such
as the 2004 Boxing Day Tsunami.

rend
Megat

A
Scenario

Megatrend B
Space

Mega

Figure 1. The scenario space
and the role of megatrends
and megashocks in forming
future scenarios.
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trend

C

THE
FUTURE

Scenarios are the range of plausible
futures that may unfold, including
the outcomes of megatrends and
megashocks. The purpose of a
scenario is not a prediction or a plan
of the future, but rather it aims to
challenge the mindset of the people
who use them. This is usually achieved
through a participatory planning
process. In the CSIRO Futures approach
megatrends, and megashocks are used
to identify a ‘scenario space’ (Fig. 1).
The foresighting process follows
five steps (Fig. 2). Step 1 identifies
the scope and key issues and
questions of relevance to the project
stakeholders. Step 2 conducts a
‘horizon’ or ‘environmental scan’
which casts a net over all potentially
relevant patterns of change, usually
within five groups: geopolitical,
economic, environmental, social
and technological. However, any
patterns identified must be validated
and salient to the stakeholder, and
therefore have to be screened and
prioritised. In Stage 3 the trends
are collated and synthesised into
megatrends, megashocks and
scenarios, usually through some
participatory processes with
stakeholders. Stage 4 then crafts
and communicates a narrative about
the future, and Stage 5 integrates
the narratives into the stakeholders’
strategy or decision-making processes.

Understand
core issues
and questions

Identify patterns
of change
(trends)

Identify
salient
patterns
of change
(megatrends,
megashocks,
scenarios)

Craft and
communicate
a narrative

Inform strategic
decision making

Figure 2. The CSIRO Futures foresighting process.
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The AIC
Foresighting Project
Due to the short project time frame
(November 2014 – June 2015) and
the advanced stage of the Clusters’
planning, the standard CSIRO method
had to be accelerated. The overarching goal was ‘to support the
development of CLIPs which focus on
priority research areas of shared interest
between Australia and Indonesia, and
to promote integration, synergy and
learning amongst the Cluster teams’.
The design and timing of activities
was dictated by each Cluster’s
planning process. Also, to track the
learning and integration amongst the
AIC researchers resulting from the
project, an evaluation methodology
was applied. This was developed in
collaboration with UNHAS and the
University of Mataram (UNRAM,
Lombok), where earlier foresighting
was undertaken as part of the DFATCSIRO Research for Development
Alliance. Based on the results, the
method has been refined and applied
in the AIC Foresighting Project.
The objectives of the project were:
1. For each Cluster, analyse
megatrends and megashocks with
shared relevance for Australia
and Indonesia to support the
development of each Cluster’s CLIP;
2. Develop exploratory scenarios
with AIC partners of Australian
and Indonesian regional
development to identify and
integrate research priorities
within and between Clusters;
3. Test and apply a method to assess
the learning and integration
achieved amongst AIC researchers
as a result of the foresighting.
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Five activities were undertaken to
achieve these objectives (Fig. 3):

ACTIVITY 1 HORIZON SCANNING
(NOVEMBER 2014-JANUARY 2015):
The first step was to engage the
Cluster teams in Australia and
Indonesia through Cluster planning
workshops and other events in
November 2014 – January 2015.
Horizon scanning of shared issues,
drivers of those trends and potential
megashocks was undertaken.
Subsequent to these events the CSIRO
team collated relevant data on these
issues and their trends, in consultation
with the Cluster researchers.
ACTIVITY 2 CLUSTER MEGATRENDS
(FEBRUARY-JUNE 2015):
The CSIRO team then collated
megatrend narratives for each Cluster,
and delivered these as draft reports
to the Cluster teams for validation
and screening. After discussion and
review the narratives were finalised
for each Cluster, and delivered as
a megatrend report to the Cluster
Leads and Coordinators. The Clusters
then applied this information to
justify and refine their research
priorities, and included summaries
of relevant information in the CLIPs.
ACTIVITY 3 SCENARIO PLANNING
WORKSHOP (APRIL 2015): Because
the planning of Small Grants and
Rapid Start projects has occurred
in some isolation, a more strategic
exercise was required to encourage
integration and synergies amongst
the Clusters. A scenario planning
workshop was held in Indonesia with
the Cluster Leads and Coordinators to
explore potential future development
paths for remote and regional
communities in both countries.

Australia-Indonesia Centre Megatrends: ENERGY

Informed by the validated megatrends
and megashocks collated in Activity
1 and 2 for each Cluster, participants
developed visions and scenarios
for case study locations. From the
workshop, pan-Cluster synergies and
research priorities were identified.

ACTIVITY 4 FORESIGHTING
EVALUATION METHOD (APRIL
2015): To refine the evaluation
method developed previously
between CSIRO, UNHAS and
UNRAM as part of the DFAT-CSIRO
Research for Development Alliance,
two 1-day workshops were held in
Makassar and Lombok to repeat
the exercise. These collaborations
utilised Theory of Change and social
learning indicators to evaluate
the impacts of scenario planning
for urban water infrastructure
and rural livelihoods analysis.
ACTIVITY 5 FINAL INTEGRATION
AND EVALUATION:
To re-engage the Cluster teams and
their CLIPs, a second scenario planning
workshop will be held with all AIC
researchers. This workshop will enable
the revisiting of the initial scenarios
developed in Activity 3 through a
repeat exercise. This will promote
integration and learning across the
Clusters and their CLIPs, and highlight
potential synergies for emerging
research in 2015-2017. The evaluation
methodology developed in Activity
4 will be applied at the workshop to
evaluate the impacts of the project.
This report delivers Activities 1 and 2.

ACTIVITY

OUTPUTS

Horizon
scanning

Cluster
megatrends

Scenario
planning
workshop

Cluster
Scenario
Planning
Report

Foresighting
evaluation
method

Final integration
and evaluation

Figure 3. The AIC Foresighting Project process, showing activities and outputs.
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Context:
Indonesia and Australia
In spite of their close proximity and the sharing of
an international maritime border, Indonesia and
Australia are very different nations. Geographically,
politically, culturally and economically there are
some similarities, but also some stark differences.
Particular similarities are large conurbations which
dominate the populations of both nations, and
many remote, less developed regions. In tropical
northern Australia, many of the remote regions
have more in common with the eastern islands of
Indonesia and Papua than the rest of Australia.
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Both countries are also blessed with
substantial stocks of natural resources,
and of particular relevance to this
study, renewable and non-renewable
(fossil fuel) energy resources.
These energy resources contribute
substantially to both countries’
economies in the form of revenues
generated from exports and from their
direct use in power generation. The
two countries differ in their geology,
climate, populations, culture, religion
and stage of economic development.

Indonesia
Indonesia (Fig. 4) comprises over
17,000 islands, of which only 6,000
are inhabited, and the larger ones
(i.e. Sumatra, Java, Bali, Lombok,
Sulawesi and Seram) have mountains/
volcanoes ranging between 3,000 and
3,800 m above sea level. Indonesia
is also tectonically unstable with
approximately 120 of 400 volcanoes
active (Marshall 2008). Indonesia
experiences two seasons, a wet
season and a dry season; although
some regions such as west Sumatra,
northwest Kalimantan, west Java,
and Papua experience only slight
differences in rainfall and temperature
between the seasons and others such
as Lombok and Sumbawa, experience
far more pronounced differences with
droughts in the dry season and floods
in the wet season. These geological
and climatic conditions mean
Indonesia not only has substantial
fossil fuel energy resources but it is
also well-endowed with relatively
easily accessible geo-thermal and
hydro renewable energy resources.

destination (BPS 2015). In terms of
annual value of Indonesian trade, the
proportion contributed by exports and
imports with Australia has declined
from approximately 3% and 6%,
respectively, in 2001 to 2.5% in 2013.
Since the overthrow of the Suharto
regime in 1998 and the adoption of
a democratic system of government,
Indonesia has had five presidents.
This period of relative political
stability has contributed greatly to
the nation’s rapid economic and
human development, with the
most recent election in July 2014
registering 135 million votes from
over 6,000 inhabited islands (IFES
2014). Since 1999 a long term process
of decentralisation has shifted
government control and tax-raising
powers from the national to districtlevel governments (Green 2005).
Corruption is a major impediment
to transparent governance,
however, and in 2014 Indonesia
received a corruption perception
score of 34, up 2 points from 2013,

but still the 107th least corrupt
country in the world (Transparency
International 2014). In March 2012
the government issued the National
Strategy of Corruption Prevention
and Eradication, which has medium
and long-term plans to achieve the
vision of an anti-corruption nation.
Also, decentralisation has revealed
the under-developed capacity at these
lower levels of government which is
hampering effective governance and
slowing development and progress
toward the Millennium Development
Goals (Butler et al. 2014a). This is
reflected in Indonesia’s Human
Development Index (HDI: a composite
indicator of per capita income, life
expectancy and education levels)
which in 2014 was 0.684, ranking
108th in the world and similar in rank
to Palestine, Botswana and Egypt. The
HDI for Indonesia has been increasing
steadily since the first analysis in 1990,
when it was 0.528 (UNDP 2014). This
is reflected in the growing proportion
of the population that had completed

Indonesia’s economy is the 16th
largest in the world, with a GDP in
2013 of US$868 billion (The World
Bank 2014a). The economy has been
growing rapidly, at 5-6% per annum
since the 1990s (with the exception
of the two financial crises in 1997
and 2008). Projections suggest that
economic growth will continue to
grow at about 5% per annum in
the short term and decline to 3.4%
per annum in 2030-2060 as the
population ages and becomes less
productive (Johansson et al. 2012).
Exports to Australia are a small
proportion of Indonesia’s overall
exports, and currently Australia
is the nation’s 11th largest export

Figure 4. Indonesia and Australia.
17

secondary school, which has risen
steadily from 23% to 31% from 20042013. There is wide variation within
Indonesia in human development,
however, with the eastern provinces of
Nusa Tenggara Barat, Nusa Tenggara
Timor and Papua having far lower HDIs
of 0.66 to 0.68, compared the HDI in
Jakarta of 0.78 (BPS 2014). Poverty,
food insecurity and lack of services
is similarly high in these provinces,
with 35% of rural households in
Papua, or 828,000 of the population,
living in poverty (BPS 2014).

