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World Energy Outlook – 2012 

“Greater efforts on energy efficiency 

would cut the growth in global energy 

demand by half by 2035” 
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Energy Efficiency Market 

Report 2013 
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Overview 

 

 What information is available from the 

energy balances? 

 

 What further data are needed to study 

energy efficiency? 

 

 The IEA Energy Efficiency Indicators 

Template 
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Most countries collect basic 

energy statistics… 
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…which can be combined to 

build energy balances 

ENERGY BALANCE 
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The importance of energy 
balances… 

WORLD ENERGY BALANCE 

Supply 

Transformation 

Final 

consumption 

Efficiency of 

the energy 

sector 

Shares of energy 

consumption by 

sector 

Energy 

dependency 
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… and its limitations 

WORLD ENERGY BALANCE 

 Coal & Peat Crude Oil Oil Products Gas Nuclear HydroGeoth/SolarComb. Ren.&Waste Electricity Heat Total 

OTHER SECTORS 136.42 0.23 425.87 633.44 - - 14.37 834.05 820.32 145.22 3036.92 

Residential 76.58 - 222.89 418.55 - - 6.98 805.42  395.81 97.97 2024.19 

Comm. & Pub. Services 23.30 - 107.32 173.79 - - 1.15 16.33 338.31 32.47 692.67 

Agriculture/Forestry 9.57 0.02 102.97 5.58 - - 0.16 7.02 36.20 3.36 164.88 

Fishing  0.01 - 5.69 0.02 - - 0.03 - 0.36 0.06 6.17 

Non-specified  26.96 0.21 14.00 35.51 - - 6.05 5.28 49.64 11.36 149.01 

No breakdown by end 

use: 

   - space heating 

   - water heating 

   - lighting 

   - cooking 

   - air conditioning 

   - appliances 

What most 

countries 

collect on a 

regular basis 

is limited to 

aggregated 

levels 

No breakdown by end 

use and by service 

category 
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Energy balances provide 

useful information 

Electricity and natural gas account for 41% of global 

residential energy consumption in 2011;  

up from 23% in 1973 

4 674 Mtoe 8 918 Mtoe 

Industry 

Other 

Transport 
Service Coal 

Oil 

Natural Gas 
14% 

Solid Biofuel 

Electricity 9% 

Residential 
23% 

Industry 

Other 

Transport 

Service Coal 

Oil 

Natural Gas 
20% 

Solid Biofuel 

Electricity 
21% 

Residential 
23% 

1973  2011 
Share of Global TFC  
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… and coupled to macroeconomic 

information explain basic energy 

consumption patterns 

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 balances. 
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… but we need more disaggregated 

data to get the full picture 

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. 

CC*: Climate Corrected. Data for space heating is also climate corrected. 
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Understanding aggregate 

indicators requires attention 

-3.0% 

-2.5% 

-2.0% 

-1.5% 

-1.0% 

-0.5% 

0.0% 

A
v

e
ra

g
e

 a
n

n
u

a
l 

p
e

rc
e

n
t 

c
h

a
n

g
e

 

AUS 
CAN 

Which country has decrease more its energy 

intensity? 

 

1. Australia                  2. Canada 

 

Is it proper to say that Australia has 

improved more in ENERGY EFFICIENCY? 

 

1. Yes  2. No 

 

Energy per GDP changes 
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Aggregate indicators are 

sometimes used inappropriately 

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

AUS CAN 
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Disaggregated 

Indicators 

Process/Appliance 

Efficiency 

TPES/GDP 

TPES/Production 

Electricity Cons./Population 

CO2/GDP PPP 

Efficiency Elec. Prod. 

Energy/ton cement 

Heating/sqm 

Litres/100km (stock) 

Dry process 

Condensing boiler 

Litres/100km  

The indicators pyramid 

Sectoral Energy 

Intensity 

End-use Energy 

Intensity 

Unit Energy 

Consumption 

What are the data needed to build a minimum set of disaggregated 
indicators? 

Aggregated 

Indicators 

data requirement 
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The IEA energy efficiency 

indicators template 

Energy consumption & Activity data for: 
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Energy efficiency indicators: 

definition 

generic 

energy efficiency indicator 

energy consumption 

activity 

floor 

area 3

2

0 

3

5

0 

3

7

0 
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physical production (t)  

 
Value-Added ($) 

 

Indicators for industry 

energy efficiency 

indicator 

energy 

production 

For 19 major ISIC sub-sectors  
(by fuel type) 

 

 Paper 

 Chemicals 

 Other non-metallic 
mineral 

 Basic metals 
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# of employees  floor area (m²)  Value-Added ($) 

 

Indicators for services 

energy efficiency 

indicator 

energy 

activity 

For each end-use: 

 Space heating* 

 Space cooling*  

 Lighting 

 Other building use 

 Non-building use 

* Climate corrected, using  heating degree-days 
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Climate correction 

 

 

