
2015 2025 2035 2045 2055 2065
2020 2030 2040 2050 2060

LENSES ON ENERGY TRANSITIONS 
REGIONAL AND COUNTRY

www.shell.com/scenarios 
#ShellScenarios

Shell Scenarios  

INDONESIA: TRANSITIONING 
TOWARDS A SUSTAINABLE AND 
INCLUSIVE ENERGY FUTURE



20152005 2025
20202010 2030

2



2035 2045 2055 2065
2040 2050 2060 2070

CONTENTS
FOREWORD 4

INTRODUCTION 6

SECTION ONE
UNPACKING INDONESIA’S CLIMATE AMBITIONS 8

SECTION TWO
INDONESIA’S ENERGY SYSTEM TODAY 10
Energy supply 11
Energy end use 12
Electricity 12

SECTION THREE
JOURNEY TO CARBON NEUTRALITY 14
Accelerating electrification 16
Meeting rising electricity demand with low-carbon electrons 16
A key role for low-carbon molecules: bioenergy and hydrogen 18
Driving continued energy efficiency improvements 22
The role of carbon capture and storage for residual hard-to-abate emissions 22

SECTION FOUR
THE IMPORTANCE OF TRANSFORMING LAND USE 24

SECTION FIVE
THE ROAD TO NET-ZERO EMISSIONS 28

SECTION SIX
DELIVERING CLIMATE-RESILIENT AND SUSTAINABLE DEVELOPMENT 34
1. Managing the coal transition 36
2. Seizing new economic opportunities 39
3. Investing in climate resilience 41
4. Enhancing Indonesia’s regional contribution 43

CONCLUDING REMARKS 44
Acknowledgements 46
Glossary 46
Endnotes 47
Legal disclaimer 48

3



Climate change is an important aspect of development planning 
in Indonesia. Besides contributing to economic growth through the 
development of key sectors, emissions reduction requires special 
attention by all stakeholders to sustainably achieve net-zero emissions.

As our world is changing rapidly, we are facing 
several challenges such as extreme climate 
impacts and rising earth temperature, which 
will significantly increase the risk of climate-
related disasters. High rates of deforestation 
and land degradation, air pollution from peat 
fires and fossil fuels will also negatively impact 
productivity and quality of life. Undoubtedly, 
these factors make low-carbon development 
and a green economy crucial for the future  
of the world. 

As ASEAN’s largest economy with a large 
domestic market of more than 275 million 
people, Indonesia accounts for 40% of the 
region’s energy consumption. Furthermore, 
energy demand is predicted to increase by 
8% while the need for electricity could rise 
threefold between 2015 and 2030. The 
energy sector has been identified as the 
second main contributor of emissions after 
agriculture, forestry and other land uses. With 
8.5 million motor vehicles added to Indonesia’s 
roads every year, massive energy demand 
from large industries and heavy reliance 

on domestic coal, as well as imported fuel 
products, Indonesia fully realises it must step 
up its renewable energy transitions.

To achieve a sustainable future, Indonesia 
has committed to reduce its carbon emissions 
by 41% by 20301. By 2025, the country is 
expected to increase the use of new and 
renewable energy by up to 23%. Further, 
through the G20 Presidency in 2022, Indonesia 
has put the highest priority on the transition 
to cleaner energy. With this commitment, 
Indonesia aims to reach its net-zero emissions 
target by 2060 or sooner.

To bring this goal to life, participation by society 
and all sectors is required. This is because 
daily activities such as turning on the lights, 
eating and driving contribute to the carbon 
footprint – the total greenhouse gas emissions 
generated directly or indirectly by individuals, 
organisations, events and products. More 
specifically, in the energy sector the Indonesian 
government plans to stop using coal, oil and gas 
by 2060 and aims to meet 85% of its energy 
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needs from renewable sources. As the country 
shifts away from a reliance on coal towards 
renewable and clean energy sources, it can 
benefit from substantial and extensive economic 
opportunities arising from the development 
of low- and no-carbon energy sources and 
technologies as well as new growth industries. 

This Scenarios Sketch is a call to urgently 
look into the future of Indonesia’s energy 
transformation to achieve a low-carbon 
economy. It sets out a potential pathway 
for Indonesia to achieve net-zero emissions 
from the production and use of energy by 
2060. It explores three possible pathways to 
decarbonisation that Indonesia could take – 
Waves, Islands and Sky 1.5; all three are set 
within the context of the COVID-19 pandemic. 
Although, for Indonesia to meet its 2060 
net-zero objective, it will need to follow an 
ambitious decarbonisation trajectory that is 
more in line with Sky 1.5. 

Shell has a strong historical link with Indonesia. 
In 1995, Shell re-entered the country’s 
downstream oil and gas business. Shell is 
fully committed to be an active partner in 
Indonesia’s energy transition journey.  
Our Powering Progress strategy – to become 
a net-zero emissions energy business by 2050, 
in step with society’s progress in achieving the 

Paris climate goals – positions us well to help 
Indonesia fulfill its net-zero emissions ambition. 
In Indonesia, we have translated our strategy 
into #ShellforIndonesia – powering the 
progress of our nation through our investments, 
our people and our programmes. Through 
continuous collaboration with key stakeholders, 
we can achieve the goal of the Paris 
Agreement, while strengthening Indonesia’s 
competitiveness and resilience. 

I hope our Indonesia Scenarios Sketch 
will create a meaningful platform for all 
stakeholders to exchange views and shape the 
policies and framework for Indonesia’s energy 
future. Together we will gain knowledge of and 
develop solutions for the energy transition, map 
a net-zero emissions pathway, and explore 
and embrace the low-carbon technologies 
and products that will help Indonesia achieve 
its energy transformation.

Ingrid Siburian 
Shell Country Chair and GM Mobility, Indonesia

As ASEAN’s largest 
economy with a large 
domestic market of more 
than 275 million people, 
Indonesia accounts for 
40% of the region’s 
energy consumption. 
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INTRODUCTION
In July 2021, Indonesia set a target of achieving net-zero greenhouse 
gas (GHG) emissions by 2060 or sooner. This is a significant commitment 
from a country that needs to reduce GHG emissions while also growing 
its economy and increasing prosperity for its citizens.

The nature of the challenge in Indonesia is 
different to advanced economies, which have 
already reached a certain level of prosperity 
and have greater financial resources to put 
towards reducing emissions. Indonesia’s 
commitment is also significant for meeting the 
goal of the Paris Agreement to keep global 
temperature rise well below two degrees 
Celsius and as close as possible to 1.5 
degrees Celsius above pre-industrial levels. 
While the country currently accounts for 
around 1.7% of global energy consumption 
and 2% of global GHG emissions, this share 
is likely to increase as Indonesia’s economy 
grows and standards of living rise towards 
advanced economy levels. 

Indonesia’s long-term strategy for tackling 
climate change sets out the country’s objective 
to peak GHG emissions by 2030 and achieve 

net-zero emissions by 2060. Indonesia’s 
unique island geography and its large 
domestic biological resource base (on land 
and in water) mean that its transition to net 
zero will look and feel different to other parts 
of the world. It requires not just transforming the 
energy system, but also transforming food and 
land use systems in order to become net zero 
by 2060. 

Alongside its GHG emission reduction goals, 
the energy transition provides an opportunity 
for Indonesia to increase energy access 
and affordability. 