Australia
Australia (Fig. 4) is an Oceanian
country comprising the mainland
of the Australian continent, the
island of Tasmania, and numerous
smaller islands. Australia’s size gives
it a wide variety of landscapes, with
tropical rainforests in the north-east,
mountain ranges in the south-east,
south-west and east, and dry desert
in the centre. It is also the lowest, the
flattest and (apart from Antarctica)
the driest country in the world
(Australian Government 2015). Rainfall
in Australia is highly variable with low
average annual rainfall over most of
the continent and intense seasonal
falls in the tropics. The rainfall
pattern is concentric around the
extensive arid core of the continent.
The wettest regions are in far north
Queensland and Tasmania. These
geological and climatic conditions
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mean Australia’s substantial stocks
of coal and gas are complemented
with significant renewable energy
capacities in the form of solar
and wind energy resources.
Australia’s economy is currently
the 12th largest in the world (The
World Bank 2014a). The economy has
been growing steadily at 3-4% per
annum since the recession of 1993
(ABS 2012). Projections suggest that
economic growth will continue to
grow (The World Bank 2014b), but
rates will decline to an average of
2.2% per annum between 2030-2060
as the population ages (Johansson
et al. 2012), which is slower than that
predicted for Indonesia. Exports to
Indonesia are a small proportion of
Australia’s overall exports. In 2012
they valued only $6.6 billion (Austrade
n.d.). After a rise to approximately 4%
of total annual trade value in 19961997, goods exported to Indonesia,
and goods and services imported
from Indonesia, have halved to around
2% of value. However, since 2008
services exported to Indonesia have
increased to nearly 4% of annual value.
Since Federation in 1901, when the
seven colonies of Australia agreed to
form a nation under a constitutional
monarchy under the British sovereign,
the modern nation of Australia
has grown to be a multi-cultural
society. During the 1930s, 1950s and
1960s immigrants from numerous
European nations arrived, followed
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by Vietnamese and Chinese during
the 1970s and 1980s. Today, Australia
is one of the most culturally diverse
nations in the world. Democratic
Federal, State and Territory elections
occur on a 3 year cycle, with political
party elected under a Prime Minister,
Premier or First Minister, respectively.
Australia has a corruption index
of 80, and is currently the 11th
least corrupt country in the world
(Transparency International 2014).
The low levels of corruption and
high levels of capacity and capability
are reflected in Australia having the
second-highest HDI rank in the world,
with a HDI of 0.933 and following
only Norway on 0.944 (UNDP 2014).
However, this masks a wide variation
between the predominately urban
population and Indigenous Australians
who largely live in remote areas of
the Northern Territory, Queensland,
Western Australia and New South
Wales. Yap and Biddle (2010)
calculated the HDI for Indigenous
Australians to be 0.737, and Butler
et al. (2014b) estimated the HDI for
Torres Strait Islanders to be 0.736.
The ongoing discrepancy in the wellbeing of Indigenous Australians and
mainstream Australian society remains
a major challenge, and has been
the focus of a national government
policy, ‘Closing the Gap’, since 2008
(Productivity Commission 2014).

Megatrends
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The horizon
scanning method

Energy Cluster
horizon scanning

In November 2014 the AIC
Foresighting Project team developed
a standard approach to engaging the
Clusters for the Activity 1 Horizon
scanning. During Cluster planning
meetings between Indonesian and
Australian Cluster researchers a 2
hour session was devoted to this
exercise. The following questions
were asked and discussed jointly:

The Energy Cluster joint IndonesianAustralian researcher workshop was
held in Bandung, Indonesia in late
November 2014. A horizon scanning
activity was undertaken on 24th
November with 35 members of the
Cluster, including representatives
from the AIC and CSIRO. Five of the
representatives were from Australia,
with two from The Australian
National University, two from Monash
University and one from the University
of Melbourne. The remaining
participants were from Indonesian
institutions including: UNHAS, IPB,
ITSN, ITB, UI and UGM. The horizon
scan workshop exercise segregated
participant concerns into common
issues, drivers and megashocks.

1. For the Cluster’s theme, what are
the most important shared issues
for Indonesia and Australia?
2. What are the underlying
drivers of each shared issue?
3. What megashocks could
potentially occur and change
the trends in the drivers, and
therefore the shared issue?
4. What data or information is
available to substantiate this?
Potential categories of
collaboration on the shared issues
were designed as follows:

Three broad issues were identified:
decarbonisation of fossil fuel
dependent economies, meeting the
growing rural and urban energy
demands, and managing opportunities
and conflicts in allocating and using

A. Australian capacity to address
an Indonesian challenge
B. Indonesian capacity to address
an Australian challenge
C. Shared challenge requiring
collaborative skills and capacity
D. Shared challenge that has global
relevance/exportable value
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scarce and shared resources. When
all the sub-issues identified under
each of these three broad issues
were included, there were a total of
14 shared issues; all of which were
Category C or D and two of which
also had characteristics of Category A
(Table 3). The two Category A issues
were: ‘capacity for holistic integrated
policy and planning for complex
issues’ and ’sharing infrastructure
over-capacity in Australia with
Indonesia’. Potential megashocks
varied between the issues, but the
most frequently mentioned were
climate-change related extreme
events, political-economy shocks (e.g.
corruption, vested interests, changing
government and government policies),
food and oil price shocks, novel
technology shocks, geo-political
security shocks (e.g. terrorism,
cross‑border disputes, refugees),
nuclear energy disaster, and extended
energy blackouts.

TABLE 1. THE SHARED ISSUES, DRIVERS AND MEGASHOCKS IDENTIFIED BY MEMBERS OF THE ENERGY CLUSTER, WHERE SHARED
ISSUES HAVE BEEN CATEGORISED INTO ONE OR MORE OF FOUR CATEGORIES: A – AUSTRALIA CAPACITY HELPING INDONESIA; B –
INDONESIA CAPACITY HELPING AUSTRALIA; C – SHARED ISSUE BOTH COUNTRIES HAVE A PROBLEM WITH; D – SAME AS C BUT WITH AN
INTERNATIONAL MARKET POTENTIAL.

SHARED ISSUE
1. Challenge of
decarbonisation of
fossil-fuel dependent
economies

CATEGORY
C and D

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

-- Need to deal with climate change

-- Climate change

-- Both countries have an abundance of fossil
fuels, and are dependent on exports of fossil
fuels with incumbent players wanting to
maintain status quo

-- Lack of international collaboration
Conflict over remote islands
-- Carbon sequestration disaster

-- Stricter CO2 emissions targets
2. Holistic integrated
policy and planning
for complex issues
3. Shared maritime
resources in the
Arafura/Papua
region

Mostly A

C

-- Lack of integrative processes across
policy agencies

-- Major change in government policies –
may be more relevant for Indonesia

-- Jokowi is promoting Indonesia as a maritime
nation (Maritime Ministry and Doctrine).
Seeing the marine environment as an
economic opportunity rather than a border
with other nations

-- Major change in government – reduction
in fuel subsidies affecting fishermen
-- Cross-border disputes between Indonesia
and Australia, and other Asian nations

-- Northern Australia development agenda and
border governance
-- Focus on alternative energy for fishing boats,
need for regulation
4. Insufficient
research funding
from national
governments. Need a
framework to assess
and inform what is
sufficient/necessary

C

-- Cultural perceptions of the electorate. In
Indonesia money is for feeding the nation
not for research – in Australia perception is
that research is not important. Overall lack of
appreciation of the benefits of research

-- ASEAN Economic Community agreement
2015 will reduce trade barriers in
Southeast Asia, and workforce controls

5. Inappropriate
incentives for
renewable energy
implementation

C

-- Low oil prices. Societal opinions and
preferences. Business interest influencing
policy. Jokowi government increasing
investments in infrastructure and renewable –
but ‘energy illiterate’

-- Oil price rises and demand profile (ratio
of demand for different components of
crude oil)
-- Policy lobbying by incumbent players

-- No conflict between Indonesian petrochemical
providers and investing in renewables
6. Energy illiteracy in
society

C

-- Education and the need to care. In Australia
and Indonesia people have been lulled into
a sense of security and complacency due to
abundant or subsidised energy resources
-- Confusion due to media interpretation and
media bias (particularly social media)

7. Nuclear power
options

C

-- Scientists encouraging government in
Indonesia to consider because other sources
will never meet demand

-- Energy prices
-- Blackouts and brownouts raise awareness
of peak demand excesses
-- Community conflict over electricity
‘stealing’ in Indonesia (e.g. Sumatera)
-- Nuclear disaster (e.g. Fukushima)
-- Politics of nuclear in Islamic country – will
influence international policies

-- Different safety regulations between Australia
and Indonesia driving different demand
-- Lack of nuclear engineers in both countries
hindering progress
-- Cost of nuclear relative to renewable
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SHARED ISSUE

CATEGORY

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

8.

