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1. Global Energy Scenarios
Governments around the world are attempting to resolve the trilemma of providing reliable,
affordable and sustainable energy while combating the threat of global temperature rise and
broader impacts of climate change. This requires different decision-making processes and short and
long-term initiatives to manage risk. Critical to the global response is recognition of the remaining
carbon budget and pathways to achieve net zero emissions.
The shift in the weight of world energy demand towards emerging economies masks strong demand
growth in some markets and demand reductions in others. Fossil fuels are powering progress in
some countries, while others are reducing their reliance. Renewables are growing in most markets,
but some rely on wood and charcoal, while others use solar panels and wind turbines. Some have
discarded the nuclear option, while others pursue a nuclear policy or, at least, keep their options
open. Per-capita energy use also differs hugely, with, for example, each person consuming more
than ten barrels of oil per year in some parts of the world (on average), and ten people consuming
less than one barrel in some others.1 Despite differences in energy demand around the world, all
global energy scenarios forecast an increase in fossil fuels demand, with CCS being essential to
reducing emissions.
In Paris last year the United Nations Framework Convention on Climate Change (UNFCCC) 21st
session of the Conference of the Parties (COP) agreed to limit the increase in the global average
temperature to below 2°C above pre-industrial levels and to pursue efforts to limit the increase to
1.5°C. 2 Every global energy scenario points to rising energy demand. Access to reliable and
affordable energy frees society from subsistence living, powers industry and technology, and
supports essential health services.
The continued use of fossil fuels beyond 2030 is a defining feature of all scenarios. CCS could play a
key role in achieving significant reductions in emissions post 2030. Modelling from the International
Energy Agency (IEA) indicates that CCS could deliver 13 per cent of the cumulative emissions
reductions needed by 2050 (to limit the global increase in temperature to 2°C).3 The UN
Intergovernmental Panel on Climate Change (IPCC) suggests that without CCS (bioenergy, or the
combination of bioenergy with CCS) many models could not limit likely warming to below 2°C.4 It
also suggested that negative net emissions will be required later this century, which may further
prioritise CCS.5
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IEA (International Energy Agency) 2015, World Energy Outlook 2015, IEA/OECD, Paris
UNFCCC (United Nations Framework Convention on Climate Change) 2016, Climate Get the Big Picture,
http://bigpicture.unfccc.int/#content-the-paris-agreemen
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IPCC (Intergovernmental Panel on Climate Change) 2014, Climate Change 2014: Mitigation of Climate
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IPCC (Intergovernmental Panel on Climate Change) 2014, Climate Change 2014: Mitigation of Climate Change,
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_summary-for-policymakers.pdf
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1.1 International Energy Agency World Energy Outlook
The IEA uses three scenarios in the World Energy Outlook (WEO)6:
•

New Policies Scenario broadly serves as the IEA’s central scenario. It takes account of broad
policy commitments and plans that have been announced by countries, including national
pledges to reduce greenhouse-gas emissions, even if the measures to implement these
commitments have yet to be identified or announced.

•

Current Policies Scenario assumes no changes in policies from the mid-point of the year of
publication.

•

450 Scenario sets out an energy pathway consistent with the goal of limiting the global
increase in temperature to 2°C by limiting concentration of greenhouse gases in the
atmosphere to around 450 parts per million of CO2.

Energy use worldwide is forecasted to grow by one-third by 2040 in the IEA WEO central scenario
(New Policies Scenario), driven primarily by India, China, Africa, the Middle East and Southeast Asia.
The high standard of living that many of us take for granted is based on our ability to access low cost,
reliable and secure supplies of energy predominantly provided by fossil fuels. The IEA defines
energy security as the uninterrupted availability of energy sources at an affordable price. Energy
security has two main aspects:
•
•

Long-term energy security – timely investments to supply energy in line with economic
developments and environmental needs; and
Short-term energy security – ability of the energy system to react promptly to sudden
changes in the supply-demand balance.7

Under the New Policies Scenario, according to the IEA, fossil fuels currently account for the bulk of
world primary energy demand and will continue to do so in 2040 (see Figure 1).