It is estimated that 65% of Indonesia’s 
population has access to modern energy, 
with the percentage much lower in some 
rural provinces.2 The energy transition can 
increase access to clean and low-carbon 
electricity. In turn, this is likely to provide 
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energy affordability and energy security 
benefits. As the cost of renewables like solar 
and wind has declined, they have become 
increasingly cost-competitive with coal-fired 
generation. This trend is expected to continue, 
with the system costs (generation and 
flexibility) of a low-carbon electricity system 
becoming cost-competitive with a fossil-based 
electricity system in favourable geographies 
like Indonesia. 

Moreover, while Indonesia is a significant 
exporter of coal and natural gas, it remains a 
net importer of oil. Thus, electrifying end-use 
sectors, like transport, with domestic renewables 
would help reduce the country’s dependence 
on energy imports.3 This is consistent with 
Indonesia’s National Energy Policy, which aims 
to reduce oil share to 25% (from 32% in 2020) 
and increase the renewable share to 23% of the 
primary energy mix by 2025. 

Finally, the energy transition provides an 
opportunity for Indonesia to forge an 
alternative economic development pathway 
that raises living standards and delivers a 
better quality of life for its citizens while 

also reducing GHG emissions. Rather than 
following an energy- and emissions-intensive 
pathway based on fossil fuels, the country 
can choose a pathway that leads to more 
equitable and inclusive prosperity which is 
also sustainable from a climate and wider 
environmental perspective. 

Indonesia remains vulnerable to the impacts 
of climate change, through rising sea 
levels and increased frequency of extreme 
weather events such as typhoons. Alongside 
contributing to global efforts to reduce 
emissions, investing in adaptation will be 
important to ensure economic, social and 
environmental resilience even as Indonesia – 
and the world – decarbonises. 

By following a decarbonisation pathway that 
reduces emissions while (i) safeguarding lives 
and livelihoods, (ii) creating new economic 
opportunities and (iii) ensuring the energy 
transition delivers tangible benefits for all, 
Indonesia could create a new paradigm and be 
an exemplar for the region and for developing 
and emerging economies across the world. 

As the cost of renewables like solar and wind 
has declined, they have become increasingly 
cost-competitive with coal-fired generation. 
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Indonesia has set out an ambitious trajectory for achieving its climate targets 
(Figure 1). Achieving net-zero emissions by 2060 requires all sectors to 
decarbonise, with the land use sector becoming a net sink for GHG emissions.

Energy-related emissions are by far the largest 
source of emissions (64%), with the proposed 
decarbonisation pathway assuming rising 
emissions until 2030, which then decline, 
especially in the 2040s and 2050s (Figure 2). 
Electricity emissions more than double in the 
2020s, before declining and eventually becoming 
a source of negative emissions (66 million tonnes 
carbon dioxide equivalent, MtCO2e) by 2060. 
From an energy end-use perspective, the industry 
sector remains a significant – and growing – 
source of emissions for the next three decades. 

Food and land use systems have an important 
role to play in Indonesia’s decarbonisation. 
The sector needs to transform, from a source 
of GHG emissions today to one of negative 
emissions by 2060. Based on the proposed 
trajectory, food and land use systems are 
expected to contribute a substantial 326 
MtCO2e of negative emissions to balance 
out the remaining GHG emissions in 2060. 
This includes around 88 MtCO2e of remaining 
energy-related emissions in 2060. 

Figure 1: GHG emissions reduction 
trajectory to peak emissions in 2030 
and net-zero emissions by 2060

Figure 2: Emissions reduction trajectory 
for energy-related emissions

Source: Inception Report, Energy Sector NZE Roadmap, 
Indonesia Ministry of Energy and Mineral Resources 

Source: Inception Report, Energy Sector NZE Roadmap, 
Indonesia Ministry of Energy and Mineral Resources
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Indonesia’s energy system has increased a little more than 1.5 times 
since 2000 (Figure 3), a relatively modest pace compared to emerging 
economies such as China (whose energy system increased about threefold) 
and India (whose energy system more than doubled) over the same period.

In 2020, energy use per capita was 38 EJ, 
compared to 99 EJ and 29 EJ in China and 
India respectively. And Indonesia is a long way 
from matching the USA, at 284 EJ per capita. In 
terms of emissions, Indonesia’s average energy-
related carbon emissions are relatively modest, 
around half the global average.

1. ENERGY SUPPLY
The primary energy mix in Indonesia today 
is dominated by fossil fuels – 30% coal, 30% 

oil and 15% natural gas. The country also 
has a large bioresource base, reflected in 
the 15% share of bioenergy in the energy 
mix. Bioenergy today appears mainly in the 
form of biofuels in transport and traditional 
biomass in residential heating and cooking. 
In additional, geothermal is a key remewable 
source of energy today, as a result of 
Indonesia’s volcanic geology. While solar 
and wind have started to be deployed, their 
current share remains small. 

Figure 3: Indonesia – total primary energy demand, 2000-20, by energy source

Source: International Energy Agency 
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2. ENERGY END USE
In 2020, industry accounted for 42% of final 
energy consumption, transport for 33% and 
buildings (residential and commercial) for 
25% (Figure 4). There was a notable increase 
in energy consumed in the transport sector, 
both passenger and freight road transport. 
Energy consumption in buildings declined 
over this period – primarily in energy 
required for residential heating and cooking 
– as traditional biomass was replaced by 
cleaner and more efficient energy carriers 
like natural gas and electricity.

3. ELECTRICITY
Electrification has been increasing gradually 
over the past two decades, with the share of 
electricity reaching 17% of final consumption 
in 2020. Coal-fired power dominates the 
generation mix, followed by natural gas. 
Renewable resources such as biomass, 
hydro and geothermal are also important 
elements of the electricity generation mix, 
with some limited deployment of solar and 
wind generation. 

Electrification has been increasing gradually over the past two decades, 
with the share of electricity reaching 17% of final consumption in 2020. 

Figure 4: Indonesia – total final energy consumption, 2000-20, by end-use sector

Source: International Energy Agency
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There are many different pathways to decarbonisation that Indonesia 
could take, depending on societal and policy preferences for 
technologies and fuels. These are explored in Shell’s latest global 
scenarios – the Energy Transformation Scenarios4 – released in 2021.

The three Energy Transformation Scenarios 
– Waves, Islands and Sky 1.5 – explore 
three very different pathways for the global 
energy transition. The starting point for Waves 
is a post-pandemic recovery of the economy, 
Islands prioritises a post-pandemic sense of 
self-sufficiency and security, and Sky 1.5 focuses 
on resetting post-pandemic priorities towards 
enhancing societal equity and well-being. While 
the three scenarios explore different economic, 
energy, technology and social drivers of change, 
they share several common features and trends. 

For Indonesia, these scenarios paint a wide 
range of possible outcomes, but all three 
share five key themes. These are explored in 
more detail in this section. It is worth noting 
that for Indonesia to meet its 2060 net-zero 
objective, the country will need to follow an 
ambitious decarbonisation trajectory that 
is more consistent with Sky 1.5 than either 
Waves or Islands.

Figure 5: The pace of electrification increases in all three scenarios

Source: Shell analysis based on historical IEA data
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The electrification of 
Indonesia’s energy system 
has been progressing rapidly 
over the past few decades. 
In 1990, electricity made up 
about 3% of the country’s 
total final consumption of 
energy; by 2019, this share 
had increased to 17%. 

1. ACCELERATING 
ELECTRIFICATION
The electrification of Indonesia’s energy system 
has been progressing rapidly over the past few 
decades. In 1990, electricity made up about 
3% of the country’s total final consumption of 
energy; by 2019, this share had increased to 
17%. The coming decades are likely to see 
an even more rapid expansion in the use 
of electricity – in transport (particularly in 
road and rail), in buildings (commercial and 
residential) and in industrial processes and 
facilities (particularly in light industry). This is 
reflected in a higher pace of electrification 
in all three scenarios compared to historical 
trends (Figure 5). By 2060, this could result in 
electricity demand that is between four times 
and 10 times higher than 2019 levels.