Supergrid
between Australia
and Indonesia
for supplying
megacities

C

-- International governance and relations
-- Need for supplying megacities
-- New hydro technology for off-river storage and
generation suitable for Indonesia
-- Photo-voltaic technology competing with coal
-- Challenge of getting an undersea cable across
Timor Trench

-- International relations breakdown
between Australia and Indonesia, and
other Asian partners
-- Environmental and spatial concerns
of easements across Asian and
Indonesian islands

9.

Remote island
and region
electrification
based on local
production (two
tiers – existing
diesel-powered
communities and
those without
power in Indonesia)

C

-- Local capacity and governance to manage
new systems is low, but growing with mobile
technology – influenced by micro-credit
movement in Bangladesh
-- Rising costs of diesel (Indonesia) and
subsidised electricity (Australia)
-- Photo-voltaic technology, more affordable for
Indonesian islands

-- Oil price shock
-- Subsidy cuts
-- Photo-voltaic technology

10. Technical
challenges of large‑
scale integration of
renewable to grid
stability

C

-- Issues of demand management, supergrid
and microgrids
-- Suggested barrier to the deployment
of renewable

-- Disputes over the equitable distribution
of energy in Indonesia

11. Electric vehicle
demand
management for
grid

D

-- Electric vehicle technology
-- Price on petrol
-- Public perception (i.e. energy literacy)
-- Energy security – don’t want transport to be
dependent on imported liquid fuel

-- Oil price spikes

12. Managing carbon
capture and
storage (geosequestration)

C

-- Carbon capture and storage research and
technology
-- Bio-sequestration (forest) focus in Indonesia
– possible synergies with biodiversity and
ecosystem services
-- Geo-sequestration of interest to all, but
little investment
-- Indonesian government only interested when
funded by outside government

-- Technology suddenly available

13. Trade-offs between
land use, food
production and
biofuels – water,
energy, food nexus

D

-- Food security policy in Indonesia driving for
self-sufficiency
-- Development of northern Australia to exploit
growing Asian food demand
-- International pressure for biodiversity
conservation in Indonesia
-- REDD+ policies in Indonesia

-- Droughts
-- Food price spikes
-- Genetic engineering influencing biofuel
crop development/feasibility

A and B

-- Institutional capacity for renewable and
new infrastructure
-- Climate change perceptions driving building/
maintenance of existing coal/diesel
infrastructure
-- Policy support for renewable
-- Political collaboration/relations between
Indonesia and Australia

14. Sharing
infrastructure
(under capacity
in Indonesia,
over capacity in
Australia).
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Energy Cluster megatrends
CURRENT ENERGY SITUATION

The energy consumed in both
countries is driven by the dynamics
of their populations and economies,
historical infrastructure investments
and government policies. Both
countries’ primary energy demands
have increased over time and
the distribution across industry,

Indonesia
Australia
kilo - tonnes oil equivalent

Indonesia and Australia have
substantial stocks of fossil-fuel and
renewable energy resources (Jotzo
et al. 2014; Siagian et al. 2014). Large
investments have been made to
harness these resources for export and
domestic consumption, predominately
the carbon-intensive fossil-fuels of
coal, gas and oil. Australia’s primary
energy production in 2011-12 was
147,910 kilo-tonnes of oil equivalent
(ktoe) and comprised 60% coal, 20%
uranium, 13% gas and 2% renewables
(GA and BREE, 2014; Australian Bureau
of Statistics, 2013) and Indonesia’s was
174,724 ktoe comprising 47% oil, 27%
coal, 21% gas and 5% hydropower
and geothermal (APERC, 2013)
(Fig. 5). These energy sources
contribute substantially to the GDP
and tax revenues of both countries as
much of this production is exported.
For example, Indonesia and Australia
are the 4th and 5th largest energy
producers and 1st and 2nd largest
exporters of coal in the world,
respectively (World Coal Association,
2015). However, regulatory uncertainty
and bureaucratic constraints
in Indonesia have constrained
investments in oil extraction for
domestic energy use, with the result
that Indonesia now imports oil to meet
its growing domestic energy demands
(APERC, 2013; Patterson, 2015a).

Figure 5. Primary energy supply in Indonesia and Australia in 2011-12 (APERC, 2013).

Indonesia
Australia

Figure 6. Indonesian and Australian primary energy use by sector in 2010-11
(Australian Bureau of Statistics, 2013; Siagian et al. 2014).

transport, residential, commercial,
transport, agriculture and mining
activities is shown for both
Indonesia and Australia in Fig. 6.
In the case of Australia, primary
energy consumption has increased
by 2% a year from 2006 to 2012

but the rate of growth in energy
consumption has been declining
over the past 50 years due to greater
efficiencies from technological
improvements and fuel switching
and because economic growth has
occurred in less energy intensive
23

(commercial and services) sectors (GA
and BREE, 2014). In 2011-12, Australia’s
primary energy consumption was
6,194 petajoules and comprised 39%
oil, 34% black and brown coal, 22%
gas, and 4.6% renewable energy
(mostly bio-energy but with a large
increase in solar) (GA and BREE,
2014). Australia’s final energy use (i.e.
industry, mining, household, transport
and agricultural) is comprised of 23%
electricity (produced using coal, gas
and renewables), 24% natural gas, 18%
diesel, 14% petrol and 7% renewables
(Australian Bureau of Statistics, 2013;
ClimateWorks Australia et al. 2014)
(with over 95% of the population
with electricity access). Importantly,
the total electricity demand in
Australia has been declining over
the last decade largely due to the
widespread adoption of small-scale
solar energy and energy efficiency
measures (Fig 7; Australian Bureau of
Statistics, 2013; Parkinson 2015). This,
combined with recent investments
in grid infrastructure, has led to the
oversupply of electricity generation
capacity. While generation prices are
weak, the cost recovery approach
to pricing of electricity distribution
and transmission services is raising
retail prices and putting further
downward pressure on demand.
Australia’s electricity supply has also
started to decarbonise but there is
substantial uncertainty about the
future of renewable energy and
carbon policies in Australian politics,
which is impeding further significant
progress on this front (CSIRO, 2013).

Indonesia’s use of primary energy, on
the other hand, has been accelerating
in recent years (Fig. 7) and is projected
to continue as its population and
economy continue to grow. In the
shorter-term, to 2025 at least, this
growth in Indonesia’s primary energy

Figure 7. Energy use in (A) Australia and (B)
Indonesia between 2003-2013
(British Petroleum, 2014).
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demand is expected to be met
predominantly from their domestic
stocks of coal (International Energy
Agency, 2013). Electricity currently only
comprises 12% of total final energy use
in Indonesia – reaching only 78% of
the population – with the remaining

(A) Australia
Oil
Coal
Gas
Hydro
Renewable

Year
(B) Indonesia

Year

88% of the final energy use made up
of fuels from oil, coal, gas and biomass
(Siagian et al. 2014). The current final
energy demand in Indonesia, however,
already outstrips supply (as evidenced
by regular extended blackouts) and in
the short-term at least will struggle to
keep up with rapidly growing energy
demands of growing populations and
expanding consumer classes. This will
continue unless existing regulatory
uncertainties, fuel subsidies and
bureaucratic constraints are removed
to incentivise international investment
in energy development (Manners,
2014; Paramadina Public Policy
Institute, 2015; Patterson, 2015a, b).
The abundance of renewable energy
resources in both countries has
been barely exploited at all until
relatively recently when global climate
mitigation agreements incentivised
the R&D and commercialisation of
renewable energy, particularly in
developed countries as reflected
in the slight increases in hydro and
renewable energy in Australia (solar,
wind and biomass) (Fig. 7). The last
decade has seen an extremely rapid
uptake of renewable energy by
Australian households (e.g. rooftop
photo-voltaic systems) due to rising
electricity prices and Federal and
State support for renewable energy).
Australia’s Renewable Energy Target
(focused on electricity generation
only), however, has been weakened
since the present Government
withdrew bipartisan support for the
scheme, even after a review found
the scheme was not significantly
increasing costs to consumers

(Commonwealth of Australia, 2014).
This policy uncertainty created by the
government withdrawing its support
for the scheme has substantially
reduced confidence and investment
in the sector (Clean Energy Council,
2014), although support for renewable
energy remains unabated in most
Australian States. There has been
almost no increase in hydro or
renewable energy (geothermal, wind,
biomass or solar) in Indonesia in
recent years (Fig. 7) because global
mitigation targets don’t apply to
developing countries, because of
regulatory barriers and slowing
geo-thermal exploitation (Masna,
2015), and because of a lack of any
meaningful policy framework to
support the exploitation of these
resources (Frost and Sullivan, 2011;
Paramadina Public Policy Institute,
2015). The existing initiatives in
renewable energy, therefore, remain
small fractions of the total energy
budget of both countries (Fig. 7).

