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Efficiency, key enabler for climate neutrality

IEA-2018



Reaching climate neutrality by 2050



A Clean Planet for all

A European strategic 
long term vision for a 
prosperous, modern, 

competitive and climate 
neutral economy



European emissions of GHG

Source: Eurelectric

Million tonn CO2e utslipp (2015)
Non-energy 
GHG emissions
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Europe Today

• GHG emissions -22% vs 1990

• Targets for 2030 (GHG, RES, EE) are 
agreed in EU law

• Full implementation implies around 
-45% GHG emissions in 2030 (vs. 
1990)

• Without increasing ambition: -60% 
emissions in 2050
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Analysed scenarios in line with Paris Agreement

Long Term Strategy Options

Electrification
(ELEC)

Hydrogen
(H2)

Power-to-X
(P2X)

Energy 
Efficiency 

(EE)

Circular 
Economy

(CIRC)
Combination

(COMBO)

1.5°C 
Technical
(1.5TECH)

1.5°C Sustainable 
Lifestyles 

(1.5LIFE)

Main Drivers Electrification in 
all sectors

Hydrogen in 
industry,

transport and 
buildings

E-fuels in 
industry, 

transport and
buildings

Pursuing deep 
energy efficiency

in all sectors

Increased
resource and 

material 
efficiency

Cost-efficient 
combination of 

options from 2°C 
scenarios

Based on 
COMBO with 

more BECCS, CCS

Based on 
COMBO and 

CIRC with
lifestyle changes

GHG target
in 2050

-80% GHG (excluding sinks)
[“well below 2°C” ambition]

-90% GHG (incl. 
sinks)

-100% GHG (incl. sinks)
[“1.5°C” ambition]

Major Common 
Assumptions

Power sector Power is nearly decarbonised by 2050. Strong penetration of RES facilitated by system optimization 
(demand-side response, storage, interconnections, role of prosumers). Nuclear still plays a role in the power sector and CCS deployment faces limitations.

Industry Electrification of 
processes

Use of H2 in 
targeted 

applications

Use of e-gas in 
targeted 

applications

Reducing energy 
demand via 

Energy Efficiency

Higher recycling 
rates, material 
substitution, 

circular measures
Combination of 

most Cost-
efficient options 
from “well below 

2°C” scenarios 
with targeted 
application 

(excluding CIRC)

COMBO but 
stronger

CIRC+COMBO 
but stronger

Buildings
Increased

deployment of 
heat pumps

Deployment of 
H2 for heating

Deployment of 
e-gas for heating

Increased
renovation rates 

and depth

Sustainable 
buildings

CIRC+COMBO 
but stronger

Transport sector

Faster 
electrification for 

all transport 
modes

H2 deployment 
for HDVs and 

some for LDVs

E-fuels 
deployment for 

all modes

• Increased 
modal shift

• Electrification 
as in ELEC

Mobility as a 
service

• CIRC+COMBO 
but stronger

• Alternatives to 
air travel

Other Drivers H2 in gas 
distribution grid

E-gas in gas 
distribution grid

Limited 
enhancement
natural sink

• Dietary changes
• Enhancement 

natural sink

• Higher energy efficiency post 2030
• Deployment of sustainable, advanced biofuels
• Moderate circular economy measures
• Digitilisation

• Market coordination for infrastructure deployment
• BECCS present only post-2050 in 2°C scenarios
• Significant learning by doing for low carbon technologies
• Significant improvements in the efficiency of the transport system.
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7 Building Blocks 

1. Energy efficiency 

2. Deployments of renewables

3. Clean, safe & connected mobility 

4. Competitive industry and circular economy

5. Infrastructure and inter-connections

6. Bio-economy and natural carbon sinks

7. Tackle remaining emissions with carbon capture and storage 
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Changes in final energy consumption 
(2050 vs. 2005)
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Achieving long term decarbonisation goals in industry

• The -80% ambition can be achieved 
even with currently existing 
technologies, which need to be further 
developed.

• Energy efficiency, electrification and 
use of sustainable biomass are 
technological ready options for this 
target.

• Other options include CCUS, hydrogen, 
clean fuels and circular economy. 
These require upscaling of technology 
readiness levels and changes in 
industrial value chains.
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EU Implementation plan Energy Efficiency in Industry



Summary

• Energy efficiency is key in all studies to eventually reach climate neutrality

• The importance has grown over time- as have ambitions

• It's about reducing demand, using it wisely and recycle the embedded energy
value in products- circular economy

• EU targets and scenarios rely on delivering efficiency gains in all sectors

• No lack of expectations for HighEFF!
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Technology for a better society
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