6

IEA (International Energy Agency) 2016, Scenarios and Projections,
https://www.iea.org/publications/scenariosandprojections/
7
IEA (International Energy Agency) 2016, Energy Security, http://www.iea.org/topics/energysecurity/
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Figure 1: Primary energy demand by fuel and region, New Policies Scenario
Source: IEA (International Energy Agency) 2016, World Energy Outlook 2016, IEA/OECD, Paris

Countries outside the OECD account for more than 80 per cent of electricity demand growth to 2040
in all scenarios (see Figure 2).

3

Figure 2: Electricity generation by source and region, New Policies Scenario
Source: IEA (International Energy Agency) 2016, World Energy Outlook 2016, IEA/OECD, Paris

Fossil fuels are forecast to continue to dominate the electricity mix in 2040, accounting for more
than half of generation globally. By 2040, almost 25,000 TWh of electricity supply comes from new
power plants, while 14,000 TWh (36% of total generation) comes from plant in existence today (see
Figure 3).

Figure 3: World electricity generation by fuel and demand, New Policies Scenario (TWh)
Source: IEA (International Energy Agency) 2016, World Energy Outlook 2016, IEA/OECD, Paris

4

The 2°C Scenario (2DS) is a scenario from the IEA’s Energy Technology Perspectives. The 2DS lays
out an energy system deployment roadmap and emissions trajectory in line with at least a 50 per
cent chance of limiting the average global temperature increase to 2°C. The 2DS limits the total
remaining cumulative energy-related CO2 emissions between 2015 and 2100 to 1,000 GtCO2e. The
2DS reduces CO2 emissions by almost 60 per cent by 2050 (compared with 2013), with carbon
emissions being projected to decline after 2050 until carbon neutrality is reached.6 Taking into
account current global energy scenarios, achieving 2DS would be reliant on CCS, both for power
generation and industrial applications (see Figure 4).

Figure 4: Carbon capture, use and storage applied in various sectors in the 2DS, 2015-2050
Source: IEA (International Energy Agency) 2013, Technology Roadmap Carbon Capture and Storage, IEA/OECD, Paris

5

1.2 Shell Energy Scenarios
Shell publish various scenarios based on global energy forecasting, each focusing on market
mechanisms, energy poverty alleviation, energy security and environmental pollution reduction.
Across Shell scenarios, developing nations are entering their most energy-intensive phase of
economic growth as they industrialise, build infrastructure, and increase their use of transportation,
as shown in Figure 5. This is a constant thread amongst global energy scenarios.

Figure 5: Primary energy per capita, Shell Energy Scenarios to 2050
Source: Shell 2008, Shell Energy Scenarios to 2050

The primary energy consumption by source is consistent across all global energy outlook scenarios –
fossil fuels will continue to drive primary energy for decades to come as shown in Figure 6.

Figure 6: Primary energy by source, Shell New Lens Scenario
Source: Shell 2015, New Lens Scenarios
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Figure 7: Electricity generation by source, Shell Energy Scenarios to 2050
Source: Shell 2008, Shell Energy Scenarios to 2050

Shell’s scenario echoes the IEA in their representation of electricity generation. Coal continues to
grow, but does not continue as the majority of the electricity mix. By 2040, coal represents
approximately one third of electricity generation, as shown in Figure 7.

1.3 BP Energy Outlook
The BP Energy Outlook echoes the central message of the IEA’s WEO: as the world economy
expands, more energy will be needed to fuel the higher levels of activity and living standards. BP
reiterates the IEA in their growth forecast: energy consumption increases by 34 per cent between
2014 and 2035. More than half of the increase in global energy consumption is used for power
generation as the long-run trend towards global electrification continues.8
As demonstrated in Figure 8 the majority of additional energy is consumed in fast-growing emerging
economies, with energy demand within the OECD remaining steady. Just over one third of the
growth in power generation takes place in developing regions – India, other developing Asia
(excluding China), and Africa.

