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v" Global energy balance

v" How to read statistics data ?
v' Long-term viewpoint
v' Suspect an interpretation and the data itself !

v" How to make a policy ?
v Quiz

Student’s Presentation at 16" November

& Theme

@ Consider effective policy to reduce world’s fossil fuel consumption by using
statistics shown in today’s lecture first.

@ Then, show your assumption about technological development, i.e. electric
vehicle, and introducing schedule of the technologies to our society.

@ Evaluate the long term effect of the technologies on the reduction of fossil
fuel consumption till 2050 quantitatively based on your assumption.

@ How to get the credits from this class.
@ You have to make a group which consists of 2 to 5 students.
@ Discuss well about your presentation in your group.
@ Every group have to make a 15 to 20 minutes presentation by using
Microsoft powerpoint.
@ If you can’t contribute any presentation, you should submit more than 10
pages PPT file by e-mail to jun@sunshine.naoe.t.u-tokyo.ac.jp.

World Energy Balance on 2003 (Source IEA statistics)
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OECD Energy Balance on 2003 (Source IEA statistics)
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Sectional Energy Consumption of the World

Sectional Energy Consumption of OECD and Non-OECD countries (2003)

World | Population | Total Primary Energy Supply | Total Final Energy Consumption
1973 | 3890 million 6152 Mtoe 4606 Mtoe
2003 | 6268 million 10723 Mtoe 7287 Mtoe
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Sectional Energy Consumption of OECD

Sectional Energy Consumption of OECD and Non-OECD countries (2003)

Population | Total Primary Energy Supply

Total Final Energy Consumption

Total final energy consumption per capita (toe/person)

Total Primary Energy Supply
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OECD 1154 million 4.67 toe/capita 3.25 toe/capita
Non-OECD | 5114 million 1.04 toe/capita 0.69 toe/capita
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Transition of the population in the world
Source: UN

Population / billion

Transition of the population in the world
Source: UN
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Calculation of the amount of solar energy

Reference

B World primary energy supply is about 1.5 toe/ year par capita
W 1.5 [toe/ year par capita] = 40000 [kcal/day par capita]

B Human need energy of 2000 [kcal/day par capita] to live.

Solar energy flowing into the earth
0.7 X1TR2[m?] X 1367 [J/m2s]
=0.7X1.286X10"[m?2] X 1367 [J/m3s]
=1.23X10"7[J/s]
=2.94X10"3[kcalls] (=40000 X 10%[kcal/day par capita])
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: ® There is an optimal amount of secondary battery depends
on the weight of vehicle and average daily trip distance.

B Hence, the spread of such an optimal PHEV must be
difficult in case of heavier cars and countryside.
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The Items of Final Energy Consumption

Industrial Sector

* Manufacturing
— Material
« Steel
* Chemicals
« Cement
« Paper and Pulp
— Processing/assembly
« Foods
« Textile
* Nonferrous metal
* Machines
« Others
* Non-manufacturing
— Agriculture, Forestry
& Fishery
— Mining
— Construction

Residential Sector

Heating

Cooling

Hot Water Supply
Cooking

Power & etc.

Commercial Sector

Transport Sector

+ Passenger
— Car (Private)
— Car (Commercial)
— Bus

Airplane

— Ship

— Railway

* Freight
— Truck
— Airplane
— Ship
— Railway

Non Energy Use

— Asphalt, grease, paraffin, lubricating oil, etc.

Japanese TFC and CO2 Emission (1990-2001)
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Japanese TFC and CO2 Emission (1973-2001)

Japanese TFC and CO2 Emission (1965-2001)

Total Final Energy Consumption

(Mtoe)

400
350
300
250
200
150
100
50
0

1965 1970 1975 1980 1985 1990

400
350
300
250
200
150

”””””””””””””””””” 100
—=— Total Final Energy Consumption (Mtoe)
|~ CO2 Emission (Mt-C)

CO2 Emission (Mt-C)

1995 2000

Year

< 400 . , 400
o —=— Total Final Energy Consumption (Mtoe)
£ 380 | —— CO2 Emission (Mt-C) 380
S 360 360
et (@)
2340 F- 340 L
s
3 ~
2 320 320
[o] o
S 300 300 ‘2
> 2
o0
£ 280 280 §
< o~
w 260 260 &
T, N TN A o
£ 240 240
8§20 """ 220
'2 200 I Iy | L1 I I Y | 200
1973 1978 1983 1988 1993 1998
Japanese CIF Price of Crude Oil
CIF: Cost + Insurance + Freight
40 5 5 5 :80
o3 | R : L 70 =
& —~—vyen/L . . . Qo
5 P : 00 5
g : : : P9
3 25 : 0 0 50 3
o 5 : 5 i O
k< . R
g 20 : : 240 §
& o o S
L 15 | : c 30 o+
O i . = O
2 10 | - - S 20 @
S o 2 0 -
3 . H H . g
g 5 i : o 8
1< - P G—Perrrnnnnnp
0 o ; 4 5
1965 1970 1975 1980 1985 1990 1995 2000

400

Exchange rate (yen/US$)
—_ —_ N N w w
S &6 © & o & o

0

Exchange Rate (yen/US$)

1965

1970 1975 1980 1985 1990 1995 2000




GDP (trillion yen)

700

600

500

400

300

200

100

GDP and Increasing Rate

—=— GDP
—*— Increasing Rate

1965 1970 1975 1980 1985 1990 1995 2000

Increasing Rate (%)

Primary Energy Consumption per Capita (toe/person)

/

Number of Passenger Cars in China (million)

Logistic Function

~
o
o

[=2]

o

o
T

N

(<)
o
o

400 F-- """ T T T T T T T T

300 F-- """ T T

200 F-- T T T T T T T

_
o
o

2000 2010 2020 2030 2040 2050
Year

3
& 50 . [oEcD
(@] | | World 1.50 Average
5 45
2 40 || OECD 4.72
g ’ USA 8.17
B5~3.5 [ Canada 8.16
g5 3.0 Australia 5.74
3 o ™ growth curve of
c 82_5 | Non-OECD 0.76 3.35% annual rate
8}0 China 0.74
> 920 || India 0.30
< World
E 1.5 <-Average
w 10 |« NonOECD
g 05 Average
o OO O ©O O O O O O O © o o o
O S O —~ N O»M F O © ~ o & O
cooommoummmmmmma
Year
Japanese TFC by Sector (Mtoe)
400 B Non—Energy
O Commercial
B Residential
@ 350 O Transport (Freight)
] O Transport (Passenger)
= B Industry (Non—-Manufacture)
c 300 O Industry (Manufacture)
.o
|
£ 250
3
5
O 200
]
5
£ 150
E
i 100
=
(o]
= 50
0

1965 1970 1975 1980 1985 1990 1995 2000




. . . Change of TFC by Sector (in comparison with 1973)
Japanese Final Energy Consumption per capita (1)
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Energy Consumption in Transportation Sector (Mtoe)
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Energy Consumption in Passenger Transport (Mtoe)
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Energy Consumption in Freight Transport (Mtoe) Freight Transport Activity
(billion tones-kilometers)
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Japanese Energy Consumption in Residential Sector

Japanese Energy Consumption in
Residential Sector / Mtoe
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Population and The Number of

Japanese Population and The Number of Households
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Japanese Energy Consumption in Residential Sector

Japanese Energy Consumption in Residential
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Japanese Energy Consumption in Residential Sector

Japanese Energy Consumption in Residential

Sector / toe per family
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Japanese Energy Consumption in Industry Sector (Mtoe)
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