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Background

 Energy consumption in residential sector is complex 

in structure.

 Energy type used in household has changed

 Energy consumption per household has increased as 

economic growth

 Energy service demand and supply structure in 

residential sector is not yet understood.

 But we can know a part of information which is 

related with the structure from survey and studies.



Objective

 To be clear a structure of energy service demand 

and supply quantitatively

 To estimate energy consumption which is adjusted 

using related various data (energy consumption and 

social and economic variable)



Energy service demand and supply 

structure

 Energy service demand and supply are balanced
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Equations

 Energy consumption by energy type

 Energy consumption by service type
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Optimization

 To minimize the gap between assumed value and 

calculated value
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Data description

 Reference data of energy consumption

 Energy consumption by energy type

 Is estimated by Dr.Fujimori. 

 Energy consumption by service

 Japan, China, India, Canada, USA, Australia

Other region: SAGE

 Energy device information

 AIM/Enduse[Global]



Description of service demand 

calculation 

 Reference data of service demand is estimated using 
sub module.

 Heating
 Heating degree day/Floor space/Insulation level

 Cooling
 Cooling degree day/Floor space/Insulation level/Possession of air 

conditioner

 Hot water
 Hot water consumption per capita

 Cooking
 Ratio of eating in household/Cooking energy intensity

 Other
 GDP per capita



Description of calculation

 Energy type: 8type

 Biomass, Coal, Kerosene, LPG, Natural gas, Electricity, 

Heat, Solar thermal

 Service type: 5type

 Heating, Cooling, Hot water, Cooking, Other

 Energy device: 41type

 Region: 35 regions 

 15 Asian regions and 20 other regions

 Year: 2005



Energy Consumption  -Japan-

●Energy consumption rate by type

●Energy consumption rate by service

●Energy consumption per capita
Unit: toe

calculaed assumed

value value

Biomass 0.00 0.00

Coal 0.00 0.02

Kerosene 0.22 0.21

LPG 0.10 0.11

Natural gas 0.19 0.19

Electricity 0.47 0.46

Heat 0.00 0.00

Solar thermal 0.01 0.00

Warming Cooling Hot water Cooking Other

Biomass 0.2

Coal 0.0

Kerosene 62.8 24.2 0.2

LPG 1.6 26.5 12.8

Natural gas 16.7 45.7 13.3

Electricity 3.2 13.8 10.7 5.1 148.7

Heat 0.2

Solar thermal 3.6

calculaed assumed

value value

Heating 0.22 0.24

Cooling 0.04 0.03

Hot water 0.28 0.28

Cooking 0.08 0.08

Other 0.38 0.37
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Energy Consumption  -China-

●Energy consumption rate by type

●Energy consumption rate by service

●Energy consumption per capita
Unit: toe

calculaed assumed

value value

Biomass 0.65 0.64

Coal 0.15 0.17

Kerosene 0.01 0.01

LPG 0.05 0.05

Natural gas 0.03 0.03

Electricity 0.08 0.07

Heat 0.03 0.03

Solar thermal 0.00 0.00

Warming Cooling Hot water Cooking Other

Biomass 71.5 22.5 68.6

Coal 13.4 7.3 16.1

Kerosene 0.9 1.6 0.5

LPG 3.9 8.1

Natural gas 2.4 5.7

Electricity 0.4 7.5 0.8 1.5 10.5

Heat 7.1

Solar thermal 0.3

value value

Heating 0.37 0.38

Cooling 0.03 0.02

Hot water 0.15 0.15

Cooking 0.41 0.41

Other 0.04 0.04
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Other
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Energy Consumption  -India-

●Energy consumption rate by type

●Energy consumption rate by service

●Energy consumption per capita
Unit: toe

calculaed assumed

value value

Biomass 0.80 0.80

Coal 0.02 0.02

Kerosene 0.06 0.06

LPG 0.07 0.07

Natural gas 0.00 0.00

Electricity 0.06 0.05

Solar thermal 0.00 0.00

Warming Cooling Hot water Cooking Other

Biomass 6.6 29.9 78.9

Coal 1.1 0.3 0.9

Kerosene 0.8 1.3 1.6 4.6

LPG 0.0 0.2 10.0

Natural gas 0.1 0.1 0.2

Electricity 0.1 2.0 0.1 0.0 6.4

Solar thermal 0.0

calculaed assumed

value value

Heating 0.06 0.02

Cooling 0.01 0.01

Hot water 0.22 0.26

Cooking 0.63 0.64

Other 0.08 0.07
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Conclusion and future task

 We estimate a structure of energy service demand 

and supply in 2005.

 We need to check the detail of result.

 We will estimate energy service demand and 

supply in future.

 Future device share and efficiency

 Social and economic scenario



Thank you for your attention! 

kanamori@nies.go.jp