Figure 8: Energy consumption by region, BP Energy Outlook
Source: BP 2016, BP Energy Outlook 2016
8

BP 2016, BP Energy Outlook 2016
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Fossil fuels remain the dominant form of energy powering the global expansion: providing around 60
per cent of the additional energy in 2035, as shown in Figure 9.

Figure 9: Primary inputs to power generation, BP Energy Outlook
Source: BP 2016, BP Energy Outlook 2016
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2 Australian Energy Outlook
Australia has abundant energy reserves and is one of the world’s largest primary energy producers.
Australia’s proximity to Asia means it is well placed to fuel the rising prosperity of billions of people.
Fossil fuels are also projected to underpin our domestic energy security for several decades.9
Australia is a large producer of primary energy, producing almost 19,000PJ in 2014. With less than
6,000PJ used domestically in various industries (see Figure 10); the majority of the energy produced
is exported, including coal, uranium oxide and natural gas (see Figure 11).

Figure 10: Australia's net energy consumption, by industry
Source: Australian Government Department of Industry and Science 2015, Australian Energy Update, Canberra, August

Figure 11: Australia’s primary energy production, by fuel type
Source: Australian Government Department of Industry and Science 2015, Australian Energy Update, Canberra, August

9

Australian Government, Energy White Paper 2012, Commonwealth of Australia, Canberra
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For the purposes of this report and the emphasis on opportunities for the deployment of CCS within
Australia, there will be a heavy emphasis on the electricity sector, which along with removal of CO2
from reservoir gas represents the major potential for CCS to mitigate stationary emissions sources.

2.1 Australian electricity sector outlook
The Australian Energy Market Operator (AEMO) publishes a National Electricity Forecasting Report
(NEFR) annually. AEMO’s forecasts explore a range of sensitivities that represent the probable
pathway for Australia across weak, neutral (considered the most likely), and strong economic and
consumer outlooks.10
Small growth is forecast until 2020, due mostly to consumption of electricity in Queensland’s LNG
plants, then a reduction is forecast until 2030.
AEMO includes the assumption that Australia will meet its 2030 emissions reductions targets, which
flattens the forecasted consumption. This is assumed to entail strong improvements in energy
efficiency, energy price effects from the closure of coal-fired generators and other policy measures
(see Figure 12).

Figure 12: Electricity consumption 2008–09 to 2035–36, all NEM regions
Source: AEMO (Australian Energy Market Operator) 2016, National Electricity Forecast Report 2016, Melbourne, June

Consumption has increased in 2015/16 for the first time since 2008/09 due to exceptional weather
(cold winter followed by hot summer), and the start of production of LNG exports from Queensland,
which uses electricity for gas compression.

10

AEMO (Australian Energy Market Operator) 2016, National Electricity Forecast Report 2016, Melbourne, June
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Strong growth is forecast to continue for the uptake of residential rooftop solar PV, with 20 GW of
installed capacity forecast by 2035–36 (currently <5GW installed). AEMO forecast that
approximately 3.8GW of this installed capacity is expected to have integrated battery storage. A
steady uptake in battery storage is forecast after 2021 in both the residential and the commercial
sectors (see Figure 13).

Figure 13: Total installed battery storage capacity in the NEM
Source: AEMO (Australian Energy Market Operator) 2016, National Electricity Forecast Report 2016, Melbourne, June

AEMO have forecast that by 2030 some areas of South Australia and Queensland are expected to
reach saturation levels for residential rooftop solar PV. Parts of Victoria are projected to follow
three years later, with Tasmania following in 2035–36.
Coal currently represents the majority of the primary energy source for electricity generation in
Australia. While the AEMO NEFR 2016 does not address the generation mix, assumptions can be
made that majority will not significantly change away from coal based on the committed and
proposed generation projects (see Figure 14).
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Figure 14: Capacity of existing or withdrawn generation, and committed or proposed generation
projects for the NEM
Source: AEMO (Australian Energy Market Operator) 2016, National Electricity Forecast Report 2016, Melbourne, June

