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Buildings leads savings from energy 
efficiency 

Global primary energy savings from energy efficiency in the New Policies Scenario 
relative to the Current Policies Scenario, 2040 
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Buildings has the highest savings from energy efficiency, 
but only one fifth of the economic potential is used. 
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 Six end-uses: space heating, space cooling, 
water heating, cooking, lighting and 
appliances 

 Activity variables: floorspace, people per 
household, appliances ownership index, 
value added of service sector 

 Historic energy demand by fuel and end-
uses 

 Historic and projected temperatures 
(heating and cooling degree days) 

General structure of the buildings module 

Drivers 

Econometric 
analysis 

Energy service demand 
(demand for useful energy) 
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Drivers 

Energy service demand 
(demand for useful energy) 

Econometric 
analysis 

General structure of the buildings module 
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Drivers 

Energy service demand 
(demand for useful energy) 

Econometric 
analysis 

Least cost  
approach 

http://www.worldenergyoutlook.org/weomodel/investmentcosts/ 

General structure of the buildings module 

Specific costs$/toe =  
1/η (Annuity of investment$/toe + end-use energy price$/toe) 

  
Technology sharei ~ 1/(Specific costsi)
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Specific technology costs for space heating 

($/toeservice)
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Specific technology costs for space heating 
($/toeservice) 

http://www.worldenergyoutlook.org/weomodel/investmentcosts/
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Drivers 

Energy service demand 
(demand for useful energy) 

Technology / 
fuel allocation 

Econometric 
analysis 

Least cost  
approach 

General structure of the buildings module 

Lighting Cooling Appliances 

Incandescent 

Fluorescent 

Flurorescent 
– rapid start 

LED 

Air conditionner 

Heat pump 

Varying levels of 
efficiency 

Insulation 
and Energy 

Management 

Wall insulation 

Improved glazing of 
windows 

Floor/loft insulation 

Retrofit 

Active control 

Space and 
water heating 

Fossil fuel-based 
boiler (coal/oil/gas) 

Electric boiler 

Heat radiator 

Heat pump 

Renewables 

Cooking 

Fossil fuel-based 
(LPG/gas/coal) 

Electric 

Biomass 
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Drivers 

Energy service demand 
(demand for useful energy) 

Technology / 
fuel allocation 

Econometric 
analysis 

Least cost  
approach 

General structure of the buildings module 

Investment costs varies by region ($/toe) 

• US/Europe assumed as the reference 

• Full load hours vary among regions 

• Investments (material and labor costs) are 
different 

• Equipment sizes are different 

• Availability of technologies are different 

 

End-user prices are determined endogenously 
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World Energy Model (WEM) overview 
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WEM balance 

Supply 

Demand 

PRICE 

Iterations of smooth price trajectory until long term supply can 
 match demand 
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World Energy Model (WEM) overview 

Electricity and heat  

end-user prices 

Fossil fuel  
end-user prices 
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 Final energy consumption 

 CO2 emissions (direct + indirect via power 
sector module) 

 Absolute investment for new equipment 
additions  

 Efficiency investments: additional 
investments in technologies with higher 
efficiency than current reference technology 

Drivers 

Energy service demand 
(demand for useful energy) 

Technology / 
fuel allocation 

Final energy demand 

Econometric 
analysis 

Least cost  
approach 

Efficiency  
levels 

General structure of the buildings module 
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Investments are key for policy makers 

20 

40 

60 

80 

100 

120 

140 

2014-2020 2021-2025 2026-2030 2031-2035 

B
ill

io
n

 d
o

lla
rs

 (
2

0
1

2
) 

Others 

Lighting 

Appliances 

Heating and 
cooling 

Insulation 

Annual average investment in energy efficiency in buildings 

Heating and cooling accounts for two-thirds of the energy 
efficiency investments in buildings 
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Resources 

 Methodology and assumptions available on  

http://www.worldenergyoutlook.org/weomodel/ 

 

 World Energy Outlook – 2014 

 

 Africa Energy Outlook 

http://www.worldenergyoutlook.org/africa/ 

 World Energy Investment Outlook 

http://www.worldenergyoutlook.org/investment/ 

http://www.worldenergyoutlook.org/weomodel/
http://www.worldenergyoutlook.org/africa
http://www.worldenergyoutlook.org/weomodel/
http://www.worldenergyoutlook.org/weomodel/
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Traditional use of biomass needs 
specific modelling 

Update of the model to include prices of fuelwood and 
charcoal representing wood scarcity 

Primary fuel/technology used for cooking in Sub-Saharan Africa 
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