Indonesia is one of the most vulnerable countries
in the world to climate change caused by human
greenhouse gas emissions. As an island chain
whose main source of animal protein comes from
seafood, Indonesia is vulnerable to sea-level rise
and the negative effects of climate change on marine life.

As a tropical country, Indonesia is extremely vulnerable to
extreme heat and humidity, which will affect everything
from human health to infrastructure and labour productivity. And as a country with a high reliance on domestically grown staple crops like rice, changes in rainfall caused
by climate change will reduce yields and threaten food
security.
These climate threats and others will have a huge impact
on Indonesia’s economy. Indonesia’s GDP per capita may
already be 15% lower than it would have been without the
climate change that has already happened. Indonesia risks
being one of the countries worst affected economically
by climate change with some studies projecting losses
of 30-40% GDP loss by 2050 and almost 80% by 2100 if
emissions are high. If emissions are high, Indonesia could
see a downgrade of nearly four notches on its sovereign
bond rating, meaning the cost of borrowing could rise by
around a billion dollars annually.
If emissions are not cut, Indonesia could experience extreme heatwaves - of an intensity that the country has
never experienced before - as often as every two years.
Even if emissions are cut, but only as fast as currently
planned, Jakarta’s average temperature will reach levels of
heat and humidity beyond anything that currently exists
on Earth. This heat and humidity could reduce agricultural
labour productivity in Indonesia by 40% if emissions are
not cut and could increase heat-related deaths by 17%.
Staple foods, such as rice and fish, will be harmed by higher temperatures with predictions of significant reductions
in yields.
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Climate change is melting glaciers and causing the sea level to rise. Depending
on the amount of emissions produced, sea level rise will cost Indonesia $3.3-10.3
billion dollars annually in flooding, loss of land, salinisation of agricultural land,
and migration of people from affected areas. Loss of beaches will additionally
cut revenue from tourism. Indonesia is among the countries with the most assets exposed to rising sea levels; even with a moderate amount of sea-level rise
Jakarta alone will have $321 billion in assets exposed to floods by 2070.
Changes in the amount and timing of rainfall in Indonesia is likely to cause
floods and droughts. Continued emissions will lead to drier dry seasons, and
more intense rain events during the monsoon. If emissions are cut, but only by
as much as global leaders currently plan to, the inter-monsoon season could
vary from 20-40% drier across much of Indonesia.
The intensity of extreme rainfall events could increase up to 30% in many parts
of the country due to climate change. Climate change could increase the economic damage done by river flooding up to 91% as soon as 2030. Additionally,
without rapid emissions cuts, the monsoon could be delayed by 30 days every
three years or even more frequently. These changes will have large negative impacts on staple crops such as rice as well as crops for export such as cacao and
coffee.
These dramatic changes could make it much more difficult for Indonesia to
reach its aim of becoming a high-income country by 2045.
Indonesia is consistently one of the top 10 emitters of greenhouse gasses in the
world; at times it is even higher. In 2015, when many forest fires raged, it was the
fourth largest emitter (Dunne, 2019). If all governments had the same climate
ambitions as Indonesia, warming would reach between 3°C and 4°C - leading to
catastrophic climate change impacts. Land use change such as deforestation
is one of the biggest contributors to Indonesia’s carbon footprint, and growing
demand for biofuels may further increase tensions between agriculture, climate,
and forestry policies. Fossil fuels still make up nearly two thirds of Indonesia’s
energy mix, and the government allocated 96.5% of its energy-related fiscal
stimulus to support them.
While Indonesia faces many challenges, increasing climate ambition could support Indonesia’s aim of becoming a high-income country by 2045. Low-carbon
policies could deliver an average of 6% GDP growth per year until 2045, while
also reducing extreme poverty, generating additional better-paid jobs, and
avoiding deaths due to reduced air pollution. For example, building renewable
energy facilities and mass transit networks could provide good employment
options, while conserving nature could reduce the impact of storm surges and
other environmental shocks, and enhance agricultural productivity.

Overall, Indonesia is one of the countries with the most to lose from climate
change, and the most to gain from moving to a low-carbon growth model.
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01

Introduction

Most Indonesians have seen steady improvements in their living standards over the last 20 years.
Indonesia’s annual economic growth rate has hovered around 5 percent since the late 1990s. The
average person’s income has increased fivefold from US$780 a year in 2000 to US$4,136 in 2019
(World Bank, 2021a). Access to basic services, such as drinking water, sanitation, and electricity, has
improved markedly (WHO/UNICEF, 2021). The development indicators in Table 1 indicate Indonesia’s
rapid socio-economic progress, despite significant challenges including volatile commodity prices,
financial crises, and the Covid-19 pandemic
However, climate change poses a much more serious threat to Indonesia’s development aspirations than any of the challenges seen so far. The world reached 1.2°C above pre-industrial levels in
2020 (World Meteorological Organization, 2021), and Indonesia is already feeling the consequences.
As an archipelagic nation on the “Ring of Fire’’, Indonesians have always been exposed to natural
disasters, including volcanic eruptions, earthquakes, and tsunamis. However, climate change-related events, such as heatwaves, fires, and floods, are becoming more severe and frequent. Climate change is also posing new risks, such as sea-level rise and ocean acidification. These different
shocks and stresses are interacting with each other dangerously to threaten Indonesians’ health,
food security, freshwater supply, jobs and infrastructure.
With rapid, ambitious, and well-targeted mitigation action, it may be possible to hold the average
global temperature increase to 1.5°C at the end of the century (IPCC WG3, 2022), minimizing the
damage caused to people, nature, and economies. However, the world is not on course to achieve
this. Current international policies will result in warming of around 2.5-3°C above pre-industrial
levels (Climate Action Tracker, 2021). This will lead to a much more severe climate crisis, the costs
of which will be borne most heavily by low-income and other marginalized groups. The Covid-19
pandemic underscores the importance of far-sighted planning and preparation to reduce systemic
risks.
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Indonesia must take climate change into account to future-proof its economic progress. This statement does not in any way detract from the other enormous and urgent development challenges
that Indonesia faces, including poverty reduction, service provision, and job creation. Rather, it recognises that sustained prosperity and peace will depend on both international efforts to mitigate
the extent of climate change and the domestic efforts to adapt to global warming that is already
locked-in from historical emissions.
Moreover, Indonesia’s development choices are of global significance. One in every thirty people
in the world lives in Indonesia and most of them are less than 30 years old. It is the 16th largest
economy and one of the fastest-growing economies in the G20 . It is also the 4th largest emitter of
greenhouse gasses globally, when land-use emissions are considered (Dunne, 2019). For all of these
reasons, Indonesia’s policies and investments will determine not only the wellbeing of 270 million
Indonesians, but also the scope to achieve global goals such as eradicating poverty and holding
global warming to well below 2°C.
This working paper makes the case for more ambitious climate action in Indonesia - and the consequences of failing to take that action. Chapter 2 considers the ways that the climate in Indonesia has changed and will continue to change as average temperatures continue to rise. Chapter
3 reviews the economic costs associated with heatwaves, rising sea levels, and changes in rainfall
patterns, underscoring that these costs will mostly be borne by low-income and other marginalized
groups.
The immense and unequal burden already imposed by climate change underscores the urgency of
pursuing inclusive low-carbon development. Delays in cutting emissions and adaptation will only
increase the cost of climate change and undermine the prospects for poverty eradication and economic development in Indonesia. Chapter 4 considers Indonesia’s current efforts to reduce greenhouse gas emissions and highlights how creating a more resource-efficient economy could yield
multiple benefits beyond emission reductions, including cleaner air, greater energy security, faster
job creation, and improved access to jobs and services.
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Key development indicators
for Indonesia, 2000 and 2015-20.