Rapid and widespread electrification is the 
cornerstone of most deep decarbonisation 
pathways. In Sky 1.5, the most climate-
ambitious of the three scenarios, the share of 
electricity in energy consumption increases 
to 50% in a net-zero energy system, as large 

parts of energy use in transport, industry and 
buildings shift to electricity. For example, the 
transport sector transforms from using almost no 
electricity today to around 20% of electricity 
demand in a net-zero energy system. 

2. MEETING RISING 
ELECTRICITY DEMAND WITH 
LOW-CARBON ELECTRONS
Indonesia has large domestic renewable 
resources, such as geothermal, hydropower, 
solar and wind. Consequently, all three 
scenarios show electricity demand is 
increasingly met by low- and no-carbon sources 
of electricity generation (Figure 6). In 2019, 
around 20% of electricity generation was from 
non-fossil energy sources (mainly bioenergy 
and geothermal). By 2060, this share increases 
to 60% in Islands and Waves and almost 
100% in Sky 1.5. Most of the electricity in a 
net-zero energy system is likely to be generated 
using solar and wind energy, a relatively 
modest but growing share of electricity 
generation today. 
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In particular, Indonesia benefits from abundant 
solar energy throughout the year. This means 
that while the country will need to manage day-
night intermittency in solar generation, it has less 
need for more expensive flexibility technologies 
and non-intermittent sources of generation to 
balance the less predictable intermittency of 
wind generation and seasonal intermittency, 
as experienced by countries in northern 
latitudes. Nevertheless, the decarbonisation 
pathway for electricity will need to include 
technologies such as battery storage and 
non-intermittent sources of electricity generation 
like geothermal, hydroelectricity, natural gas 
(with carbon capture and storage, CCS) and 
next-generation nuclear.

Overall, Indonesia’s electricity system will need 
to transform, from electricity generated largely 
from coal (61%) today to one that is dominated 
by solar (>65%) in Indonesia's net-zero 
emissions energy system, with intermittency 
managed through a combination of battery 
storage and non-intermittent generation from 
nuclear and natural gas with CCS (Figure 7). 

The transformation will need to be made 
even as the electricity system grows to 
several times the size it is today. Moreover, 
transforming the electricity sector will require 
effectively managing the economic transition 
away from coal, especially in large coal-
producing regions like South Sumatra and 
East Kalimantan. Key elements of an effective 
strategy for managing the transition away from 
coal are discussed in Section 6.  

Figure 6: Electricity will be generated increasingly from renewable energy

Source: Shell analysis based on historical IEA data
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3. A KEY ROLE FOR LOW-
CARBON MOLECULES: 
BIOENERGY AND 
HYDROGEN
While electrification of end-use sectors is a key 
pillar of most deep decarbonisation pathways, 
not all sectors will be able to electrify. For 
example, light industries are relatively easy to 
shift to electricity, but heavy industries like steel 
and chemicals require fuels that provide a high 
thermal load. Similarly, electric vehicles can be 
substituted for internal combustion engine (ICE) 
vehicles in passenger road transport – in fact 
battery electric vehicles are significantly more 
energy efficient than ICE vehicles – but transport 
segments like long-haul aviation and long-
distance shipping require energy-dense fuels.

Meeting the energy needs in these sectors will 
require low-carbon molecules, like bioenergy and 
hydrogen. In 2019, solid fuels made up about 
27% of Indonesia’s total final consumption of 
energy, liquid fuels about 42% and gaseous fuels 

close to 16%, with all three groups dominated 
by fossil fuels (coal, oil and natural gas). 

In all three Energy Transformation Scenarios, 
there is an increasing role for biofuels, 
particularly in hard-to-electrify transport 
segments. By 2060, biofuels could make 
up almost half of all liquid fuels, displacing 
large amounts of oil and supporting the 
decarbonisation of hard-to-electrify sectors 
such as aviation and chemicals (Figure 8). 

Wide use of biofuels will depend on achieving 
continuous supply. While this supply could 
be met initially by first generation biofuels, 
developing supplies of second generation 
and advanced biofuels in the longer term will 
be essential to (i) minimise impact on food 
production and the wider natural environment 
and (ii) support the transformation of Indonesia’s 
land use sector from a net contributor of GHG 
emissions to a net-negative source of emissions. 
The role of land use in Indonesia achieving 
net-zero emissions is discussed in Section 4. 

Figure 7: Transforming the electricity mix

Source: Shell analysis based on historical IEA data
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By 2060, biofuels could make up almost 60% of 
all liquid fuels, displacing large amounts of oil and 
supporting the decarbonisation of hard-to-electrify 
sectors such as aviation and chemicals. 

Figure 8: Liquid fuels to undergo a transition from oil to biofuels 

Source: Shell analysis based on historical IEA data
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All three Energy Transformation Scenarios 
also see a dramatic increase in hydrogen 
demand to displace natural gas in hard-
to-electrify sectors like steel, long-distance 
shipping and heavy-duty transport (Figure 
9). The three scenarios illustrate a wide 
range of future hydrogen demand, reflecting 

the uncertainty around production costs 
and infrastructure development. However, 
for Indonesia to reach net zero by 2060, 
hydrogen demand is likely to be at the upper 
end of the scenario range – up to 10% of 
total final consumption of energy.

Figure 9: Gaseous fuels to undergo a transformation from natural gas to hydrogen

Source: Shell analysis based on historical IEA data
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All three Energy 
Transformation 
Scenarios also see a 
dramatic increase in 
hydrogen demand to 
displace natural gas in 
hard-to-electrify sectors 
like steel, long-distance 
shipping and heavy-
duty transport. 

Figure 10: Declining use of biomass for residential heating and cooking

Source: Shell analysis based on historical IEA data
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As Indonesia continues to grow and develop, 
the energy system will also continue to 
modernise. Traditional biomass for residential 
heating and cooking will continue to 
be displaced by cleaner, more efficient 
electrification and natural gas. This will not 
only support the country’s net-zero ambition, 
but also deliver better health outcomes and 
a better quality of life for Indonesians. 

4. DRIVING CONTINUED 
ENERGY EFFICIENCY 
IMPROVEMENTS
The past few decades have seen rapid 
improvements in global energy efficiency, as 
industrial processes, commercial equipment 
and residential appliances and devices have 
become more energy efficient. For example, 
an average refrigerator today uses about a 
third of the energy it did in the 1960s. These 
improvements have helped mitigate some of 
the increase in energy demand, as the global 
economy has grown and standards of living 
have risen. 

As Indonesia continues to grow and prosper, 
energy efficiency improvements have the 
potential to achieve two objectives: they reduce 
the amount of energy needed to support higher 
standards of living, while lowering the energy 
demand that needs to be decarbonised.

All three Energy Transformation Scenarios show 
a relative decoupling of economic growth from 
energy demand growth because of energy 
efficiency improvements (Figure 11). For example, 
by 2060, across all three scenarios, Indonesia’s 
economy is expected to grow between 
eightfold and twelvefold, whereas energy 
demand growth will be around half that figure. 

