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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. Nonetheless, both nations are located in
the Asian economic region which is transforming rapidly, presenting
opportunities and necessities for greater collaboration on shared issues.
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.

• 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.

• 49% of Indonesians are
urban residents, compared
to 89% of Australians.

• Indonesia has the world’s largest
Muslim population, while Australia
has inherited predominately
Judeo-Christian cultural values.

• 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.
• 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).

INDONESIA AND AUSTRALIA
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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
(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).
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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.

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
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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
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.

Agriculture and Food
Cluster megatrends
For the Agriculture and Food Cluster a
joint Indonesian-Australian researcher
meeting, as had been convened for
other Clusters, was not possible.
Instead, the project team engaged
researchers separately in Australia
and Indonesia. Following a Cluster
planning meeting at the University
of Sydney on 27th November 2014,
individual telephone interviews
were carried out with five members
from the University of Sydney, the
Australian National University and
the Department of Agriculture. In
Indonesia, a workshop was held
on 23rd December 2014 with six
members from IPB, ITB, ITS and UNAIR.
The results of these consultations
were aggregated into shared
issues, drivers and megashocks.

a ‘regional approach to food supply
chains’ was Category A and specific
to Indonesia. For two issues, ‘growing
exposure to international cuisine in
Australia’ and ‘global importance of
Asian values and cultures’ Indonesian
capacity could assist Australia.
Potential megashocks varied between
the issues, but the most frequently
mentioned were changing government
policies or environment, climaterelated events, natural disasters such
as volcanic eruptions or tsunamis, fuel
and food price spikes or insecurity,
and global disease pandemics.

Based on these shared issues and
drivers, four overlapping megatrends
were identified: Environmental
Hazards, the Asian Century of Trade,
the Changing Face of Farm to Fork,
and Innovation Catalysing Change.
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.

Six broad shared issues were
identified: biosecurity threats,
innovation, changing social dynamics
of the agriculture and food sector,
trade opportunities, climate change
and national policies (see Table A).
Including sub-headings listed under
each of these there were 20 shared
issues, of which the vast majority (16)
were Category C or D (see category
descriptions above). Only one issue,
THE FOUR MEGATRENDS IDENTIFIED FOR THE AGRICULTURE
AND FOOD CLUSTER
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TABLE A. THE SHARED ISSUES, DRIVERS AND MEGASHOCKS IDENTIFIED BY MEMBERS OF THE AGRICULTURE AND FOOD CLUSTER.
CATEGORIES ARE: 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.			

			
SHARED ISSUE
1. BIOSECURITY THREATS

2. INNOVATION
-- Developing capacity in
food security research
and policy
-- Product certification
-- Sustainable innovative
agriculture
-- Agro-tourism
-- Local/organic food
production
-- Farmers’ markets
-- Regional approach to
developing food supply
chains
-- Demand for healthy food
products

3. CHANGING SOCIAL
DYNAMICS
-- Food consumerism
-- Separation of nutrition
and health from
agriculture
-- Changing farm ownership
and business models
-- Growing exposure to
international cuisine in
Australia
-- Global importance of
Asian values and cultures
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CATEGORY

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

C and D

-- ASEAN Economic Community (AEC) in 2015
will increase movements of commodities
and people
-- Biosecurity not yet considered by AEC, so
control measures are inadequate
-- Expanding international trade in various
food and agricultural products increases
the possibilities of spreading plant and
animal diseases

-- Political environment between Indonesia
and Australia can change rapidly
-- Terrorism incidents
-- Volcanic eruptions in Indonesia –
transport interruptions
-- Pandemics limiting people movement and
markets

-- Problem of government staff rotation and
loss of institutional memory
-- Increasing consumer demand for quality,
safety and traceability
-- Demand for increased productivity but
reduced environmental footprint
-- Sustainable Development Goals
implemented in 2015
-- Increasing affluence and leisure time
across most major economies
-- Increasingly international consumption
patterns of many Indonesians
-- In Australia, increased awareness of
supporting local industry
-- Demand from Indonesia for beef and other
Australian commodities, and Australian
demand for Indonesian commodities
-- Demand for Halal certification in Australia
from Indonesian consumers
-- Increasing consumption of processed
foods and the health implications of
changing diets

-- Government changes in Indonesia and
Australia constantly shock the system
-- Global Financial Crises
-- Fuel insecurity
-- Regional geo-political insecurity
-- Weather shocks

-- Younger generations moving away from
farms to urban areas
-- Better education rates amongst younger
generations
-- Increasing farm and business sizes
-- Increasing education and skills
-- Increasing consumer awareness and
choice
-- Rising middle class and income
throughout Indonesia
-- Indonesian culinary wealth offers
opportunities for Australian learning
-- Poor understanding in Australia of Asian
(and Indonesian) society, economy and
political systems

-- Fuel insecurity
-- Regional geo-political insecurity
-- Nutrition included as essential for global
organisations
-- Potential declining IQ rates
from malnutrition
-- Weather shocks

D
D
D
D
D
D
A
D

C
C

C
B

B
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SHARED ISSUE
4. TRADE
-- International trade
opportunities
-- Regional infrastructure
to support trade in
agriculture despite
environmental conditions
-- Increasing importance of
Asian consumer demands

5. CLIMATE CHANGE
-- Changing temperature,
rainfall, sea level rise and
extreme events across the
region
6. NATIONAL POLICIES
-- Lack of policy
understanding and
awareness between
Australia and Indonesia
-- Different approaches to
food security policy

CATEGORY

C
C

B

C

C

C

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

-- Opportunity from growing Asian markets
-- Policy demand to build value-adding
capacity within Indonesia
-- Growing Asian economy and middle
classes wanting protein and high value/
niche products
-- Australian policy shift to develop northern
Australia and enhance trade with
Indonesia
-- New Indonesian Maritime Doctrine
increasing emphasis on port infrastructure
-- Poor Australian understanding of Asian
culture and consumer preferences

-- Tsunami or earthquakes
-- Shifts in government policy

-- Global greenhouse gas emissions
increasing
-- Lack of coordinated international response

-- Increased frequency and intensity of
weather events
-- Global agreement on reducing emissions

-- Indonesia’s desire to achieve food and
economic sustainability in the agricultural
sector as a pillar of food security policy
-- Challenges of addressing food insecurity
at the household level in Indonesia
-- Frustration with the progress of land
reform initiatives in Indonesia
-- Declining importance of farming for rural
livelihoods
-- Large-scale ‘land grabbing’ occurring
across Indonesia
-- Foreign investment in Australian and
Indonesian agriculture

-- Increasing centrality of food selfsufficiency policies in Indonesia
-- Climate change or a disaster
-- Global Financial Crisis
-- Global pandemic
-- Global food and fuel price spikes
-- Food shortages due to climate change
-- Public unrest due to disease outbreak

					

5

Environmental Hazards
This megatrend describes increasing
hazards from climate change and
extreme events, movements of
people and goods in the Asian
region, and biosecurity risks. This
has similar implications for food
and fibre production in Indonesia
and Australia, requiring greater
cooperation and capacity building
in preparation for these hazards.
Climate change and uncertainty:
Although the range of projections is
wide, there are likely to be increasing
changes in the regional climate.
Temperatures are already increasing,
and these will generate more intense
tropical cyclone, storm and rainfall
events, plus droughts and elevated
fire conditions in Australia. The
return period of the El Niño Southern
Oscillation (ENSO) is predicted to
decrease from 7-10 years to 3-5 years,
exacerbating wet season variability in
the eastern islands of Indonesia and
northern Australia. Sea level rise of
up to 82 cm is predicted by 2100. This
will inundate low-lying coastal areas,
potentially flooding small islands and
deltaic regions. In both Indonesia
and Australia these changes have
potential implications for agricultural
production, including greater rainfall
variability, higher evaporation rates,
changing flowering times for crops,
altered distribution of agricultural
pests and disease, and impacts
on infrastructure on which supply
chains depend. Coastal floodplains
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and ground water tables may also
be impacted by rising sea levels and
salinisation. Investments with longer
decision lifetimes (e.g. infrastructure,
tree crops) will have to take future
potential climate impacts into account.
Increasing people movements:
With the introduction of the ASEAN
Economic Community (AEC) in January
2015, employment barriers will be
relaxed allowing greater movements
of people across boundaries into and
out of Indonesia. Migrant workers will
be attracted to Indonesia, especially
from the Philippines. Tenaga Kerja
Indonesia will expand into Malaysia
and Singapore, particularly as farm
employment declines or becomes
more unattractive to younger
generations. With more extreme
weather events, rural people from
the eastern islands of Indonesia will
rely on migrant labour as a coping
strategy. This will increase the risk of
biosecurity, zoonoses (animal diseases
transmitted to humans) and human
disease spreading if adequate controls
are not in place. For movements
between Australia and Indonesia,
tourism into Java, Bali and eastern
Indonesia will continue to grow
from the major Australian cities, and
Indonesian visitors to Australia will
increase. Chinese tourism will expand
and remain the primary source of
visitors to Indonesia and Australia.

Australia-Indonesia Centre Megatrends: AGRICULTURE AND FOOD

Increasing movement of plants,
animals and their products:
With increased international trade,
movements of agricultural and animal
products will accelerate, along with
the people carrying these goods.
Having reached Indonesia these
could then be transferred to Australia
through people movements, mainly
from Bali and Java through trade
and tourism. Concerns for Australia
are fruit flies, mosquitoes and
vector-borne disease such as rabies.
An additional risk is wind-borne
dispersal of pathogens to Australia.
With Indonesia’s deficit in beef
production, there will be increasing
demand to import live animals and
meat from other countries, including
Australia, Brazil and India. In the
case of Brazil and India this raises
the risk of foot and mouth disease
spreading to the region. Currently
Indonesia struggles to have the
capacity to manage these risks, and
therefore to comply with biosecurity
requirements for exporting products
to Europe (e.g. fumigation of plant
materials: wood, tropical vegetables
and fruit). Therefore capacity
building is important for Indonesia,
both in terms of managing inward
risk and capturing export markets.
Similarly, Australia’s surveillance
capacity in northern Australia
requires significant improvement.