Source: World Bank Indicators & Dunne, 2019
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02

The direct impacts of climate
change in Indonesia

>>

“The cumulative scientific evidence is unequivocal: Climate change is a threat to human
well-being and planetary health. Any further delay in concerted anticipatory global action on
adaptation and mitigation will miss a brief and rapidly closing window of opportunity to secure
a liveable and sustainable future for all.” (IPCC, 2022)
Global temperatures have already risen around 1.2°C from pre-industrial levels, but the level of
warming in the future will depend on future greenhouse gas emissions. This chapter discusses
what could happen to Indonesia if the world emits different levels of greenhouse gasses and
thus warms by different amounts.
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If global emissions are cut rapidly, global temperature increases will meet the Paris Agreement target of 2°C total global warming or
less by 2100. This requires that emissions start
to decline in 2020 and reach zero by 2050 to
2070. To follow this path, there must also be
an increase in carbon dioxide emissions removed from the atmosphere, for example, by
expanding forest cover

Under the medium emissions scenario, the
global average temperature will probably increase to 2°C by 2050 and 2.6°C by 2100, missing the goals of the Paris Agreement. On this
pathway, the world starts to cut greenhouse
gas emissions around 2040 and also increase
forest extent. The current targets countries
have set put us on a path similar to this

With the high emissions scenario, emissions
continue to rise throughout this century, and
global average temperatures could rise 2.6°C
by 2050 and 4.8°C by 2100.
These rising temperatures are already fueling more frequent and severe weather events, both in
the form of sudden shocks, such as typhoons, and chronic stresses, such as droughts. This working
paper focuses on three climate hazards facing Indonesia: 1) extreme heat, 2) rising sea levels, and 3)
changes in rainfall. These hazards affect food security, the economy, and Indonesia’s ambition to be
a high-income country by 2045.

2.1

Extreme heat

>>
As the world warms, heatwaves in Indonesia will
become more common, longer lasting, and hotter.
This has already begun: Indonesia has experienced
more and longer heatwaves in the past decade
than in previous decades (Perkins-Kirkpatrick and
Lewis, 2020). Heatwaves already cause immense
issues globally, from crop failure to infrastructure damage, fires, and health problems. Future
temperatures in Indonesia could be fatal even for
young and healthy people.
One way of classifying heatwaves is on a scale from
normal to very extreme. The classification is determined by a combination of factors, including how
high temperatures rise above normal and how
long the heat lasts (Russo et al., 2014). Extreme
heatwaves have similar intensity and duration to
the 2010 Russian heatwave. During this extreme
heatwave, at least 9 million hectares of crops were
destroyed, wildfires raged through the country, and
at least 55,000 people died.
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Indonesia has never experienced an extreme heatwave. If emissions continue to rise, Indonesia could
experience an extreme heatwave once a decade
over the next 30 years; later in the century, they
could hit Indonesia every two years (Russo et al.,
2014). Even in a low-emissions scenario, they would
become possible, but there would probably only be
one extreme heatwave before 2052 and an extreme
heatwave roughly every 10 to 30 years by 2100.
Rising average temperatures could cause huge
problems as extreme heatwaves become more
common. Under a medium-emissions scenario, Jakarta’s average temperature would have an
extremely hot, humid climate - the likes of which
are currently not experienced by any city on Earth
(Bastin et al., 2019).

Impacts of heat on health

High temperatures cause illness and death (Son et al., 2017). Southeast Asia is expected to see a 17%
increase in fatalities directly related to heat by 2050 if emissions remain high, and a rapid emissions
cut would limit the growth to 4% (Gasparrini et al., 2017). On top of direct heat deaths, deaths related
to circulatory, respiratory, and infectious diseases also increase with higher temperatures (Li et al.,
2014, Ingole et al., 2015), as do mental health disorders, depression, distress, anxiety, and suicide (Lee
et al., 2018, Luan et al., 2019, Trang et al., 2016, Kim et al., 2016, Chan et al., 2018).
Heat is even worse when compounded by high humidity, such as in Indonesia’s climate. Jakarta currently sees 11 days per year of heat-humidity combinations at a level that has caused mass
deaths worldwide (Mora et al., 2017). Under a high emissions scenario, by around 2090, every single
day of the year in Jakarta will be at temperatures that have already proven deadly, and all of Indonesia - even the West Papuan Highlands - will see over 300 days per year of potentially fatal heat and
humidity (Mora et al., 2017).
High temperatures caused by continued emissions could increase the chances of forest fires in
Indonesia, with consequences for health. In 2015, the smoke particles from forest fires caused an
estimated 91,600 deaths in Indonesia alone (Koplitz et al., 2016). Regardless of how a fire starts, the
climate influences the chances of it spreading and causing huge damage (World Bank, 2016). Under a high emissions scenario, there would be a four-fold increase in days of extreme fire danger in
East Kalimantan and East Sumatra in 2070-2100, compared with the years before 1990. Constraining
emissions would limit this increase (Herawati and Santoso, 2011).
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Impacts of heat on labour

Extreme heat can prevent people from working. Indonesia currently loses 36 billion hours of
labour per year due to the impacts of humid heat, worth 4.76% of Indonesia’s GDP (Parsons et
al. 2022). These losses are worsening as the climate warms. In the first 20 years of this century,
Indonesia lost 2 billion more hours of labour annually compared to the last 20 years of the 20th
century. As the climate warms, Indonesia is one of the countries that will lose the most significant number of work hours (Parsons et al., 2021).
Even with just 1.5°C of global heating, much of Sumatra, Java, parts of Kalimantan, and West
Papua would face a high risk to workability, significantly reducing the labour people can perform (Andrews et al. 2018). If the planet heats to 3°C, almost all of Indonesia faces a high risk of
workability (Andrews et al. 2018). Heat will particularly affect labour in outdoor jobs, like agriculture. Labour capacity in Indonesia will fall 40% without emissions cuts or 20% if emissions are
cut rapidly (Roson and Satori 2016).
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Impacts of heat on infrastructure