5. THE ROLE OF CARBON 
CAPTURE AND STORAGE 
FOR RESIDUAL HARD-TO-
ABATE EMISSIONS
Achieving the ambitious target of a net-zero 
energy system by 2060 will require additional 
efforts beyond energy efficiency and emissions 
reduction through the substitution of fossil fuels 

Figure 11: Energy efficiency improvements lead to a relative decoupling of economic 
growth and energy demand 

Source: Shell analysis based on historical IEA data
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with low-carbon electrons and molecules. 
Carbon removal by carbon capture and 
storage (CCS) will be required for the most 
expensive and hardest-to-abate emissions, 
such as those from industry. 

Sky 1.5, the most ambitious decarbonisation 
scenario, requires a little under 400 MtCO2 
captured annually as part of a net-zero energy 
system (Figure 12). This volume will gradually 
decline over time as the economy (and hence, 
the energy system) further decarbonises. In the 
meantime, CCS remains a key technology for 
addressing emissions from industries like steel, 
cement and chemicals, which are expected to 
be some of the fastest growing sectors of the 
Indonesian economy over the coming decades. 

Indonesia has significant CO2 storage 
potential in depleted oil and gas reservoirs 
and saline aquifers. The Ministry of Energy 
and Mineral Resources' on CCS and carbon 
capture, utilisation and storage (CCUS)6 seeks 
to promote their development by focusing 
on enhanced oil and gas recovery through 
the injection of CO2 into existing fields to 
increase oil and gas extraction. While this 

can help displace fossil fuels in the short term 
and provide an additional revenue stream 
to support the commercialisation of carbon 
capture, CCS will need to be decoupled from 
oil and gas extraction in the longer term for 
Indonesia to become net zero by 2060. 

This means implementing a carbon pricing 
mechanism to make CCS commercially viable 
in the long term. Rewarding CCS emission 
reductions, such as through carbon credits that 
can be used to demonstrate compliance with 
emission reduction targets, will drive greater 
investment in the technology. In addition, policy 
frameworks that reduce investment risk and 
capital costs can help to attract private capital. 
Other measures, such as clarifying long-term 
liability requirements for permanent carbon 
storage, will facilitate greater market adoption.

Figure 12: CCS technology can support Indonesia’s decarbonisation ambitions 

Source: Shell analysis based on historical IEA data
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Natural carbon sinks – such as those provided by plants, soil and 
the ocean – provide an invaluable service to the global climate and 
environmental ecosystem by absorbing more carbon from the atmosphere 
than they release. However, these natural sinks have been under threat.

For example, deforestation not only releases 
carbon stored in trees, vegetation and soil, it 
also reduces the carbon absorptive capacity 
of the natural ecosystem. And, historically, the 
conversion of these lands to agricultural uses 
has transformed them from a carbon sink to 
an ongoing source of GHG emissions. 

Since the beginning of this century, forest 
carbon loss has been accelerating, driven by 
deforestation in the tropics.7 Forest carbon loss 
in the tropics roughly doubled between 2001-
05 and 2015-19, and globally 82% of the loss 
was related to large-scale commodity and/or 
small-scale agricultural activities. 

Indonesia has experienced significant forest 
carbon loss in the past two decades. And 
while the overall levels of forest carbon loss 
have stabilised, the country leads tropical 
Asia in annual carbon loss. This is the result not 
of the direct loss of carbon absorption and 
sequestration capability through deforestation, 
but through the subsequent degradation of 
the peatland that those trees grew on (and 
release of the soil carbon sequestered there). 
Most of the forest carbon loss has been the 
result of large-scale commodity agriculture. 
Consequently, Indonesia’s land use sector 
is currently a source of GHG emissions, 

averaging around 464 MtCO2e per year 
between 2010 and 2019 (Figure 13). 

For Indonesia to achieve its goal of net-zero 
emissions by 2060, it must fundamentally 
transform land use – not just reduce 
emissions from the sector but transform it 
into a net-negative source of emissions. 
This would require an end to deforestation 
and a commitment to restore and reforest 
land significantly, in line with the COP26 
Deforestation Pledge to halt and reverse 
deforestation by 2030.8 

Forest carbon loss in the tropics 
roughly doubled between 2001-05 
and 2015-19, and 82% of the loss  
was related to large-scale commodity 
and/or small-scale agricultural 
activities. 
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The land use sector would need to reach 
net-zero emissions within the next two 
decades and become a source of negative 
emissions thereafter – capturing around  
140 MtCO2e per year. As with CCS, this 
volume is likely to gradually decline over  
time as the economy decarbonises.

The transformation of Indonesia’s land use 
sector needs to proceed alongside the 
transformation of its energy system to achieve 
net-zero emissions by 2060. Section 5 sets 
out a potential pathway for Indonesia to 
reach this goal. 

Even without the climate imperative, 
transformation of Indonesia’s agriculture 
and land use sectors – such as through new 
agricultural practices, afforestation and the 
protection of grasslands – can bring significant 
environmental and biodiversity benefits. 
However, realising these benefits requires 
building institutional capacity and developing 
new policies and economic frameworks 
that incentivise environmental stewardship 
alongside agricultural and other land uses. 
Section 6 discusses potential new economic 
opportunities created by such a transformation.

Figure 13: The efficient use of land can contribute significantly to carbon removal

Source: Shell analysis 

The transformation of Indonesia’s 
land use sector needs to proceed 
alongside the transformation of its 
energy system to achieve net-zero 
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Even without the climate 
imperative, transformation of 
Indonesia’s agriculture and land 
use sectors – such as through new 
agricultural practices, afforestation 
and the protection of grasslands – 
can bring significant environmental 
and biodiversity benefits. 
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SECTION FIVE

THE ROAD TO 
NET-ZERO EMISSIONS
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Achieving net-zero emissions by 2060 will require Indonesia to follow 
an energy system decarbonisation trajectory similar to Sky 1.5, the most 
climate-ambitious of the three Energy Transformation Scenarios (Figure 14). 
It will require:
	■ constraining the increase in final energy 
demand by rapidly improving energy 
efficiency;

	■ increasing the large-scale electrification of 
energy demand from 17% today to around 
50% by expanding the use of electricity 
across all possible areas of the energy 
system with an expanded and reliable 
electricity grid; 

	■ developing wind and solar generation 
capacity alongside geothermal energy and 
other renewable resources, making the most 
of the country’s geographical position;

	■ using Indonesia’s tropical climate, unique 
ecology and vast land and marine areas to 
develop a secure and sustainable supply 
of bio-feedstock and scale up advanced 
biofuels and biomass production; 

Figure 14: Total final consumption of energy, electricity and fuels

Source: Shell analysis based on historical IEA data
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	■ expanding the production and use of 
hydrogen as a cleaner fuel in hard-to-
electrify sectors; and 

	■ deploying carbon capture and storage for 
the most difficult and expensive-to-abate 
emissions, storing around 380 MtCO2e of 
annual carbon removals in depleted oil and 
gas reservoirs and saline aquifers. 

As Indonesia’s economy grows over the 
next four decades, its GDP becomes five 
times today’s level, currently at $1.2 trillion. 
A growing economy and rising standards 
of living mean that energy demand also 
increases over this period and the pattern of 
energy consumption shifts towards industry 
and transport (Figure 15). The share of buildings’ 
energy demand falls over this period, despite 
increasing energy access and urbanisation, 
due to large-scale electrification that replaces 
less efficient traditional biomass. 

Indonesia is at an early stage of 
industrialisation; as it develops, energy 
demand from industry rises across all three 
Energy Transformation Scenarios (Figure 
16). In Sky 1.5, despite increasing demand, 
emissions peak in the 2030s and then decline. 
This is achieved through the electrification of 
light industry, use of hydrogen and bioenergy, 
and application of CCS to heavy industry. 