the projected increasing demand
from India for coal and oil will also
likely ensure these resources remain
large contributors to the exports of
Indonesia and Australia over the next
10 to 20 years (International Energy
Agency, 2014). Gas in particular is
projected to rapidly increase its share
of the total global energy mix, due
to its relatively lower production
costs and lower carbon intensity.
Australia is positioning itself to
supply these global demands,

The near-term future of energy
supply and demand in both countries
is reasonably predictable, due
to path-dependencies (positive
economic feedbacks and the interests
of powerful incumbent players)
associated with the substantial sunk
investments in coal-fired power
stations, coal mines, gas and oil rigs,
and energy-intensive industries such
as aluminium smelters and fuelbased transport systems (Unruh,
2002; Lockwood, 2013; Stirling, 2014).
The continued but rapidly slowing
demand from China and Japan and
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particularly through Liquid Natural
Gas exports from Gladstone (DIS,
2015). Additionally, the incumbency of
fossil fuels (coal in particular) in terms
of their value both to the economy
and established social and political
networks are likely to continue to have
a large influence on energy policies
in both Indonesia and Australia, with
the expectation that the prevailing
energy-mix will remain heavily fossilfuel based for another decade.
Given the above, the near-term
future of energy demand and
supply in Indonesia and Australia
may well be reasonably certain and
remain heavily biased toward fossil
fuels. However, this trend could be
dramatically disrupted if the rapid
advances in renewable energy
technologies (particularly storage and

electric vehicle uptake) and global
pressures against fossil fuels (e.g.
divestment campaigns, carbon pricing)
continue. Beyond 2025, the mix of
energy in Indonesia and Australia
will be influenced by factors such as
environmental regulations (carbon
pricing, emission-abatement targets,
air quality control), which in turn
will depend on the degree of climate
change and air-quality degradation
and their impacts on economies and
wellbeing; the relative efficiency
and affordability of renewable and
co-generation energy production and
storage, carbon capture and storage
technologies (CCS), and smart-grids;
domestic, regional and global policies,
politics and economics; pathdependencies in energy investments
and infrastructure; and the nature of

economic growth in China, USA, India,
Indonesia, Japan and Australia. Given
the complexities and uncertainties
of these diverse and interacting
factors it is difficult to confidently
predict the medium- to long-term
future of energy consumption and
production in Indonesia and Australia.
It is useful, therefore, to identify
megatrends in order to explore
implications and reveal potential
leverage points and options for both
countries to be able to have the
flexibility and capacity to proactively
steer their energy consumption and
production patterns in ways more
suited to future conditions. Four
over-lapping megatrends which have
been identified from prevailing and
emerging micro-trends reported in
the literature and media are examined
below. The four mega-trends are:
‘More Affluent, More Informed
Consumers’, ‘Green Energy’s Quiet
Take Over’, ‘Increasing Windows
of Opportunity’, and ‘Clashing
Interests and Ideologies’ (Fig. 8).

MORE AFFLUENT, MORE
INFORMED CONSUMERS
The demand for energy is derived
from the demand for resources,
goods, services and infrastructure
that require energy to be produced
and supplied. Energy demand is
therefore largely determined by the
nature of the demand for these other
goods and services, which depends
on the number of consumers, the
consumption per capita, and the
energy preferences of consumers.

Figure 8. The four megatrends identified for the Energy Cluster.
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More energy consumers and
growing consumption: The world’s
population is projected to increase

by about 1.6 billion people and GDP
to more than double by 2035, with
non-OECD Asia contributing nearly
60% to this growth (British Petroleum,
2015). The average per capita GDP in
2035 is expected to be 75% higher
than today. A consequence of these
trends is that global primary energy
consumption is projected to increase
by 37% between 2013 and 2035;
with 96% of this projected growth
occurring in the non-OECD regions.
The growth will be about 1.4% per
annum, significantly slower than the
2.4% per annum experienced between
2000 and 2013. This slowdown will
be most marked in non-OECD Asia,
where average growth is projected
to slow from the 7% per annum over
the last decade to 2.5% per annum
between 2013 and 2035. This trend is
largely explained by slowing economic
growth across the region (particularly
China) and an accelerated reduction
in energy intensity (as economic
growth becomes less dependent
on heavy industry and energy
efficiencies continue to improve).

estimated that by 2030 Indonesia will
add more than 90 million people to
its consuming class. This phenomenon
will be no more apparent than in
the emerging mega-cities of Jakarta,
Medan, Bandung and Surabaya,
where an additional 32 million people
are projected to be living by 2030
(McKinsey and Company, 2012) at
densities similar or greater than
those currently seen in the Jakarta
municipality of 15,015 people per
km2 (BPS, 2013). These trends are
not only limited to cities. Rural areas
are also projected to experience
growing populations and economic
opportunities created by government
initiatives such as the Indonesian
Maritime Doctrine and the 1,000
Island electrification program to
improve island connectivity through
investments in infrastructure and
renewable energy micro-power
technologies (Southeast Asian

Energy Brief, 2013; Baghai et al. 2014;
Piesse, 2015). It is the combination of
these trends that is likely to result in
Indonesia’s present annual demand
for primary energy increasing by
180% (i.e. from 6 quadrillion British
Thermal Units (BTUs) to 17 BTUs)
(Patterson, 2015b) by 2030 and by
138% (Siagian et al. 2014) by 2050.
A different situation exists in Australia
where, although energy consumption
has been growing, the rate of this
growth has been declining for
decades (CSIRO, 2013). Whether this
trend continues or not (i.e. the future
primary and final energy demands)
depends on many interacting
factors including: the magnitude of
economic growth in Australia; the
degree and rate of the shift away
from more energy-intensive sectors
in the economy; the global demand
for coal and gas; the regulatory
environments affecting the degree

In the case of Indonesia, the
population is projected to increase
by about 70 million people (30%)
between 2012 and 2035 and to reach
about 322 million by 2050 (UN 2012),
which when combined with ASEAN
initiatives and domestic government
policies to sustain the past decade’s
economic growth of between 4% and
6% (Paramadina Public Policy Institute,
2015; Patterson, 2015a) means there
is likely to be large increases in
employment, incomes, consumption,
travel, and demand for supporting
services and infrastructure. McKinsey
and Company (2012), for example,
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to which climate-change mitigation
and pollution control caused by
fossil fuels are mandated; the rate
and magnitude of improvements in
disruptive technologies (particularly
those affecting the affordability of
reliable, scalable renewable energy,
electric vehicles, and energy efficiency
technologies), and the size and culture
of the consuming class (BREE, 2014).
Many of these factors are difficult to
predict and there is therefore a range
of energy projections for Australia,
which depend on the assumptions
made about these various factors.
Jotzo et al. (2014), for example,
forecast that if Australia committed to
a decarbonisation pathway, then it was
technically feasible and economically
viable to reduce its total primary
energy use by about 21%, and increase
its final energy use (predominantly
electricity) by 22%, between 2012 and
20501. These projections were based
on assumptions that first, Australia’s
population will be likely to increase
by about 6 million people by 2035 (at
an average annual rate of 1.3%) and
another 10 million over the following
20 years (which is consistent with
that of the recent Intergenerational
Report by The Treasury (2015); second,
Australia’s GDP will be likely to
continue growing at between 2% and
3% per year and will sustain increases
in real wages of about 40% to 2050;
third, technological advances in
renewable energy, energy efficiency,
and electric vehicles would make these
more affordable, reliable and scaleable

than fossil fuels; and fourth, carbon
pricing. BREE (2014), on the other
hand, forecast the opposite, projecting
that Australia’s total primary energy
use would increase by 42% and its
final energy use would increase by
50% by 2050. These projections are
about double those of Jotzo et al.
(2014) and were based on the same
assumptions about the Australian
population and economy but very
different assumptions on carbon
pricing, the changing preferences of
consumers, and the possibilities and
influences of disruptive technological
developments in renewable energy,
storage capacity, and electric vehicles.
These factors are explored in detail
in the following three megatrends.
Changing consumer energy
preferences: The prevailing,
predominant institutional
arrangements and cultural regimes
dictate that the historical and current
trends of high-carbon consumption
will continue at least in the short-term.
This is because demand will grow
more rapidly than the supply mix can
shift to renewable sources. And as
the growing middle-class increases
consumption, their preferences
will shift to eating more meat and
imported or packaged goods (Prabhu,
2004). They will also shop more in airconditioned supermarkets and have
opportunities to travel more. The net
effect of this on total energy demand
will depend on trends in energy
intensity, efficiency and cost which
will likely improve as regulations and

standards determining production
processes, materials used, and energy
pricing become stricter and more
prevalent. Consumer awareness of
the energy intensity of products will
also improve as their environmental
awareness grows (particularly as
climate extremes become more
prevalent) and new technologies make
it easier to measure and label the
energy and environmental footprints
of products (Ferraro, 2009). The
speed at which new technologies are
developed and become affordable
and accessible will also influence the
trend to greener energy sources. The
influence of technologies will depend
on the degree of reversibility of the
energy supply and demand choices
made by consumers in the short term,
before new, greener technologies
become available or affordable.
(For example, delaying the widespread
adoption of air-conditioners to cope
with climate-related temperature
increases until affordable solar air
cooling technologies become available
could avoid locking in to fossil fuels).
Relatively clear trends in these
factors are emerging in Australia and
Indonesia and increasingly being
reflected in more efficient and greener
energy choices of consumers (Ferraro,
2009; Hafi, 2013). The headline
indicator for this (energy use per
unit GDP or per capita) is declining
in both countries (United Nations
Environment Programme, 2011; GA
and BREE, 2014). Other evidence for
these trends include: the growing