The Asian Century
of Trade
This megatrend focuses on the
projected rapid economic growth
of the Asian region, centred on
China and India, but also including
Indonesia. This will provide enormous
opportunities for agricultural
trade for Indonesia and Australia,
especially as the trend towards the
expansion of global value chains
in various products continues. The
enhanced participation of firms
in global value chains, often in
supplying intermediate products,
will continue to influence the
development prospects for individual
countries. The process will be
accelerated by the formation of the
AEC by the end of 2015. However,
partnerships which can value-add to
produce, and appropriate transport
infrastructure will be necessary
to take advantage of the trend.
Asian trade growth:
The Chinese economy will continue to
grow and provide an important market
for agriculture and food in the Asian
region. China has recently become a
net importer of food, and this trend is
likely to continue. The Indian economy
will also take off by 2030. Combined
with many Southeast Asian countries
(e.g. Vietnam, Thailand, Indonesia,
Malaysia) becoming established
middle-income economies, and the
reduction of trade barriers (e.g. AEC)
and Free Trade Agreements (e.g.
Australia-China 2014, New ZealandChina 2008), trading opportunities will
increase for Indonesia and Australia
into the region. The growth of the

middle-class in most Asian countries
will increase demand for protein
(e.g. meat, fish), niche and boutique
products (e.g. wine, cheese), and
organic and certifiable/traceable
food. Asia will continue to be a centre
for many global value chains, where
development benefits are accruing
to those countries that are integrated
within regional production networks.
Value-adding partnerships:
Both Indonesia and Australia are
recognising the need to be part
of globally competitive ‘valueadding’ processes, and to position
themselves within higher-value nodes
of the chain where they maintain
a comparative advantage. In some
cases, this involves the downstream
processing of commodities prior to
export. For example, in Indonesia the
national government has successfully
encouraged new investments in
cocoa grinding operations, such that
exports of powder, butter and liquor
have increased while exports of raw
cocoa beans has decreased. More
important, however, is the benefits
for both countries of participating in
globally competitive value chains. For
example, Australian wheat is supplied
to Indonesian food manufacturers,
where it is processed into instant
noodles and sold to the world. Or,
conversely, Indonesian coffee is
supplied to specialty coffee roasters
in Australia, where it is sold as a
gourmet product benefitting all actors
along the chain. In Australia, the food
manufacturing industry has halved.
Multinationals (e.g. Heinz, Unilever,
Nestle, Kraft) have been closing
operations and moving to lower cost

locations (e.g. Thailand, Malaysia
and Indonesia) which are closer to
Asian markets. To increase their
capture of the AEC markets, Australian
firms need to ensure that they are
integrated into Asian production
networks and markets, and Indonesia
offers an exciting opportunity for
Australian firms to develop longterm partnerships in food processing
and the food ingredients industry.
Regional infrastructure to
support trade:
There will be growing pressure to
upgrade existing and build new
transport infrastructure which
can support and enable trade
opportunities and potential. In
northern Australia, the Australian
Government’s development agenda
for agriculture will necessitate
improved roads, ports, air and rail
links to facilitate the movement of
produce including perishable goods
to adjacent Indonesia and other AEC
nations. These facilities will have to
be designed to cope with seasonal
production and potentially extreme
weather and environmental conditions
(e.g. flooding) due to climate change.
In Indonesia, infrastructure in the
eastern islands is especially limited,
and depends upon maritime transport.
President Widodo has recently
introduced a ‘Maritime Doctrine’
to invest in improving accessibility
and services throughout Indonesia,
based on the Chinese President Xi
Jinping’s announcement in 2013 of
establishing a ‘Maritime Silk Road’
through Indonesia. However, this
infrastructural development will
also have to account for sea level
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rise and extreme weather events.
The development of modern cool
chain infrastructure will be needed
to help realise new economic
opportunities for both Australian
and Indonesian economic actors, and
to reduce rates of food wastage.

The Changing Face
of Farm to Fork
This megatrend projects dramatic
changes in the production of food
and fibre, including those driven
by policy changes relating to food
and land sovereignty in Indonesia
and Australia. Urbanisation and the
decline of the traditional farming
systems in Indonesia is also driving an
agrarian transition. Changes in diet
and demand for ethically-produced
and healthy food will also influence
a transformation in the form and
intensity of agricultural production.
Food security policy:
Neither Australia nor Indonesia are
entirely self-sufficient in all food
products. While both countries are
active exporters and importers of
various food items, they are both net
exporters of agricultural products in
total. ‘Food sovereignty’, however,
is one of President Widodo’s
policy priorities, and Indonesia has
recently stepped up its efforts to be
self-sufficient in several ‘strategic’
commodities, such as rice, corn, soy
bean, sugar and beef. In addressing
the complex issue of ‘food security’,
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Indonesia appears to be prioritising
the national availability of food
items above accessibility at the
household level, and the role of
trade in addressing household level
food insecurity in Indonesia remains
a contested policy arena. Dramatic
policy changes in Australia in recent
years, especially in relation to live
cattle supply, have had the unintended
consequence of furthering calls for
greater self-sufficiency in Indonesia.
Australia is now working much more
closely with Indonesia in helping to
build its own beef industry, including
more productive cattle feedlots.
Land sovereignty:
As demand for productive agricultural
land grows, both as a result of
population growth and the increased
consumption of products, issues
of land purchase and control are
becoming critical. In Australia,
foreign investment in land to produce
food and to exploit underlying coal
and minerals will become more
controversial, with Australians divided
on the issue of land sovereignty.
This will become more heated as
the Northern Australia development
agenda grows. In Indonesia, ‘land
grabbing’ for timber, oil palm and
tourism developments will also
continue, with various and uncertain
impacts for local communities.
As in Australia, foreign control of
land is a politically-sensitive and
controversial issue in Indonesia.

Australia-Indonesia Centre Megatrends: AGRICULTURE AND FOOD

Urbanisation:
This is a common trend in Indonesia
and Australia, with younger
generations leaving a farming
background to move to the cities.
With better education and skills,
offspring of farming families can
find better paid and more interesting
opportunities in other professions
outside agriculture. The result is that
in Australia the average age of the
labour force is increasing, and farm
business sizes are increasing as people
leave the land and their farms are
incorporated. Indeed, in Indonesia a
similar pattern is occurring. In Java
there is a realisation that smallholder
farming is not sustainable, and more
diversified livelihood strategies are
emerging. These include off-farm
income and jobs, which further
encourages rural-urban migration of
the younger generation. Population
density in Java is significantly higher
than in other islands, the agrarian
transition has progressed further
there than elsewhere, and industrial
production is highly concentrated on
the island. The Indonesian economy
has now significantly industrialised,
with agriculture contributing to only
15% of Gross Domestic Product and
employing 35% of the population.
Furthermore, the total number of
individuals working in agriculture has
been in decline now for more than
a decade. While natural resources
to supply this production base
tend to be sourced from other less
populated islands, similar patterns

of urbanisation are occurring across
Indonesia. The capacity of agriculture
to support satisfactory livelihoods
for many rural communities is likely
to decline further, and is likely to
be further exacerbated by climate
change impacts. These trends are
complicating, and may be at odds with
stated national goals of increased food
production in Indonesia.
Changing dietary needs:
Rapid economic and income growth,
urbanization, and globalization
are leading to a dramatic shift of
Asian diets away from staples and
increasingly towards livestock and
dairy products, vegetables and fruit,
and fats and oils. Globalization
and the consequent global
interconnectedness of the urban
middle class is a driving force behind a
convergence of diets. The rapid spread
of global supermarket chains and fast
food restaurants, intimately linked to
the increased demand for processed
food products, are reinforcing the
above trends. There are important
health implications arising from these
trends, as countries such as Indonesia
face a double health burden of
communicable and non-communicable
diseases, the latter of which includes
conventionally affluent world health
problems such as heart disease and
diabetes. Agriculture across Asia is
also affected, as it moves away from
its traditional preoccupation with
cereal crop production, especially
rice, towards a production system
that is increasingly commercialized
and integrated downstream with
food processors and supermarkets.
At the same time, in both Indonesia

and Australia, there is a move towards
organic, locally-grown, farmers
markets (‘locavores’) and sustainable,
socially-aware consumerism, and
greater health awareness. This may
drive a growing awareness of social
and ethical responsibility in terms
of environmental impacts (including
climate change, deforestation and
sustainable fisheries). Technology will
enable consumers to better identify
and vet their food sources. These
trends will become more evident
in neighbouring AEC countries,
creating markets and a need for
skills in the areas of production,
processing and accreditation.

This megatrend explores likely
innovations in the agriculture
and food sectors of Indonesia
and Australia, including novel
partnerships, technological advances
to promote more sustainable
and diverse production and
processing (e.g. Halal food), and
multi-functional land use (e.g.
tourism, carbon and biodiversity).

memory of Indonesian issues. With
time, partnerships will evolve and
grow both within the countries’
agriculture and food sectors, and
between them. Examples in Indonesia
include CSIRO partnerships with
the University of Mataram on cattle
and livelihood adaptation, and
various other Australian Centre for
International Agriculture Research
projects. Under the current
Australian government’s strategic
aid framework, there is recognition
that public investment must be more
innovative and catalytic, leveraging
other drivers for development, such
as private sector investment and
domestic finance. A major plank of its
investment into agriculture and food
security is to improve value chains
and economic returns to smallholder
farmers through partnerships.
This shift in aid strategy is likely to
continue, given global recognition
that improving market access is
the most effective means of lifting
farmers out of poverty. The increasing
political stability in Indonesia will also
provide a solid basis for improving
partnerships for innovation, both
domestically and with Australia.