Rising standards of living, in turn, support 
higher levels of consumer demand, with 
energy demand for passenger and freight 
transport growing rapidly in all three 
scenarios. The strongest growth is initially 
in road transport, with aviation growing 
robustly in later years. As with industry, in 
Sky 1.5 transport emissions peak in the 
2030s and then decline, due to widespread 
electrification of passenger road transport 
and increasing adoption of sustainable 
aviation fuels. 
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Figure 15: Change in the scale and pattern of energy consumption 

Source: Shell analysis based on historical IEA data
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Figure 16: Energy demand from industry and transport rises, but emissions peak and decline 

Source: Shell analysis based on historical IEA data

EJ/year

10

12

18

14

16

6

4

8

2

2000 2020 Indonesia NZE
0

EJ/year

6

7

10

8

9

4

3

5

2

1

2000 2020 Indonesia NZE
0

Indonesia – energy demand, industry

Indonesia – energy demand, transport

32



In Sky 1.5, a combination of electrification, 
the deployment of low-carbon technologies 
like renewables and CCS, the use of low-
carbon fuels like bioenergy and hydrogen, 
and improvements in energy efficiency allow 
Indonesia to decouple energy demand from 
GHG emissions. In this scenario, Indonesia 
can meet higher levels of energy demand 
to support economic growth and prosperity, 
with emissions peaking around 2030 and 
then declining. 

Despite these ambitious changes, however, 
the energy system by itself does not achieve 
net-zero emissions. Residual emissions remain 
in the transport and industry sectors. To 
compensate for this, net-negative emissions are 
required from the land use sector. Significant 
emissions reduction in the energy system, 
combined with negative emissions from land 
use, allow Indonesia to achieve net-zero 
emissions overall (Figure 17). 

Despite the strong growth in energy demand 
in transport and industry, GHG emissions peak 
and then decline to levels similar to today. 
Emissions from buildings decline because of 
electrification, despite rising energy demand 
from increasing levels of energy access and 
urbanisation. The displacement of coal from the 
electricity system leads to significant emission 
reductions in the power sector. Reducing 
emissions from other types of energy production 
(such as through the application of CCS) 
plays an important role in Indonesia’s overall 
decarbonisation. However, given Indonesia’s 
unique resources and geography, land use has 
the largest role to play in the country achieving 
its net-zero ambition. 

Figure 17: The road to net zero

Source: Shell analysis based on historical IEA data

The displacement of coal from the electricity 
system leads to significant emission 
reductions in the power sector. 

Gt CO2/year

1.0

1.4

1.2

0.8

0.6

04

0.2

0
2021 Transport Buildings Electricity Other 

energy
Land use NZE

Increase

Decrease

Total

Industry

Indonesia – net total CO2 emissions

33



Shell Scenarios  

SECTION SIX

DELIVERING CLIMATE-RESILIENT 
AND SUSTAINABLE DEVELOPMENT
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Addressing climate change is intimately linked with economic 
development. Climate change affects a country’s ability to deliver 
sustainable and inclusive development.

For example, the seven key climate indicators 
identified by the World Meteorological 
Organization9 have a significant detrimental 
effect on achieving 13 of the 17 UN 
Sustainable Development Goals (Figure 
18).10 For example, SDG 2 (zero hunger) 

is negatively affected by all seven climate 
indicators. Meanwhile, the rise in global 
mean surface temperature impacts across all 
13 SDGs, from SDG 1 (no poverty) and SDG 
3 (good health and well-being) to SDG 16 
(peace, justice and strong institutions). 

Figure 18: 13 of 17 SDGs will be delayed without climate action

Source: Climate Indicators and Sustainable Development: Demonstrating the Interconnections, World Meteorological Organization, 2021
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Indonesia is particularly vulnerable to some 
of these climate impacts. For example, rising 
sea levels will impact the country’s extensive 
54,000 kilometres of coastline and more 
than 17,000 islands, particularly its densely 
populated coastal and urban areas. Ocean 
acidification and ocean heat content will 
impact marine life and the livelihoods that 
depend on it. And a warming climate will 
cause more frequent and severe weather 
events like typhoons. By joining in global 
action to limit climate change, Indonesia  
will enhance its ability to deliver sustainable 
and inclusive economic development. 

Moreover, taking actions to reduce GHG 
emissions can have significant synergies and 
overlaps with actions to drive sustainable 
and inclusive economic development. The 
Intergovernmental Panel on Climate Change 
found that actions to decarbonise energy 
supply, energy demand and land use had 
significant synergies with all 17 SDGs.11 While 
there were also trade-offs in some instances, 
overall the synergies far outweighed the trade-
offs (Figure 19).

However, maximising the wider societal benefits 
from Indonesia’s energy transition requires policy 
consideration and actions in four key areas.

1. MANAGING THE 
COAL TRANSITION
A key element of Indonesia’s transition to net 
zero is the phase-down of domestic coal use in 
electricity generation and industry. As the cost 
of renewables like solar and wind decline, they 
become increasingly cost-competitive. 

By joining in global action to 
limit climate change, Indonesia 
will enhance its ability to 
deliver sustainable and inclusive 
economic development. 
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Figure 19: Climate action is also good for sustainable development

Source: Intergovernmental Panel on Climate Change, Global Warming of 1.5°C, 2018
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So much so that the system costs (generation 
and flexibility) of a low-carbon electricity 
system are expected to be at par with 
fossil-based electricity systems in renewables-
favourable countries like Indonesia. Industry is 
the next largest consumer of coal in Indonesia. 
Coal use in industry will need to be limited, or 
fitted with CCS where possible, for Indonesia 
to meet its 2060 net-zero target. Overall, 
in Sky 1.5, the share of coal in Indonesia’s 
energy system declines drastically as the 
country moves towards a net-zero energy 
system, with the remaining GHG emissions 
either captured using CCS or balanced by 
negative emissions from the land use sector. 

Indonesia is also a significant exporter of coal, 
accounting for more than 5% of global coal 
production in 2019. Global demand for coal is 
expected to have already peaked in Sky 1.5, 
with demand to decline thereafter. This decline 
is expected to accelerate as climate action 
intensifies this decade, particularly in countries 

like China and India, which are key export 
markets for Indonesian coal. 

Managing the phase-down of coal goes 
beyond energy system considerations to its 
wider economic and social impacts. Coal mining 
contributes around 5% to Indonesia’s GDP and 
accounts for some 12% of export income.12 It is 
also a significant source of employment, with 
1.5 million employed directly in the sector13 and 
a significantly higher number working across 
the entire coal value chain and its associated 
industries and businesses. These industries are 
also regionally concentrated, making up a 
significant share of the economy in South 
Sumatra, Kalimantan and playing a smaller 
but still significant role in Sumatra, Java, 
Sulawesi and Papua. 

With entire local economies, communities and 
livelihoods oriented around coal production, 
the transition from coal requires careful 
management and long-term planning. Other 
countries such as Germany, Poland, the UK 
and USA have grappled with the issue, with 
varying degrees of success. Based on their 
experience, successfully managing the coal 
transition will require: 

	■ building a social contract to facilitate 
the labour market transition, retraining 
and reskilling workers for new jobs and 
livelihoods in growth sectors such as 
renewable energy, rare earth and metals 
mining, CCUS and bioenergy to replace 
coal jobs;

With entire local economies, 
communities and livelihoods oriented 
around coal production, the transition 
from coal requires careful management 
and long-term planning. 
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	■ planning early for closures at the industry 
and company level to manage the large 
volume of redundancies and displaced 
workers and to create community support 
and buy-in for the energy transition. 
This can be achieved through, for instance, 
coal-site remediation that restores the local 
environment while also creating semi-skilled 
and low-skilled transition jobs;

	■ diversifying coal-dependent regional 
economies wherever possible to other 
industries such as renewables, CCS or 
advanced bioenergy; and 

	■ establishing comprehensive policy 
frameworks, funds and a regulatory 
authority to facilitate a just transition, 
including funds to oversee, develop and 
implement coal transition programmes such 
as those proposed in Germany and Spain. 