Extreme heat can damage infrastructure. If temperatures exceed those designed for train
rails, they can buckle and become unusable (Dobney et al., 2009). Heat can also cause overhead rail wires to expand and sag, which stops trains from running (McEvoy et al., 2012).
If temperatures are too high, roads can melt and stick to tyres, which damages both vehicles and the roads. Extreme heat reduces the effectiveness of engine cooling in vehicles and
increases the likelihood of tyre blow-outs, increasing the chances of accidents (Smoyer-Tomic
et al. 2003).
Electrical equipment necessary for the functioning of roads can also malfunction in higher
temperatures, while expansion and contraction of building materials can make bridges unsafe to use following extreme heat (McEvoy et al., 2012, Smoyer-Tomic et al., 2003).
Smoke from the fires of 2015 grounded air traffic across Indonesia (Armida et al., 2017). Such
fires could become more common, especially under higher emissions scenarios. Furthermore warmer air is less dense, provides less lift, and can impose weight restrictions, as heavier planes need much longer runways to take off when air temperatures are higher, so air
cargo may become more expensive (Coffel et al. 2017).
Climate change may also threaten Indonesia’s electricity supply, especially when it is mainly
based on fossil fuels, like coal and gas. Coal-fired power plants are especially vulnerable to
extreme heat, and coal mining stops or is significantly reduced on high-risk fire days because
coal burns. Forest fires are also dangerous to coal power stations, filled with combustible
material (McEvoy et al. 2012). The steam turbines in thermal coal-fired power plants are usually cooled by water; if temperatures stay high, the cooling water will warm up, negatively
impacting power generation (McEvoy et al., 2012). Increased water shortages, which could
occur due to the dry seasons in Indonesia, can also reduce the functioning of thermal power
plants, among other climatic disruptions (Förster et al., 2010, Zheng et al., 2016, Handayani et
al., 2019).
Power lines conducting electricity can be harmed by extreme heat. As the lines heat, they
expand and sag, which means the amount of electricity passed through them has to be reduced - the lines and poles can also be damaged by fire, causing power outages. The insulators supporting the cables are affected by smoky or ash-laced air caused by forest fires, which
can reduce their insulating properties and lead to electricity leakage and serious accidents
(McEvoy et al., 2012).
At the same time, increased heat would lead to greater demand for air conditioning, putting
further strain on the electricity network. A failure in the electricity network providing essential
cooling services during a heatwave could cause loss of human life (Stone et al., 2021).
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Impacts of heat on crops and food
Increases in temperature, particularly warmer nights, are expected to damage rice production in Indonesia. Experimental evidence
suggests that for every 1°C increase in the
minimum temperature during the dry season, rice yields decrease by 10% (Peng et al.
2004).
With high emissions, Java and northern Sumatra could see a 20-30% rice yield decline
by around 2040 due to extreme heat, while
low emissions would limit the reduction to
5-15%. Kalimantan could see a similar effect.
Lowland West Papua will experience rice
yield declines of 30% if emissions remain
high (Kinose et al. 2020).
A rise in temperatures of 2°C and a drop in
rainfall of 246 mm could also increase Indonesia’s rice deficit from 65 million tons to 90
million tons (Syaukat 2011). Falls in rice yields
could also trigger social unrest. Increases in
temperature in Indonesia during the core
month of the rice growing season, December, were correlated with reduced rice yields
and increased violence (Caruso et al., 2016).
Temperature rise also directly reduces cacao harvest. Temperatures of around 24°C
1-4 months before the crop yielded the best
cacao yields. If temperatures reach 27-27.5°C,
yields can drop on average 67% - and often
fall to zero (Santosa et al. 2018).
With a temperature rise of 1.7°C, which could
occur by or before 2050 under medium and
high emissions, temperature increases and
changes in rainfall are projected to make
85% of coffee-producing areas in Indonesia
unsuitable for the crop (Schroth et al., 2015).
Average monthly temperatures over 27.8°C within eight months of harvest cause lower oil palm
yields. If temperatures increase 2°C above optimum and rainfall decreases by 10%, results are projected to decrease by 30% (Shanmuganathan et al., 2014, Paterson and Lima, 2018).
Currently, most of Indonesia has a suitable climate for growing oil palm, with nearly 1.8 million
km2 of ‘highly suitable’ land across Indonesia and Malaysia combined (Paterson et al. 2015). But
with high emissions, this suitable area could fall at least 50-59% (Paterson et al. 2015). This would
have profound implications for Indonesia’s plans to expand oil palm in Kalimantan and West
Papua, as many of these islands would be marginal climatically for oil palm.
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Marine heatwaves, such as the heatwave to the south of Java and Nusa Tenggara in 2016, threaten
marine fisheries and aquaculture (Frölicher and Laufkötter, 2018). These heatwaves have become
far more common in recent decades, and analysis shows that they will increase significantly in intensity and number under medium and high emissions scenarios (Oliver et al., 2019).
Indonesian waters could spend as much as 300 days of the year in heatwave conditions within ten
years due to high emissions, compared with around 34 days a year historically. Indonesia could see
its first year of permanent marine heatwave before 2040 (Oliver et al., 2019). This will make conditions too hot for many species that people rely on for protein.
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2.2

Rising sea levels
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>>

As global temperatures rise, glaciers and ice sheets melt into the oceans, and water
expands as it warms, leading to sea level rise. The UN’s Intergovernmental Panel on Climate Change (IPCC) estimates that sea levels will rise globally by around 63 to 132cm by
2100 under high emissions, compared with late 20th century levels, and approximately
30 to 65cm with low emissions (Horton et al. 2020). The rise could be even higher because of the risk of significant ice sheets collapsing more quickly than expected; some
estimates state the rise could be more than 2m this century if emissions remain high
(Kulp and Strauss 2019).
The economic losses from sea-level rise could be immense for Indonesia. A 47cm sea
level rise would cost Indonesia $3.3 billion annually in flooding, loss of land, salinisation
of previously productive agricultural land, and the migration of people from affected areas. A 1.12m rise would cost Indonesia $7.2 billion, while a 1.75 m sea level rise would cost
Indonesia at least $10.3 billion (Pycroft et al. 2016).

Indonesia is one of the ten countries with the most assets exposed to rising sea levels
(Nicholls et al. 2008). With a 50 cm of sea-level rise, Jakarta will have $321 billion in assets
exposed to flood by 2070; Palembang will have $80 billion in exposed assets; Surabaya
will have $47 billion; and Ujung Pandang $5 billion (Nicholls et al. 2008).
Mangroves, coral reefs, and seagrass significantly reduce wave heights and flooding
volume but are threatened by warming. Indonesia is the country that benefits the most
from coral reefs providing coastal protection, with annual savings of over $639 million
(Beck et al. 2018). Therefore the climate change-driven loss of coral reefs, mangroves,
and sea grass will worsen many of the effects of sea level rise in Indonesia.
Sea level rise will flood many low-lying coastal rice paddies in Indonesia and expose other areas to saltwater intrusion, making the land unsuitable for rice growing. This will be
one of the most enormous financial losses from sea level rise, with one estimate of 1,843
billion IDR of rice lost to sea level rise annually by 2050 (Hecht, 2016).
In 2019, tourism contributed almost 5% of Indonesia’s GDP (Statista 2022). Beach tourism
- a key reason tourists come to Indonesia - will be severely affected by sea level rise. The
more sea levels rise, the more beaches will be covered by the waves, making beach tourism in Indonesia less attractive. While studies have not been done for Indonesia specifically, Thailand could lose 55% of its beaches with a medium emissions scenario and 72%
under a high emissions scenario - but only 6% if emissions are low (Ritphring et al. 2018).
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2.3