2.2 Increasing intermittent renewable generation
A simple electricity grid is a network that connects energy generation sources with consumers:
•
•
•
•
•
•

It supports electricity generation, transmission and distribution infrastructure as well as grid
control services;
Modern grids include demand response, high levels of distributed generation and smart grid
technologies;
Conventional utilities typically consist of one or more large power plants servicing ‘distant’
domestic and commercial customers;
Distributed utilities consist of smaller generation sources, typically closer to the customers;
Electricity generation output and characteristics vary significantly between generation
sources; and
The grid control systems must be able to accommodate these safely and economically.
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The complexity of renewable energy integration depends on the location, technology, and
penetration level that the existing grid can support:
•
•
•
•

Renewable generation variability mainly depends on the weather - the amount of water
flow, cloud cover or strength and consistency of wind velocity;
Penetration rates of variable renewable energy are typically constrained by the ability of the
existing grid and market to balance the variability of demand and supply;
There is no ‘one size fits all’ approach to integration, power systems vary significantly; and
Forecasting tools are continually improving to aid the integration of variable renewable
energy into grids, maximising the energy from renewable sources as well as improving grid
stability.11

Given the changes in the Australian generation mix, the changing nature of power systems needs to
be carefully considered. Power systems have fundamental needs, including load following, flexibility
and dynamic response as well as stability control. Increasing intermittent renewable generation in a
power system can increase integration costs. Every power system is different but, in most systems,
the practical upper limit for renewables is around 40 per cent of total electricity generated. This
may be exceeded but it is likely to require a greater level of interconnection with adjoining power
systems, more energy storage, increased recourse to demand-side management and regulatory
changes.12

11

Gamma Energy Technology, Power Factbook, www.powerfactbook.com (accessed November 2016)
Bartlett, S. (2016) The “pressure cooker” effect of intermittent renewable generation in power systems, Public Policy
Paper 6/2016, Energy Policy Institute of Australia.
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2.3 Scheduled power station retirements
The National Electricity Market (NEM) is strongly supported by fossil fuel-based power generation.
Table 1 displays the capacity, location and announced retirement year of 24-7 power generation in
the NEM.
Table 1: Power station capacity, generation type and announced retirement year, NEM13

Torrens Island A

SA

OCGT

480

Emissions
Intensity
(tonnes CO2e/MWh as
generated)
0.709

1967

2017

Hazelwood

VIC

Brown Coal

1,600

1.402

1968

2018

Anglesea

VIC

Brown Coal

155

1.095

1969

2019

2,000

0.981

1972

2022

Station

Liddell
Dry Creek
Mackay
Torrens Island B
Newport

State

NSW

Generation
Type

Black Coal

Capacity
(MW)

