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 Global trends in electricity production 

1973 - 2009 

 IEA Annual Electricity and Heat 

Questionnaire 

 Data consistency checks 

 Use of the data 

  

OVERVIEW 



© OECD/IEA 2012  

Global Trends in Electricity Production 

1973 2009 

Electricity usage patterns have changed over 36 years 

 



© OECD/IEA 2012  

1973 

6,115 TWh 

2009 

20,055 TWh 

Global electricity generation more than triples in 36 years 

Global Trends in Electricity 

Production 
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WORLD FUEL SHARES OF 

ELECTRICITY 

1973 

6,115 TWh 

2009 

20,055 TWh 

Coal remains the major fuel source for electricity despite 
the shift in other sources  
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RUSSIAN FUEL SHARES OF 

ELECTRICITY 

1 082 TWh 990 TWh 

Nuclear, hydro and coal shares have grown at the expense of oil 
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ELECTRICITY AND HEAT SUPPLY & 

DEMAND CHAIN 

Gross 
Production 

Transport 

Industry 

Residential 
Commercial 
Agriculture 

Own Use 

Total Consumption Net 
Production 

Imports 

Exports 

Used for Heat 
Pumps and 
Electric Boilers 
producing Heat 
Sold 

Used for 
Pumped 
Storage 

Transmission and 
Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 
Ocean 

Other 

Combustible 
Fuels 

Geothermal 

Nuclear 

Heat from 
chem. proc.  

Supply Consumption 

Energy Sector 
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QUESTIONNAIRE STRUCTURE 

 Table 1: Gross electricity and heat production 

 Table 2: Net electricity and heat production 

 Table 3: Electricity and heat supply and consumption 

 Table 4: Electricity and heat consumption in industry 

 and energy sectors 

 Table 5: Net electricity and heat production by 

 autoproducers 

 Table 6: Gross electricity and heat production from 

 combustible fuels 

 Table 7a: Net maximum electrical capacity and peak 

  load 

 Table 7b: Net maximum capacity of combustible fuels 

 Table 8: Imports and Exports of electricity and heat 
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TABLE 1. GROSS ELECTRICITY AND 

HEAT PRODUCTION 

Sources of  
electricity and 
heat Type of 

Plant 
Type of 
Producer 

Details on the type of 
combustible fuel are also 
collected.   
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WORLD FUEL SHARES OF ELECTRICITY 

1973 

6,115 TWh 

2009 

20,055 TWh 
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TABLE 6. GROSS ELECTRICITY AND HEAT 

PRODUCTION FROM COMBUSTIBLE FUELS 

 Table 6A – Coal and coal products 

 Table 6B – Oil 

 Table 6C – Natural gas 

 Table 6D – Biofuels and wastes 

 

Combustible 
Fuels 

Inputs 

 

Gross Outputs 

 Gross Heat 

Gross  Electricity 
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TABLE 6A. GROSS ELECTRICITY AND HEAT 

PRODUCTION FROM COMBUSTIBLE FUELS 

Should match coal 
questionnaire 

Reported input in 
tonnes and energy gives 
implicit calorific value 
(kJ/kg) 

   5 965 

145 580 

  14 090 

Fuel Input   103t 

Fuel Input    TJ (NCV) 

Elec. Prod.  Gwh 

Reported output should 
match Table 1 
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NET ELECTRICITY AND HEAT 

PRODUCTION (TABLE 2) 

Gross 

Production 

Transport 

Industry 

Residential 

Commercial 

Agriculture 

Own Use 

Total 

Consumption 
Net 

Production 

Imports 

Exports 

Used for Heat 

Pumps and 

Electric Boilers 

producing Heat 

Sold 

Used for 

Pumped 

Storage 

Transmission and 

Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 

Ocean 

Other 

Combustible 

Fuels 

Geothermal 

Nuclear 

Heat from 

chem. proc.  

Energy Sector 



© OECD/IEA 2012  

TABLE 2. NET ELECTRICITY AND 

HEAT PRODUCTION 

Total Autoproducer net 
production is also collected 
by sector  (Table 5) 
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NET ELECTRICITY AND HEAT PRODUCTION BY 

AUTOPRODUCER (TABLE 5) 

Gross 
Production 

Transport 

Industry 

Residential 
Commercial 
Agriculture 

Own Use 

Total Consumption Net 
Production 

Imports 

Exports 

Used for Heat 
Pumps and 
Electric Boilers 
producing Heat 
Sold 

Used for 
Pumped 
Storage 

Transmission and 
Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 
Ocean 

Other 

Combustible 
Fuels 

Geothermal 

Nuclear 

Heat from 
chem. proc.  