Changes in rainfall

>>

Changes in the amount and timing of rainfall in Indonesia are likely to cause floods and
droughts. While changes in precipitation are more challenging to project than temperature
changes, there is a broad agreement that continued emissions will lead to drier dry seasons
across Indonesia. The drier dry season leads to droughts and more intense rain events during
the monsoon, which often causes flooding (Collins et al., 2013, Kang et al., 2018, Tangang et al.,
2018).
With a medium emissions scenario, the inter-monsoon period of August to October could be
around 20-30% drier in Southern Kalimantan and Northern Sumatra by the end of the century and about 30-40% drier in Java and South Sumatra (Kang et al. 2018). With high emissions,
Southern Sumatra and Southern Kalimantan could experience more than 40% less rainfall
during these months (Kang et al., 2018). At 2°C of global temperature change - which will occur
around 2040 with high emissions - the number of consecutive dry days would increase about
20% over most of Indonesia, significantly increasing the likelihood of drought (Tangang et al.
2018).
While the dry season will become drier, the amount and intensity of rain during the monsoon
season could increase (Kang et al., 2018). With high emissions, Sumatra and Kalimantan, in
particular, could experience more days with extreme rainfall of over 50 mm - in places, up to
30% more days with rainfall of 50 mm or more by the 2040s. The intensity of this extreme rainfall could also increase, especially in Sumatra, Kalimantan, and Sulawesi, by 8 to 30% (Tangang
et al., 2018).
The timing of the monsoon could also change. With medium or high emissions, the chances
of the monsoon being delayed 30 days would increase from 9-18%, as it is now, to 30-40% by
2050 (Naylor et al. 2007).
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Floods
If the climate warms further, there is likely to be an increase in river floods across much of
Indonesia due to more intense rainfall events, with floods projected to become more severe in
parts of Sumatra, Kalimantan, Sulawesi, Maluku Island, and Papua. River flooding cost Indonesia around $5.5 billion between 1990-2013 (Muis et al., 2015). Climate change could increase the
economic damage from river flooding by up to 91% (Muis et al., 2015).
Under a high emissions scenario, rainfall in the parts of the large Batanghari river basin in
Sumatra will increase by more than 650 mm annually. The amount of rain that would fall in a
single day in an event so extreme it happens only every 20 years is currently 84mm, but after
high emissions, these sorts of rainfall events could reach 276mm in a single day (Yamamoto
and Sayama 2021). Flood depth could reach 4.8m, and the total area flooded could be 2.3 times
larger than is drowned under an equivalent flood today (Yamamoto and Sayama 2021).
Indonesia already has the third-highest expected annual transport infrastructure damage
globally, at over $1 billion (Koks et al., 2019). Jakarta and West Java have seen increases in extreme rainfall in recent years, which could contribute to future flooding and could significantly
increase this figure (World Bank 2011, Siswanto 2016).

Droughts
In parts of East Java the severity, frequency, and/or duration of droughts could increase 45% by
2040 under a high emissions scenario (Fitriyanto et al. 2017). This area, a major rice-producing
region, has already shown a drier dry season with more intense wet season rain over the past
five decades as the climate has warmed (Aldrian and Djamil 2008).
In West Java, another major rice-producing area, researchers modelled the future of the Citarum river basin which supplies water for Bandung and Jakarta City. They projected a 39%
increase in drought period under a high emissions scenario, while flooding is expected to increase from once every five years in 1996-2005 to every other year by the middle of the century
if emissions remain high (Yoshida et al. 2013).
The El Niño Southern Oscillation weather cycle, which recurs every two to seven years, can intensify drought in Indonesia. In Indonesia its positive phase, El Niño, often results in high temperatures and reduced rainfalls. This can lead to agricultural difficulties such as the shortfall of
three millions tons of rice seen in Java in the 1997 El Niño. Its negative phase (La Niña), which
also occurs every 2-7 years, can cause higher than average rainfall as seen in 2020.
Climate change can substantially strengthen El Niño conditions. For example July-October
2015, an El Niño year, saw drought, record-breaking heat, and extreme damage caused by
fires (King et al. 2016, Imada et al. 2018). Scientists found that this drought was made at least
37% more likely by the climate change that has already occurred, while the extreme temperatures in that year were entirely attributable to climate change which strengthened the El Niño
heating effect (King et al. 2016). Future El Niño years in Indonesia will be characterized by even
greater heat and drought than has so far been seen, and climate change could cause El Niño
years to happen twice as often (Cai et al. 2014).
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Impact of rainfall
changes on crops
Drier conditions caused by greenhouse gas emissions are
already hitting rice production. Bali has a relatively short rainy
season compared to other regions in Indonesia, making it
more vulnerable to water shortages. Changes in rainfall patterns since the 1970s have reduced the island’s suitability for
rice production by 20%, with some farmers reporting that
they have been forced to cut production due to insufficient
water (Prasetya &Novianti 2011).
In El Niño years the monsoon rainfall is often delayed (Naylor et al. 2007). Delayed rainfall means farmers have to plant
crops later in the year, increasing prices and extending the
hungry season. Farmers may not be able to compensate for
delayed planting, leading to an overall reduction in available
rice. Climate change will make monsoon delays more likely,
and make the dry season drier. Extremely dry conditions from
July to September could make it impossible to plant rice and
other irrigated crops during these months by 2050 (Naylor et
al. 2007).
April-planted rain-fed rice yield could decline in West Java
about 9% under medium emissions and about 11% under high
emissions as soon as 2040 (Candradijaya et al. 2014). Irrigated rice in West Java could decline 15% in July by the middle
of the century with medium emissions, and 20% with high
emissions (Candradijaya et al. 2014).
Climate change induced reductions in rice yield would be
dramatic for Indonesia’s economy and the wellbeing of its
people. The impact of lower total rainfall alone could cause
annual losses of over 100 trillion rupiah in lost irrigated rice
production by 2050 (Hecht, 2016).
Rice is not the only crop to be affected by climate change
induced changes in rainfall. Drought before the harvest
has been seen to decrease cacao production by up to 43%
(Towaha and Wardiana 2015), and promotes the incidence
of cherelle wilt, which damages the plants (Prawoto 2014).
Flooding caused by La Niña has already reduced the production and quality of oil palm (Paterson et al. 2018), while the
droughts associated with El Niño are also likely to cause huge
damage as oil palm is drought sensitive (Cochard et. al. 2005).
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03 The economic costs of climate
change in Indonesia
3.1

