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EUROPE (EUR)
This Region Comprises all European countries,
including the Baltics, but excluding Russia, all the
former Soviet Union Republics, and Turkey

CHARACTERISTICS AND CURRENT POSITION
Europe is a frontrunner in the energy transition.
The EU steers energy policy to align with the Paris
Agreement and integrate economic, industrial,
and environmental policies. The new Green Deal
targets a sustainable EU economy and faster
decarbonization.
End-use energy demand is moderate given
Europe’s developed state. EU dependency on
energy imports is a main driver of policy concerns
around energy security and energy-efficiency
targets. However, the fossil-fuel share in the
energy mix is declining, driven by ambitious
policies.
EU climate and energy targets for 2030 include:
40% less GHG emissions than in 1990; 32% of final
energy consumption from renewables including
14% in transport; and curbing consumption
growth by 32.5% compared with a 2007 primaryenergy baseline. The Green Deal plans to raise the
2030 GHG emissions reduction target to at least

50% by enabling green technology adoption and a
regional circular economy.
Renewables supply more than half the power
consumed in each of Austria, Denmark, Latvia,
Portugal and Sweden (eurostat, 2020). Finland and
Sweden lead in renewable transport fuels. Norway
pioneers EV uptake. North Sea offshore wind is a
global leader. The EU aims to be a hydrogen and
CCS first-mover. While coal dominates power
generation in Poland and the Baltics, eight EU
members plan to phase out coal in national plans
for 2021–2030, and Germany by 2038.
The Green Deal’s ‘just transition mechanism’
highlights the EU’s aim to ‘leave no-one behind’ to
ensure greater regional alignment on long-term
carbon neutrality policy. 17 European climate and
environment ministers have called for the Green
Deal investment plan to drive a just transition and
green recovery after COVID-19.
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POINTERS TO THE FUTURE
− The adopted ‘Clean energy for all Europeans’
package will advance EU implementation of its 2030
climate and energy framework and springboard
more progressive policy such as the Green Deal.
− The EU push to meet NDCs and cement a
leading position in shaping global climate
action policy will be strengthened by the
combination of: the 2050 strategic vision ‘A
Clean Planet for all’; the proposed EU Climate
Law seeking to make carbon neutrality a legal
requirement; and the Green Deal set to formulate accompanying policy roadmaps.
− The long-term, low-carbon investment signals
and the 2030 reform and cap trajectory for the EU
Emissions Trading System (ETS) will help sustain
predictable carbon prices.
− The increase in variable renewable energy will
heighten focus on power-system integration,
stability, reinforcement and flexibility management. More low-cost renewables will drive up
the value of energy-storage and increase the

push for storage solutions like batteries and
power-to-x (gas, heat, liquid).
− Currently adopted pathways will see modest
growth of zero-carbon gases (hydrogen,
biomethane, etc.). An accelerated decarbon
ization pathway, outlined in the Green Deal,
is needed for significant technology deployment
and to achieve break-even prices for
CCS before 2030.
− Blue hydrogen (SMR with CCS) will be used to
decarbonize hard-to-abate economic sectors.
Dedicated hydrogen infrastructure will be
developed. Green hydrogen (electrolysis) will
become economical in the medium to long term
as investment ramps up.
− Hydrocarbon production will continue declining
while natural gas overtakes oil as the largest
primary energy source before 2030. More LNG
import terminals and continued construction of
large pipelines will support long-distance gas
transmission.
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6.3 EUROPE
ENERGY TRANSITION
Europe’s final energy demand (Figure 6.3.1) will
continue to decline towards mid-century. With a
transition to more efficient EVs, transport will see
the strongest reduction in energy demand.
Manufacturing’s energy demand will also reduce,
due to shrinkage of the secondary sector in
Europe’s economy and to greater manufacturing
efficiency. With a stable population and switching
to more efficient technologies, especially for
heating, buildings energy demand falls slightly in
absolute terms but increases its share.
Figure 6.3.1 shows electricity’s share in final energy
demand rising from 20% in 2018 to 44% in 2050.
Buildings have the highest share, which will keep
increasing, but the fastest growing share is for
transport. Wind dominates the 2050 electricity mix
– onshore 24%, and offshore 23%. Solar PV will
account for 23%. Gas-based electricity supply,
much of it from green gas with CCS, falls to about
4%. Green hydrogen from surplus electricity shows
strong growth from the mid-2030s to account for
60% of European hydrogen production in mid-

century. Hydrogen’s share of final energy demand
is 15% in 2050, the highest among all regions.
Electrification of transport will be the strongest
driver for reducing oil consumption. More than half
of Europe’s vehicle fleet will be electric by 2038.
Natural gas overtakes oil as the largest primary
energy source by 2030 (Figure 6.3.2), consolidating
that position over following decades. Coal will
continue to decline in the next few years. Biomass
will maintain a high share at around 13%; in Europe,
this is modern biomass from waste-fills and similar
sources. Fossil energy share in primary energy
consumption falls to 39% by 2050.