Energy Sector 

Industry 

Residential 
Commercial 
Agriculture 
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TABLE 5. NET ELECTRICITY PRODUCTION 

BY AUTOPRODUCERS 

2 793 

1 217 
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ELECTRICITY TRADE (TABLE 8) 

Gross 
Production 

Transport 

Industry 

Residential 
Commercial 
Agriculture 

Own Use 

Total Consumption Net 
Production 

Imports 

Exports 

Used for Heat 
Pumps and 
Electric Boilers 
producing Heat 
Sold 

Used for 
Pumped 
Storage 

Transmission and 
Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 
Ocean 

Other 

Combustible 
Fuels 

Geothermal 

Nuclear 

Heat from 
chem. proc.  

Energy Sector 

Industry 
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TABLE 8 – IMPORTS AND EXPORTS 

Reported differently from trade of most other fuels: 

 Physical amounts crossing borders (not final 

destination) 

Non-specified/Other: 

 For countries not listed, specify in Remarks page  

3 066 17 923 
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TABLE 8 – IMPORTS AND EXPORTS 

 Reported differently from 

trade of most other fuels: 

 Physical amounts (not 

final destination) 

Equals amounts 

crossing borders either 

on land or underwater 

 

Example: 

Physical electricity 

trade data for Spain is 

accounted for only  

with: 

France 

Portugal 

Morocco 

(underwater cable) 

X not Germany 

 

 

€ 
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ENERGY AND INDUSTRY SECTOR 

CONSUMPTION (TABLE 4) 

Gross 

Production 

Transport 

Industry 

Residential 

Commercial 

Agriculture 

Own Use 

Total 

Consumption 
Net 

Production 

Imports 

Exports 

Used for Heat 

Pumps and 

Electric Boilers 

producing Heat 

Sold 

Used for 

Pumped 

Storage 

Transmission and 

Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 

Ocean 

Other 

Combustible 

Fuels 

Geothermal 

Nuclear 

Heat from 

chem. proc.  

Energy Sector 

Supply Consumption 
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TABLE 4. ELECTRICITY AND HEAT CONSUMPTION 

IN ENERGY AND INDUSTRY SECTORS 

14 467 1 601 

Less than 1% 

very good 

Inconsistent 

with time 

series 

143 309 329 639 
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ELECTRICITY AND HEAT 

STATISTICS (TABLE 3) 

Gross 
Production 

Transport 

Energy Sector 

Industry 

Residential 
Commercial 
Agriculture 

Own Use 

Net 
Production 

Imports 

Exports 

Used for Heat 
Pumps and 
Electric Boilers 
producing Heat 
Sold 

Used for 
Pumped 
Storage 

Transmission and 
Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 
Ocean 

Other 

Combustible 
Fuels 

Geothermal 

Nuclear 

Heat from 
chem. proc.  

Electricity/Heat  for further 
Electricity/Heat production 

Supply Consumption 

Total Consumption 
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TABLE 3. ELECTRICITY AND HEAT 

SUPPLY AND CONSUMPTION 

= Total in Table 1 

Own use = gross - net 

= Total in Table 2 

= Trade totals in Table 8 

= Totals in Table 4 

991 980 

59 456 

932 524 

524  3 066 

104 936 

311 417 

  17 923 
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ELECTRICITY & HEAT QUESTIONNAIRE 

STRUCTURE  

 
 