Partnerships for innovation:
Within Indonesia, the public-privateknowledge sector relationship could
be greatly improved to enhance
innovation in the agriculture and
food sector. Between Indonesia and
Australia there is a lack of cultural
understanding and awareness,
exacerbated by the 3 year electoral
cycle in Australia which results in rapid
turnover of policies and staff, cutting
short partnerships and institutional

Technology driven by markets:
As consumer demand grows for
certified and sustainably-produced
food, there will be increasing
demand for technological solutions
that can achieve the standards
required, and to report them to
the consumer. Examples include
traceability technology, including
country of origin, inputs, handling
procedures and food safety. Today,
there is a growing demand for Halal

Innovation Catalysing
Change
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certification in Indonesia. Technology
which can detect non-Halal residues
is in growing demand. These issues
will be important for Australian
supply chains to Indonesia, which
is currently under-capacity in this
regard, but provides an opportunity
for partnerships to export to other
Muslim countries. Sustainability of
agricultural production will also
be achieved through technological
innovations, driven by new standards
such as the Sustainable Development
Goals, which are due to be endorsed
by the United Nations General
Assembly in 2015. The need to reduce
greenhouse gas emissions will also
provide a driver for changes in
agricultural practices (e.g. biomass
and composting, carbon farming)
in both Indonesia and Australia. In
Australia for example, new farmers’
groups such as Carbon Farming
Australia are providing support for
landholders to engage with carbon
markets and adopt new practices,
and funding is available under the
government’s Emissions Reduction
Fund as part of its Direct Action
Policy. For many years, Indonesia has
been involved in Clean Development
Mechanism projects under the Kyoto
Protocol, effectively participating in
an international carbon market, and
there has been increasing attention to
developing Reduced Emissions from
Deforestation and Forest Degradation
schemes. The trend towards
fully established and functioning
carbon markets will continue.
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Multi-functional land use:
With increasing pressure on farm gate
terms of trade, farmers will be looking
for diversified sources of income,
including possible engagement with
biodiversity and carbon markets
through offsets, compensation and
payment for ecosystem services (PES)
schemes. Several PES schemes have
been established across Indonesia,
such as payments being made to
upstream farmers in exchange for
land use practices that maintain
hydrological integrity. Similarly,
Australia continues to develop
state-level biodiversity offset and
banking programs that recognise the
multi-functionality of agricultural
land. Eco-tourism or agro-tourism is
a growing sector in both Indonesia
and Australia. In Indonesia, existing
tourist destinations such as Bali are
providing a ready source of customers
for rural tourism, and could be further
developed with targeted support
programs. In Lombok, Sumbawa and
Komodo, the European model of
‘ecoregions’ is being trialled, where
eco-tourism provides an engine for
local food production and sustainable
‘green’ development. In Australia the
farm tourism or ‘farm stay’ industry
has fluctuated, but experts continue
to predict that ‘food foraging’ or
‘gastronomic tourism’ such as wine
trails will expand as tourists tire
of traditional ‘passive’ tourism.
Projections for Australian in-bound
tourists are a 4.5% total increase to
9.6 million visitors per annum from
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2013 to 2023, and China will become
the primary source of international
tourists. Similar projections have been
made for the Indonesian tourism
sector, based on record growth in
recent years. The Ministry of Tourism
and Creative Economy aims to further
promote and develop infrastructure
and facilities at 16 priority tourist
destinations, including 500 tourism
villages across 19 provinces.

Next steps
The foresighting process was
undertaken in a short timeframe in
order to meet with the advanced stage
of planning for the Clusters’ CLIPs.
However, the process of engagement
and discussion across 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.

Introduction
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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).
The AIC will collaboratively research
solutions to shared national
challenges in four major themes:

Groups of Australian and Indonesian
universities are being formed around
each Cluster. Lead by two nominated
Australian and two Indonesian
institutions, and facilitated by a Cluster
Coordinator, a Cluster Investment
Plan (CLIP) is being developed by
June 2015 for each Cluster. This is
being 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, eight Rapid Start Projects
(four funded by AIC, four by DIKTI)
were set to commence in early 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.

• ENERGY
• INFRASTRUCTURE
• AGRICULTURE AND FOOD
• HEALTH
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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
adds most value by 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
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 a shared vision
and on 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.
• A PLATFORM FOR CHANGE:
providing the environment
to analyse and decide on
the best options to ensure
success in coming decades.

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,
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.

• 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.

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 change 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.
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

rend
Megat

A
Scenario

Megatrend B
Space

Mega

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

NOW

trend

C

THE
FUTURE
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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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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.

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.

Queensland sugar cane - Adam McKeown

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.
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ACTIVITY

Horizon
scanning

Cluster
megatrends

Scenario
planning
workshop

Foresighting
evaluation
method

Final integration
and evaluation

Figure 3. The AIC Foresighting Project process, showing activities and outputs.
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OUTPUTS

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.
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 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 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.
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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. This section provides
a background comparison of the two nations which
sets the scene for the AIC Foresighting Project.

18

Australia-Indonesia Centre Megatrends: AGRICULTURE AND FOOD

Geography
INDONESIA
Indonesia (Fig. 4) is an equatorial
archipelagic island country in
Southeast Asia with over 17,000 islands
of which only 6,000 are inhabited.
Indonesia occupies a strategic location
astride or along major sea lanes from
the Indian Ocean to the Pacific Ocean
extending 5,150 km east to west. The
five largest islands are Sumatra, Java,
Kalimantan (Indonesian Borneo),
Sulawesi, and the Indonesian part
of New Guinea (known as Papua)
(National Geographic 2015).
Most of the larger islands are
mountainous, with peaks ranging
between 3,000 and 3,800 m above sea
level in Sumatra, Java, Bali, Lombok,
Sulawesi, and Seram. Tectonically,
Indonesia is highly unstable containing
the most volcanoes of any country
in the world. Indonesia is located on
the edges of the Pacific, Eurasian and
Australian tectonic plates, part of
the Pacific ‘Ring of Fire’. Of the 400
volcanoes, approximately 120 are
active (Marshall 2008). More than 75%
of Indonesian residents live within 100
km of a Holocene volcano (active from
approximately 11,700 years ago to
the present day), the highest number
of people of any of the world’s
volcanic regions. The combination
of a densely-packed population in
a volcano-rich country has led to
Indonesia suffering the highest rate
of eruptions resulting in fatalities and
damage to human infrastructure in the
world (Smithsonian Institute 2015).

Indonesia’s climate tends to be
relatively even year-round. The
country experiences two seasons, a
wet season and a dry season, with
no extremes of summer or winter.
For most of Indonesia, the wet
season falls between October and
April and the dry season between
May and September. Some regions,
such as Kalimantan and Sumatra,
experience only slight differences in
rainfall and temperature between
the seasons, whereas others, such as
Lombok and Sumbawa, experience
far more pronounced differences
with droughts in the dry season,
and floods in the wet. Rainfall in
Indonesia is plentiful, particularly
in West Sumatra, northwest
Kalimantan, West Java, and Papua.
The combination of recent volcanic
activity, linked in many areas to highly
fertile soils, and abundant rainfall,
means that Indonesia possesses
enormous agricultural potential, and
it is already a major world producer
of many agricultural products.

AUSTRALIA
Australia (Fig. 4) is an Oceanian
country comprising the mainland of
the Australian continent, the island
of Tasmania, and numerous smaller
islands. It is the world’s smallest
continent and 6th-largest country
by total area. Australia has six states:
New South Wales, Queensland, South
Australia, Tasmania, Victoria and
Western Australia and two mainland
territories, the Australian Capital
Territory and the Northern Territory.
Australia is located on the IndoAustralian Plate, surrounded by
the Indian and Pacific Oceans. It is
separated from Indonesia by the
Arafura and Timor seas. 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).

Figure 4. Indonesia and Australia.
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Australia has some of the oldest
land surface on earth, and while
rich in biodiversity its soils and seas
are among the most nutrient poor
and unproductive in the world.
This is due mainly to the country’s
geological stability, which is a major
feature of the Australian land mass,
and is characterised by, among
other things, a relative lack of
significant seismic activity. Only 6%
of the Australian landmass is arable
(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. The effects of this widely
varied rainfall pattern and Australia’s
drainage system can lead to parts of

the continent being in drought, but
inundated by waters from rainfall
thousands of kilometres away.
This phenomena is most prevalent
after heavy cyclonic rains in the
north, which causes flooding in
drought stricken areas in the south
(Geoscience Australia 2015). Further
geographical details for Indonesia
and Australia are given in Table 1.

TABLE 1. A SUMMARY OF GEOGRAPHICAL CHARACTERISTICS OF INDONESIA AND AUSTRALIA (ADAPTED FROM CIA 2014)

CAPITAL CITY

CANBERRA

Area (total)

7.7 million km

JAKARTA
2

7.6 million km2

Land

7.6 million km2

1.8 million km2

Sea

58,920 km2

5.8 million km2

Land

none

2,958 km, with Timor-Leste 253 km, Malaysia
1,881 km, Papua New Guinea 824 km

Maritime

Papua New Guinea, East Timor and Indonesia
to the north, Solomon Islands and Vanuatu to
the north-east and New Zealand to the south
east

Singapore, Malaysia, the Philippines, and
Palau to the north, and Australia to the
south

25,760 km

54,716 km

Territorial sea

12 nm

12 nm

Exclusive
Economic Zone

200 nm

200 nm

Natural resources

Bauxite, coal, iron ore, copper, tin, gold,
silver, uranium, nickel, tungsten, rare earth
elements, mineral sands, lead, zinc, diamonds,
natural gas, petroleum

Petroleum, tin, natural gas, nickel, timber,
bauxite, copper, fertile soils, coal, gold,
silver

Land use

Arable land: 6.2% (includes about 27 million
ha of cultivated grassland)

Arable land: 12.3%

Permanent crops: 0.1%

Other: 77.2%

Boundaries

Coastline
Maritime claims

Other: 93.8%
Other: 77.2%
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Permanent crops: 10.5%

Population and demography
INDONESIA
Indonesia’s population at the
most recent census in 2010 was
237,641,326 people (BPS 2010), and
is projected to increase by 28.6% to
303,382,000 by 2035 and 321,377,000
by 2050 (UN 2012a; Fig. 5).
The population growth rate from
2000-2010 was 1.39% per annum (UN
2012b), but this varied significantly
by province, from 0.76% per annum
in East Java to 5.39% per annum in
Papua (BPS 2015a). The growth rate
is forecast to decline to 0.26% per
annum by 2045-2050 (UN 2012c) due
to declining fertility rates linked to
education and economic development.
Indonesia has one of the highest
average population densities in the
world at 126.4 people per km2 (UN
2012d). Given the projected population
growth rates, this average density
will increase to 159.29 people per
km2 by 2030 and 168.74 people per
km2 by 2050. The provinces with
the highest population densities are
likely to be Jakarta, with a current
density of 15,015 people per km2,
East, Central and West Java and
Banten (between 800 and 1,200
people per km2) and Bali (currently
702 people per km2; BPS 2013a).
As of 2010, 49% of the Indonesian
population is urban, but projections
suggest that this will increase to 65.2%
by 2035 and 70.9% by 2050 (Fig. 6).

YEAR

Indonesia

Australia

Figure 5. Historical and projected populations of Indonesia and Australia, 1950-2050
(United Nations 2012a).

YEAR

Indonesia

Australia

Figure 6. Historical and projected urbanization of Indonesia and Australia 1950-2050,
expressed as a proportion of the population residing mid-year in Urban Areas (UN 2014).
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Figure 7. Population distribution of
Indonesia by 5 year age group in 1950,
1980, 2010 and projected to 2050 (UN
2012e).