2. SEIZING NEW 
ECONOMIC OPPORTUNITIES
The energy transition creates many new 
economic and business opportunities, and a 
chance for Indonesia to promote high-quality 
economic, ecological and social development. 
Fully embracing these opportunities requires an 
integrated, ambitious and executable public 
policy approach to:

	■ promote the development of new industries, 
such as the manufacture of solar panels, wind 
turbines, batteries and hydrogen electrolysers, 
especially given Indonesia’s significant 
resources in energy transition-related metals 
and minerals like lithium, nickel and copper;

	■ develop low-carbon industrial processes 
and transform industry through, for instance, 
the use of hydrogen and bioenergy and the 
application of CCS, so that Indonesia can 
decarbonise even while industrialising;

	■ generate supplies of – and supply chains 
for – low-carbon energies, such as hydrogen 
and advanced bioenergy, to meet future 
domestic demand and put Indonesia at the 
forefront of low-carbon supply chains; and 

	■ create low-carbon and digital consumer 
and business solutions so that Indonesia can 
leapfrog to energy- and emissions-efficient 
technologies and solutions and chart a less 
GHG-intensive development pathway than 
the advanced economies of today.

The box on page 40 sets out the essential 
elements of an effective energy transition policy 
framework. In addition, a comprehensive public 
policy approach needs to leverage state-owned 
enterprises to drive and support the energy 
transition. For example, the role of Indonesia’s 
state electricity company, Perusahaan Listrik 
Negara (PLN), as the ultimate power purchaser.
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ELEMENTS OF AN EFFECTIVE POLICY FRAMEWORK
To drive economy-wide change 

1. Set binding decarbonisation targets 
and a clear trajectory for achieving 
them, in order to reduce policy 
uncertainty and incentivise necessary 
investments over time. 

2. Ramp up carbon pricing over time to 
reallocate resources towards low-
carbon sources; improve business 
and household energy efficiency; 
incentivise low-carbon choices as they 
become available; and bridge any 
remaining cost difference for low-
carbon fuels and technologies. 

3. Rewire the economy with low-carbon 
electricity through investments in 
low-carbon generation and flexibility; 
optimisation of system performance; 
extension and expansion of transmission 
and distribution networks; and 
electrification infrastructure such as 
electric vehicle charging networks. 

To accelerate sectoral transitions 

4. Encourage better coordination 
within sectoral value chains for 
hard-to-electrify sectors in transport 
(aviation, shipping and heavy-duty 
road freight) and industry (steel, 
cement and chemicals). 

5. Provide time-limited fiscal and financial 
incentives to drive investment in and 
commercialisation of low-carbon 
molecules, such as hydrogen and 
advanced biofuels and biomass. 

6. Create initial markets or demand 
for these low-carbon fuels through 
various means, such as sectoral 
carbon pricing, emission performance 
standards and policy mandates. 

7. Support infrastructure planning and 
investment to enable the commercial 
adoption of low-carbon molecules. 

8. Establish governance for carbon 
removals to incentivise investment in 
CCS for the hardest-to-abate emissions 
and to incentivise investments in natural 
carbon sinks that transform land use from 
a net carbon emitter to a net carbon sink. 

To create societal support 

9. Create clear and predictable policies 
that keep overall macroeconomic costs 
of the transition manageable. 

10. Adopt fair and equitable policies 
that mitigate regional, sectoral and 
distributional impacts of the transition. 

11. Establish transparent and inclusive 
policies that encourage wide societal 
innovation and participation in change.
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Indonesia has significant endowments of 
terrestrial natural carbon sinks.14 It contains 
10% of the world’s tropical forests and 36% 
of the world’s tropical peatlands. Cutting 
down these forests and draining peatlands 
(leading to a subsequent increased risk of 
fires) to support palm oil cultivation has led 
to a significant release of stored carbon and 
ongoing emissions from the conversion of 
land to agricultural use. Indonesia also has 
significant endowments of natural blue carbon 
sinks,15 given its archipelagos and extensive 
coastlines. For example, living seagrass and 
mangrove biomass together account for 17% 
of the global blue carbon reservoir.16 Ending 
the destruction of these natural carbon sinks 
and investing in reforestation and other 
forms of restoration of terrestrial and coastal 
ecosystems will be an essential component of 
Indonesia meeting the COP26 Deforestation 
Pledge and achieving net-zero emissions. 

As part of the domestic carbon economic value 
framework to meet its nationally determined 
contribution targets and foster low-carbon 
sustainable development, Indonesia is pursuing 
various options including carbon tax, carbon 
trading (e.g. an emissions trading system, ETS) 
and results-based payment. In 2021, the Ministry 
of Energy and Mineral Resources launched a 
voluntary emissions trading trial for the power 
sector to test and familiarise participants with 
the development of a national ETS, compliance 
procedures and offset mechanisms. Carbon 
credits are expected to form part of the 
carbon market ecosystem. This could take the 
form of emissions-reducing activities (such as 
reforestation and/or restoration of coastal 
seagrass and mangrove forests) to offset 
emissions from other parts of the economy. 

Global consensus on Article 6 of the Paris 
Agreement and its implementation means that 
these carbon credits could be used not just for 
compliance with domestic climate targets but 
could potentially be traded internationally, for 
instance, to provide compliance units for other 
national trading systems. And by providing a 

revenue stream or source of domestic and/
or international financing, carbon credits 
create economic incentives for investing in 
natural carbon sinks. Unlocking this potential 
will require proactively engaging with Article 
6 transactions (in the context of Indonesia's 
nationally determined contribution) and 
allowing the trading of domestic carbon 
credits outside Indonesia.

The revenues generated through carbon 
markets can also be used to smooth the wider 
socioeconomic impacts of the transition. For 
example, transforming land use from a net 
carbon emitter to a net carbon sink. Indonesia 
accounts for 53% of global palm oil production 
today, with palm oil being the country’s third 
largest export after coal and petroleum and 
employing around 3.7 million people. Revenues 
from domestic carbon pricing, international 
financing and investments via the Article 6 
mechanism could be used to mitigate the 
economic impact on those most affected by the 
transition and support the shift from palm oil to 
advanced biofuels. 

3. INVESTING IN 
CLIMATE RESILIENCE
As discussed previously, Indonesia remains 
vulnerable to climate impacts. Even if 
the world moves onto a decarbonisation 
trajectory consistent with the Paris Agreement, 
it will take time for the atmospheric carbon to 
dissipate or be removed. This means that 

Indonesia has significant endowments 
of terrestrial natural carbon sinks. 
It contains 10% of the world’s tropical 
forests and 36% of the world’s 
tropical peatlands. 
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a certain amount of climate change, and 
hence climate impacts, are locked in for the 
foreseeable future. 

Indonesia has experienced natural disasters 
over the past few decades, including floods, 
droughts, storms, landslides and forest fires. 
Climate change may exacerabate some 
of these events. According to the Green 
Climate Fund, climate impacts will increase 
as temperature rises between 0.8-2 degrees 
Celsius, as the predicted duration of heatwaves 
and dry spells and the frequency and intensity 
of heavy rainfall increases, and as sea levels 
rise by an estimated 150-450 mm by 2056.17 
These impacts are likely to increase over time in 
terms of the economic cost they impose (through 
damage to property) and the social disruption 
they cause (through the dislocation of people, 
communities and livelihoods). 

