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Our industry’s action to support EU climate neutrality

2050

Net-Zero
Emissions

H2 and low-carbon
liquid fuels in transport

H2 value chain development
with decarbonised natural gas

Waste-to-chemical feedstock

Carbon sinks to offset emissions
in hard-to-decarbonize sectors

L arge-scale deployment of CCUS

Large-scale alternative and renewable
energy deployment

2030

50-55%
GHG Target

2020
20% GHG Target

What can the EU do?

» Incentivize Coal to Gas & Renewables switch P Help create markets for CCS, CCU, P2G and LCLF
» Completion of Internal Gas Market & gas grid P R&D&I programmes open to CCS, CCU, P2G and LCLF
» Secure funding access for gas projects » Assessment and correction of H2 blending limits




Summary

The European upstream oil and gas industry shares the global ambition to tackle
climate change in the framework of the Paris Agreement, and supports the EU's

objective to reach climate neutrality by 2050.

We encourage the EU to step up its engagement
with its global partners to combine decarboniza-
tion efforts, and put in place much needed enabling
measures.

The energy transition will require investments
from businesses and from public financing, as
well as profound behavioral change from European
citizens.

It will also depend upon a policy framework
which promotes all relevant technologies
equally, including fuel-switching to gas in power

and transport, lower carbon gases, nature-based
solutions, and large-scale deployment of Carbon
Capture (Use) and Storage.

Policymakers must raise awareness about the
scale and extent of this challenge and promote an
open and inclusive debate on the European
Green Deal to make sure no one - consumers,
businesses, or workers - is left behind.

neutrality by 2050 through:

Our industry can make strong contributions to the European journey towards climate

» Providing cost-effective solutions to boost emission reductions by 2030 > pages 4-9

» Developing and deploying longer-term low-carbon and offsetting solutions required
to achieve the EU’s climate neutrality objective by 2050 - pages 10-15

The scale of the climate challenge

requires a broad coalition encompassing
governments, investors, companies and
everyone else who is genuinely committed
to reducing emissions. That effort requires
the oil and gas industry to be firmly and

fully on board.

— Fatih Birol, Executive Director of IEA

Source: https://www.iea.org/news/oil-and-gas-industry-needs-to-step-up-climate-efforts-now



Immediate and cost-effective emission reductions

Reaching 2030 climate objectives will be the first step to reaching the EU's goal
of climate neutrality by 2050. Using the full range of solutions offered by the oil
and gas industry will help put Europe on track.

Efficiency and fuel switching first

Wherever possible, energy efficiency and a switch to lower carbon intensity fuels
should be prioritized. This directly leads to emission and cost savings, and strengthens
industrial competitiveness.

We deploy a number of solutions to do so in our own operations, including the
processing and/or marketing of associated gases, or the electrification of platforms.

We also encourage consumers to use energy responsibly,
be it at home, on the road, or at work.




Technology Neutrality

Every transition has a cost for society. A technology neutral
and market-based approach that builds on existing strengths
and assets can minimize it compared to a one-dimensional
approach relying mainly on electrification.

A transparent and economy-wide price on carbon offers the
best opportunity to achieve emissions reductions efficiently
and cost-effectively.

This should be supported by R&D&I in all meaningful emis-
sions abatement technologies, including negative emissions
options, as well as investment in enabling infrastructure to
incentivize the move from development to deployment.




Power Generation

For many Member States, switching from coal to
gas and renewables remains the most cost-effec-
tive and immediate option to reduce power gener-
ation emissions. The benefits of doing so are
becoming increasingly visible around the world,
from the US to UK, and from China to Spain.

Coal-to-Gas Switching Has Slowed Emissions

Alongside demand-side response and energy stor-
age, the flexibility of gas power plants also enables
indirect emission savings, by effectively facilitating
the integration of renewables into the system. In
the long-term, gas power plants can also be retro-
fitted with Carbon Capture and Storage.
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.=53 % Transport

No options should be left out to reduce transport-related emissions in
Europe: electrification, energy efficiency gains in internal combustion engines
(ICEs) and the increased penetration of low-carbon gaseous and liquid fuels.

While the share of Electric and Compressed Natural Gas-fueled passenger
cars is expected to rise, switching to LNG is one of the cost-effective ways to
reduce GHG and air pollutant emissions immediately for the transport and
shipping industries.

Heating

Over 230 million Europeans use gas to heat their households’,
while 20 million still rely on coal stoves to heat their homes?. Wher-
ever electrification is too expensive, impractical or face public
acceptance challenges, switching to natural gas or LPG provide an
immediate, affordable and cleaner alternative for households.

Switching to high-efficiency gas boilers or gas heat pumps can help reach
GHG and efficiency targets for the heating sector by 2030 in a cost-effective
manner for consumers.

Gas Combined Heat and Power (CHP) can also help increase the efficiency
and lower the carbon footprint of energy and heat in a cost-effective manner,
in particular when combined with district heating.

In the absence of a scalable and cost-effective large-scale electricity storage
solution, the existing gas storage and transport infrastructure is well-placed
to balance swings in seasonal energy demands cost-effectively.

Sources: 'Eurostat, Eurogas (IOGP calculation based on average number of people per EU household (2,3)
multiplied by number of EU households (221 million) multiplied by household gas appliance market share (46%),
2Eurostat, Energy products used in the residential sector
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Improving our own environmental footprint

Tackling climate change requires efforts from all sectors of the economy,
including ours. The production of oil and gas emits greenhouse gases,
which can be reduced.

Methane Emissions Reduction

For natural gas to deploy its full GHG savings potential, especially when compared to higher carbon
intensity fuels such as coal, methane emissions throughout the value chain should be addressed.

