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Energy system definition
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Energy flow in the world, 2014



Resources

32.3 EJ

Potential

20.9 EJ

TPES

19.8 EJ

Offshore

Onshore

Wind

31.8

18.4

Nuclear

0.08

Hydro

0.71

Wind

0.04

Geothermal

0.02
Geothermal

0.52 0.33

Waste

0.44

Solar PV

0.06

Solar thermal

0.01

Wood/wood waste

0.39

Solar 

1.33

Woody biomass

0.88

Electricity plants

8.46 Losses
0.15

Heat plants

0.02

Natural gas

4.81

3.56

4.91

Production

1.89

Transfers

0.04

Petrochemical plants

0.01Oil products

0.70

Crude oil

7.41

Coal and peat

5.13

Oil refineries

7.23

Stock changes

0.03

Imports Exports

19.04 1.29

Coke/pat. 

Fuel/BKB plants

0.03

Blast furnaces

0.51

Energy industry own use

0.92

Iron and steel

1.17

Chemical and petrochem.

0.55

Non-ferrous metals

0.07

Non-metallic minerals

0.46

Machinery

0.31

Mining and quarrying

0.03

Food and tobacco

0.19

Paper, pulp and printing 

0.16

Construction

0.14

Non-specified

0.09

Transport

Industry

3.26

Comm, and other

3.04

Residential

1.87

Comm, and public services

Agriculture/forestry

0.02

Fishing 
0.03

In industry/transf/energy

1.66

(of which : chemical)

1.54

in transport

0.03

Non-energy 

use
1.70

Energy 

service
5.65

11.32

Rejected 

energy

Aug 1, 2017 Y.Yokoi at Nakata Lab.
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Kondo, Energy and energy utilization efficiencies in the Japanese residential/commercial sectors,2009 etc.
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Reference : 資源エネルギー庁,総合エネルギー統計,2015年度
Kondo, Energy and energy utilization efficiencies in the Japanese residential/commercial sectors,2009 etc

木製品

衣類・革製品

0.02

0.07

1.23

1.81

貨物輸送

旅客輸送

Energy flow in Japan



6

Energy cash in Japan
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Wood flow in Japan
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Energy system analysis & integration
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Solution for energy system 
integration

A) Spatial energy information 

based on scientific evidence

B) Sector coupling

C) Transition to zero carbon society
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Final energy consumption by cities
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Common characteristics 
- Conventional oil/gas/electricity infrastructure

- Changes in energy/utility business

- Carbon emission mitigation targets

- Imported fuel markets

- Stakeholders in energy planning

Regional 

condition A
- Life style

- Demand

- Density

- Biomass

Regional 

condition C
Regional 

condition B

A) Spatial energy information
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Input: Energy map

Input: Energy flow

Spatial optimization Output: Infrastructure

- CO2 emissions

- Energy security

- Energy efficiency

- Sustainability

- Economic

Demand/Supply matching
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A) Spatial energy information for 
system integration

環境研究総合推進費(2017-) 地域拠点設計手法の開発と実証



B) Sector coupling
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Resources, 

Wastes, Wasted 

energy

Conversion
Demand/ 

User

Integrated energy supply through infrastructures

Integrated energy management on demand side data

Value 
creation



Heat supply by DHS

15参考 EUROHEAT & POWER, 2015 Country by country – Statistics overview (2013 data)

熱供給事業便覧平成28年度版,（社）日本熱供給事業協会, 2017 等
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C) Transition to zero carbon society
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C) Transition to zero carbon society



Integrated design & analysis for 
energy systems

A) Spatial integration w scientific evidence

Energy map, Logistics, Infrastructure

B) Sector coupling

Energy flow, Energy efficiency, Environment

C) Transition to zero carbon society  

Regional energy planning

Regional carbon management
20
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