ENERGY TRANSITION INDICATORS
Figure 6.3.3 presents Europe’s developments
on three main energy-transition indicators:
electrification, energy-intensity improvements
and decarbonization (definitions and regional
comparison are given in section 6.11).
— The region’s share of electricity in final energy
demand will reach almost 45% by 2050, a level

FIGURE 6.3.1
Europe final energy demand by sector

2050 electricity mix

Units: EJ/yr
60
50

Transport
Electricity
Non-electricity

40

Buildings

Manufacturing
Electricity
Non-electricity

20
10

Non-energy
Other

2025

2030

2035

2040

2045

2050

Gas-fired, 4%
Nuclear, 8%
Biomassfired, 6%
Hydropower,
11%

Electricity
Non-electricity

30

0
2018 2020

Offshore wind,
23%

Onshore
wind, 24%

Solar PV,
23%

similar to North America, and explained by
strong growth from renewables.
— Energy intensity in 2050 will be at low 1.5 MJ/
USD, representing efficiency gains amounting to
a reduction of more than 50% from 2018 values,
and reaching the lowest value of all regions.

— Both of these developments support the c. 75%
decline in Europe’s carbon intensity by 2050 –
the most rapid decarbonization globally.
Carbon intensity in 2050 is the lowest of all
regions, more than 30% lower than Greater
China and OECD Pacific, in second and third
place respectively.

EMISSIONS
We project the region’s carbon price-level to be
USD 80/t on average by 2050. It rises steadily due
to: Green Deal initiatives; EU ETS-system reform
tightening the cap and addressing the market
imbalance of allowances through the Market
Stability Reserve (MSR); and to many countries also
having national carbon taxes and price-floor
mechanisms on non-EU ETS sectors.
We project CO2 emissions to keep falling to be
83% less in 2050 than in 2018. While Europe will
continue to lead other regions on both energy-intensity and carbon-intensity, the emissions
reduction forecast still does not meet the EU’s
net-zero ambition.
The EU’s new NDC pledge, promised by September 2020, looks likely to target a 55% reduction in
CO2 emissions by 2030 relative to 1990. Our
forecast does not include country-specific,
non-energy-related CO2 emissions, and Europe is

larger than the EU. With that caveat, we see
Europe’s energy-related emissions down 45% by
2030, more than the EU’s initial Paris Agreement
pledge of 40%, but certainly less than 55%.
Figure 6.3.4 shows transport and manufacturing
reducing emissions quickest. In manufacturing,
this is mainly due to sharply declining direct use of
coal and gas, and greater use of green electricity.
Emissions from using gas will become the largest
source of CO2 emissions by energy carrier in 2033.
Emissions from coal use will reduce rapidly, almost
disappearing, while those from oil will gradually
decline by 2050 to less than a fifth of today’s level.
Overall emissions in 2050 are 620 MtCO2 after
subtracting 600 MtCO2 because of CCS, which
captures half of Europe’s remaining emissions in
2050, the largest such share among all regions. In
relative CO2 emissions, Europe’s 1.1 tCO2/person
is second lowest of all regions after Sub-Saharan
Africa.

TOWARDS THE HYDROGEN ECONOMY
In 2030, hydrogen will still represent less than 1%
of final energy demand in Europe. However, it will
scale up from the late 2030s, with Europe dominating its use globally until 2044, by then accounting
for 27% of global hydrogen demand. In 2050, this
will be 21%, second to China’s 42%.
By mid-century, nearly half (48%) of the hydrogen
produced in Europe will be used in transport, 35%
for manufacturing, and 17% in buildings. Hydrogen
accounts for 12% of transport energy use worldwide in 2050, but meets 27% of the sector’s energy
use in Europe (Figure 6.3.5).
Hydrogen use will grow rapidly in Europe’s
manufacturing in the 2040s to reach a 23% share
of the sector’s energy mix by 2050. In buildings, it
will become a new energy source for heat-related
end-uses as existing gas distribution infrastructure
makes hydrogen a direct alternative to natural gas.

Still, hydrogen will represent only 6% of total
energy use in Europe’s buildings by 2050, less
than a fifth of the share of natural gas.
SMR technology with CCS will increase rapidly in
the early 2030s to dominate hydrogen supply.
Expansion of variable renewables in Europe will
support the share of electrolysis-based hydrogen
production, increasing to 58% in 2050.
Current costs associated with hydrogen supply
and use make it unlikely that its uptake as an
energy carrier will be rapid enough to include
it in a balanced energy mix in the medium term.
However, as costs continue to decrease,
we expect a combination of high demand,
availability of distribution infrastructure,
renewables expansion and decarbonization
policies will enable Europe to move towards
a balanced energy mix including hydrogen in
the long term.

SAFER, SMARTER, GREENER

Visit dnvgl.com/eto to download the
full Energy Transition Outlook 2020
and associated material

HEADQUARTERS:
DNV GL AS
NO-1322 Høvik, Norway
Tel: +47 67 57 99 00
www.dnvgl.com

About DNV GL
We are the independent expert in risk management and quality assurance.
Driven by our purpose, to safeguard life, property and the environment,
we empower our customers and their stakeholders with facts and reliable
insights so that critical decisions can be made with confidence. As a trusted
voice for many of the world’s most successful organizations, we use our
knowledge to advance safety and performance, set industry benchmarks,
and inspire and invent solutions to tackle global transformations.

dnvgl.com/eto

The trademarks DNV GL®, DNV® and Det Norske Veritas® are the properties of
companies in the Det Norske Veritas group. All rights reserved.