Much of the impact of climate change will be 
felt by the poorest, who have limited resources 
and capacity to adapt. Greater alignment is 
required between economic development and 
climate change agendas if progress is to be 

made on both. While the development agenda 
needs to take current and future climate risks 
explicitly into account, climate actions need to 
be carefully designed to benefit the poorest 
and not exacerbate inequalities. For example, 
investing in restoration of coastal ecosystems 
doesn’t just provide carbon sink benefits but 
can also enhance flood defences. Similarly, 
reforestation of peatlands can produce 
significant carbon benefits while reducing 
the risk to lives and livelihoods from wildfires. 

Indonesia has in place a National Action Plan 
on Climate Change Adaptation, which has 
now been mainstreamed into the country’s 
National Development Plan.18 It focuses 
on three areas of resilience: economic 
resilience, social and livelihood resilience, 
and ecosystem and landscape resilience. 
However, increasing Indonesia’s resilience to 
climate impacts will require substantial scale-
up and acceleration in adaptation investments 
from current levels, without which the country’s  
climate objectives and wider development 
aspirations will be at risk. 

While the development agenda needs 
to take current and future climate risks 
explicitly into account, climate actions 
need to be carefully designed to benefit the 
poorest and not exacerbate inequalities. 
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4. ENHANCING 
INDONESIA’S REGIONAL 
CONTRIBUTION
Indonesia hosts some of the world’s most 
important terrestrial and marine ecosystems 
for storing carbon. These ecosystems support 
a wide range of plant, animal and marine 
life – the country ranks second after Brazil 
on global biodiversity indices. Protecting and 
restoring these ecosystems has a critical role to 
play beyond Indonesia, contributing to global 
efforts to combat climate change and preserve 
biodiversity. Indonesia has the opportunity 
to make itself an attractive destination 
for international climate and biodiversity 
investment through enabling policies, robust 
institutions and transparent governance. As 
the Chair of B20 (the official G20 dialogue 
platform with the global business community) in 
2022, Indonesia is proactively reaching out to 
the international business community to set up 
B20’s Carbon Centre of Excellence initiative.

In undertaking its transformation to net zero by 
2060, Indonesia could drive decarbonisation 
in the wider region, leveraging its substantial 

renewable energy resources, its advanced 
bioenergy potential, significant deposits of 
energy transition-related metals and minerals 
like lithium and copper, and geological 
potential to store carbon in disused oil 
and gas fields and saline aquifers. These 
resources could help Indonesia not only to 
decarbonise, but could also contribute to 
the decarbonisation of the wider region, 
positioning the country as Southeast Asia’s 
low-carbon energy leader and hub. Such a 
contribution to the wider region will benefit 
Indonesia’s economic development from the 
expected inward investment and its multiplier 
effects at the national and local levels.

Moreover, Indonesia could be a model for 
other countries at an early stage of their 
economic development journey, demonstrating 
how a lower-carbon development pathway 
is an alternative to the fossil-based pathway 
taken by the advanced economies of today. 
It would provide a powerful case in point that 
delivering economic growth and prosperity 
is compatible with reducing emissions and is 
consistent with the goal of the Paris Agreement. 
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CONCLUDING REMARKS
Making progress, starting this decade.

For Indonesia to successfully make the transition 
to net-zero emissions by 2060 requires it to 
fundamentally transform energy and land use 
systems in the next 40 years - and in a way that 
ensures affordable and secure energy supplies 
to support economic growth and development 
during the transition. 

The analysis in this Scenario Sketch sets out 
five key areas of transformation of the energy 
system, as illustrated by Shell’s three global 
Energy Transformation Scenarios – Waves, 
Islands and Sky 1.5. Indonesia’s 2060 
net-zero target is consistent with Sky 1.5, the 
most climate-ambitious of the three scenarios. 

Achieving a Sky 1.5 trajectory requires 
effort from society as a whole. It requires 
alignment between governments in setting 
the appropriate enabling policy framework, 
businesses in investing in low-carbon fuels 
and technologies and developing business 
models to support them, and customers and 
consumers in creating markets and demand 
for low-carbon solutions. Moreover, the 
fuels, technologies and policies required 
to decarbonise vary across sectors. 

The role of policy is critical in driving the pace 
of the energy transition; for instance, through 

carbon pricing that helps to level the playing 
field between fossil and low-carbon energy, 
through technology policies to commercialise 
low-carbon fuels and technologies, and through 
fiscal and financial incentives for investment 
in a low-carbon energy system. But energy 
affects every part of economic and social life, 
and making the energy transition is more than 
a techno-economic process of transforming the 
energy system – it is a wider social process 
of change. The policy framework to deliver 
sustainable and inclusive growth will need to 
go beyond the energy system to: 

	■ ensure resilience from climate impacts on 
lives and livelihoods;

	■ maximise co-benefits between climate and 
the wider environment and society; and

	■ engender greater societal participation 
through equitable sharing of economic 
opportunities created by the energy transition.

Finally, there is an important role for pioneer 
business leaders to drive sectoral change. 
Businesses which supply energy must come 
together with businesses in sectors that use 
energy: from shipping to finance, aviation 
to chemicals, steel to cement. The entire 
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ACTIONS TO MAKE PROGRESS THIS DECADE

1   PHASE DOWN coal-fired 
power generation.

2   INVEST in renewable generation, 
flexibility technologies and 
electricity infrastructure.

3  DEMONSTRATE industrial carbon 
capture and storage technology.

4  BEGIN the transformation of land 
use from emissions source to sink.

5   ACCELERATE action through 
integrated policies and sectoral 
coalitions for action.

ecosystem in each sector of the economy 
will need to work together to pursue net-zero 
emission pathways. This is particularly true for 
the harder-to-abate sectors in transport and 
heavy industry. Unlike power generation and 
passenger road transport, the decarbonisation 
journey in harder-to-abate sectors is just 
starting. Not only are these sectors more 
difficult to electrify due to the need for 
thermal heat and energy-dense fuels, but 
their potential solutions also vary sector by 
sector. Speeding up the pace of transition will 
require concurrent investments in all stages 
of the value chain. Taking the example of the 
steel sector: equipment manufacturers need 
to invest in technology to run on low-carbon 
energy such as hydrogen; steel plant owners 

need to upgrade their production processes; 
infrastructure owners need to develop the 
necessary hydrogen transport and storage 
facilities; and fuel suppliers need to develop 
adequate low-carbon hydrogen supply. This is 
a departure from the sequential way that new 
technologies have typically been developed, 
deployed and diffused.

While 40 years might seem like a long time, 
it is a relatively short timeframe within which 
to transform the entire energy system. Assets 
and investments in the energy system tend to 
be long-lived and require large upfront capital 
investments. Action needs to start this decade if 
Indonesia is to be on a trajectory consistent with 
reaching net zero by 2060. 
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ACKNOWLEDGEMENTS

Advanced biofuels Liquid biofuels produced from non-food crops, including forest products. 
Also called cellulosic biofuels or second-generation biofuels.

Carbon, capture, utilisation 
and storage (CCUS) 

CCUS technologies involve the capture of carbon dioxide from fuel 
combustion or industrial processes.