Approximate
Year
Commissioned

Approximate
Year
Retirement

SA

OCGT

156

1.343

1973

2023

QLD

OCGT

34

1.046

1975

2025

SA

OCGT

800

0.681

1977

2027

500

0.570

1977

2027

VIC

OCGT

Vales Point B

NSW

Black Coal

1,320

0.908

1978

2028

Wallerawang C

NSW

Black Coal

1,000

0.915

1978

2028

VIC

OCGT

232

0.879

1979

2029

1,680

0.972

1980

2030

Jeeralang A
Gladstone

QLD

Black Coal

Jeeralang B

VIC

OCGT

200

0.879

1980

2030

Yallourn

VIC

Brown Coal

1,480

1.316

1980

2030

NSW

Black Coal

2,640

0.913

1983

2033

2,880

0.910

1983

2033

Bayswater
Eraring

NSW

Black Coal

Mintaro

SA

OCGT

90

0.952

1984

2034

Tarong

QLD

Black Coal

1,400

0.871

1985

2035

Loy Yang A

VIC

Brown Coal

2,200

1.155

1986

2036

700

0.931

1989

2039

Callide B

QLD

Black Coal

Mt Piper

NSW

Black Coal

1,400

0.909

1993

2043

Stanwell

QLD

Black Coal

1,445

0.872

1995

2045

Loy Yang B

VIC

Brown Coal

1,050

1.141

1995

2045

55

1.099

1996

2046

Barcaldine

QLD

CCGT

SA

CCGT

180

0.545

1998

2048

Roma

QLD

OCGT

74

0.757

1999

2049

Oakey

QLD

OCGT

332

0.845

2000

2050

80

0.654

2000

2050

487

0.474

2000

2050

Osborne

Ladbroke Grove
Pelican Point

SA
SA

OCGT
CCGT

13

Power station retirements are based on either announced retirements or approximate retirement years based on age
and technical lifespan.
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2.4 Australian outlook for natural gas processing operations
Australia is both an importer and exporter of natural gas. The domestic natural gas flows can be
seen in Figure 15. Australian natural gas is converted to liquefied natural gas (LNG) before being
exported.

Figure 15: Australian gas market flows, 2013-14
Source: Australian Government Department of Industry and Science 2015, Energy in Australia, Canberra, August

In 2014, Australia was the world’s third largest LNG exporter, with an export capacity of 41.2 million
tonnes, and accounted for 10 per cent of world LNG trade. At the end of 2015, there were around
45 million tonnes of LNG capacity under construction in Australia. Once built, this is expected to
make Australia the world’s largest exporter of LNG by the end of the decade. This expansion in
capacity will include new conventional gas projects in western and northern Australia, floating LNG
projects, and coal seam gas based LNG projects on the east coast14.

2.5 Australian outlook for other industrial CO2 sources
The Australian annual emissions by sector are presented in Figure 16. Since 1990, the National
Greenhouse Gas Inventory, excluding land use, land use change and forestry (LULUCF), has grown by
24.7 per cent, reaching 533.9 Mt CO2-e in the year to March 2015.

14

Australian Government Department of Industry and Science 2015, Energy in Australia, Canberra, August
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Figure 16: Annual emissions by sector, Australia, year to March 2005 – 2015
Source: Australian Government Department of Environment 2015, Quarterly Update of Australia’s National Greenhouse
Gas Inventory: March 2015, Canberra, March

The electricity sector has experienced the largest growth, increasing by 51.8 MtCO2-e between 1990
and 2015. In percentage terms, electricity and stationary energy excluding electricity grew 39.6 per
cent and 41.4 per cent respectively. Emissions from transport grew 50.7 per cent, fugitive emissions
increased by 13.2 per cent, and industrial processes and product use grew 18.1 per cent. In contrast,
emissions from the waste and agriculture sectors have decreased by 35.7 per cent and 5.0 per cent
respectively since 1990.15 The percentage change in emissions by source is shown in Figure 17.

Figure 17: Percentage change in emissions by sector since 1990, Australia, 1989-90 to 2013-14
Source: Australian Government Department of Environment 2015, Quarterly Update of Australia’s National Greenhouse
Gas Inventory: March 2015, Canberra, March

15

Australian Government Department of Environment 2015, Quarterly Update of Australia’s National Greenhouse Gas
Inventory: March 2015, Canberra, March
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3 Climate Change Policies and Targets
International efforts to address climate change under the United Nations Framework Convention on
Climate Change (UNFCCC) have principally focused on greenhouse gas emissions reduction targets as
the primary mechanism by which to limit the rise in global temperature compared with preindustrial levels. Internationally binding emissions reduction targets underpinned the Kyoto
Protocol,16 featuring the principle of “common but differentiated responsibilities” and emphasising
the role and responsibility of developed countries. The climate negotiations that took place leading
to the Copenhagen Accord (2009)17 and the Cancun Agreements (2010)18 resulted in the submission
of quantitative economy-wide emissions reduction pledges by 42 Annex I parties (developed
countries), and the submission of nationally appropriate mitigation actions by 45 non-Annex I parties
(developed countries).
The Copenhagen “pledge and review” framework was been criticised19 for a lack of coherence
between targets and impeding the ability of the international community to gauge progress on
emissions reductions commitments. Moreover, underpinning the development of the international
climate regime the principle of “common but differentiated responsibilities” resulted in developed
states leading efforts to achieve emission reductions (which was reflected by the Kyoto Protocol in
that only developed states were assigned emissions targets).
Over the past few years there has been an attempt to address the issue of how to progress
mitigation targets and responsibilities. The breakthrough came in 2011 at COP17 in Durban20, in
which the participating nations agreed “to develop a protocol, another legal instrument or an agreed
outcome with legal force” by no later than 2015, applicable to both developed and developing
states. Following this in 2012, at COP18 in Doha,21 it was agreed that “elements for a draft
negotiating text” would be considered in December 2014, “with a view to making available a
negotiating text before May 2015” for agreement by the end of 2015, to be implemented in 2020.
More recently, at COP19 in Warsaw,22 states were invited to consider and communicate their
intended nationally determined contributions (INDC) by the first quarter of 2015, in preparation for
the signing of an international agreement at COP21 in Paris.23 Notably, at the request of a
developing state, the new agreement features “contributions” as opposed to “commitments”.