1. As the amount of renewable energy in the electricity mix increases, more final energy can be produced from less primary energy because: 1) fossil fuels
use about three times more energy in producing one unit of electricity compared with renewable fuels (BREE, 2014) and 2) the convention is that primary
renewable energy such as wind and solar is generally not counted.
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numbers of consumers making
more informed, greener choices
that reduce their energy use, costs,
and environmental footprint; the
increasing contribution of renewable
energy to grid electricity generation;
increasing availability and affordability
of electric vehicles and energy
efficient materials, building, city and
transport designs, and industrial
processes; and the growing numbers
of higher value-added, low-energy
economic activities in the economy
(e.g. internet-based entrepreneurs;
services industries) (Ferraro, 2009;
McKinsey and Company, 2012; CSIRO,
2013; DIS, 2015). These trends are
driven and supported by education
and awareness campaigns to make
businesses, governments and
communities energy literate and by
policies, standards and financing that
support the development of innovative
technologies such as smarter grids,
renewable energy technologies, and
energy-efficient appliances, buildings,
and public transport options (Ferraro,
2009; United Nations Environment
Programme, 2011; Masna, 2015). For
example, the recently released Energy
White Paper for Australia states that
the Government will be providing over
$1 billion toward R&D and
demonstration of renewable energy
projects and half a billion to low
emissions fossil fuel projects (i.e.
the ‘direct action’ plan) while also
promoting labelling of products and
the provision of information and
decision-making tools to consumers
to make more informed clean and

efficient energy choices (DIS, 2015).
In Indonesia, the government has
made one of its objectives to increase
energy production from renewable
resources from the current annual
output of 10.7 gigawatts to 21.5
gigawatts by 2019, which requires
a US$36 billion investment in
ramping up production capacity.

these positive trends in affordability,
reliability and scalability of these
low-carbon energy supply and
demand alternatives, and displacing
fossil fuels depends, however, on
the complex interactions between
politics, policy, innovation, and
extreme/catastrophic economic or
environmental events (Leach et al.
2010; Newell and Mulvaney, 2013).

GREEN ENERGY’S QUIET
TAKE OVER

Technological innovation enabling
affordable green energy: Fossil
fuel production and consumption
faces an uncertain future. Unless
technologies such as CCS can be
demonstrated and deployed at a
reasonable cost, the role of fossil fuels
may begin to reverse over the next
15 years due to global agreements to
cut carbon emissions and improve
air quality, and as renewable energy
prices keep declining (Biello, 2014;
Evans-Pritchard, 2014; Manyika
et al. 2013; IRENA, 2015). And this
currently rapid increase in adoption
of large and small-scale renewable
energy and co-generation systems
could be sustained and become
more certain if the guidance in the
decarbonisation pathways initiatives
being planned and implemented

The incumbent fossil-fuel based
energy sector is well-entrenched,
with powerful political, economic,
infrastructural, and technological
forces reinforcing its hegemony
(Unruh, 2002; Petherick, 2012; Oil
Change International, 2013; Stirling,
2014). Yet, countervailing this, are the
increasing influences of disruptive
technologies and regulatory
environments dis-incentivising
fossil fuels and supporting the
commercialisation and adoption of
economically competitive, greener,
more efficient and scalable energy
supply and demand options (Manyika
et al. 2013; Aldy, 2013; Auer and
Anatolitis, 2014; Mathews and Tan,
2014). The possibility of sustaining
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around the world is enabled through
appropriate policy and governance
(e.g. CSIRO, 2013; ClimateWorks
Australia et al. 2014; Jotzo et al. 2014;
Mathews and Tan, 2014; Siagian et
al. 2014; Energy Research Institute,
2015; Bronski et al. 2015). Gas may
substitute some coal and oil, and
regional and global renewable energy
sources are projected to continue
to rapidly increase their relative
contributions as they already have
been doing over the last decade (Fig.
9) (International Energy Agency, 2014).
Global renewable energy sources
have increased 300% in 10 years and
now comprise 2.7% of global energy
consumption. Most of this growth
has been in biomass and wind but
solar has taken over as the fastest
growing renewable energy source in
the last couple of years (33% in 2013
alone). Biofuels grew by 6.1% in 2013,
predominantly in Brazil and the USA.
Growth in global hydro-electric energy
has slowed recently to 2.9% per year
due to extended droughts in Brazil,
Finland, Norway and Sweden, and now
accounts for 6.7% of global energy
consumption (British Petroleum, 2014).
The growth in renewable energy
sources is projected to increase
exponentially into the future. This
projection is based on the evidence
that, first, the USA, China, India
and most of Europe are continually
ramping up their efforts to reduce
air pollution and CO2 emissions by
investing in renewable energy (EvansPritchard, 2014; International Energy
Agency, 2014; Mathews and Tan,
2014; REN21, 2014); second, the costs,
efficiencies, stability and scalability
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Figure 9. Selected countries’ gross power generation from renewable sources including,
wind, geothermal, solar, biomass and waste, and not accounting for cross-border
electricity supply, 2003-2013 (British Petroleum, 2014).

Fossil fuel (power-only, excluding co-generation) and nuclear
Renewables (including big hydro)

Figure 10. Global capacity additions are now larger for renewable than for
fossil-fuel capacity (excluding co-generation) (adapted from Lovins and Palazzi
(2014)). *Forecast indicates that from 2015 the estimated values are a forecast of
capacity orders from Bloomberg New Energy Finance (BNEF).

of renewable technologies (including
battery storage and large-scale
co-generation feeding into power
grids), and their availability, have and
continue to improve (Figs. 10 and 11)
(Manyika et al. 2013; IRENA, 2015);
third, individuals, businesses and
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investors are increasingly switching to
green energy sources as they become
more energy literate, environmentally
aware, and wealthier (Ferraro, 2009;
Parkinson, 2015; Redman, 2015); and
fourth, the substantial social costs
of carbon are increasingly and more

widely being regulated into the
price of fossil-fuels (ClimateWorks
Australia et al. 2014; Lovins and
Palazzi, 2014). These trends are
unlikely to be impeded by prevailing
lower oil prices as most renewable
energy sources (excepting perhaps
biofuels) are predominantly used to
generate electricity, whereas oil is
predominantly used for transport
fuels (Goldenberg, 2015; Moskvitch,
2015), electric vehicles and battery
systems are becoming increasingly
affordable and reliable (Manyika
et al. 2013), because many oil
enterprises struggle to break even at
prices under $80 per barrel (EvansPritchard, 2014), and because few
utilities pass on the lower coal and
oil prices to electricity consumers.
Indonesia and Australia have
substantial renewable energy
resources (Ardiansyah et al. 2012;
Jotzo et al. 2014; Siagian et al. 2014)
and could benefit from the rapid
uptake of the advances in scalable
renewable energy technologies.
Both countries, however, are yet to
take committed action in this regard
with clear evidence that renewable
energy sources currently contribute
negligibly to the total energy
demands of both countries (Fig. 7).
And Australia’s situation depicted in
Figures 5 and 7 has since worsened,
with much of the recent momentum
built up by its Renewable Energy
Target scheme (RET 2020) being
undermined by the uncertainty of its
continuing existence created by the
current government withdrawing
bipartisan support for the scheme.
Nonetheless, two recent technical
assessments exploring deep

Figure 11. The historical cost of photovoltaic modules (adapted from the
Climateworks Australia et al. 2013). Most noticeably and significantly is the 80%
decline in solar costs since 2010 (wind has declined by 60% in the same period)
(Manyika et al. 2013).