Estimating the costs of climate
change in Indonesia
The economic costs of climate change to Indonesia could be extreme unless emissions are cut rapidly. In fact, Indonesia’s GDP per capita may already be 15% lower than
it would have been without human-caused warming since 1991, according to a study
that was cited in the recent IPCC report (Diffenbaugh and Burke 2019).
Projections of the economic costs of climate change vary widely, but studies have been
consistent in finding that Indonesia would be one of the worst-hit countries if emissions remain high. One peer-reviewed study projected that under a high emissions
scenario, Indonesia’s GDP could peak at $8,800 per capita, as opposed to $38,500 per
capita by 2100 in a scenario without any climate change. This would represent a fall of
31% GDP around the middle of the century, and 78% by the end of the century (Burke
et al 2015).
In another study, Indonesia was found to be the country that would be worst affected
economically by climate change (Swiss Re Institute 2021). According to this study, on
a medium-high emissions pathway, Indonesia could lose up to 40% GDP by 2050. On
a medium pathway, it would probably not lose more than 30%. If the 2°C target of the
Paris Agreement is met, Indonesia would likely lose no more than 17% GDP, while if
the target to keep warming ‘well below’ 2°C is met Indonesia would lose a maximum
of about 4% GDP by 2050 - making Indonesia one of the countries that will benefit the
most from rapid climate action.
Increased warming also threatens Indonesia’s sovereign bond rating. Economists estimate that under a high-emissions scenario, Indonesia could face a sovereign downgrade of nearly 4 notches by 2100, with the additional annual cost of sovereign borrowing increasing between $920 million and $1.38 billion. However, if emissions are rapidly
cut, the projected sovereign downgrade would be limited to less than 1 notch by 2100,
with the annual cost of sovereign borrowing increasing by much less, around $210320 million (Klusak et al. 2021). These increased costs could be especially damaging as
Indonesia may need greater financing to meet the challenges of climate change, while
at the same time being less able to access that finance. This could cause a vicious circle where Indonesia becomes more vulnerable due to climate change, which results in
higher interest on borrowing, holding back public investment and making the country
even more vulnerable (Beirne et al. 2021).
The immense costs of climate change will not be borne equally within Indonesia. Vulnerability to natural hazards is significantly affected by social, economic and political
factors such as income, age, gender, education, disability, family structure and access
to services and infrastructure. Low-income households lose much more relative to
their wealth than higher-income households during such disasters, making it difficult
for them to accumulate assets that can enhance their security (Hallegatte and Rozenberg, 2017). This will slow the pace of poverty reduction and increase inequality in Indonesia. Without rapid global action to reduce greenhouse gas emissions, rising average
temperatures may actually reverse the development gains of recent decades.
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3.2

Case studies of the economic
costs of climate change impacts
3.2.1 Flooding in Jabodetabek

The greater metropolitan area of Jakarta (having sprawled into Bogor, Depok, Tangerang and Bekasi) mostly sprawls across low-lying land and islands. The average elevation is just 5m above sea level, and much of the city actually lies below sea level (Martinex and Masron, 2020). The megacity’s position on the mouth of the river Ciliwung
means that it has always been susceptible to seasonal flooding, though the severity
and frequency has increased due to both development choices and climate change.
Jakarta is sinking by 1-15cm every year, with parts of the city subsiding by up to 28cm
a year. The land subsidence is caused by groundwater extraction, the weight of construction , and tectonic activity (Abidin et al., 2011). Meanwhile, the construction of
houses, roads and other hard surfaces prevents infiltration of rainwater into the soil
and increases run-off (Asdak et al., 2018). Poor waste management further means that
drains and waterways are typically blocked by garbage. Consequently, the planning
and investment decisions made in Jabodetabek are increasing the risks of flooding.
Climate change poses a further threat. Although Java is expected to see less precipitation in total, this rainfall may be concentrated into heavy rainfall events that – coupled
with sea-level rise - will increase the extent of flooding.
When subsidence and changing land use are also taken into account, Budiyono et al.
(2016) project that the annual cost of flooding in Jakarta will rise from US$186 million a
year to around US$521 million a year. These risks will be felt unequally, with the heaviest
toll borne by communities in low-lying parts of Jabodetabek who lack risk-reducing
infrastructure such as piped water, sewers and solid waste collection.
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3.2.2 Forest fires in Borneo, Kalimantan and Sumatra

Indonesians not only take pride in their ecological heritage, but also depend heavily on it for their livelihoods: in 2015, forestry employed 660,000 Indonesians and revenues from timber exports exceeded
US$2.2 billion (Alisjahbana and Busch, 2017). Between June and October that same year, catastrophic
fires burned 2.6 million hectares of land over a few months – an area four and a half times the size of
Bali.
Forest fires are often started intentionally to clear waste from agriculture and logging or to stimulate
regrowth, but then blaze out of control – particularly when the fires are started on degraded peatlands that have dried out enough to catch alight. Severe fires are consequently a recurring challenge
in Indonesia’s forests, corresponding with the dry conditions during El Niño events (Field et al., 2016).
The fires are likely to become more intense as climate change increases temperatures and shifts rainfall patterns across much of the country.
Forest fires carry many economic costs. They can interrupt or destroy assets in industries such as
agriculture, forestry, trade, tourism and transport. They create new costs in the form of emergency services and fire suppression. They can also affect long-term economic productivity, particularly through
the closure of schools or effects on health. Through these different channels, the 2015 fires cost Indonesia at least US$16.1 billion: nearly 2% of GDP (Glauber et al., 2016). The persistent smoke further
caused over 100,000 premature deaths across Indonesia, Malaysia and Singapore (Koplitz et al., 2016).
There is a vicious cycle between forest fires and climate change. Warmer, drier conditions will make
the fires worse, causing them to release more greenhouse gas emissions that further fuel global
warming. The 2015 fires in Indonesia released approximately 1.75 gigatonnes of CO2-e, almost 90% as
much again as the country’s annual emissions. For 14 days during the fires, Indonesia released more
emissions per day than any other country in the world (Tacconi, 2016). There is a risk that Indonesia’s
tropical forests will become a net source of greenhouse gas emissions rather than a sink, as higher
temperatures and more frequent droughts degrade even intact or regrowing forests (Mitchard, 2018).
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3.2.3 Climate change and food security

Agriculture, forestry and fishing account for 12.7% of GDP and 29% of total employment in Indonesia
(World Bank, 2021b; 2021c). Rice is the primary food crop, but climate change is affecting yields: pests
and diseases are thriving with higher temperatures, while changing rainfall patterns are causing landslides, floods and droughts.
97% of meals in Indonesia contain rice (Henuk 2018), making it a staple crop. However, this crop is
threatened by the changing climate. Over 50% of rice farmers in Riao and West Kalimantan have experienced drought, as have large minorities from Aceh to West Papua. Flooding was a larger concern
for rice farmers in Maluku, the Riau Islands, South Kalimantan (Rondhi et al., 2019). Multiple studies
project significant rice yield declines across Indonesia on medium or high emissions pathways.
Climate change will also severely damage Indonesia’s fisheries and aquaculture. Indonesia is the
second-largest producer of fish after China, with a fishing industry that contributes over $27 billion to
Indonesia’s GDP and employs at least 7 million people.
Under a high emissions scenario, the maximum catch potential of fisheries in Indonesian waters
could decline over 50% by the 2050s (Lam et al. 2016). Low emissions would halve this damage. These
projected declines in fisheries, caused by continued high emissions, would cut revenue from wild fisheries in Indonesia around 24% (Nong 2019). Expanding aquaculture would be insufficient to make up
the shortfall in the wild fisheries catch, and as a result of these changes, wages of fishers would fall, as
would fish consumption per household, making Indonesians more vulnerable to malnutrition (Nong
2019). Indonesia’s freshwater and brackish aquaculture facilities are particularly vulnerable to climate
change, with Indonesia ranked the 11th most vulnerable country globally in terms of freshwater aquaculture and the 10th most vulnerable country for brackish water aquaculture (Handisyde et al. 2017).
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3.3