Table 3 

Electricity 
and Heat 

Supply  
and  

Consumption 

Table 3 

Electricity 
and Heat 

Supply  
and  

Consumption 

Combustible  
fuel Inputs  
from other  

annual  
questionnaires 

Combustible  
fuel Inputs  
from other  

annual  
questionnaires 

Table 7b 
Net Maximum  

Electrical Capacity of  

Combustible Fuels  

Table 7b 
Net Maximum  

Electrical Capacity of  
Combustible Fuels  

Table 8 

Imports by  
Origin / Exports  
by Destination 

Table 8 

Imports by  
Origin / Exports  
by Destination 

Total Imports 

Total Exports 

Table 2 

Net Production 

Table 2 

Net Production Table 5 

Net Production by  
Autoproducers 

Table 5 

Net Production by  
Autoproducers 

Table 7a 

Net Maximum  
Electrical Capacity and  

Peak Load  

Table 7a 

Net Maximum  
Electrical Capacity and  

Peak Load  

Utilisation rate 

Total  
Autoproducer 

Total Net 
Production 

Total Industry  

Table 4 

Consumption in  
Industry and  

Energy Sectors 

Table 4 

Consumption in  
Industry and  

Energy Sectors 

Total Energy  
Sector 

Sector 

Total Gross 
Table 1 

Gross  
Production 

Table 1 
Gross  

Production 
Table 6 

Gross Production  
from  

Combustible Fuels 

Table 6 

Gross Production  
from  

Combustible Fuels 

Inputs to Gross  
Production 

Production Total  
Combustible  

Fuels 

Total  
Combustible  

Fuels 
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Technical Characteristics (Table 7) 

Gross 
Production 

Transport 

Industry 

Residential 
Commercial 
Agriculture 

Own Use 

Total Consumption 

Net Capacities 

Net 
Production 

Imports 

Exports 

Used for Heat 
Pumps and 
Electric Boilers 
producing Heat 
Sold 

Used for 
Pumped 
Storage 

Transmission and 
Distribution Losses 

 

Hydro 

Solar 

Tide, Wave or 
Ocean 

Other 

Combustible 
Fuels 

Geothermal 

Nuclear 

Heat from 
chem. proc.  

Energy Sector 
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TABLES 7A AND 7B – NET CAPACITY AND 

PEAK LOAD 

 Net maximum capacity on 31 December 

 By fuel type 

 Single-fired and multi-fired 

 By type of generation 

 

 Peak load 

 Highest simultaneous demand during 

   the year 

 Available capacity at peak load 

 Date of peak load  
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TABLES 7A – NET MAXIMUM ELECTRICAL 

CAPACITY AND PEAK LOAD 

Total should = 
combustible fuels 
on row 9 

? 

8 173 
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TABLE 7B. NET MAXIMUM ELECTRICAL 

CAPACITY OF COMBUSTIBLE FUELS 
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DATA VERIFICATION 

 Internal Consistency – checks of electricity and heat tables 

 External Consistency - comparison with other questionnaires 

 Data Relationship Analysis 

Ratio of gross to net generation 

Ranges of calorific values 

Capacity factors 

Distribution losses vs. energy supplied  

Efficiencies 

 Fluctuations in time series data  rationale? 
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TIME SERIES 

 Alternative method to view data 

 View average plant efficiencies  

 Automatically calculated 

 Electricity Plants: 25-45% 

 CHP Plants: 30-65%  

 Heat Plants: 60-90% 

Efficiency (%) 
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RUSSIAN DATA ISSUES 

Table 1: Gross electricity generation by 

autoproducers not reported for combustible 

fuels – but was reported for net generation 

Table 2: Net heat production not reported at 

all for heat – but was reported for gross 

production 

Table 3: Over 20% of final consumption of 

electricity reported in non-specified category 

Table 4: Electricity consumption for Iron and 

Steel and Non-ferrous metals not consistent 

with time series 



© OECD/IEA 2012  

RUSSIAN DATA ISSUES 

Tables 5a and 5b: Net electricity and heat 

production by autoproducers data completely 

missing 

Tables 6a, 6b, 6c, 6d: Gross electricity 

generation, heat output, fuel consumption in 

natural units, fuel consumption in TJ 

completely missing 

Tables 7a and 7b: Net maximum capacity and 

peak load data completely missing 

Table 8: Electricity imports and exports data 

completely missing 
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MONTHLY DATA COLLECTION 
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IEA MONTHLY 

ELECTRICITY 

STATISTICS 

Provides an early 

perspective  

of electricity 

supply 
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MONTHLY SUMMARY   
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YEAR-TO-DATE SUMMARY AND 

3-YEAR TREND 
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USES OF THE DATA 

 Electricity Information Book 

 Electronic online files 

 Energy balances 

 CO
2
 emissions 

 Energy efficiency indicators 

 Data support for IEA divisions and 

other organizations 

 IEA country reviews 

 Analysis 

 - Assessing security of supply 

 - Evolution of efficiencies 

 - Environmental impacts 

 Making policy and business decisions 
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ENERGY EFFICIENCY INDICATORS 

• Main activity power plant efficiency 

• CHP power plant efficiency 

• Share of generation from renewable fuels 

• Share of generation from fossil fuels 

• CO
2
 emissions per kWh 

• Electricity/GDP ratio 

• Electricity per capita 

 
Thank You 