decarbonisation pathways for Australia
and Indonesia – along with the Future
Grid Forum report on Australia’s
potential electricity pathways – show
that both Indonesia and Australia can
cost-effectively achieve carbon-neutral
economies by 2050. These pathways
for Indonesia and Australia involve:
increasing energy efficiencies by 73%
and 51%, respectively; decarbonising
electricity production by 92% and
97%, respectively; and increasing the
electrification of end-uses by 191%
and 110%, respectively (Jotzo et al.
2014; Siagian et al. 2014). Each of these
three broad pillars to decarbonisation
involves a mix of approaches and
technologies appropriate to each
country. Similar findings are reported
by China’s Energy Research Institute
which determined technically and
economically feasible pathways to
high renewable energy penetration
(80%) in China, provided the
appropriate regulatory and
governance arrangements are in place
(Energy Research Institute, 2015).
ClimateWorks Australia et al. (2014)
show that the gains in affordability

and efficiency of renewable energy
make it possible for Australia to
meet 100% of its national electricity
needs by 2050 (with coal no longer
being used in about 2035). This study
also explores two other scenarios to
deep decarbonisation of Australia’s
economy: one involving nuclear
and renewable energy contributing
25% and 75% respectively of total
electricity use by 2050; and the
other involving the continued use
of coal and gas in conjunction with
CCS (and no nuclear) to meet 25 –
30% of the 2050 electricity demand,
with renewable energy meeting
the remaining 70 – 75%. This final
scenario of ClimateWorks Australia is
equivalent to the ‘expected’ energy
pathway provided by Jotzo et al. (2014)
in their decarbonisation analysis based
on the three pillars of increasing
energy efficiency, increasing
electrification of end-uses and
decarbonising electricity production
(Fig. 12). If none of these pillars are
acknowledged and supported through
policy and appropriate governance
arrangements then the contributions
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of each energy type to future primary
and final energy will be closer to
the recent projections of the Bureau
of Resource and Energy Economics
(BREE 2014) than those provided by
Jotzo et al. (2014) and ClimateWorks
Australia et al. (2014) (see Fig. 12).
In Indonesia the shift to renewable
energy sources will be possible
through decentralised micro-power
options that generate and store
electricity from renewable and/or
fossil-fuel energy sources, along with
large-scale integration of renewable
energy sources such as geothermal,
hydro, biomass, wave and wind into
the co-generation of grid power.
Indonesia has substantial potential for
small- and medium-scale hydropower
and geothermal plants throughout the
archipelago to service the electricity
needs of remote populations (Masna,
2015). The Joko Widodo government
of Indonesia recently announced its
policy to build sufficient geothermal
plants by 2020 to provide 10% of
the country’s electricity (Masna,
2015; Patterson, 2015b). These
energy sources are highly reliable
but often technically complex and
capital intensive, requiring technical
and project development expertise
that Indonesia currently lacks, and
makes international investments
and partnerships essential.
Biomass too has many positives and is
abundant in Indonesia. But, biomass
has historically involved the clearing of
natural forest for widespread planting
and harvesting of palm oil which has
created substantial global pressure
on the Indonesian government to
prevent further unconstrained and
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Figure 12. Primary energy pathways (A) and final energy pathways (B) to 2050 for
Australia (BREE, 2014; Jotzo et al. 2014). *The ‘Biomass’ category in the final energy
pathways applies to the 2010 and the Jotzo et al. (2014) 2050 estimate whereas the
BREE (2014) estimate given here applies to ‘Renewable’ energy.

unsustainable development of biomass
energy (Seymour et al. 2015). Growth
of biomass as a source of energy is
also potentially going to be impeded
by potentially massive financial
rewards if Indonesia maintains its
terrestrial carbon stocks under the
REDD+ and CDM initiatives of the
UNFCCC. The Indonesian government
is yet to show committed support to
REDD+ by creating and enforcing the
necessary governance arrangements
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(Klaver, 2013). And, given coal is
the lowest cost source of power for
Indonesia and it is not yet subject to
greenhouse gas emission constraints,
substantial commitments and
investments of more than US$8 billion
have been made in recent years to
develop at least 10GW of fossil-fuel
based energy sources (predominantly
coal) (Patterson, 2015b). This, along
with minimal commitment to climate

change as a key component of its
national development agenda,
and nuclear energy having low
social and political acceptability
and becoming substantially more
costly and complex since the 2011
Fukushima nuclear power plant
disaster, has resulted in Indonesia
currently planning to heavily commit
to fossil fuels to 2050 (Ardiansyah et
al. 2012; Siagian et al. 2014) (Fig. 13).
Some examples of the key challenges
to realising lower carbon energy
futures include: how to best manage
renewable energy technology so
it feeds into (complements) grid
infrastructure and does not compete
and undermine it (e.g. Bronski et
al. 2015); how to sustainably supply
biomass and to gain societal and
government support for the required
large-scale increase of the biomassenergy industry to substitute for fossil
fuels where no short to medium term
alternatives exist (e.g. in the aviation,
mining, agriculture and marine
sectors (O’Connell et al. 2009; Farine
et al. 2012)); overcoming the power
and politics behind the continued
substantial investment in CCS – which
is increasingly being emphasised in
policy arenas as the only way to avoid
a climate catastrophe (Cronshaw,
2014; Patterson, 2015b) – even though
it is now becoming widely accepted
that CCS will likely take longer and
cost more to develop than shifting
away from fossil-fuels (Stephens,
2014); and rapidly addressing the
lack of expertise and capacity to
effectively exploit the opportunities
provided by disruptive technologies
in renewable and decentralised

approaches to energy supply, use and
management (Frost and Sullivan, 2011;
Commonwealth of Australia, 2014).
In conclusion, the pathways that
do materialise for Australia and
Indonesia will depend on the
political, regulatory and cultural
environments and whether or not
these are conducive to supporting the

necessary innovation in CCS, energy
efficiency, and renewable energy
technologies and their widespread
adoption (Ardiansyah et al. 2012;
ClimateWorks Australia et al. 2014;
Jotzo et al. 2014; Paramadina Public
Policy Institute, 2015). Whilst both
countries have policies encouraging
the uptake of renewable energy, they

(A) Primary energy pathways
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Figure 13. Primary energy pathways (A) and final energy pathways (B) to 2050 for
Indonesia (adapted from Siagian et al. 2014).
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would need further strengthening
and sustained commitment over time
for renewable energy to reach their
full potential. These opportunities
are especially applicable to remote
regions and islands where extending
the reach of large-scale grid electricity
tend to be prohibitively expensive
(Lovins and Palazzi, 2014). The
regulatory issues which affect the
financing, markets and economics
of renewable energy sources are
explored in the next section.
Energy policy, finance, and
economics: Both Australia and
Indonesia have the natural resources
available to take advantage of
the innovations emerging from
the massive and growing global
investments in renewable energy,
battery storage, electric vehicles,
and energy efficiency. To do this
effectively, however, requires
regulatory, political, economic and
cultural environments that provide
support and certainty to these
technologies in order to overcome
the initial start-up barriers that exist
in immature and relatively underdeveloped markets (Narayanamurti
et al. 2011; Lockwood, 2013). Examples
of this are the creation of agencies
(e.g. ARENA and the Clean Energy
Finance Corporation in Australia),
awareness and divestment campaigns
(Ansar et al. 2013; Redman, 2015;
350.org.au), and policies that support
renewable and efficient technologies
(e.g. geo-thermal energy in Indonesia
(ADB and The World Bank, 2015))
and which dis-incentivize inefficient
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or carbon-intensive technologies
(CSIRO, 2013; Lockwood, 2013). This
is particularly important because
of the positive feedbacks and selfsustaining forces (e.g. trillions of
dollars of investment in oil, coal and
gas assets) that exist and support
the incumbent fossil-fuel based
industries (Unruh, 2002; Petherick,
2012; Oil Change International, 2013).
The regulatory and legislative
environment governing energy in
Indonesia is widely reported as being
inconducive to building investor
confidence due to slow bureaucracy,
corruption, lack of consultation
between the government and the
business community in the policy
making process, and complicated,
often-contradictory regulations
(Ernst and Young Indonesia, 2013;
Paramadina Public Policy Institute,
2015). These factors explain why
Indonesia is currently unable to
meet its own energy demands even
with substantial, relatively cheap
renewable and non-renewable energy
resources available in the country
(Masna, 2015; Paramadina Public
Policy Institute, 2015; Patterson,
2015a). And, where these factors
are not the problem, effective
implementation is often impeded by
limited awareness or capacity. These
issues are well recognised globally
and are reflected in Indonesia’s
performance in numerous surveys
and rankings (e.g. it ranks 120 out of
189 countries surveyed in The World
Bank’s 2014 Ease of Doing Business
Index, and 107 out of 174 countries
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in Transparency International’s 2014
Corruptions Perceptions Index).
It is mostly for these reasons, and
not technical barriers, that there is
limited exploitation in Indonesia
of the opportunities created by the
trends in renewable energy supply
and demand outlined above.
In Australia, regulated monopoly
pricing of electricity distribution
and transmission prices, which are
based on a cost-recovery approach,
are pushing up retail prices due to
the substantial investments made
in upgrading and expanding the
electricity grid combined with rapidly
falling demand (Fig. 14). This pricing
policy is encouraging households
and businesses to adopt more energy
efficient measures and reduce their
energy demands by adopting rooftop
solar panels, combined with effective
storage in off-grid applications which
are becoming more affordable and
effective alternatives (CSIRO, 2013;
IRENA, 2015). Forecasts of electricity
consumption in Australia over
the longer term are that after an
initial ramp-up due to LNG projects
electricity consumption flattens to
between 177,000GWh and 187,000
GWh annum (AEMO, 2014).
The growing policy uncertainties
and conflicts, however, are now
slowing the shift to renewable energy
sources and are damaging investor
confidence in renewable energy
businesses. For example, there was
a loss of bipartisan support for the
Renewable Energy Target in the
electricity generation sector which

brought years of sustained investment
to a halt in 2014-15. A new political
deal is likely to see the 2020 target
reduced. These changes have also
been accompanied with a reversal of
the carbon-pricing policies introduced
by the previous government to help
incentive shifts away from fossil fuel
energy sources. Such changes and
uncertainty in government policies are
undermining the R&D and sustained

investment in renewable energy
in Australia (Clean Energy Council,
2014; The Climate Institute, 2014).
There are growing numbers of
businesses around the world which
are increasingly supporting green
energy initiatives. According to Touati
and Donge (2015), nearly two-thirds of
Fortune 100 and nearly half of Fortune
500 companies have commitments