The population structure of Indonesia
is currently heavily skewed towards the
cohort of <25 years. Sixty-six percent
of the Indonesian population in 2010
was in the working age years of 15-64,
although there is also a significant
proportion of younger people, with
28.8% aged 0-14 in 2010 (BPS 2010).
The future demographic structure
will reflect this, with a large middleaged population by 2030, leading to a
larger elderly cohort by 2050 (Fig. 7).

AUSTRALIA
Australia’s population is currently
estimated to be 23,490,700 (ABS
2014a), and is projected to increase
by 26.4% to 29,699,714 by 2035 and
33,735,400 by 2050 (UN 2012a; Fig. 5).
The population growth rate was 1.76%
per annum from 2005-2010, but is
forecast to decline to 0.81% by 2045-

MALE
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FEMALE

50 (UN 2012b). Australia has one of the
lowest average population densities
in the world at 2.9 people per km2 (UN
2012d). Given the projected population
growth rates, this average density will
increase to 3.84 people per km2 by
2035 and 4.358 people per km2 by 2050
(UN 2012d). The highest population
densities are likely to remain in the
south east cities of Melbourne and
Sydney. Sydney has 114 km2 with a
population density of more than 5,000
people per km2, while Melbourne
has 34 km2 at this density (Fig. 8).
By comparison, London has 327 km2
with a density greater than 8,000
people per km2 (ABS 2014b). As of 2015,
89.4% of the Australian population
is estimated to be urban, one of the
highest in the world, and projections
suggest that this will increase to 91.7%
by 2030 and 92.9% by 2050 (UN 2014).

Figure 8. Population density by 1 km² grid, August 2011, for Melbourne (left) and
Sydney (right). (ABS 2014b, used with permission under CC-BY 2.5 license).
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The population structure of Australia
is currently heavily skewed towards the
middle-aged cohort of 40-60 years.
The future demographic structure
will reflect this, with a population
made up of predominately the retired
(65-79 years of age) and the very old
(aged 80 years plus) by 2050 (Fig. 9).
Due to its demographic structure
and falling fertility rates, between
47 and 63% of Australia’s population
growth each quarter is contributed
by immigration (ABS 2014b). As a
result, the 2011 census indicated that
26% of Australia’s population was
born overseas. Of the overseas-born
population, 4.3% are from the United
Kingdom, 2.6% from New Zealand,
and 1.9% from China, and 1.7%
from India. Only 0.4% of Australia’s
population were born in Indonesia
(ABS 2015a). Projections suggest
that immigration will continue to be
a significant source of population
growth (ABS 2013a), but the levels
will depend upon government policy
and total population targets.
The movement of Australians to
and from Indonesia is largely based
on tourism to Bali, and this has
increased steadily over the last few
decades. Australia now represents
the largest market by revenue for
Indonesian tourism, with revenues
from Australian tourists estimated at
US$1.453 billion in 2012 (BPS 2013b).
Notwithstanding a small decline
following the 2002 Bali bombings,
travel to Indonesia represented on
average 11.7% of all overseas holiday
travel and 7.7% on all international
travel for Australians between 2000
and 2013 (TRA 2014; Fig. 10).

Population in thousands

Population in thousands

Population in thousands

Population in thousands
MALE

FEMALE

Figure 9. Population distribution of Australia by 5 year age group for 1950, 1980, 2010
and projected to 2050 (UN 2012e).

YEAR
Holidays or leisure

Visiting friends and relatives, business and other

Total

Figure 10. Overseas travel by Australians to Indonesia as a percentage of all overseas
travel by Australians, 2000-2013 (TRA 2014).
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The issue of international refugees
travelling through Indonesia to seek
asylum in Australia, and travelling on
Indonesian vessels to reach northern
Australia, continues to present a
shared management challenge for
Indonesia and Australia (Table 2).

TABLE 2. ILLEGAL BOAT AND PERSON ARRIVALS BY BOAT FROM INDONESIA TO
AUSTRALIA, 2009-2013 (APL 2014)

YEAR

NUMBER OF
BOATS

CREW

NUMBER OF PEOPLE
(EXCLUDING CREW)

2009

60

141

2,726

2010

134

345

6,555

2011

69

168

4,565

2012

278

392

17,204

2013

300

644

20,587

Economies and interdependent trade
INDONESIA
Indonesia’s economy is currently the
16th largest in the world (Australia
ranks 12th), with a nominal GDP in 2013
of US$868 billion (The World Bank
2014a). In terms of Gross Domestic
Product (GDP) based on Purchasing
Power Parity, Indonesia actually ranks
8th in the world, while Australia ranks
19th (IMF 2015), and due to higher
predicted growth rates in Indonesia,
the nominal GDP of Indonesia is
also likely to surpass Australia in
the years ahead. The largest single
sector in the Indonesian economy
is Manufacturing (non-oil and gas),
followed by Agriculture, Forestry

and Fisheries, and then Trade, Hotels
and Restaurants. Notwithstanding
short term shocks in 1982, 1985 and
the massive Asian Financial Crisis
in 1998, the Indonesian economy
has been growing rapidly, at more
than 5% per annum since the 1970s
(Fig. 11). Indonesia was relatively
unaffected by the 2008 Global
Financial Crisis. Projections suggest
that economic growth will continue
to grow at around 5% per annum
over the next 2 years (The World
Bank 2014b), although some
authors (Johansson et al. 2012) have
predicted that this may decline to

Figure 11. GDP growth
per annum, Australia and
Indonesia, 1961-2013
(The World Bank 2014a).

YEAR

Indonesia
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Australia

3.4% per annum in the long‑term
(2030-2060) as the population ages
and becomes less productive.
Exports to Australia are a small
proportion (2-3%) of Indonesia’s
overall exports, with Australia
currently the 11th most important
export destination (BPS 2015b).
Australia is also a relatively small
contributor to Indonesian imports and
this has declined (as a share of total
imports) over the last decade (Fig. 12).

AUSTRALIA
Australia’s economy is currently the
12th largest in the world in terms
of nominal GDP (The World Bank
2014a). In terms of Gross Value
Added and GDP, the largest sector
is Financial and Insurance Services
($127 billion in 2010‑11), followed
by Manufacturing ($107 billion),
Construction ($101 billion) and Mining
($95 billion; ABS 2012). The economy
has been growing steadily at 3-4%
per annum since the recession of
1993 (ABS 2012). Growth fell during
the 2008 Global Financial Crisis (Fig.
11), although not as drastically as
other developed nations. Projections
suggest that economic growth will
continue (The World Bank 2014c),
but rates will decline to an average
of 2.2% per annum in 2030-2060 as
the population ages (Johansson et al.
2012). Annual growth rates in Australia
have generally been lower than those
experienced by Indonesia (Fig. 11).
Exports to Indonesia are a very 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

YEAR

Figure 12. Indonesian trade with Australia as a percentage of total annual foreign
trade by value, 2000-2013 (BPS 2015c).

YEAR
Goods imported from Indonesia

Services imported from Indonesia

Goods exported to Indonesia

Services exported to Indonesia

Figure 13. Australian trade with Indonesia as a percentage of total annual foreign
trade by value, 1987-2013 (DFAT 2015).

annual trade value in 1996-1997,
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 (Fig. 13).
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Culture and society
INDONESIA
Indonesia has the world’s largest
Islamic population, with approximately
209.12 million Muslims in 2010, or
87.1% of the Indonesian population
(Fig. 14). By comparison, India has a
population of 176.2 million Muslims,
Pakistan 167.4 million, Bangladesh
133.54 million, and Malaysia 18.1
million (Pew Research Center 2012).
With projected population growth,
Indonesia will remain home to more
Muslims than any other country
in the world for the foreseeable
future. Minority religions in
Indonesia include Christian (9.7%),
Hindu (1.7%), and Buddhist (0.7%).
There are higher proportions of
Christians in the eastern provinces
of Maluku (41.4% of the province
population), Nusa Tenggara Timor
(34.7%) and Papua (65.5%), as well as
Sulawesi Utara (63.6%) (BPS 2012).

Since the overthrow of the Suharto
regime in 1998 and the adoption of
a democratic system of government,
Indonesia has had five presidents
and a number of peaceful transitions
of power. Indonesia is consolidating
itself as one of the world’s largest
democracies and is a beacon
of democracy within Southeast
Asia. The most recent election in
July 2014 registered 135 million
votes from over 6,000 inhabited
islands with the world’s largest,
centralized, computerized voter
registration system (IFES 2014).
Since 1999, a long term process
of decentralisation has shifted
government control and taxraising powers from the national to
district-level governments (Green
2005). Corruption continues to be
a major impediment to transparent
governance, however, and despite

Australia
Indonesia

Figure 14. Religious affiliation by group as a proportion of the total population for
Australia and Indonesia (Pew Research Center 2012).
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receiving a slightly improved
score in 2014, Indonesia is still
considered 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.
Established in 2002, the Corruption
Eradication Commission (KPK) is
the main public anti-corruption
institution. While there are some
indications that corruption is in
decline, the KPK indicted a growing
number of politicians, businesspeople
and several judges in 2011 and 2012.
Between 2004 and early 2012, a total
of 1,737 members of local parliaments
have been investigated for abuses
ranging from corruption (29% of
cases), physical harassment (11%),
document forgery (11%) and fraud
(11%) (Transformation Index 2014).

AUSTRALIA
Australia has a majority Christian
population, making up 67.3% of the
total population (Fig. 14). Minority
religions include Islam (2.4%),
Hinduism (1.4%) and Buddhism
(2.7%), but notably 24.2% of the
population did not report any
formal religious affiliation in the
census (Pew Research Center 2012).
There were 548,368 indigenous
Australians in the 2011 census, or
2.6% of the total population, who
contribute a distinct and ancient
cultural identity which is recognised
nationally and globally (ABS 2013b).

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 multicultural society. During the 1930s,
1950s and 1960s immigrants from
numerous European nations arrived,
followed by Vietnamese and Chinese
during the 1970s and 1980s. Today,
Australia is one of the most culturally
diverse nations in the world, with
46% of the population either born
elsewhere, or having at least one
parent born elsewhere (ABS 2013b).
Democratic Federal elections occur
on a 3 year cycle, with the majority
party or coalition electing a prime
minister, and State and Territory
elections occur on a 4 year cycle,
electing a 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).

