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Framework for the role of gas
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EU and global policies aiming at decarbonizing the energy system will
strongly impact fossil fuel/gas markets in all end-use sectors



Can gas decarbonize the energy system?
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Coal-to-gas switching in electricity generation delivers large, rapid,
and cost-effective reductions in CO, emissions
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UK CO, emissions dropped by 7% in 2016, due to coal-to-gas switching in the
ARy power sector _
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Fundamentals: coal prices at unexpected high levels
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Modern gas units ahead of old coal units
Further gains in carbon prices will increase the pressure on coal
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Natural gas enables the integration of intermittent
renewable energy sources

= The power system needs flexible
back-up to deal with the
fluctuations of variable electricity
production

Gas generation and capacity
(WEO 2016 New Policies Sc.)
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= Flexible gas-fired power generation
is the ideal partner
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= 170 GW of new capacity needed by
2040

Key question: who will invest in new capacity? Little investment so far
= Need an appropriate electricity market design

i Generation (TWh) ® Capacity (GW)
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Contrasted scenarios for EU power generation
(WEO 2016)
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Key question: Level of residual thermal generation in a deep
decarbonisation scenario (CO, prices above 5100/t)



Gas contributes to clean mobility

Gas is a clean fuel Two main markets
= QGreatly improve air quality and = Road transportation
reduce CO, emissions — 1.3 million NGV in 2016
= Very low emissions of No, no — Boosted by the Alternative
SO, and almost no particulates Fuels Infrastructure Directive
= Areduction of 15-23% of CO, — Blue LNG Corridor initiative

emissions . .
= Marine transportation

— IMO new sulfur limit by 2020

— European operators looking
at new gas outlets

Emerging gas market with a huge potential

IR  Lurope is the most active region for small-scale LNG



Heating sector: Gas can reduce CO, emissions at a lower
cost than electricity

= Seasonal (and daily) variations CO, emissions per annum
of heating demand 14000

— Winter needs three times 12000
higher than in summer

10000

= Require massive storage .
capacities for long periods

=  Costs of a massive shift to o

electricity 1000

= Electricity prices to households 200

0

are three times higher than
Oil-fired Gas-fired Gas Solar thermal
natu ral gas boiler boiler condensing + Gas

boiler

kg CO2/a

The EU gas network and storage capacity are already well developed
reducing the costs of the transition
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Natural Gas demand outlook
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These outlooks do not take into account renewable gas
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= Biogas/Biomethane

= Power-to-Gas:

— more than 60 projects in
Europe

= CCS (Norway)

The European gas industry is working on innovative solutions to enable gas
to facilitate the energy transition
Need equal treatment and fair competition between (renewable) gas and

electricity 11
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