Figure 14. Reduced demand for electricity in Australia since 2006 (A) and the various
contributing factors/sources leading to this reduced demand (B) (Parkinson, 2015).

to shift to renewable energy; and this
includes Google, Apple, Microsoft,
and Walmart which purchased more
than 1 GW of renewable power in
2014. The 85% decline in solar voltaic
energy costs has made decentralised
solar-plus-battery systems the
affordable option for industries and
communities, particularly in remote
areas (Manyika et al. 2013). The rate
of adoption of these cheaper, more
sustainable energy supply options
is rapidly growing in developing
countries (Guevara-Stone, 2015a)
but remains below its potential and
the energy needs, particularly in
remote areas and islands currently
without energy or dependent on
diesel or kerosene energy sources.
The main reasons for this are limited
access to finance, financial lock-in to
fossil-fuel based options, institutional
impediments (e.g. local tariffs and
regulations), infrastructure and
inconsistent product quality (GuevaraStone, 2015b). Many investment deals
into large-scale renewable energy
schemes have not happened because
of the high transaction costs and
complexities created by prevailing
business models (Touati and Donge,
2015). There are growing numbers
of global initiatives being designed
and implemented to overcome these
financial and institutional barriers to
renewable energy businesses. These
initiatives include those implemented
by ARENA, in Australia, which has
developed the Australian Solar
Thermal Initiative; the US$145 million
“SunShot” program funded by the
USA Department of Energy; and the
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Solar Electric Light Fund (SELF) which
helps finance solar home systems and
community-scale microgrids (GuevaraStone, 2013c). These initiatives
aim to overcome the impediments
to renewable energy highlighted
above by creating diverse policy,
financing, business and management
models and options (GuevaraStone, 2013c; Dobbs et al. 2015).

CLASHING INTERESTS AND
IDEOLOGIES
There is growing evidence that
geopolitical risks in Russia, terrorism
in the Middle East, large and growing
economic inequalities around the
world, climate change denial, and
increasing resource scarcities relative
to growing demands (particularly
at the energy-food-water nexus) are
creating high levels of uncertainty,
conflicting interests, ambiguous goals,
and contested values. These outcomes
have the potential to undermine
cooperation amongst communities
and nation states, particularly in
situations where these are necessary
conditions to developing the longterm, large-scale commitments
required of energy initiatives.
Energy policy uncertainties are
prevalent in Australia and Indonesia
due to differences in beliefs and
ideologies about climate change,
or because of conflicts of interest.
These uncertainties are substantial
impediments to large and sustained
investment in equitable and
sustainable energy infrastructure. For
example, the clashes in interests and
ideologies linked to different energy
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resources are clearly evident in the
different policies proposed by the
political parties in Australia. Policies
relating to climate change (i.e. carbon
pricing and the RET scheme) lack
the bipartisan government support
required of long-lived investments
such as energy developments, which
has slowed investments in renewable
and other low carbon technologies
(Clean Energy Council, 2014).
In Indonesia, maritime diplomacy
is now a significant part of the new
Jokowi Government’s agenda, which
is designed to manage the sources
of conflict at sea. The maritime
conflicts are caused by the theft
of fish, the violation of sovereign
borders, territorial disputes, piracy
and pollution. These conflicts
undermine energy and infrastructure
investments across the Indonesian
islands, which are necessary for
socio-economic development. The
Indonesian government has therefore
prioritised efforts in the Indian
Ocean Rim Association (IORA) with
the purpose of finalising maritime
boundaries and promoting maritime
safety and security, trade and
investment, fisheries and disaster risk
management, science and technology
co-operation, and tourism and cultural
exchanges (Piesse, 2015). Additional
examples of similar regulatory and
policy uncertainties and conflicts
in Indonesia relate to land tenure
issues, production-sharing contracts,
conflicts between economic (private)
and environmental (community)
values, and cost-recovery regulations
and procedures; all of which are
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hampering investments in large‑scale
energy projects, particularly hydro
and geo-thermal (Ardiansyah et
al. 2012; Paramadina Public Policy
Institute, 2015; Masna, 2015).
A consequence of the conflicting
interests and ideologies associated
with climate change denial is that
countries are likely to continue
investing in carbon-intensive energy
sources for longer, locking-in higher
levels of air and water pollution
and CO2 emissions. The social and
economic costs of these emissions
of greenhouse gases and pollutants
(e.g. increased mortality and
morbidity; damage to agricultural and
infrastructural capital) are increasingly
being acknowledged, and attempts
made to quantify and internalise them
by law or price. And additional costs
are materialising in the form of missed
economic benefits from being early
adopters and taking advantage of the
substantial renewable energy assets in
both countries and social costs from
lost/degraded ecosystem services.
There is now growing evidence
globally that individuals, communities,
NGOs, businesses and cities are taking
it upon themselves to create their own
climate, environmental and greenenergy security because National
and State governments either are
not making decisions at all, or are
making decisions in ignorance or for
short-term benefits. Examples of these
non-government initiatives include
ACL’s decision to close down its
existing coal-fired operations by 2050
(Redman, 2015); the divestment and

stranded assets campaigns (e.g.
350.org’s Fossil Free campaign;
McKibben, 2012), which, based on
evidence from previous examples
such as the tobacco industry, tend
to be small or short term but can
trigger a change in market norms
that close off channels of previously
available money and put permanent
downward pressure on the stock
price of targeted firms (Ansar et
al. 2013); and the rapidly growing
numbers of consumers adopting
off-grid solar-plus-battery systems or
personal electric vehicles. The lack
of government leadership is clearly
apparent in Australia, where concerted
and coordinated efforts to shift to
greener energy options are being
impeded by government initiatives to
reduce funding support for renewable
R&D and creating uncertainty in the
RET scheme. The underlying factors
influencing governments to do this
can be predominant community values
at a point in time (but which are
generally polarised) and whether the
costs of changing policy direction are
worth the benefits, which are complex
and contested in a highly uncertain
world where almost no voices are
viewed as being unbiased (Newell
and Mulvaney, 2013). Consequently,
the role of knowledge (research)
and decision support for assisting
stakeholders understand the nature of
contested and uncertain trade-offs can
be limited. In fact, there seems to be a
general weakness or entire absence of
consensus-based policy development
for supporting energy investment,
decision making and trade-off
analysis in Indonesia, Australia and

elsewhere. And this is increasingly
being recognised by decision makers
and researchers involved in energy
R&D and commercialisation. Yet,
it is generally the case that few
are equipped, trained or have the
experience to be able to set up and
coordinate deliberative processes
within which stakeholders could
deliberate and negotiate around
problem framing and proposing
solutions. Substantial work has been
done by the STEPS Centre in the UK
and others to provide the bases and
guidance for how to understand and
reach fair, effective and efficient
outcomes in highly contested, complex
and uncertain contexts (Stirling and
Scoones, 2009; Leach et al. 2010;
Stirling, 2010, 2014; Baker et al. 2014;
Newell and Mulvaney, 2013) and there
is growing experience and recognition
of the valuable roles played by
boundary organisations such as
NGOs and scientific and industrial
research agencies such as CSIRO.

climate change, air or water quality
and prevailing technologies. The
possible trends in these variables,
and their possible interactions, are
explored below in terms of their
influences on the existence and nature
of potential ‘windows of opportunity’.

INCREASING WINDOWS
OF OPPORTUNITY

There are growing numbers
of examples around the world
where countries, businesses, and
communities recognise, acknowledge
or experience one or more of these
factors and begin to question and
challenge their dependence on
imported fossil fuel energy sources.
Examples of this include Germany,
China and the USA committing to
transitioning their energy sectors over
30 years to be almost independent
of the need to import or use oil and
coal, and individuals, communities
and businesses (particularly in remote
regions) adopting decentralised (off-

Windows of opportunity are short
periods of time during which an
otherwise unattainable opportunity
exists. Such periods are created by
one or more stresses or shocks to
the controlling variables of a system
that increase the possibility of being
able to modify the system. In energy
systems, windows of opportunity
can be created by shocks or stresses
to resource availability, levels of
inequality, cultural preferences,
geo-political and economic forces,