16

UNFCCC (United Nations Framework Convention on Climate Change) 2014a, Kyoto Protocol
http://unfccc.int/kyoto_protocol/items/2830.php

17

UNFCCC (United Nations Framework Convention on Climate Change) 2014b, Copenhagen Accord,
http://unfccc.int/meetings/copenhagen_dec_2009/items/5262.php

18

UNFCCC (United Nations Framework Convention on Climate Change) 2014c, Cancun Agreement
http://unfccc.int/meetings/cancun_nov_2010/items/6005.php

19
20

IETA (International Emissions Trading Association), 2013, IETA Greenhouse Gas Market 2013, Geneva

UNFCCC (United Nations Framework Convention on Climate Change) 2014d, Durban Climate Change Conference November/December 2011, http://unfccc.int/meetings/durban_nov_2011/meeting/6245.php

21

UNFCCC (United Nations Framework Convention on Climate Change) 2014e, Advancing the Durban Platform,
http://unfccc.int/resource/docs/2012/cop18/eng/l13.pdf

22

UNFCCC (United Nations Framework Convention on Climate Change) 2014f, COP19 Decisions,
http://unfccc.int/meetings/warsaw_nov_2013/session/7767/php/view/decisions.php

23

UNFCCC (United Nations Framework Convention on Climate Change) 2015, Paris Climate Change Conference November 2015, http://unfccc.int/meetings/paris_nov_2015/meeting/8926.php
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3.1 Selected INDCs for the post 2020 period
The recent COP21 meetings resulted in a broad consensus that global temperature rise as a result of
human induced climate change should be limited to 2°C above pre-industrial levels, with an
aspirational target of 1.5°C; requiring deep cuts in global CO2 emissions. The agreement also
specifies that anthropogenic greenhouse gas emissions and removals have to “balance” in the 2nd
half of the century. Effectively a net zero emissions target beyond 2050 has been agreed by 175
countries, including Australia.24
Selected INDCs25 for the post 2020 period of selected countries are highlighted in Table 2, and the
inclusion of CCS in INDCs is noted in Table 3.
The progressive development of selected regions’ climate targets is provided in Table 4. As part of
the process of achieving the INDCs, governments are beginning to consider the pathways to achieve
the long-term emissions reduction goals agreed to at COP21.
Table 2 INDCs for selected regions
Australia
Canada
China