Human development
INDONESIA
Indonesia’s Human Development
Index (HDI: a composite indicator of
per capita income, life expectancy
and education levels) 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 secondary school,
which has risen steadily from 23%
to 31% from 2004-2013 (Fig. 15).

YEAR

Indonesia

Australia

Figure 15. Proportion of Indonesian and Australian populations that had
completed secondary school education or equivalent, 2004-2013 (ABS 2015b, c; BPS
2015 d, e).

There is wide variation within
Indonesia in human development,
however, with the eastern provinces of
Nusa Tenggara Barat, Nusa Tenggara
Timur and Papua having far lower HDIs
of 0.66 to 0.68, compared to 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 people, living
below the poverty line (BPS 2014).

AUSTRALIA
In 2014, Australia had the secondhighest HDI rank in the world, with a
HDI of 0.933 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 HDI for
Indigenous Australians to be 0.737,
and Butler et al. (2014) estimated
the HDI for Torres Strait Islanders to
be 0.736. The ongoing discrepancy
in the well-being 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). The proportion of the Australian
population completing secondary
education has been growing, from
48% in 2004 to 60% in 2014 (Fig. 15).
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The horizon
scanning method
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 1-2
hour session was devoted to this
exercise. The following questions
were asked and discussed jointly:
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 issues?
4. What data or information is
available to substantiate this?
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
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Agriculture and
Food Cluster
horizon scanning
For the Agriculture and Food Cluster a
joint Indonesian-Australian researcher
meeting, as had been convened
for other Clusters, was not possible
during November 2014 – January 2015.
Instead, the project team engaged
researchers separately in Australia
and Indonesia. Following a Cluster
planning meeting at the University
of Sydney on 27th November,
individual telephone interviews
were carried out with five members
from the University of Sydney, the
Australian National University and
the Department of Agriculture. In
Indonesia, a workshop was held on
23rd December with six members
from the IPB, ITB, ITS and UNAIR.
The results of these consultations
were then aggregated into common
issues, drivers and megashocks.
Six broad shared issues were identified
for the Cluster: biosecurity threats,
innovation, changing social dynamics
of the agriculture and food sector,
trade opportunities, climate change
and national policies (Table 3).
Including sub-headings listed under
each of these there were 20 shared
issues, of which the vast majority (16)
were Category C or D. Only one issue,
a ‘regional approach to food supply
chains’ was Category A and specific
to Indonesia. For two issues, ‘growing
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exposure to international cuisine in
Australia’ and ‘global importance of
Asian values and cultures’ Indonesian
capacity could assist Australia.
Megashocks varied between the
broad issues, but the most frequently
mentioned were changing government
policies or environment, climaterelated events, natural disasters such
as volcanic eruptions or tsunamis, fuel
and food price spikes or insecurity,
and global disease pandemics.

TABLE 3. THE SHARED ISSUES, DRIVERS AND MEGASHOCKS IDENTIFIED BY MEMBERS OF THE AGRICULTURE AND FOOD CLUSTER.
CATEGORIES ARE: 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.

SHARED ISSUE

CATEGORY

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

1. Biosecurity
threats

C and D

-- ASEAN Economic Community (AEC) starting in
2015 will increase movements of commodities
and people
-- New 2014 Free Trade Agreement between
Australia and China
-- Biosecurity threat through increased
people traffic
-- Biosecurity not yet considered by AEC, so
control measures are inadequate
-- Expanding international trade in various
food and agricultural products increases
the possibilities of spreading plant and
animal diseases
-- Potential terrorist threat and extremism
in Indonesia
-- Volcanic eruptions in Indonesia – transport
interruptions
-- Pandemics (e.g. Ebola, SARS) limiting people
movement and markets

-- Political environment between Indonesia
and Australia can change rapidly
-- Potential terrorist threat and extremism
in Indonesia
-- Volcanic eruptions in Indonesia –
transport interruptions
-- Pandemics (e.g. Ebola, SARS) limiting
people movement and markets
-- Political environment between Indonesia
and Australia can change rapidly

-- Problem of government staff rotation and
loss of institutional memory. Australian
government changes every three years.
In Indonesia lack of qualified people and
poor pay; annual budget system and changes
is an obstacle
-- Increasing consumer demand for quality, safety
and traceability
-- Demand for increased productivity but
reduced environmental footprint
-- Sustainable Development Goals implemented
in 2015
-- Increasing affluence and leisure time across
most major economies
-- Increasingly international consumption
patterns of many Indonesians
-- In Australia, increased awareness of supporting
local industry (‘locavores’)
-- Demand from Indonesia for beef and other
Australian commodities, and Australian
demand for Indonesian commodities (trade
complementarity)
-- Need for Halal certification in Australia from
Indonesian consumers
-- Increasing consumption of processed foods
and the health implications of changing diets

-- Government changes in Indonesia and
Australia constantly shock the system
-- Global Financial Crises
-- Fuel insecurity
-- Regional geo-political insecurity
-- Weather shocks – need for diversity and
local supply chains

2. Innovation
-- Developing capacity
in food security
research and policy

D

-- Product certification
-- Sustainable
innovative
agriculture
-- Agro-tourism
-- Local/organic food
production
-- Farmers’ markets
-- Regional approach
to developing food
supply chains
-- Demand for healthy
food products

D
D

D
D
D
A

D
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SHARED ISSUE

CATEGORY

3. Changing social
dynamics
-- Food consumerism
-- Separation of
nutrition and health
from agriculture
-- Changing farm
ownership and
business models
-- Growing exposure
to international
cuisine in Australia
-- Global importance
of Asian values and
cultures

C
C

C

B

B

4. Trade
-- International trade
opportunities
-- Regional
infrastructure to
support trade in
agriculture despite
environmental
conditions
-- Increasing
importance of Asian
consumer demands

C
C

B

5. Climate change
-- Changing
temperature and
rainfall and extreme
events across the
region

C

6. National policies
-- Lack of policy
understanding and
awareness between
Australia and
Indonesia
-- Different
approaches to food
security policy
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C

C

UNDERLYING DRIVERS

POTENTIAL MEGASHOCKS

-- Younger generations moving away from farms
-- Opportunities for younger generations in
urban areas
-- Better education rates amongst younger
generations opening opportunities
-- Increasing farm and business sizes
-- Increasing education and skills
-- Increasing consumer awareness and choice
-- Rising middle class and income throughout
Indonesia
-- Indonesian culinary wealth offers
opportunities for Australian learning
-- Poor understanding in Australia of Asian (and
Indonesian) society, economy and political
systems

-- Fuel insecurity
-- Regional geo-political insecurity
-- Nutrition included as essential by global
organisations (e.g. World Bank)
-- Potential declining IQ rates from
malnutrition realised
-- Weather shocks – need for diversity and
local supply chains

-- Opportunity from growing Asian markets
-- Policy demand to build value-adding capacity
within Indonesia to grow economy and
employment
-- Growing Asian economy and middle classes
wanting protein and high value/niche products
-- Australian policy shift to develop northern
Australia and enhance trade with Indonesia
-- New Indonesian Maritime Doctrine under
President Widodo increasing emphasis on
marine and port infrastructure
-- Poor understanding within Australia about
Asian culture and consumer preferences

-- Tsunami or earthquakes could cause
infrastructure disruption
-- Government shifts in policy

-- Global greenhouse gas emissions increasing
-- Lack of coordinated international response

-- Increased frequency and intensity of
storm and drought events
-- Global agreement on reducing emissions
which could shock Indonesia and
Australian governments into changing
policy

-- Indonesia’s desire to achieve food and
economic sustainability in the agricultural
sector as a pillar of food security policy
-- Ongoing challenges of addressing food
insecurity at household level in Indonesia
-- Frustration with the progress of land reform
initiatives in Indonesia
-- Declining importance of farming for rural
livelihoods reflected in policy initiatives
-- Large-scale ‘land grabbing’ occurring across
Indonesia
-- Foreign investment in Australian and
Indonesian agricultural industries is politically
sensitive and is affected by a volatile policy
climate

-- Increasing centrality of food selfsufficiency policies in Indonesia
-- Climate change or a disaster
-- Global Financial Crises
-- Global pandemic – especially animal
disease (e.g. foot and mouth)
-- Global food and fuel price spikes
-- Food shortages due to climate change
-- Public unrest due to disease outbreak
(e.g. salmonella, melamine in China in
2009)
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Agriculture and Food Cluster megatrends
Based on these shared issues and
drivers, four overlapping megatrends
were identified: Environmental
Hazards, the Asian Century of Trade,
the Changing Face of Farm to Fork, and
Innovation Catalysing Change (Fig. 16).
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.

ENVIRONMENTAL HAZARDS
This megatrend describes increasing
hazards from climate change and
extreme events, movements of
people and goods in the Asian
region, and biosecurity risks. This
has similar implications for food
and fibre production in Indonesia
and Australia, requiring greater
cooperation and capacity building
in preparation for these hazards.

Figure 16. The four megatrends identified for the Agriculture and Food Cluster.

Climate change and uncertainty:
Although potential future projections
are varied, there are likely to be
increasing changes in the regional
climate which will impact agriculture
and food production in Australia and
Indonesia. Over the eastern part of
Indonesia, including the Timor and
Arafura Seas which border northern
Australia, there is already evidence
of an annual increase in sea surface
temperature of 0.120C per annum
(Kirono 2010). Relative to 1990,
average annual air temperatures
are projected to increase by +0.8,
+1.5 and +2.20C by 2020, 2050 and
2080, respectively. Although the
frequency of tropical cyclones may
not increase, their intensity will
increase. Extreme rainfall events
may decrease in frequency, but
their intensity will increase (Kirono
2010). In addition, the return period
of the El Niño Southern Oscillation
(ENSO) is predicted to decrease from
7-10 years to 3-5 years (MoE 2010),
affecting wet season variability in the
eastern islands of Indonesia that are
influenced by ENSO (Kirono et al. in
review), and also in northern Australia.
A detailed analysis of potential climate
impacts for the island of Lombok
shows that under ‘Business as Usual’
global greenhouse gas emissions, the
magnitude of dry season rainfall is
projected to change little. However,
the magnitude of wet season rainfall
will decline, potentially impacting
the first growing period for rice
during November-March. Average
rainfall during this growing period is

35

In Australia, a recent report
(Climate Change in Australia 2015)
providing national projections
summarises the following:

• Oceans around Australia will
warm and become more acidic
• Southern and eastern Australia
is projected to experience
harsher fire weather

• Australia’s average temperature
will increase, and heat extremes
will become more frequent

In both Indonesia and Australia
these changes will have significant
implications for agricultural
production, including greater rainfall
variability, higher evaporation rates,
changing distribution of pests and
disease, changing flowering times for
crops, and impacts on infrastructure
on which supply chains depend.
Investments with longer decision
lifetimes (e.g. infrastructure, tree
crops) will have to take future
potential climate impacts into account
(Climate Change in Australia 2015).

