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Contribution of technology area to global cumulative CO2 
reductions  

Source: ETP 2015 
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The 2DS remains within reach, with energy efficiency remaining the 
most significant opportunity 



Integrated and intelligent energy network of the future 

The energy system of the future will integrate the sources of and 
requirements for energy from all parts of the energy system 



The 2DS is based on an integrated energy systems modeling 
approach 

Enables assessment of least-cost pathways to climate change 
mitigation across energy supply and demand systems 
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Energy efficiency remains the most significant opportunity! 



*IEA-11: Australia, Denmark, Finland, France, Germany, Italy, Japan, Netherlands, Sweden, United Kingdom, United States 
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  Output - Energy efficiency:  the ‘first fuel’ 
savings larger than the contribution of any other fuel to TFC in 2012 
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http://www.mckinsey.com/client_service/sustainability/latest_
thinking/greenhouse_gas_abatement_cost_curves  

Energy efficiency makes economic sense 

http://www.mckinsey.com/client_service/sustainability/latest_thinking/greenhouse_gas_abatement_cost_curves
http://www.mckinsey.com/client_service/sustainability/latest_thinking/greenhouse_gas_abatement_cost_curves


Multiple benefits of energy efficiency 

A multiple benefits approach to energy efficiency reveals a broad range of 
potential positive impacts. http://www.iea.org/topics/energyefficiency/energye

fficiencyiea/multiplebenefitsofenergyefficiency/  

http://www.iea.org/topics/energyefficiency/energyefficiencyiea/multiplebenefitsofenergyefficiency/
http://www.iea.org/topics/energyefficiency/energyefficiencyiea/multiplebenefitsofenergyefficiency/


Integrated and intelligent energy network of the future 

The energy system of the future will integrate the sources of and 
requirements for energy from all parts of the energy system 



Global buildings direct energy use and 
CO2 emissions by energy source 

The residential sub-sector consumes about three-quarters of direct energy in 
the global buildings sector 



About 70% of buildings energy consumption is for space heating and appliances in 
cold climates, and for water heating and cooking in moderate and warm climates. 

Energy end uses in buildings, 2010 



Importance of Energy Efficiency 

Source: IEA Energy Technology Perspectives 2014 

100

110

120

130

140

150

160

170

180

190

2015 2020 2025 2030 2035 2040 2045 2050

Fi
na

l e
ne

rg
y 

de
m

an
d 

(E
J)

Other (Services)

Appliances

Cooking

Lighting

Water heating

Space cooling

Space heating

Global building emissions growth and savings potential to 2050 



Global energy efficiency potential 

• Potential to 
reduce final 
energy use for 
space heating 
& cooling 
through 
energy 
efficiency 

Source: IPCC 2014 
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• Regional 
priorities 
in the 
buildings 
sector 



Energy consumption in transport 
World transport energy use by mode, 1971-2012 

 Road transport modes account for most energy consumption 
 The share of road in total transport final oil use has grown 

from less than 50% in 1973 to nearly 76% in 2012 
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Transport & energy policies 
Fundamental concepts 



Transport & energy policies 
Fundamental concepts 

Avoid unnecessary travel 
– Urban design & transport integration in land use planning: shorter 

trips in high density, mix-use cities 
– Congestion pricing and other fees (e.g. parking): higher transport 

costs reduce total pkm 
– Logistics: better use of available capacity reduces total tkm 

 



Transport & energy policies 
Fundamental concepts 

Shift travel to more efficient modes 
– Urban design & transport integration in land use planning: transit-

oriented developments promoting walking, cycling and the use of public 
transport 

– Congestion pricing, access restrictions, parking fees targeting primarily 
more energy-intensive modes, combined with subsidies for public 
transport 

– Travel demand management to avoid traffic peaks 
– Logistics and intermodal terminals: wider potential for co-modal goods 

transport 

 



Transport & energy policies 
Fundamental concepts 

Improve the energy efficiency of each mode 
– Standards/regulations (e.g. on fuel economy, pollutant emissions, 

vehicle speed) and fiscal charges/incentives to promote the 
introduction of energy efficient and more sustainable technologies 
on vehicles in all modes (market pull) 

 



Specific fuel consumption of vehicles 
Evolution from 2005 to 2010, light passenger vehicles (cars) 

 The evolution of 
the specific fuel 
consumption of 
vehicles influences 
the way energy 
demand develop 
with respect to 
transport activity 

 Light passenger 
vehicles 
experienced some 
improvement in 
recent years 

 



Transport & energy policies 
Fundamental concepts 

Improve the energy efficiency of each mode 
– Standards/regulations (e.g. on fuel economy, pollutant emissions, 

vehicle speed) and fiscal charges/incentives to promote the 
introduction of energy efficient and more sustainable technologies 
on vehicles in all modes (market pull) 

– Support research to reduce the costs of advanced vehicle 
technologies (technology push) 

 



Stakeholders plan to increase the global market share 
of electric vehicles in cities to reach at least 30% by 

2030. 
 
 

Urban mobility technologies 



Transport & energy policies 
Fundamental concepts 

Improve the energy efficiency of each mode 
– Standards/regulations (e.g. on fuel economy, pollutant emissions, 

vehicle speed) and fiscal charges/incentives to promote the 
introduction of energy efficient and more sustainable technologies 
on vehicles in all modes (market pull) 

– Support research to reduce the costs of advanced vehicle 
technologies (technology push) 

– Support behavioral changes resulting in more efficient use of 
vehicles (high occupancy, energy efficient driving) and virtuous 
consumer choices to contain costs (e.g. smaller vehicles) 

 



• Scenarios allowing to reduce GHG emissions to 2000 levels in 2050 

The IEA Mobility Model 
ETP analysis 
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ETP 2016: integrating local and 
national energy policies 
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Sustainable urban buildings incorporate building envelope solutions 
adapted to denser built environment; district heating 

ETP 2016: Sustainable buildings 



Meeting thermal comfort demand in dense urban areas in a sustainable way 
requires informed planning decisions from policy-makers  

Source: Helsinki Energy (2012) 

ETP 2016: Sustainable buildings and 
low-carbon heat supply 



A significant portion of travel can be avoided or substituted by more 
efficient modes and lower carbon options 

ETP2016: Options for urban mobility 

2DS 
• Mode 

Shares 

 Logistics 

Source: Dinalog 

http://www.dinalog.nl/en/projects/r_d_projects/4c4d__city_distribution/


 A few IEA global technology collaboration initiatives … 

… 14 IEA Implementing Agreements related to energy end uses and efficiency 

The work included in Industrial Energy-Related Technologies and Systems 
(IETS) ranges from specific developments of process or energy technologies to 
overall system aspects, in which energy efficiency is an important part, for 
practically all types of industry types. 

https://www.iea.org/aboutus/standinggroupsandcommittees/cert/euwp/  

The Energy in Buildings and Community (EBC) Programme carries out research 
and development activities toward near-zero energy and carbon emissions in the 
built environment. These joint research projects are directed at energy saving 
technologies and activities that support technology application in practice.  

The Efficiency of End-Use Equipment (4E) IA supports sound policy 
development in the field of energy efficient appliances and equipment. 

The IA for co-operation on Hybrid and Electric Vehicle Technologies and 
Programmes (IA-HEV) enables member parties to discuss their respective needs, 
share key information, and learn from an ever-growing pool of experience from the 
development and deployment of hybrid and electric vehicles. 

https://www.iea.org/aboutus/standinggroupsandcommittees/cert/euwp/
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