The effects of extreme events
that happen elsewhere
While Indonesia will be hit by the effects of climatic changes
that happen within its border, it will also be deeply affected
by the consequences of changes that happen elsewhere.
For example, climate change will hit international supply
chains, markets, finance, and trade, reducing the availability
of goods in Indonesia and increasing their price, as well as
damaging markets for Indonesian exports (Lee et al., 2018;
Nalau and Handmer, 2018; Schwerdtle et al., 2018; Dellink et
al., 2019, Moser and Hart, 2015,Carter et al., 2021). Economic
shocks caused by climate change, including reduced agricultural yields, damage to critical infrastructure, and commodity price rises, could lead to financial instability (Steffen
et al. 2019). High levels of warming could cause a global GDP
decline of 10-23% by the end of the century, compared to
a world without warming (Burke et al. 2015). Several major
economies could see even larger economic declines because
of climate change, with estimated GDP losses by the end of
the century of up to 42% in China and 92% in India, if emissions are high, likely further destabilising the global economy (Burke et al. 2015).
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Climate change is already harming supply
chains. For example:
Floods in Thailand in 2011 hit semiconductor production,
causing global industrial production to fall 2.5% and prices
of hard disks to increase 80-190% (Abe and Ye, 2013; Haraguchi and Lall, 2015; Carter et al., 2021). Climate change
made the rains that caused these floods more intense
(Promchote et al. 2016).

In November 2021, floods in Canada, road and rail closures
delayed shipments arriving at the Port of Vancouver,
which handles most of Canada’s grain exports. This meant
ships returned to Asia with empty containers, due to a
lack of space to store the containers, resulting in additional delays to exports from Canada and impacting international shipping. These floods were made more likely by
climate change (Gilbert et al. 2022).

In April 2022, flash floods in Durban, South Africa, affected
Durban’s port and thus disrupted trade between South
Africa and the world. These floods also affected exports
from other African nations, for example the world’s largest
cobalt producer, Glencore, could not make planned shipments of the valuable industrial compound cobalt hydroxide out of the Democratic Republic of Congo due to the
damage to warehouses and the port (S&P Global 2022).
The floods were made twice as likely by climate change
(Pinto et al. 2022).
This type of disruption is likely to become more common, especially if emissions are high, as
heavier rain, stronger storms and sea-level rise will lead to more flooding in ports and other
coastal infrastructure (Camus et al., 2019, Christodoulou et al., 2019, Verschuur et al., 2020, Yesudian and Dawson, 2021, Mandel et al., 2021). These climate impacts are impacting trade all
over the globe.
International food supplies are also under threat. The risks of widespread crop failure due to extreme events hitting multiple places globally will increase if emissions are not rapidly cut (Tigchelaar 2018, Gaupp et al. 2019, Gaup et al. 2020). This could lead to global food shortages and
price increases, which will particularly harm poorer people and increase the risk of social unrest
and armed conflict (Bellemare, 2015; Rudolfsen, 2018, Götz et al., 2016; Mawejje, 2016;). For example, for maize, the probability of losing 10% or more of the crop in several places in the world in
one year increases from close to 0% under the current climate to 86% if emissions continue to
rise - but it can be limited to just 7% if emissions are cut rapidly (Tigchelaar 2018).
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3.4

The existential
threats posed by
climate change

While some physical and economic risks from climate change will emerge in a relatively linear fashion, it is also important to consider nonlinear events,
where an ecosystem fundamentally shifts after
passing a specific environmental threshold. After
this critical tipping point, ecological change can
happen rapidly and irreversibly (Hoegh-Guldberg
et al., 2018) – a profound threat for a country where
most people still depend heavily on subsistence agriculture and natural resources for their livelihoods.
With over 17,000 islands and tens of thousands of
kilometres of coastline, Indonesia is particularly
exposed to the impacts of coastal and oceanic tipping points, such as ice sheet collapse and the mass
death of coral reefs.
With high emissions, by 2100 the high-tide mark
would cover land currently occupied by 6-17% of
Indonesia’s population, while annual coastal floods
would affect land where 13-20% people currently
live. With low emissions this would be much reduced: the high tide line by 2100 would cover land
where 4-8% of people currently live, while annual
floods would affect land where 8-11% of Indonesians
currently live (Kulp and Strauss 2019).
This is alarming in its own right, but there is concern among scientists that if emissions are high, the
Greenland or the East or West Antarctic ice sheets
may soon pass irreversible tipping points, where
warming air and waters leads to their rapid collapse.
If this happens, these ice sheets could collectively
add 13-14m to sea level rise over coming centuries,
completely submerging many islands (Lenton et al.,
2019). Efforts to reduce emissions today can reduce
the extent of sea-level rise, or at least buy time to
fortify low-lying coastal settlements or relocate their
residents.
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Indonesia’s corals support a vibrant and diverse ecosystem
that brings huge benefits to Indonesia, through providing
a nursery for fish, reducing storm surges before they hit the
coast, and bringing in at least $3 billion in tourism revenues
to Indonesia each year (Spalding et al. 2017). However, they
are also under threat from climate change.
Carbon dioxide emissions absorbed by the oceans are making them more acidic, dissolving the hard reef structures
built by corals (Lam et al., 2019). Tropical oceans are also becoming too hot for corals to tolerate, causing mass coral dieoffs, and sea level rise is advancing so fast that by mid-century many corals won’t be able to reach the light they need
from the surface. Corals are projected to decline 70-90%
globally if the world warms by 1.5°C, and 99% if it warms by
2°C.
All oceanic animals need oxygen, but as water warms it can
be deoxygenated. Under a high emissions scenario, climate
change will reduce the oxygen in the oceans by 3-4% on
average by 2100 - more in warmer tropical waters - which
could cause dramatic ecosystem shifts in the oceans (Telzewski and Bopp 2016). Climate change is already contributing
to the expansion of areas of very low oxygen in the oceans off
the east coast of Borneo, between Sulawesi and West Papua,
and in north-east Sumatra (Breitburg et al. 2018).
Indonesia therefore faces the precipitous disappearance of
coral reefs and non-reef fisheries. The economic costs will be
borne particularly by communities that depend on the reefs
for food, livelihoods and protection against the sea. To date,
economic models have not effectively accounted for bigger
climate risks with greater uncertainties, or which have been
outside the bounds of human experience so far (DeFries et
al., 2019).
Indonesia is already one of the world’s largest emitters and
its carbon-intensive economy will grow quickly again once
Covid-19 is suppressed. The extent of global warming and the
probability of passing irreversible ‘tipping points’ therefore
significantly depends on Indonesia’s policy and investment
choices over the next decade. But Indonesia’s climate policies are currently highly insufficient relative to the threat
posed by global warming (Climate Action Tracker, 2021). Per
capita emissions have nearly doubled since 2000 (World
Bank, 2021d) and, as the next section outlines, the policies
introduced during the pandemic will sustain Indonesia’s
inefficient, polluting economic model. Indonesia’s sprawling,
inequitable growth will leave millions vulnerable to climate
risks. By contrast, pursuing a more inclusive, climate-smart
path would allow Indonesia to climate-proof its development
gains.
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04 Securing a ‘triple win’ from
low-carbon development
4.1