• Extreme rainfall events that
lead to flooding are likely
to become more intense
• The number of tropical cyclones
is projected to decrease but
they may be more intense
and reach further south
• Southern and eastern Australia
is projected to experience
harsher fire weather

Rainfall (mm)

Rainfall (mm)

PLANTING
TIMES

PLANTING
TIMES

estimated to fall from around 1,000
mm in the 1990s to 850 mm by the
2030s and 760 mm by the 2050s,
resulting in a potential water deficit.
In addition, estimates indicate that
rainfall may not be sufficient to meet
water demand for many crops in the
second growing period of MarchJune, when high value crops such as
vegetables, chillies and tobacco are
produced (Kirono et al. in review;
Fig. 17). Climate change modelling
has also predicted that much of the
areas currently planted with Arabica
coffee across Indonesia will become
unsuitable for that crop by 2050,
due primarily to increased levels of
pests and disease likely to occur at
those altitudes (Schroth et al. 2015).
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Figure 17. Observed (1990s) and estimated (2030s, left, and 2050s, right) mean monthly rainfall in Ampenan, west Lombok,
relative to current growing periods. The range of estimated values is illustrated by the multi-model median (red lines) and
10th-90th percentiles (orange shades) (Kirono et al. in review).
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Sea level rise is also projected to
continue in Indonesia and Australia.
Although rates of sea level rise vary
widely, the projected rise around
the Australian coastline is 82 cm by
2090 assuming a high emissions
scenario (Climate Change in Australia
2015). For low-lying coastal and
deltaic agricultural land this has
major implications. An analysis for
the islands of Lombok and Sumbawa
shows that relatively small areas
are at risk, largely due to the steep
sloping, volcanic nature of their
landmass (Fig. 18). However, for more
low-lying islands, such as those in
the Torres Strait of Australia, severe
inundation is possible under high
tide conditions (Fig. 19). Coastal

floodplains and ground water
tables may also be impacted by
rising sea levels and salinisation.
Increasing people movements:
With the establishment of the ASEAN
Economic Community (AEC) by the end
of December 2015, it is expected that
employment barriers will be relaxed
allowing greater movements of people
across boundaries into and out of
Indonesia. Migrant workers could
be attracted to Indonesia, especially
from the Philippines (especially into
the hospitality and services industries
in Java). Indonesian labour could
migrate into Malaysia and Singapore,
particularly as farm employment
declines or becomes more unattractive

to younger generations. With more
extreme weather events, rural
people from the eastern islands (e.g.
Lombok and Sumbawa) will rely on
migrant labour as a coping strategy
(Butler et al. 2014). This will increase
the risk of biosecurity, zoonoses
and human disease spreading if
adequate controls are not in place.
For movements between Australia
and Indonesia, tourism into Java, Bali
and Lombok will continue to grow
from the major Australian cities.
Chinese tourism will continue to
grow as the biggest source of tourists
entering Indonesia (ASEAN Briefing
2014) and Australia (TRA 2014).

Figure 18. Inundation risk from 1990 sea levels for coastal areas of Lombok (left) and Sumbawa (right)
under different sea level rise projections (Butler et al. 2011).
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Figure 19. Inundation risk for Masig (Yorke) Island in the Torres Strait under current Highest Astronomical
Tide (HAT) (top) and HAT plus 59 cm sea level rise (bottom). (Source: Kevin Parnell, James Cook University).
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Increasing movement of plants,
animals and their products: With the
establishment of the AEC by the end of
2015, movements of agricultural and
animal products are likely to increase,
and the and the numbers of people
carrying these goods. Aquarium fish
and ornamental plants are of risk
to Indonesia, and these could then
be transferred to Australia through
people movements, mainly from
Bali and Java through business and
tourism. With Indonesia’s current
deficit in beef production, there will
be increasing demand to import
live animals and meat from other
countries, including Australia, Brazil
and India. For Brazil and India this
raises the risk of foot and mouth
disease spreading to the region.
Currently Indonesia struggles to
have the capacity to manage these
risks, and therefore to comply
with biosecurity requirements
for exporting products to Europe
(e.g. fumigation of plant materials:
wood, tropical vegetables and fruit).
Therefore, capacity building is
important for Indonesia, both in terms
of managing inward risk and capturing
export markets (CSIRO 2014).
From an Australian perspective,
the CSIRO Biosecurity Flagship
has been analysing the emerging
threats, which include the risks of
black mussel establishment in the
northern Australia pearl industry
through incursions of illegal fishing
vessels (CSIRO 2014). CSIRO’s Dr.
Andy Sheppard (pers. comm.) states:
“In addition to the close proximity
to Papua New Guinea through the
Torres Strait and increased shipping

into Australia’s northern ports,
creating direct and human mediated
pathways for a number of biosecurity
threats (e.g. fruit flies, mosquitoes
and vector borne infectious diseases,
tuberculosis, rabies), there are a
number of significant threats resulting
from wind borne dispersal more
broadly from Southeast Asia. It is
already known that invertebrates
and plant pathogens are regularly
blown into northern Australia from
genetic studies of northern Australian
populations showing regular outcrossing with Asian genotypes
(e.g. Helicoverpa spp. moth pests),
and through the arrival of Asian
pathotypes of livestock diseases in
insect vectors (e.g. Culicoides midges,
which vector blue tongue disease).
Plant diseases have also arrived in
Northern Australia from Asia (e.g.
sugar cane smut) where northern
production areas provide a stepping
stone for such diseases into other
parts of Australia. These threats are
only likely to increase as the ASEAN
countries open their internal markets
allowing access for pests, weeds
and diseases from anywhere in the
ASEAN region to potentially reach
our door step. The development
of Northern Australia also helps
set up ‘perfect storm’ conditions
for biosecurity impacts to get a lot

bigger. Recent new incursions into
Northern Australia (Banana Freckle
and Cucumber Mosaic Virus) are
testament to this. The poorly-funded
Northern Australia Quarantine
Strategy staff in the Department of
Agriculture have the huge task of
surveillance across the North. The
CSIRO Biosecurity Flagship recognised
this in its recent futures report,
including Asian fruit fly incursions,
Avian flu epidemics and livestock
diseases as potential megashocks to
the Australia biosecurity system.”

THE ASIAN CENTURY
OF TRADE
This megatrend focuses on the
projected rapid economic growth
of the Asian region, centred on
China and India, but also including
Indonesia. This will provide enormous
opportunities for agricultural trade
for both Indonesia and Australia. The
process will be accelerated by the
formation of the AEC in 2015. However,
partnerships which can value-add to
produce, and appropriate transport
infrastructure, will be necessary
to take advantage of the trend.
Asian trade growth: The rapid
development of the ASEAN countries
and Asia as a whole has seen many
countries in the region moving
towards or achieving middle-income
status. In 2015, Southeast Asia will
become one economic zone under the
AEC encompassing Myanmar, Thailand,
Cambodia, Laos, Vietnam, Malaysia,
Singapore, Indonesia, the Philippines
and Brunei. Already bound by myriad
political and trade agreements,
these 10 countries account for 9%
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of the world’s population – with
some 600 million people, twice
the size of the USA – and have a
combined GDP of US$1.8 trillion.
The Chinese economy will continue
to grow and provide the dominant
market for agriculture and food in
the Asian region. China has rapidly
become a net importer of crop and
livestock products (Fig. 20), and this
rising trend is likely to continue. China
has numerous commercial interests
in the region due to its abundance
of natural resources (e.g. oil, gas,
mineral, hydropower, coffee, rice,
palm oil and timber; see Table 1).
By 2015, bilateral trading between
China and ASEAN, which began with
a free-trade agreement in 2010,
will have more than doubled from
$231 billion to $500 billion, making
China ASEAN’s biggest trading
partner (The Guardian 2012).
By 2030, the Indian economy will
also have taken off, and with its
multi-dimensional relationship with
ASEAN, there is a political consensus
to maintain good relations for a

variety of economic and strategic
reasons. Given this, the relationship
will continue to grow. Trade between
Indonesia and India reached $76
billion in 2012-2013, and defence
and strategic ties between India and
Southeast Asia have strengthened
(Strategic Review 2014).
The reduction of trade barriers (e.g.
the AEC) and Free Trade Agreements
(e.g. Australia-China in 2014, New
Zealand-China in 2008), will increase
trading opportunities for Indonesia
and Australia into the region. Bilateral
trade will also increase with other
Asian countries as the growth of
the middle-classes in most Asian
countries will increase demand for
protein (beef), niche and boutique
products (e.g. wine, cheese) and
certifiable produce and food
products (Economic Outlook 2014).
One of the important reasons
Australian agricultural exports have
risen so sharply is demand from
emerging economies in Asia and, to a
lesser extent, Africa. Exports of rural
produce to Europe, the Americas and

Imports
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Exports

Balance

the Oceania region have remained
relatively stable with slight increases
and, in the case of some countries
within these regions, slight decreases.
However, the North Asia and Southeast
Asia regions have shown very strong
growth. For example, China has more
than doubled its imports of Australian
agricultural produce over an 8 year
period from AU$2.9 billion in the fiscal
year ending in 2006, up to AU$7.8
billion in the fiscal year ending in 2013
(Department of Agriculture 2013).
Value-adding partnerships:
Both Indonesia and Australia are
recognising the need to be part
of globally competitive ‘valueadding’ processes, and to position
themselves within higher-value
nodes on the chain where they
maintain a comparative advantage.
If implemented, this international
production-sharing exercise will
mean greater opportunity for country
and firm participation in global
value chains (GVCs). In most cases
this may mean further processing
of raw materials along the supply/
value chain, or providing evidence of

Figure 20. Imports and exports of
crop and livestock products for China
(FAO-STAT 2014).