EU
India

Netherlands
UK
USA

An economy-wide target to reduce GHG by 26 to 28 per cent below 2005
levels by 2030 including LULUCF.
• An economy-wide target to reduce GHG by 30 per cent below 2005 levels in
2030 including LULUCF and possible use of international emissions credits.
• Peak CO2 emissions by 2030, or earlier if possible;
• Increase the share of non-fossil energy sources in the total primary energy
supply to around 20 per cent by 2030;
• Lower the carbon intensity of GDP by 60 per cent to 65 per cent below 2005
levels by 2030;
• Increase the forest stock volume by around 4.5 billion cubic metres,
compared to 2005 levels; and
• Proposed measures to limit or reduce emissions of non-CO2 greenhouse
gases.
China’s INDC also includes a comprehensive list of actions to achieve its 2020 and
2030 targets, a significant number of which have already been implemented.
• A binding, economy-wide target of at least 40 per cent reduction in domestic
GHG below 1990 levels by 2030.
• Reduce the emissions intensity of GDP by 33 to 35 per cent below 2005
levels by 2030;
• Increase the share of non-fossil based energy resources to 40 per cent of
installed electric power capacity by 2030, with help of transfer of technology
and low cost international finance including from Green Climate Fund; and
• Create an additional (cumulative) carbon sink of 2.5 to 3 GtCO2e through
additional forest and tree cover by 2030.
India intends to cover the $2.5 trillion cost of its pledge with both domestic and
international funds.
N/A – refer to EU
N/A – refer to EU
• Reduce domestic GHG emissions by 26 to 28 per cent below 2005 levels by
2025 including LULUCF, excluding international emissions credit.
•

24

UNFCCC (United Nations Framework Convention on Climate Change) 2016, List of 175 Signatories to Paris Agreement,
http://newsroom.unfccc.int/paris-agreement/175-states-sign-paris-agreement/
25
As agreed at the 21st Conference of the Parties, a United Nations Climate Change Conference held in Paris from 30
November to 12 December 2015.
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Country
Bahrain

Canada

China

Egypt
Iran

Malawi
Norway
Saudi Arabia

26

Table 3 INDCs and CCS summary

INDC Excerpts
Carbon Capture and Storage
BAPCO Carbon Recovery Plan utilizes Waste CO₂ rich off gas stream which is to be used for industrial applications.
Gulf Petrochemical Industries Company (GPIC) Carbon Recovery Project is able to capture CO₂ in the flue gases of the GPIC Methanol Plant.
Canada is a leader in clean energy technologies, and has made multiple investments in such technologies to promote further innovation.
Examples include the world’s first large scale power sector carbon capture and storage project in Saskatchewan, as well as the first carbon
capture and storage project at an oil sands operation […]
• Electricity sector regulations make Canada the first major coal user to ban the construction of traditional coal-fired electricity generating
units. These regulations will also lead to the phase-out of existing coal-fired electricity units without carbon capture and storage.
To strengthen research and development and commercialization demonstration for low-carbon technologies, such as energy conservation,
renewable energy, advanced nuclear power technologies and carbon capture, utilization and storage and to promote the technologies of
utilizing carbon dioxide to enhance oil recovery and coal-bed methane recovery;
There are four key technology-related requirements essential for transformation: [...]
(ii) carbon capture and storage “CCS” as a technology alternative that can be used in the future if proven economically feasible, [...]
Financial and Technological Needs
Due to the significant share of energy sector in emissions (more than 90 per cent) and consequently the high potential of this sector in
emissions mitigation, its major technological requirements are as follows: [...]
• Use of renewable and alternative energy resources (like nuclear power) as well as biofuels, biogas, waste to energy production and CCS
Support industries engaged in carbon capture and storage
[Conditional on external support in capacity building, technology development and transfer, and financial resources]
With reference to the White Paper, the priority areas for enhanced national climate policy efforts are: [...]
• CO₂ capture and storage
Carbon Capture and Utilization/Storage: promote and encourage actions in this area. As part of its sustainability programme, the Kingdom of
Saudi Arabia plans to build the world’s largest carbon capture and use plant. This initiative aims to capture and purify about 1,500 tons of CO₂
a day for use in other petrochemical plants. Saudi Arabia will operate on pilot testing basis, a Carbon Dioxide – Enhanced Oil Recovery (CO2 EOR) demonstration project to assess the viability of CO₂ sequestration in oil reservoirs and any other useful applications. Forty million
standard cubic feet a day of CO₂ that will be captured, processed and injected into the Othmaniya oil reservoir. This pilot project has
comprehensive monitoring and surveillance plans. The success of this pilot will determine the extent this program will contribute to the
Kingdom's ambition in addressing climate change.