Catastrophic and geo-political
events catalysing large-scale
coordinated policy responses: Energy
security is important because social
and economic systems depend on
reliable, stable, safe and affordable
energy. Where energy security is at
risk, or even perceived to be at risk,
of becoming unstable, unreliable,
increasingly costly, or unsafe –
whether for reasons of political
instability, threats of terrorism,
monopolistic behaviour influencing
prices, environmental degradation,
litigation, climate change, or
humanitarian disasters – ‘windows
of opportunity’ begin to emerge for
alternative, domestically-generated,
and decentralised energy options.
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grid or micro-grid) co-production
or renewable-energy systems.
The key drivers of these actions
include the desire or necessity to:
reduce dependence on politically
and economically unstable fossilfuel exporting nations; reduce or
avoid the growing costs (economic,
social, and legal) associated with
climate change and environmental
pollution caused by fossil fuels;
and take advantage of the rapid
advances made in affordability,
scalability, reliability and efficiency
of renewable energy options.
The expectation of higher carbon
prices and the growing political
instability and unpredictability of
one of its major energy suppliers,
Russia, catalysed Germany’s decision
to reform its electricity sector so that
60% of future electricity production
will be based on renewable energy
sources such as biomass, wind and
solar (Auer and Anatolitis, 2014;
Lovins, 2014). The USA, by comparison,
has invested in technologies to
exploit shale gas reserves, principally
to reduce its dependence on highly
volatile oil prices and oil imports
from OPEC countries and to reduce
its carbon emissions. The USA is
also investing in renewable energy
sources to ramp up its climate
mitigation efforts due to the growing
threats that climate change poses to
its economic, political and border
security (Partnership for a Secure
America, 2013). For example, the US
Government invested $90 billion of
public funds in strategic clean energy
investments to promote job creation
and the deployment of low carbon
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technologies after the 2008 global
financial crises (Aldy, 2013), which
leveraged more than $100 billion in
private capital investments into clean
energy. Finally, China has recently
announced in agreement with the
USA, that it will substantially reduce
its greenhouse gas emissions by 2030,
jointly negotiate at the climate change
Conference of the Parties in Paris in
2015 for stricter mitigation targets
and carbon pricing, and cooperate
on clean energy and environmental
protection (The Guardian, 2014). The
Chinese government cited air pollution
and its substantial vulnerability to
climate change as the main reasons
for making such strong commitments
to radically shift away from carbonintensive energy sources over the
next 20 to 30 years (Biello, 2014;
Cronshaw, 2014). The Energy Research
Institute of China recently released
the “China 2050 High renewable
energy penetration scenario and
roadmap study” providing an
evidence base and guidance for
how to achieve this vision (Energy
Research Institute, 2015; Zhao, 2015).
Other examples of more unpredictable
and catastrophic events creating
windows of opportunity include
economic or financial system
collapse. The global economic system,
governments and huge corporations,
continue to be highly leveraged
and hold substantial debts, which
all depend on a stable and growing
economic system. However, the global
economic system’s high levels of
inter-connectedness and complexity
make it vulnerable to instability and
collapse caused by seemingly minor
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events, which are impossible to predict
and subsequently manage (Helbing,
2013). For example, if China’s economy
rapidly slows or has a minor collapse
due to its burgeoning debts, this could
trigger rapid declines in confidence
around the world, and will seriously
reduce global economic growth and
demand for energy. One might expect
that such an event will catalyse similar
responses to the post 2008 Global
Financial Crisis, where loans were used
to support those powerful incumbent
players benefiting from the pre-crisis
system. But with more foresight,
preparedness and the available
technologies, such events could be
exploited as ‘windows of opportunity’
to direct funds to create a different
global order based on affordable,
equitable and green energy.
Coinciding combinations of
innovations: Energy poverty and
the range of energy issues cannot
be meaningfully addressed without
increased support for the deployment
of decentralized (off-grid) energy
systems. There are growing numbers
of countries demonstrating that it
is possible to provide affordable
energy to millions of people through
a combination of new innovations
in battery storage, renewableenergy technologies, and improved
efficiencies in transmission; making
centralised, decentralised and off-grid
electricity based on hydro, wind,
geo-thermal and solar viable (Best,
2013). Also, given the often slow
pace of top-down grid expansion,
as well as plummeting costs of
renewable energy technologies, mini
grid-based solutions for community-

wide electrification have begun to
achieve traction in several developing
countries, particularly in remote
communities (Guevara-Stone, 2013;
UNF, 2014; Zinaman et al. 2015).
While current investment is low due
to contested market regulation and
uncertain political processes, the IFC
(2012) anticipates emerging models
such as ‘mini-utilities’ especially in
dense, under-served urban areas.
Big Data, the ‘Internet of Things’,
3D printing, and electric-vehicles
are all experiencing rapid trends in
improved affordability and availability
which complement the trends in
affordability, scalability, and reliability
of renewable energy. Big data, for
example, is important because it
allows individuals to measure and
monitor any system to a level of
granularity and with a volume of
information useful for informing
changes that increase efficiency. Data
from smart meters, grid sensors and
building management systems, for
example, can analyse and predict
what is happening on the electricity
grid in real time (Zinaman et al. 2015).
This is opening pathways to greater
functionality through improved
situational awareness and agency,
thus enabling more efficient and
profitable use of grid assets. Big data
can also increase fuel efficiencies in
the transport sector. UPS, for example,
report that their adoption of big
data technologies to better manage
and use their data from monitoring
engine performance, driver behaviour,
emissions, fuel consumption, stop
frequency, speed, and mileage
enabled them to develop practices

that improved their efficiency in
delivering packages and saved
1.5 million gallons of fuel in 2012 alone
(Guevara-Stone, 2015c). Finally, the
future of big data and intelligence is
also highlighting opportunities and
concerns relating to cyber security,
open access to data, and consumer
privacy protections (Zinaman et
al. 2015), which raises geopolitical
implications about the foreign
laws governing data (Daly, 2014).
As applications for 3D printing
technology expand and prices drop,
it is expected that more goods will
be manufactured at or close to their
point of purchase or consumption.
In such situations, although the
per-unit cost of materials might
be higher, it is expected that these
costs will be more than offset by
the avoided traditional input costs
of labour, capital and transport
(D’Aveni, 2013). These changes, if
widespread and mainstream, could
substantially reduce the quantities
of fuel used to transport goods.
Finally, the re-development and
re‑introduction of an old technology
– direct current (DC) – for more
efficient transmission of electricity
over long distances has generated
enthusiasm. A Swiss manufacturer
recently demonstrated a high-voltage
DC circuit breaker that makes the
superior-performing DC method
workable within an integrated
grid; which in the past could only
have been used for point-to-point
transmission. By way of comparison,
a thousand-mile High Voltage
(HV) DC line carrying thousands

of megawatts might lose 6 to 8%
of its power, far less than the 12 to
25% lost along a similar AC line.
None of these innovations by
themselves will catalyse a window
of opportunity sufficiently big to
transform energy systems. But
it is potentially the coincident
or planned combination of any
number of these together that
could convert the potential into
reality. Exploring ways to exploit
such parallel multiple trends will be
essential for achieving the necessary
changes to global energy systems.
Growing cooperation and
coordination among nations and
business: A recent scoping study
highlighted the potentially substantial
opportunities and benefits to
both Australia and Indonesia from
connecting electricity produced in
northern Australia to micro-grid
systems in more remote regions
of Indonesia where relatively
large energy needs exist (Blanch
et al. 2013). Some of the potential
benefits identified included securing
sustainable low-carbon electricity
supplies for the region, reducing
energy conflicts, building regional
partnerships and contributing to
economic development and reducing
energy poverty in the region (Blanch
et al. 2013). Yet, although it is now
technically possible to transmit
electricity produced from large-scale
solar systems in northern Australia to
Indonesia using HVDC subsea cables,
there remain significant challenges
posed by the depth of the ocean, the
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distances involved, and grid stability;
all of which require further R&D.
There are at least three major interrelated global problems that face
both Indonesia and Australia with
undoubted security implications:
pandemics, climate change, and
energy insecurity. Solutions to these
challenges will require coordination
and cooperation not just between
governments, but also research and
business partnerships. For example,
the intersecting issues of climate
change mitigation and energy
security in Indonesia in the face of
rapidly growing energy demands,
provides unprecedented challenges
and opportunities to both countries.
The McKinsey Global Institute, for
example, has estimated that by 2030
the Indonesian energy market as a
whole could be worth up to US$270
billion. Significant opportunities
will exist for business, particularly
Australian companies that have the
expertise and capital to co-invest with
Indonesian partners in affordable,
reliable and low-carbon energy
technologies. Foreign investment
and expertise in traditional areas
of oil, gas and coal exploration
will also continue to be needed
(McKinsey and Company, 2012).
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Based on research conducted by
the Indonesian Institute for Energy
Economics (IIEE) in 2006–2007,
energy shortages have been occurring
in almost all parts of the country.
Blackouts have been common in the
capital, Jakarta, since at least as early
as mid-2008, incurring large losses
for the industrial sector. The negative
impacts of the crisis on people have
pushed Indonesia’s civil society into
playing a role. Indonesian NGOs are
expected to put increasing pressure
on the government and provide
recommendations. NGOs also have an
increasing role in educating the public
on energy literacy and are developing
the capacity of local communities
to fulfil their own energy needs
by, for instance, developing microhydropower to generate electricity
and campaigning for increased
energy efficiency (Alexandra, 2012).
NGOs are also a growing force in the
Australian (and increasingly global)
energy landscape with several notfor-profit research and education
organisations working towards a low
carbon and equitable energy future
(see for example www.100percent.
org.au, www.bze.org.au, www.
corenafund.org.au, www.350.org.au).
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Next steps
The foresighting process was undertaken in a short
timeframe in order to meet the advanced stage
of planning for the Clusters’ CLIPs. However, the
process of engagement and discussion among the
Indonesian and Australian researchers in each Cluster
enabled mutual learning about shared issues and
identified many cross-cutting research priorities.
The megatrends now provide a
foundation for the justification of the
CLIPs, and the prioritisation of future
research so far not included in the
CLIPs. In addition, the megatrends
have informed Activity 3 Scenario
planning. By determining the ‘scenario
space’ for shared issues between
Indonesia and Australia, research
priorities were identified that cut
across Clusters. These priorities
will be of equal relevance to other
research and development initiatives
between Indonesia and Australia.
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