Emission trading 
schemes (ETS)

The EU Emissions Trading System (EU ETS) is a cap-and-trade style 
mechanism that covers all large point sources of emissions (mainly thermal 
power stations and industrial facilities) across all 27 countries of the EU.

Sustainable Development 
Goals (SDGs)

A set of 17 global goals adopted by the United Nations to “end poverty, 
protect the planet and ensure prosperity for all”.
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Scenarios don’t describe what will happen, or what should happen, 
rather they explore what could happen. We base them on plausible 
assumptions and quantification, and they are designed to stretch 
management’s thinking and even to consider events that may only 
be remotely possible. Scenarios, therefore, are not intended to be 
predictions of likely future events or outcomes or a strategy. Investors 
should not rely on them when making an investment decision with 
regard to Shell plc securities.

Shell’s scenarios, including this Indonesia sketch, are not Shell’s 
strategy or business plan. When developing Shell’s strategy, our 
scenarios are one of many variables that we consider. Ultimately, 
whether society meets its goals to decarbonise is not within Shell’s 
control. While we intend to travel this journey, only governments can 
create the framework for success. 

This Indonesia Scenarios Sketch contains data and analysis from 
Shell’s Sky 1.5 scenario. The Sky 1.5 scenario starts with data from 
Shell’s Sky scenario of 2018, but with important updates. First, the 
outlook uses the most recent modelling for the impact and recovery 
from COVID-19 consistent with a Sky 1.5 scenario narrative. Second, 
it blends this projection into existing Sky energy system data by 
around 2030. Third, the extensive scale-up of nature-based solutions 
is brought into the core scenario, which benefits from extensive new 
modelling of that scale-up. (In 2018, nature-based solutions required 
to achieve 1.5 degrees Celsius above pre-industrial levels by the end 
of this century were analysed as a sensitivity to Sky. This analysis 
was also reviewed and included in the IPCC Special Report on 
Global Warming of 1.5°C (SR15).) Fourth, our new oil and natural 
gas supply modelling, with an outlook consistent with the Sky 1.5 
narrative and demand is presented for the first time. Fifth, the Sky 
1.5 scenario draws on the latest historical data and estimates to 
2020 from various sources, particularly the extensive International 
Energy Agency energy statistics. As with Sky, this scenario assumes 
that society achieves the 1.5 degree Celsius stretch goal of the Paris 
Agreement. It stretches development dynamics today to explore a 
goal-oriented way to achieve that ambition. We worked backwards 
in designing how this could occur, considering the realities of the 
situation today and taking into account realistic timescales for 
change. Of course, there is a range of possible pathways that 
society could take to achieve the Paris goal. Although achieving the 
goal and the future depicted in Sky 1.5, while maintaining growth 
in the global economy, will be extremely challenging, it remains a 
technically possible pathway.

The companies in which Shell plc directly and indirectly owns 
investments are separate legal entities. In this Indonesia sketch “Shell”, 
“Shell Group” and “Group” are sometimes used for convenience 
where references are made to Shell plc and its subsidiaries in general. 
Likewise, the words “we”, “us” and “our” are also used to refer to Shell 
plc and its subsidiaries in general or to those who work for them. These 
terms are also used where no useful purpose is served by identifying 
the particular entity or entities. ”Subsidiaries”, “Shell subsidiaries” and 
“Shell companies” as used in this Scenarios Sketch refer to entities over 
which Shell plc either directly or indirectly has control. 

This Indonesia sketch contains forward-looking statements (within 
the meaning of the U.S. Private Securities Litigation Reform Act of 
1995) that may affect Shell’s financial condition, results of operations 
and businesses. All statements other than statements of historical 
fact are, or may be deemed to be, forward-looking statements. 
Forward-looking statements are statements of future expectations that 
are based on management’s current expectations and assumptions 
and involve known and unknown risks and uncertainties that could 
cause actual results, performance or events to differ materially from 
those expressed or implied in these statements. Forward-looking 
statements include, among other things, statements concerning the 

potential exposure of Shell to market risks and statements expressing 
management’s expectations, beliefs, estimates, forecasts, projections 
and assumptions. These forward-looking statements are identified by 
their use of terms and phrases such as “aim”, “ambition”, “anticipate”, 
“believe”, “could”, “estimate”, “expect”, “goals”, “intend”, “may”, 
“milestones”, “objectives”, “outlook”, “plan”, “probably”, “project”, 
“risks”, “schedule”, “seek”, “should”, “target”, “will” and similar terms 
and phrases. There are a number of factors that could affect the future 
operations of Shell and could cause those results to differ materially 
from those expressed in the forward-looking statements included 
in this Indonesia sketch, including (without limitation): (a) price 
fluctuations in crude oil and natural gas; (b) changes in demand for 
Shell’s products; (c) currency fluctuations; (d) drilling and production 
results; (e) reserves estimates; (f) loss of market share and industry 
competition; (g) environmental and physical risks; (h) risks associated 
with the identification of suitable potential acquisition properties 
and targets, and successful negotiation and completion of such 
transactions; (i) the risk of doing business in developing countries and 
countries subject to international sanctions; (j) legislative, judicial, 
fiscal and regulatory developments including regulatory measures 
addressing climate change; (k) economic and financial market 
conditions in various countries and regions; (l) political risks, including 
the risks of expropriation and renegotiation of the terms of contracts 
with governmental entities, delays or advancements in the approval 
of projects and delays in the reimbursement for shared costs; (m) risks 
associated with the impact of pandemics, such as the COVID-19 
(coronavirus) outbreak; and (n) changes in trading conditions. No 
assurance is provided that future dividend payments will match or 
exceed previous dividend payments. All forward-looking statements 
contained in this Indonesia sketch are expressly qualified in their 
entirety by the cautionary statements contained or referred to in this 
section. Readers should not place undue reliance on forward-looking 
statements. Additional risk factors that may affect future results are 
contained in Shell plc’s Form 20-F for the year ended December 
31, 2021 (available at www.shell.com/investor and www.sec.gov). 
These risk factors also expressly qualify all forward-looking statements 
contained in this Indonesia sketch and should be considered by the 
reader. Each forward-looking statement speaks only as of the date 
of this Indonesia sketch, September 29, 2022. Neither Shell plc nor 
any of its subsidiaries undertake any obligation to publicly update or 
revise any forward-looking statement as a result of new information, 
future events or other information. In light of these risks, results could 
differ materially from those stated, implied or inferred from the 
forward-looking statements contained in this Indonesia sketch.

Also, in this Indonesia sketch we may refer to Shell’s “Net Carbon 
Footprint” or “Net Carbon Intensity”, which include Shell’s carbon 
emissions from the production of our energy products, our suppliers’ 
carbon emissions in supplying energy for that production and our 
customers’ carbon emissions associated with their use of the energy 
products we sell. Shell only controls its own emissions. The use of the 
term Shell’s “Net Carbon Footprint” or “Net Carbon Intensity” are for 
convenience only and not intended to suggest these emissions are 
those of Shell plc or its subsidiaries.

Shell’s operating plan, outlook and budgets are forecasted for a 
10-year period and are updated every year. They reflect the current 
economic environment and what we can reasonably expect to see 
over the next 10 years. Accordingly, they reflect our Scope 1, Scope 
2 and Net Carbon Footprint (NCF) targets over the next 10 years. 
However, Shell’s operating plans cannot reflect our 2050 net-zero 
emissions target and 2035 NCF target, as these targets are currently 
outside our planning period. In the future, as society moves towards 
net-zero emissions, we expect Shell’s operating plans to reflect this 
movement. However, if society is not net zero in 2050, as of today, 
there would be significant risk that Shell may not meet this target. 
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