Indonesia’s current climate
policies
In its first Nationally Determined Contribution (NDC), Indonesia set
a target of reducing emissions below business-as-usual trends by
at least 29% by 2030. Climate Action Tracker (2021) rates Indonesia’s
NDC as ‘highly insufficient’ based on its stated commitments. NDCs
with this rating fall outside of a country’s “fair share” range based
on historical responsibility, capability, and equality (Climate Action
Tracker, 2022). Indonesia’s NDC commitments are not at all consistent with holding warming to below 2°C, let alone the Paris Agreement’s stronger 1.5°C limit. If all governments submitted NDCs in this
range, warming would reach between 3°C and 4°C (Climate Action
Tracker, 2021).
Most of Indonesia’s emissions come from land use change, particularly the related practices of logging, peatland drainage and
conversion to industrial oil palm plantations, all of which contribute
to peatland degradation and fires that release further greenhouse
gasses (Dohong et al., 2017). The introduction of the Timber Legality Assurance System (Sistem Verifikasi Legalitas Kayu – SVLK) and
Indonesia Sustainable Palm Oil standard were intended to reduce
illegal logging, deforestation and land conflicts, though Indonesia’s
forest cover continues to diminish rapidly (Wijaya et al., 2019). Meanwhile, although the national government introduced a moratorium
on peatland development, much of the conversion happens without
a concession license and much of the peat swamp forest does not
fall within its boundaries (Wijedasa et al., 2018). Growing demand for
biofuels is continuing to create tensions between agriculture, climate and forestry policies, both within Indonesia and with its export
markets (Harahap et al., 2017). Aspirations that REDD+ would generate an alternative stream of finance for forest conservation have not
been realized at scale.
In the energy sector, the national government has pledged that Indonesia will source at least 23% of primary energy from renewables
by 2025 and at least 31% by 2050. It has further pledged to decrease
final energy intensity by 1% per year to 2025. To help meet these
goals, the government has sought to simplify regulation governing
renewable power generation and introduce a feed-in tariff that will
enhance the bankability of renewable projects (Climate Transparency, 2020).
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However, fossil fuels still make up nearly two thirds of Indonesia’s energy mix and the national government further
allocated 96.5% of its energy-related fiscal stimulus – $6.54
billion as of June 2021 – to support them. These funds have
primarily been channeled through compensation payments to Perusahaan Listrik Negara (PLN) and PT Pertamina, the state-owned enterprises responsible for electricity
generation and distribution and oil and gas production
(IISD et al., 2021). The new ‘Omnibus Bill’ intended to spur
job creation in the wake of the pandemic is also expected
to reduce environmental protections, weaken environmental monitoring and end liability for environmental damage
(Sembiring et al., 2020).
Shifting to a lower-carbon development path will require a
paradigm shift among decision-makers and close coordination across government agencies, even within specific
economic sectors. For example, the Ministries for National
Development Planning, Agriculture, Trade, as well as the
Environment and Forestry Ministry all have a role to play
in halting and reversing deforestation (Resosudarmo et al.,
2013). Provincial governments also have important roles to
play given Indonesia’s commitment to political devolution.
However, two decades of decentralization, often without
sufficient guidance or commensurate resources, has only
fuelled climate policy incoherence, with duplication of
efforts both horizontally and vertically (Yoseph-Paulus and
Hindmarsh, 2016). Moreover, few provincial governors have
demonstrated awareness of the risks of climate change nor
made commitments to reduce greenhouse gas emissions
(Kurniawan, 2018).
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Climate change and fossil fuel production
As of 2015, just over 1% of Indonesian workers – 1.48 million people – were in the extractive
industry, including coal mining, oil, and gas (EITI, 2016). The proportion of Indonesians
working in the sector is slowly declining because of automation, but will shrink further as
global demand for coal, oil and gas shrinks.
The low-carbon transition is well underway in many countries. Global coal demand peaked
in 2014 (IEA, 2020). Decarbonisation is likely to accelerate, with four of Indonesia’s largest
trading partners – China, Japan, the European Union and the United States – pledging
to reach net-zero greenhouse gas emissions by mid-century. The European Commission
also announced that it would introduce border carbon adjustments from 2023, effectively
extending the European Union’s carbon price beyond its borders to producers throughout the value chain. Therefore, the current surge in coal prices is likely temporary and due
mainly to the post-pandemic and Russian invasion related surges in energy demand - long
term, coal is set to become an increasingly undesirable product.
These global trends have profound implications for Indonesians. More stringent climate
regulation and carbon markets abroad pose a threat to businesses and communities that
depend on high-carbon goods and services for their income. For Indonesia’s manufacturing sector to compete in markets with border carbon adjustments, the country will need
to decarbonise its energy supply. Yet the country has six new coal mines and 33 megawatts of coal-fired power capacity under construction, planned, announced or pre-permit
(Global Energy Monitor, 2021). Investors – including state-owned enterprises such as PLN
and PT Pertamina – therefore face the risk of stranded assets, if changing consumer preferences and environmental regulations mean that these investments may need to be devalued, written down or converted into liabilities earlier than originally anticipated.
Indonesia will need to carefully manage a low-carbon transition. The closure of mines, refineries and power plants will directly affect those who work at them, but also those whose
jobs depend indirectly on the income and revenue generated by the fossil fuel industry.
Consequently, the impact will not be felt equally across the country. Provinces in Kalimantan, Sumatra and Papua will see unemployment rise most rapidly, as this is where fossil
fuel jobs are currently concentrated.
Properly managing Indonesia’s energy sector towards a just transition will have positive
implications for the social wellbeing of various people. Proper transition planning will also
promote constructive dialectics, thus shifting views away from false narratives about how
the energy transition will destroy their jobs and livelihoods, towards better understanding
about how the energy transition will create higher quality and more socially inclusive jobs.
In Southeast Asia, Indonesia included, replacing coal with renewable energy will improve
education, productivity, and technology access for the general populace as well as help
eradicate poverty and inequality in underserved areas (ILO, 2022). Planning comprehensive strategies down to the implementation level, such as reskilling and upskilling workers
in the coal and oil and gas industries to work in renewable energy, will greatly reduce the
impact of job losses and support the workforce needs of the energy transition.
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4.2