The oil and gas industry has already undertaken numerous steps to minimise methane
emissions and remains strongly committed to continuing these efforts through various
initiatives including: methane quantification studies, Monitoring, Reporting, and Verifi-
cation (MRV) standard, methane reduction targets, leak detection and repair (LDAR)
programs, and upstream Best Available Techniques.

IOGP is signatory to the Methane Guiding Principles (MGP) set up in 2017 to tackle emissions across
the entire natural gas value chain. In 2019, courses in implementing the MGPs for managers and
employees were launched by the signatories in partnership with Imperial College London. With
around 20 signatories and supporting organizations, the Guiding Principles contributes to:

a) Continually reduce methane emissions

b) Advance strong performance across gas value chains

¢) Improve accuracy of methane emissions data

d) Advocate sound policy and regulations on methane emissions
e) Increase transparency

METHANE
' GUIDING
ez PRINCIPLES

methaneguidingprinciples.org

IOGP encourages all natural gas value chain actors to join the Guiding Principles.

Credit: Ole Jorgen Bratland ©Copyright Equinor




SUOI}INPaJ UOISSIWA 3AI}I3)3-1S0D pue djeIpawwl]




Supporting innovative technologies for the longer term

Alongside other carbon management solutions such as reforestation, there is now
broad consensus among expert organizations that the higher our climate ambition is,
the more necessary hydrogen and Carbon Capture & Storage become, thanks to their
ability to reduce emissions in hard-to-abate sectors.

The oil and gas industry is actively driving the development and deployment of these large-scale carbon
management solutions. This will increase the EU’s chances of reaching its climate neutrality goal by 2050.

Carbon Capture & Storage

CCS will be a necessary part of the decarbonisation of industry, representing
one of the most cost-effective ways to avoid post-combustion and
process-related emissions.

Where can CCS make a difference?
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Emission cuts in industrial Low-carbon, flexible Large-scale production of Removal of CO, from the
processes where mitigation  electricity from gas-fired hydrogen from natural gas atmosphere by combining
potential is high, like steel, power plants with CCS with CCS, providing clean CCS with bioenergy
cement/lime, chemicals, to complement an energy energy for industry, power, (BECCS), using direct air
and refining system with a growing share  transport and heating capture (DAC), or through
of variable renewables nature based solutions
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Gas-fired power plants with CCS can help ensure grid resilience as renewable
generation grows, supporting decarbonised energy system flexibility.

CCS is also critical to achieving negative emissions e.g. when applied to bioener-
gy, which is viewed by the IPCC as crucial to achieving the 1.5 °C objective under
the Paris Agreement.

Role of CCS in global and EU 2°C
and 1.5°C scenarios - CO, stored in 2050
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Source: data from IPCC (2018), IEA (2017), GCCSI (2018).

Credit: Felipe Cantieri © Copyright Equinor
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Overview of existing and
planned CCS facilities

Norway

1. Sleipner COz Storage*
2. Snghvit CO2 Storage*
3. Northern Lights*

Republic of Ireland
4. ERVIA

UK

5. Acorn*

6. Caledonia Clean Energy

7. H21 North of England*

8. Liverpool-Manchester Hydrogen Cluster

9. Net Zero Teesside*

10. Humber Zero Carbon Cluster*

* Project where IOGP members are involved
Projects listed in bold are in operation

France
11. Lacg*

12. DMX Demonstration
in Dunkirk*

Belgium
13. Leilac
14. Port of Antwerp*
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Sweden
15. Preem CCS*
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The Netherlands

16. Porthos (Port of Rotterdam]*
17. Athos (ljmond)

18. Aramis (Den Helder)

19. Magnum (Eemshaven]*
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Croatia
20. iICORD*
21. COz EOR Project Croatia*

22. Bio-Refinery Project*

Supporting innovative technologies for the longer term
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Hydrogen

Hydrogen has the potential to provide significant volumes of storable near-zero
carbon energy to the EU, across the heating, transport, industrial, and power
generation sectors.

How we produce
hydrogen today

World dedicated hydrogen production
- Energy input by source

Bl Natural gas 71%
M Coal 27%

M 0il1%

B Electricity/other 1%

275 Mtoe

Source: IEA (2019)

Hydrogen Applications

®

In the power sector,
supporting the
transition towards
net-zero emissions

Il =k

Used into the gas
grid to decarbonise
residential and
commercial heating

As a feedstock in the chemical,
refining and steel industry,
and as low-carbon fuel in
energy-intensive processes

In passenger cars,
as well as heavy and
long-haul road and
maritime transport

Most hydrogen is made by gas reforming
technologies today. They chemically
separate the carbon and hydrogen

The potential of CCS applied

to hydrogen production

Hydrogen production costs, 2018
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Naturalgas  Natural gas Coal Renewables

with CCUS

Source: IEA (2019)

contained in natural gas.

Production of hydrogen from natural
gas with CCS could allow the EU to
kickstart a large-scale market for
clean/ low-carbon hydrogen which will
also enable and support the future

deployment of hydrogen from renew-

able energy via power-to-gas.
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About us

The International Association of Oil & Gas Producers (IOGP) is the voice of the global upstream industry.
Our Members account for 90% of Europe’s oil & gas production.

We advance the views and position of oil & gas E&P companies to international and EU regulators,
legislative bodies, and other relevant stakeholders.

We also act as a uniquely upstream forum in which our Members identify and share knowledge and good
practices to achieve improvements in health, safety, the environment, security and social responsibility.

International

Association

of Oil& Gas _

Producers www.oilandgaseurope.org