origin of produce or products. Food
consumers are increasingly concerned
about the environmental, social and
animal welfare impacts of what they
eat. This is associated with a rise in the
prevalence of certification systems and
product labels as proof of evidence.
At the level of individual economic
actors, the benefits and costs of such
participation will depend on where
and how they are involved in the GVC.
Governments’ concerns go beyond
GVC participation and its immediate
returns, but also include broader and
longer term public policy objectives,
such as the number and quality of jobs
created, the non-economic impact of
industrial activities, the dynamic scope
for upgrading, skills and knowledge
development, and contributions to
economic diversification and resilience
(Asian Development Bank 2013).
In some cases, value-adding involves
the downstream processing of
commodities prior to export.
For example, in Indonesia the
national government has successfully
encouraged new investments in
cocoa grinding operations, such that
exports of powder, butter and liquor
have increased while exports of raw
cocoa beans has decreased. Two of the
world’s largest cocoa-grinders (Cargill
and Barry Callebaut), who previously
purchased raw beans from Indonesia
have recently invested in large-scale
grinding operations in Surabaya and
Makassar. With abundant natural
resources, raw materials, low labour
costs and the opportunities for
economic growth, the government
of Indonesia is pursuing this strategy
of resource-based industrialisation,
and casting a wider net to include a

number of agriculture and horticulture
products. More important, however,
are the benefits for both countries of
participating in globally competitive
value chains. For example, Australian
wheat is supplied to Indonesian food
manufacturers, where it is processed
into instant noodles and sold to the
world. Or, conversely, Indonesian
coffee is supplied to specialty coffee
roasters in Australia, where it is sold
as a gourmet product benefitting
all actors along the chain.
In the meantime, the Australian food
and beverage manufacturing industry
has had to face challenging times
over the past 20 years. Multinational
food and beverage companies (e.g.
Heinz, Unilever, Nestle, Kraft) have
been closing sections or all of their
operations in Australia and moving
closer in proximity to larger markets
and lower cost locations (e.g. China,
India and ASEAN countries). This
decline in the food and beverage
industry is reflected in a reduction
in the employment rate of 1.5% per
annum, and a reduction of 5.6% per
annum of investment for the industry
in 1996-2002 (Commonwealth of
Australia n.d.). To increase their
capture of the AEC markets, Australian
firms need to ensure that they are
integrated into Asian production
networks and markets, and Indonesia
offers an exciting opportunity for
Australian firms to develop longterm partnerships in food processing
and the food ingredients industry.
A recent study found that ethical foods
account for 5-10% of the food markets
in wealthy economies of Western
Europe, North America, Australia
and parts of Asia. This covered

foods labelled as fair trade, free
range, animal welfare-friendly
and environmentally responsible.
The rise in ethical products holds
significant opportunities, and
challenges, for Australian rural
industries (RIRDC 2014). Australian
food companies may also be able to
assist Indonesian partners to sell their
products into the global market.
Regional infrastructure to support
trade: Indonesia must meet the
infrastructural needs of its industries
and households, although the greater
focus on infrastructure by the new
government is beginning to show
some results. In the newly released
2014-2015 Global Competitiveness
Index of the World Economic Forum,
Indonesia ranks 56 out of 144
economies, a considerable increase
from its previous ranking of 80 out
of 148 but still lower than Malaysia
(25), Singapore (2), and Thailand (48)
(Asian Development Bank 2013). The
Government of Indonesia has shown
commitment to tackle the problem
of infrastructural shortcomings in
Indonesia, partly made possible by
the fiscal space created by reducing
costly fuel subsidies. At the same
time, the government is encouraging
greater private sector participation
in infrastructural development
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through public-private partnerships
(Asian Development Bank 2013).
In his 2014 presidential campaign,
President Joko Widodo emphasised
his commitment to push forward
infrastructure projects in a country
which badly needs better roads,
transit networks and ports, as well
as internet access and technology.
This is especially so if Indonesia is to
ensure its food and energy security,
attract further foreign investment and
achieve its ambitions of becoming a
regional manufacturing hub. To date,
Indonesia’s poor infrastructure has
made doing business in Indonesia
unnecessarily difficult and costly.
Tim Hewett (pers. comm.), of the
Australian Trade Commission, says
that “infrastructure development
is one of the key challenges facing
Indonesia … this is still one of the
most expensive countries in the
world to move a shipping container,
despite wages being incredibly low.”
Investment into airports, roads, ports
and telecommunications is required
to attract much-needed foreign
investment (Manners 2014).
One key objective of President
Widodo’s idea of Indonesia as a global
maritime axis is enhancing inter-island
connectivity and upgrading port
infrastructure within the Indonesian
archipelago, outlined in his ‘Maritime
Doctrine’ of 2014. This has been linked
to the Chinese President Xi Jinping’s
announcement in 2013 of establishing
a ‘Maritime Silk Road’ through
Indonesia (Piesse 2015). Many of these
islands remain poorly connected to
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their neighbours and several benefit
from only loose or intermittent
contact. This lack of connectivity is
more pronounced in the outer islands
of Eastern Indonesia. As a result,
many of these islands have had highlevels of economic self-sufficiency,
not contributing to or benefitting
from national economic production
and distribution processes. Similarly,
Indonesia’s port infrastructure has
suffered from neglect and financial
constraints over the years. Many of
the ports are in poor condition and
impede the country’s internal and
external maritime commerce in the
form of revenue losses, time-lags,
procedural delays and inadequate port
facilities (Shekhar and Liow 2014).
In Australia, there will be growing
pressure to upgrade existing and to
build new transport infrastructure
which can support and enable the
trade opportunities and potential. In
northern Australia, the development
agenda for agriculture will necessitate
improved roads, ports, air and rail
links to facilitate the movement of
produce to adjacent Indonesia and
other AEC nations (DPMC 2014). These
facilities will have to be designed
to cope with seasonal production
and potentially extreme weather
and environmental conditions (e.g.
flooding) due to climate change.
Maintaining road conditions is already
difficult with a tropical climate,
heavy traffic and rainfall. Perishable
goods are quickly ruined by slow
and long transport times in these
Australian and Indonesian conditions.
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CHANGING FACE OF
FARM TO FORK
This megatrend projects dramatic
changes in the production, supply
and consumption of foods and fibre
in both Indonesia and Australia.
The future regional system food
system will be shaped by national
food policies, concerns over land
sovereignty, urbanisation and the
continued decline of the traditional
farming systems in both countries,
and changes in diet and demand
for ethically-produced food.
Food policy: Successive Indonesian
governments have prioritised
national-level self-sufficiency in
strategic food commodities, most
importantly rice. President Suharto’s
widely celebrated success in becoming
self-sufficient in rice in 1985 (Indonesia
has since fluctuated between years of
deficit and surplus) is deeply etched
in the national psyche. President
Yudhoyono then announced an
ambition to also be self-sufficient in
corn, soy bean, sugar and beef, and
this commitment has been strongly
reiterated by President Widodo.
Despite the unusually prominent
position afforded to ‘food sovereignty’
in the 2014 presidential campaign
and subsequent programs announced
by the current government, there
remain considerable challenges for
Indonesia in meeting these targets.
The concept of food sovereignty
is thus equated in Indonesia with
a rather crude notion of selfsufficiency, and has been criticized
by many foreign economists and
international organizations, including
the Organisation for Economic
Co-operation and Development.

Essentially, it is argued that the
promotion of domestic production
through import restrictions results in
Indonesian consumers paying above
the world price for commodities
such as rice and sugar. Since the vast
majority of Indonesian households
are net buyers of these items rather
than producers, it is argued that
import restrictions actually contribute
to food insecurity at the household
level (Alavi and Htenas 2015).
Indonesia refers to ‘food security’,
‘food self-sufficiency’ and ‘food
sovereignty’ in a new food law, yet
there is a high degree of ambiguity in
the use of these terms, and Indonesia
needs an explicit legal formulation
of the right to adequate food and
programs that deal with actual hunger.
While hunger is clearly felt at the
individual rather than the national
level, there seems a temptation to
focus on national food self-sufficiency
(McCarthy 2014). While Australia
has been, and continues to be an
important supplier of beef and cattle
to the Indonesian population, it is
now working closely with Indonesian
partners to help build Indonesia’s
beef industry in accordance with
its self-sufficiency aspirations. The
ACIAR-funded ‘Indo-beef’ project
and the ‘Red-meat’ program are
some recent concrete examples of
Australian support in this area.
Land sovereignty: As demand for
productive land grows, both as a result
of population growth and demand for
products, there will be increasingly
contested decisions about land
acquisition and control. In Indonesia,
‘land grabbing’, particularly for timber

and oil palm, and also for tourism and
mining developments will continue.
Land conflicts in Indonesia have
risen over the last 10 years, as private
investors and the government have
acquired large tracts of land without
respecting the rights and interests
of local users. In 2013 alone, land
conflicts in Indonesia caused 22 deaths
due to violent clashes and involved
almost 140,000 households, according
to Agrarian Reform Consortium (KPA)
figures. Such land-grabbing exercises
most often involve land designated
as ‘forest area’, according to the KPA,
or former forest areas converted
for non-forest uses such as mining,
plantations and infrastructure. Adat
(customary or indigenous) rights to
land are an important element of
these conflicts, because large tracts of
indigenous lands are located within
forest areas, which the government
controls (Indonesia’s New Path 2015).
Foreign ownership (or long-term
leasing) of agricultural land is also
controversial within Indonesia, as
the current parliament attempts to
introduce foreign ownership ceilings,
with particular concerns related to
large-scale oil palm plantations.
At one level, land-grabbing is a global
trend driven by global demands.
Global crises in food, energy, finance
and the environment are increasingly
driving economic actors and national
governments to search for ‘empty’
lands. Further pressure will come
as the new Indonesian government
needs to acquire extensive land for its
plans to boost the national economy,
and to meet its targets for expanded
agricultural production. While land