26

Potsdam Institute for Climate Impact Research 2016, Intended Nationally Determined Contributions (INDCs) & Carbon Capture and Storage, https://www.pik-potsdam.de/primap-live/indcs-carboncapture-and-storage/
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Country

South Africa

United Arab
Emirates

INDC Excerpts26
[...] Technology cooperation [...] will allow for the identification of appropriate technological options, which are consistent with national
priorities, and domestic human and financial resources in order to promote enabling environment for economic diversification and
technological development (e.g. carbon capture utilization and storage).
Support component of INDC
[...] Analysis of the incremental costs of mitigation actions indicates that significant finance and investment will be required in the long-term.
The following estimates are of total incremental costs required:[...]
3. CCS: 23 Mt CO2 from the coal-to-liquid plant - US$0.45 billion.
[...] Some technologies that could help South Africa to further reduce emissions that have been identified include: Energy efficient lighting;
variable speed drives and efficient motors; energy efficient appliances; solar water heaters; electric and hybrid electric vehicles; solar PV;
wind power; carbon capture and sequestration; and advanced bio-energy.
The UAE is also developing the region’s first commercial-scale network for carbon capture, usage and storage. The project notably captures
and compresses emissions at a steel manufacturing facility, which will be compressed and transported to oil fields, where it will be used to
enhance oil recovery and ultimately be stored underground providing one of the first viable mechanisms to decarbonize essential energy
intensive industries.
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Table 4: Climate policy overview for selected regions
Kyoto
27
Protocol
Copenhagen
28,29
Accord

INDC

30

Australia
+8%
0.05%
5 (unconditional)
to 15-25%
(conditional) by
2020

Canada
N/A
N/A
17% by 2020

China
N/A
N/A
40 to 45% carbon intensity
of GDP by 2020
Non-fossil share of energy
supply 15% by 2020

EU
8%
20%
20 (unconditional) to 30%
(conditional) by 2020

India
N/A
N/A
20 to 25% emission intensity of
GDP by 2020

USA
N/A
N/A
17% by 2020

Base year
Coverage/
conditions

2000

2005
N/A

2005
Forest cover and forest
stock targets too

2005
Excluding agriculture sector

2005
N/A

2030
Target

26 to 28% by
2030

30% by 2030

Peak CO2 emissions by 2030
Non-fossil share of energy
supply 20% by 2030
60% to 65% carbon
intensity of GDP by 2030

1990
Developed countries commit
to comparable efforts and
developing countries commit
according to capabilities
40% by 2030

33 to 35% emissions intensity
of GDP by 2030 Non-fossil
share of cumulative power
generation capacity 40% by
2030

26 to 28% by
2025

Base year

2005

2005

1990

2005

2005

Coverage/
conditions

Economy-wide
incl. LULUCF

Economy-wide
incl. LULUCF
and credits

2005 (for carbon intensity
of GDP)
Economy-wide
Forest cover and forest
stock targets too

Economy-wide

Carbon sink of 2.5 to 3 GtCO2e
via forest and tree cover by
2030

Incl. LULUCF,
excl. credits

KP 1
KP2
2020
Target

27

UNFCCC (United Nations Framework Convention on Climate Change) 1998, Kyoto Protocol to the United Nations Framework Convention on Climate Change,
http://unfccc.int/resource/docs/convkp/kpeng.pdf
28

UNFCCC (United Nations Framework Convention on Climate Change) 2010, Appendix I - Quantified economy-wide emissions targets for 2020,
http://unfccc.int/meetings/copenhagen_dec_2009/items/5264.php
29

UNFCCC (United Nations Framework Convention on Climate Change) 2010, Appendix II - Nationally appropriate mitigation actions of developing country Parties,
http://unfccc.int/meetings/cop_15/copenhagen_accord/items/5265.php
30

UNFCCC (United Nations Framework Convention on Climate Change) 2016, INDCs as communicated by Parties, http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx
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