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What is energy efficiency? 
 

 

 

 Consuming LESS energy to provide SAME service 

(e.g. substitute incandescent bulbs with LED) 

 

 

 

 

 Consuming SAME energy to provide MORE service 

(e.g. increase industrial output using the same energy) 
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Energy efficiency is not…. 

 

 

 

 Consuming LESS energy because of CHANGE in service 

(e.g. economic restructuring) 
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How to monitor energy efficiency? 
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Aggregate indicators could be misleading 

Energy intensity ≠ Energy efficiency 
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Efficiency effect Structure effect Energy per GDP

Country X Country Y 

Energy intensity 
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Residential: 
No breakdown by end use 
   - space heating 
   - space cooling 
   - water heating 
   - lighting 
   - cooking 
   - appliances 

Services:  
No breakdown by end use 
   - space heating 
   - space cooling 
   - water heating 
   - lighting 
   - other equipment 

Transport: 
No breakdown by segment 
   - passenger / freight 
  nor by vehicle type 
   - Light duty vehicles / 
trucks, …. 

Energy balances are not enough 
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Different end-uses drive sectoral consumption 
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Data need to be specific to your need 

Index: 1990=1. Data for IEA18 (Australia, Austria, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Netherlands, 

Norway, Slovakia, Spain, Sweden, Switzerland, UK, USA). Source: IEA energy efficiency indicators database.  

TC: Temperature Corrected. Source: IEA, 2014. 

+15% 

-35% 
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What indicators for what sectors? 
The IEA experience 
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The IEA energy efficiency indicators 
template 

Energy consumption & Activity data for: 

http://www.iea.org/statistics/topics/energyefficiency/EnergyEfficiencyIndicatorsTemplate.xls
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What is an energy efficiency indicator?  

generic 

energy efficiency 
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Residential sector indicators 

energy 

efficiency 

indicator 

energy 

activity 

For each end-use: 

 Space heating* 

 Space cooling* 

 Water heating 

 Cooking 

 Lighting 

 Appliances (energy use, 
stock, diffusion) 

 Refrigerator 

 Freezer 

 Dishwasher 

 Clothes washer 

 Clothes dryer 

 TV 

 Computers 

* Temperature corrected, using  HDD 

 

# of dwellings floor area (m²) 
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# of employees  Floor area (m²)  Value added ($) 

 

Services sector indicators 

energy 

efficiency 

indicator 

energy 

activity 

For each end-use: 

 Space heating* 

 Space cooling*  

 Lighting 

 Other building use 

 Non-building use 

* Temperature corrected, using  HDD 
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energy efficiency 

indicator 

energy 

activity 

Transport sector indicators 

 Transport segments 

passenger / freight 

 Transport modes 

Road / rail / air / water 

 

Vehicle stock 

Load 

Distance travelled 

Passenger-km or tonne-km 

Occupancy 
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Value added ($) 

 

Industry sector indicators 

energy 

efficiency 

indicator 

energy 

activity 

For major sub-sectors  

and some key product types 

Physical production (t)  
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Prioritizing indicators:  
a pyramidal approach 
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… 

Space heating / floor area 
End-use  

efficiency indicators 
 

Process/appliance 
efficiency indicators 

TPES/GDP 

TFC/Population 

 

         …. 

Energy / tonne steel 

The need to collect disaggregated data 

Aggregated 
Indicators 

data requirement 

Energy /tonne clinker 

(dry process) 

   … 

energy 
balances 

energy 
efficiency 
data 
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The example of industry:  
what energy efficiency indicators to use? 

IS2a example: energy consumption per unit steel produced 
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Example: monitoring efficiency in industry 

sub-sector 
(energy balance) 

product type / process / sub-product 
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Ambition: to monitor efficiency at product level 
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For discussion:  
understanding final consumption 

South Africa 

Source: IEA, 2014 

 

Examples of key questions: 
•How has the energy consumption to produce 
one tonne of (…iron) evolved in time? 
•How does it compare with other countries? 
•Where are information gaps to assess it? 
•… 
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A few concluding remarks 

 A consistent methodological framework to 
monitor efficiency across sectors and end uses 

 

 Varying levels of information detail across sectors 
depending on country-specific priorities,  
policy needs, data availability, …  

 

 Identify where information is available and major 
gaps  to be addressed based on country’s 
priorities 
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Thank you 

energyindicators@iea.org 
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Case study: understanding intensities  
across sectors 



© OECD/IEA 2014 

Case study: understanding intensities  
across sectors 

Q1. How has the total intensity of the economy  
evolved in time? 

Energy intensity:  

Energy consumption / Value added 
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Case study: understanding intensities  
across sectors 

Q2. What are the largest consuming sectors in 2010? 
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Case study: understanding intensities  
across sectors 

Q3. What are the three most intensive sectors in 2010? 
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Case study: understanding intensities  
across sectors 

Q4. Has any subsector decreased its intensity ? 
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Case study: understanding intensities  
across sectors 

Q5. What is the reason for the trend in total intensity? 
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Case study: understanding intensities  
across sectors 

Q5. What is the reason for the trend in total intensity? 

The importance of disentangling efficiency improvements 
from structural changes of the economy 