14 

20 

15 

10 

21 

15 

10 

5 

-8 

0 

-10 

-5 

0 

5 

10 

15 

20 

25 

1/Jan 2/Jan 3/Jan 4/Jan 5/Jan 6/Jan 7/Jan 8/Jan 9/Jan 10/Jan 

⁰C 
Average temperature 

18 ⁰C 
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Heating degree-days1/Jan~10/Jan = 4+3+8+3+8+13+26+18 = 83 

2001 2002 2003 

HDD 2514 1780 2204 

Energy for Heating (PJ) 3971 3015 3294 

Avg. HDD: 2166  

8 

 

Adj. Heating (PJ) 3971÷2514×2166 3015÷1780×2166 3294÷2204×2166 
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Indicators for residential 

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 

* Climate corrected, using  heating degree-days 

 

# of dwellings floor area (m²) 
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Indicators for transport 

 How can Energy Efficient Transport be defined? 
 Transport MORE and FURTHER with LESS fuel consumption 

 

 e.g. Using public transport instead of personal cars? 
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Indicators for transport 

 How can Energy Efficient Transport be defined? 
 Transport MORE and FURTHER with LESS fuel consumption 

 

 e.g. Using public transport instead of personal cars? 

 Need detailed ACTIVITY data in addition to fuel consumption 
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 Fuel consumption by fuel type 

 Transport by modes & purpose 

 Activity and Structure 

 Stock of vehicles 

 Vehicle-kilometres 

 Passenger-kilometres  

 Tonne-kilometres 

Indicators for transport 

5 km 

V-km = 

P-km = 

Avg. load = 

2 vehicles * 5 km = 10 v-km 

6 passengers * 5 km = 30 p-km 

p-km/v-km = 30 / 10 = 3 p/v 
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Indicators for transport 

 

 

 

 

 

 

 

 

 

 Example: What is the most energy efficient transport mode 
for people to go from Paris to London?   

Fuel Consumption 

6L / 100KM 

1600L / 100KM 

16 MW 

Distance  
(Km) 

450  

344  

495  

Passenger 

2 

525 

750 

Energy 
Intensity  

(MJ/PKm) 

≈ 1 

≈ 1 

≈ 0.4 

energy efficiency indicator 

energy 

Passenger-kms or 

Ton-kms 
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Indicators for transport 

 What is not included? 

 Off-road (e.g. construction vehicles, 
agriculture vehicles) 

 Military 

 Fishing vessels 

 Pipelines 

 International transportation 
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Space Heating 

Space Cooling 

Water Heating 

Cooking 

Pre-filled time series 

Pre-filled time series 
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A report on the coverage status is automatically updated when new 

data are entered.  

Coverage status 
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Plotting and comparing 

Indicators 

Possibility to plot and compare indicators 
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The IEA template: 
1) provides a starting point for data collection 
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The IEA template: 
2) helps identifying data gaps and issues 
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Data quality checks 

 

 Internal consistency 

 Consistency with IEA energy balances 

 Plausibility 

 Gross vs Net Calorific Value 

 Coverage / definitions 

 

We try to understand “why” to help 

countries overcome the difficulties 

they face in providing quality data 
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Manuals on  

energy efficiency indicators 
 Statistics for indicators: to provide 

guidance on how to collect the 
data needed for those indicators 
 Includes a compilation of existing 

practices from across the world 

 

 

 Development of indicators: to 
provide guidance and 
methodological tools to develop 
energy and energy efficiency 
indicators 

 

 Release expected very soon 
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Conclusions 

Obtaining detailed end-use data is crucial. 

 

New but countries are making a big progress. 
 

 

 IEA Energy Efficiency Indicators (EEI) Database 

 Data for 1990 to 2010 for IEA countries 

 Most IEA countries already implemented EEI database 

 

 Very broad interest (UN, WB, APEC, EC...)  

 

 Energy Efficiency Medium-term Market Report 

 

 Thank you for your attention! 

energyindicators@iea.org 

mailto:energyindicators@iea.org
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Exercise 1 – Main Objectives  

 Be familiar with the EEI template 

 

 Understand EEI calculations 

 Find appropriate energy use and activity data 

Match coverage of numerators and 

denominators 

 Convert units accordingly 

 

 Compare indicators and analyze trends 
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Exercise 1 - Tips 

 Calculate indicators in highlighted cells 

 Use formula to calculate with values in different 

worksheets 

 Macro Economic Data contains key activity 
 E.g. Value-Added, dwelling, population, floor area, degree-days, etc. 

 Commodities contains physical production 

 

 Pay attention to UNITS 

 PJ / billion $ = MJ / $ 

 PJ / million m² = GJ / m² 

 

 

 Refer to Exercise NOTES worksheet 

 E.g. calculation of climate correction 

Value Metric 

1000 kilo 

1000² Mega 

10003 Giga 

10004 Tera 

10005 Peta 
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Exercise 2 

 Main Objectives 

 Detect data quality issues in the EEI template 

 Suggest reasonable solutions 

 

 Tips  
 Estimate with available data (Interpolation / Extrapolation) 

 

 Pay attention to the trend 

 

 Look for any proxy variables 

 

 Try to understand reporting process 

 

 Be aware of intensity calculation  

 