Charting the way forward
Indonesia’s per capita emissions including land use are currently around 5.9 tonnes of carbon dioxide equivalent (tCO2e), below
the G20 average of 7.5 tCO2e (Climate Transparency 2021). Average
incomes remain low and millions still lack access to basic services,
secure livelihoods, and decent housing. Accordingly, Indonesia has
many other priorities and a less urgent obligation to rapidly mitigate climate change compared to some other G20 countries, as
recognised by the principle of ‘common but differentiated responsibility’ in the climate accords. Many countries seem to hold the view
that the costs of climate change impacts will only be borne far in the
future - thus not prioritizing the urgent need for climate action in
the present.
Nevertheless, there are two compelling reasons for Indonesia to set
more ambitious climate change mitigation targets. First, higher
levels of global warming will have devastating human and economic
costs in Indonesia, so the country has a strong self-interest in reducing emissions and uniting with other countries that are doing
the same (Jotzo, 2012). Second, a more climate-smart development
trajectory would potentially yield a range of domestic benefits, including more robust economic growth, higher rates of job creation,
greater energy, food and water security and a cleaner environment.
The National Development Planning Agency (2019) has recognised
these advantages, publishing research that finds that:
“A low carbon growth path can deliver an average GDP growth
rate of 6% annually until 2045. It would unlock an array of economic, social and environmental benefits… including reducing extreme
poverty, generating additional better-paid jobs, and avoiding
deaths due to reduced air pollution. Together, these benefits would
move Indonesia into the group of high human development countries.”
A shift to more resource-efficient, climate-resilient development
could respond to the triple crisis that Indonesia currently faces: (1)
the public health crisis, given the interplay between air pollution,
Covid, and climate vulnerability; (2) the economic and fiscal crisis,
given the pressure that the pandemic has placed on public budgets; and (3) the climate crisis that will disproportionately impact
low-income and marginalized groups.
To address these development goals in tandem, decision-makers
will have to carefully craft policies and investments to navigate
potential trade-offs. For example, decarbonisation of the electricity supply may increase the upfront costs of achieving rural electrification in Indonesia (Handayani et al., 2017). Such choices and
trade-offs put a heavy onus on decision-makers to carefully design and sequence climate interventions to simultaneously deliver
against other priorities, such as health, poverty, hunger and biodiversity conservation (Zhenmin and Espinosa, 2019). Policymakers
will also need to explore more participatory processes and inclusive governance structures to address the systemic drivers of vulnerability and navigate the complex, contested power dynamics
that are locking Indonesia into a high-carbon future (Butler et al.,
2014; Colenbrander et al., 2015).
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Climate-smart development therefore poses a technical, institutional, and financial challenge. However,
it also provides various opportunities for growth while
the alternative - allowing emissions to rise, damaging
Indonesia’s nature, people, and economy - would be
devastating. Climate change could wipe out most of
Indonesia’s potential GDP - with estimates rising as
high as 30-40% GDP loss within the next 30 years, and
almost 80% GDP loss in the next 80 years, reducing
emissions is imperative. While changes to Indonesia’s
power supply and economy will bring challenges, they
will be minor compared to the devastation wrought by
drowned agricultural land, delayed monsoons, intense
floods, and dangerous humid heat.
Stronger emission targets do not need to compromise
Indonesia’s development aspirations. Gradually ending
public support for coal and improving the performance
of electricity distribution systems would free up fiscal
space at a moment when public debt is rising rapidly,
or could create the space to support economic diversification in regions that heavily depend on coal for jobs
and revenues. Subsequently, supporting clean electricity generation could tackle the scourge of air pollution
while creating hundreds of thousands of jobs. Reducing air pollution could save many lives every year, and
enhance people’s ability to work and earn a living by
avoiding time spent sick or caring for sick relatives. Constructing and extending mass transit systems could also
offer substantial new employment opportunities, while
stimulating economic growth in the future through agglomeration economies.
Implementing a greener economy will create more employment, especially in the energy sector. Due to how
fuel will always remain a major cost factor in fossil fuel
systems, an investment of $1 million dollars (or around
15 trillion IDR) would create fewer than 3 full-time-equivalent (FTE) jobs in fossil fuels, while the same amount
would create 7-8 FTE jobs in renewables or energy
efficiency (Garrett-Peltier, 2017). For example, based on
PLN’s (Indonesia’s state-owned utility company) government-approved electricity provisioning plan, the
2021-2030 “Green RUPTL”, PLN plans to build 20.9 GW of
renewable energy and 19.6 GW fossil-based electricity
generation capacity. This amount of added electricity generation capacity is estimated to create around
106,000 jobs from renewable energy compared to a
paltry 10,000 jobs from fossil fuels.
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Conserving and enhancing carbon-rich ecosystems such as forests, coral
reefs, mangroves, seagrass meadows, and wetlands could boost agricultural
productivity as well as sequestering carbon dioxide. It would also increase resilience to environmental shocks such as droughts, floods, and storm surges,
which will become more frequent and severe even if global heating is capped
at 1.5°C.
As markets such as the EU add carbon tariffs, Indonesia will need a decarbonised energy supply for its manufacturing sector to be able to compete
abroad. Mined coal and coal-fired power stations in particular could become
stranded assets that cannot be used or sold.
While there are certainly some deep tensions between economic growth and
environmental sustainability in Indonesia (Resosudarmo and Jotzo, 2009),
pursuing a cleaner, more resource-efficient path could underpin faster, fairer
development.
The advantages associated with climate-smart development will be especially
important in the wake of the pandemic. At the time of writing, Indonesia had
officially reported around 157,000 deaths from Covid-19 (Worldometer 2022).
However, this is likely an underestimate of mortality as analysis of civil burial
records reveals a 61% increase during the pandemic (Elyazar et al., 2020). The
economic fallout has also been severe, with one estimate projecting that the
poverty rate will increase from 9.2% to 16.7%. This equates to 19.7 million more
Indonesians living in poverty, effectively eroding over 15 years of progress
(Suryahardi et al., 2020). A bold and coordinated response will be needed to
shore up the economy. Reducing air pollution could help to reduce the threat
of the virus; higher air pollution increases Covid-19 infection and risk of death,
while reducing air pollution can reduce the impact of the disease (Ali and
Islam 2020, Fattorinin and Regoni 2020).
Subsequently, enhancing climate transparency by utilizing a robust MRV
(Monitoring, Reporting, and Verification) system will improve both Indonesia’s
mitigation and adaptation efforts. A robust MRV system will allow Indonesia
to better prepare itself for the potential of ETS (Emissions Trading System)
integration at the regional and international level as well as the potential to
enter into various RBP (Results-Based Payment) schemes (UNFCCC, 2019 &
World Bank, 2022b). In sum, the monitoring, reporting, and verification of
Indonesia’s greenhouse gas inventories has to be closely monitored by both
state (Government) and non-state actors so that Indonesia’s ambition to reduce its emissions and improve its climate policies can be properly actualized
and substantiated.
It is clear that many of the actions taken to tackle climate change would bring
enormous co-benefits in terms of reducing poverty and increasing health and
wealth in Indonesia. It would also bring incalculable benefits in helping to
reduce the impacts of climate change, which would hit Indonesia extremely
hard. Delaying action would mean losing out on these benefits, while also potentially making it harder for Indonesia to access international markets such
as the EU if they apply carbon tariffs.
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