reform has had a stilted history in
Indonesia despite supportive rhetoric,
President Widodo pledged the
redistribution of 9 million ha of land to
smallholder farmers as one initiative to
support his food sovereignty agenda.
Governments often legitimise rapid,
extensive land acquisition by issuing
permits or concessions, or justify landgrabbing through scientific discourses,
such as the need for conservation or
measures to address climate change.
The question of whether or not the
purchase of Australian farmland
by foreign governments or foreign
government agencies or enterprises
will have an impact on Australian food
security and sovereignty continues
to pervade the nation’s political
discourse. Associated with these
concerns are claims that the purchase
of Australian land assets by foreign
government owned agencies or
companies involves a loss of Australian
sovereignty. Examples of ‘hot issues’
giving momentum to this debate are
the purchase of farmland in Western
Victoria by a Qatar governmentbacked entity, and the purchase of
43 farms outside Gunnedah by the
Chinese government-controlled
Shenhua Watermark Coal Corporation,
whose interest in these farms is the
coal that lies under them (Barratt 2011).
In Australia, foreign investment in
land to produce food could also
become more controversial, with
Australians divided on the issue of
sovereignty. In particular, the potential
loss of productive agricultural land in
Australia for the extraction of finite
resources for export markets, such as
coal and coal-seam gas, has become a
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highly volatile political issue. This will
become more heated as the Northern
Australia development agenda grows.
Urbanisation: This is a common
trend in Indonesia and Australia,
with younger generations leaving a
farming background to move to the
cities. With better education and
skills, offspring of farming families can
find better paid and more interesting
opportunities in professions outside
of agriculture. According to the
World Development Indicators (The
World Bank 2015), Indonesia’s urban
population increased from 15% in 1961
to 30% in 1990, but then accelerated
to exceed 50% in 2011. Populations
of people living in urban areas are
further predicted to increase by
more than 65% by 2030 (see Fig. 6).
The changing demographics in rural
and urban areas will have significant
socio-economic implications for
the future of Indonesia (Sarosa
2006). There are more youths
moving to cities in search of better
employment opportunities now due to
urbanization. While rural livelihoods
in Indonesia are also diversifying
away from agriculture, farm
production continues to provide an
important source of income for many
of the people living in rural areas.
According to the 2013 Indonesian
Agricultural Census (BPS 2013), 61%
of the country’s 26 million farm
households have a primary farmer
aged over 45. The 2013 census also
indicated a significant reduction in
the total number of households from
31 million in 2003, suggesting that 5
million households have moved out
of farming during the last 10 years.
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There are concerns that this trend
could result in agricultural labour
shortages in the future. Many attribute
this trend to negative perceptions
of the manual labour associated
with farming, along with relatively
poor incomes and the relatively high
risks inherent to agriculture. Ageing
farmers continue with their basic
and manual methods of farming
due to low skills and low education
levels, and productivity levels remain
low as a result (Sulthani 2012).

The age structure of rural and
regional Australia has also changed
significantly in recent decades. A
feature of this change has been the
diminishing proportion of young
people (i.e. those aged 15-24 years) in
many of these areas. This reflects the
continuing trend for young people to
leave rural areas, and to relocate to
larger population centres, attracted by
the greater availability of employment,
education and training opportunities
in urban areas (Kenyon et al. 2010).

Rapid urbanization could also result
in declining investments in rural
infrastructure, if scarce funding is
instead allocated to addressing the
enhanced infrastructure demand in
the cities. Transport systems and roads
are critical forms of infrastructure
that support the development of rural
areas and link farmers to markets, but
The World Bank (2012a) claims that
half of all district roads, which make
up to 72% of the total road network,
are in poor condition. Moreover, the
absence of adequate investments in
rural infrastructure further accentuates
the rate of migration of youth from
villages to cities because no effort is
made to improve their rural lifestyles.

In rural areas, opportunities in
the labour force have declined as
a result of technological change,
economic restructuring and the
relocation of businesses to regional
centres (McKenzie 1996). Further,
young people in rural areas often
have to choose between limited
educational opportunities available
locally, and moving away from family
support networks to a large town
or city, where the majority of postcompulsory education and training
institutions are located (Suryadarma
2012). Rural areas that young people
are moving away from usually
experience associated declines in
population and increasingly older
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age profiles. In some areas, these
population changes also coincide
with a decline in key industries and
the withdrawal of services, both
public (e.g. schools and hospitals) and
private (e.g. banking and retail). In
turn, such changes may make living
in rural areas less attractive to young
people, and further impact upon
on the wellbeing and sustainability
of the remaining community.
Changing dietary needs: Rapid
economic and income growth,
urbanization, and globalization
are leading to a dramatic shift of
Asian diets away from staples and
increasingly towards livestock and
dairy products, vegetables and
fruit, and fats and oils. While the
diversification of diets away from
the traditional dominance of rice
with rising incomes is expected and
observed, current food consumption
patterns are showing signs of
convergence towards a Western diet.
Globalization and the consequent
global interconnectedness of the
urban middle class is the driving
force behind the convergence of
diets. The rapid spread of global
supermarket chains and fast food
restaurants are further reinforcing
the above trends (Prabhu 2004).
The following six key trends
characterize the changes in food
demand in Asia (Prabhu 2004):
• Reduced per capita
consumption of rice
• Increased consumption per capita
of wheat and wheat based products

• Increased diversity in the
food groups consumed

INNOVATION CATALYSING
CHANGE

• Rise in high protein and
energy dense diets

This megatrend explores likely
innovations in the agriculture and
food sectors of Indonesia and
Australia, including novel partnerships,
technological advances to promote
more sustainable and diverse
production and processing, and multifunctional land use.

• Increased consumption of
temperate zone products
• The rising popularity of
convenience food and beverages.
Agricultural systems across Asia
appear to be responding to these
consumption changes by also
moving away from the traditional
preoccupation with rice towards a
production system that is becoming
increasingly commercialized and
diversified. Changing urban lifestyles
are also driving an increasing demand
for convenience foods (e.g. eating
out, catering, processed and prepackaged foods, supermarkets). At
the same time, in both countries
there is a move towards organic,
locally-grown, farmers markets
(‘locavores’) and sustainable, sociallyaware consumerism. This may drive
a growing awareness of social and
ethical responsibility in terms of
environmental impacts (e.g. climate
change), and associated technologies
that enable consumers to better
identify and vet their food sources
based on these concerns. These
trends will become more evident in
neighbouring AEC countries, creating
markets and a need for skills in the
areas of production, processing,
traceability and accreditation.

Partnerships for innovation: Within
Indonesia, public-private-knowledge
sector relationships are poorly
developed, limiting innovation in
the agriculture and food sector
(Petrarca et al. 2010, Suryadarma
et al. 2011). Between Indonesia and
Australia, there is a lack of cultural
understanding and awareness, and it
is unclear whether or how this gulf will
be bridged (White 2013). In Australia
this is exacerbated by frequent
changes and cuts to aid budgets
and staffing (Davies 2014), cutting
short partnerships and institutional
memory of Indonesian issues. This
pattern is unlikely to change.
However, partnerships will continue
to evolve and grow both within
the countries’ agriculture and food
sectors, and between them. Examples
include the AIC itself, and CSIRO
partnerships with UNRAM and UNHAS
on cattle production and livelihood
adaptation, and numerous Australian
Centre for International Agriculture
Research (ACIAR) projects over the
last 30 years (ACIAR 2015). Increasing
political stability in Indonesia will also
provide a solid basis for improving
partnerships for innovation, both
domestically and with Australia.
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Under the current Australian
government’s strategic aid framework,
there is recognition that public
investment must be more innovative
and catalytic, leveraging other
drivers for development, such
as private sector investment and
domestic finance (DFAT 2015a). A
major plank of its investment into
agriculture and food security is to
improve value chains and economic
returns to smallholder farmers
through partnerships (DFAT 2015b),
as demonstrated by the Australia
Indonesia Partnership for Rural
Development which began in 2012
and which is due to be completed
by 2020 (AIPD 2011). This shift in aid
strategy is likely to continue, given
the global recognition that improving
market access is the most effective
means of lifting farmers out of
poverty (The World Bank 2012b).
Technology driven by markets: As
consumer demand grows for certified
and sustainably-produced food in
Australia and Asia, there will be
increasing demand for technological
solutions that can achieve the
standards required, to trace them
accurately, and to report them to
the consumer (RIRDC 2014, Yin et al.
2010). Examples include traceability
technology, including country of
origin, inputs, handling procedures
and food safety, and supply chain
audits. Today, there is a growing
demand for Halal certification
in Indonesia (Kusnandar 2010).
Technology which can detect nonHalal residues using DNA sequence
analysis is in growing demand (Farouk
et al. 2006). These issues will be
important for Australian supply chains
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to Indonesia, which is currently undercapacity in this regard, but provides
an opportunity for partnerships to
export to other Muslim countries.
Sustainability of agricultural
production will also be achieved
through technological innovations,
driven by new standards such
as the Sustainable Development
Goals to be endorsed by the 68th
United Nations General Assembly
in September 2015 (UN 2015). Three
goals are of direct relevance:
• GOAL 2: End hunger, achieve food
security and improved nutrition and
promote sustainable agriculture
• GOAL 12: Ensure sustainable
consumption and
production patterns
• GOAL 15: Protect, restore
and promote sustainable use
of terrestrial ecosystems,
sustainably manage forests,
combat desertification, and halt
and reverse land degradation
and halt biodiversity loss
The need to reduce greenhouse gas
emissions will also provide a driver
for changes in agricultural practices
(e.g. biomass and composting,
carbon farming) in both Indonesia
and Australia. In Australia for
example, new farmers’ groups such
as Carbon Farming Australia are
providing support for landholders
to engage with carbon markets and
adopt new practices (CFA 2015),
and funding is available under the
government’s Emissions Reduction
Fund as part of its Direct Action
Policy. However, there are concerns
that carbon prices must be above
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$30-$40 per tonne to provide an
incentive for producers to adopt
carbon farming practices (ABC 2014).
For many years, Indonesia has been
involved in Clean Development
Mechanism projects under the Kyoto
Protocol, effectively participating in
an international carbon market, and
there has been increasing attention to
developing Reduced Emissions from
Deforestation and Forest Degradation
schemes. Notwithstanding the
significant implementation challenges
that have hampered many of these
projects to date (FoE 2014), the
trend towards fully established and
functioning carbon markets will
continue (The World Bank 2014).
Multi-functional land use: With
increasing pressure on farm gate
terms of trade, farmers will be
seeking diversified sources of income,
including possible engagement with
biodiversity (Forest Trends 2011) and
carbon markets (The World Bank
2014), through offset, compensation
and payments for ecosystem servicestype (PES) schemes. Several PES
schemes have been established
across Indonesia, such as payments
being made to upstream farmers
in exchange for land use practices
that maintain hydrological integrity
(Neilson and Leimona 2013). Similarly,
Australia continues to develop
state-level biodiversity offset and
banking programs. In New South
Wales, BioBanking continues to
gain momentum and now boasts
five BioBank sites. BushBroker, the
“matchmaker” of Victoria’s native
vegetation offsets, is now in its 6th
year of existence and has assisted
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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 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. In addition, the megatrends
have informed Activity 3 Scenario
planning. By determining the ‘scenario
space’ for shared issues between
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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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