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11, April, 2006
Jun TAKAHASHI

v" Outline of this lecture series.
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

Japanese Energy Balance on 2001 (Source EDMC2003)
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B Homework Subject
B Write some graphs by using the given data. And,

propose the quantitative policy of fossil fuel saving
by using those graphs.

B Submit this homework
B by Power Point File
B by e-mail to jun@sunshine.naoe.t.u-tokyo.ac.jp
® by April 17th

B [f you want to submit this as one of the final
reports, submit a complete version by July

25th again.
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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)
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Exchange rate (yen/US$)
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Total Primary Energy Supply and Final Energy Consumption

Sectoral shears of the total final energy consumption (%)
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Statistics of 2000 by Non- . .
EDMC2003 World | OECD OECD Japan | USA China | India
Population Million | 6,027 | 1,125| 4,901 127 282 | 1,262| 1,016

GDP 1995 | 34,109 | 27,675 | 6,525 5,688| 9,000| 1,040| 482
USG$
CO2 Emission Mt-C 6,422 | 3,470 | 2,952 328 | 1,580 881 266
Total Primary Energy | Mtoe | 9,043| 5317| 3,726 525| 2,300| 928| 300
Supply % 149.8 | 147.2| 153.7| 151.3| 153.4| 166.0| 181.8
Total Final Energy Mtoe 6,035| 3,612 | 2,424 347 | 1,499 559 165
Consumption % 100.0( 100.0| 100.0| 100.0( 100.0| 100.0| 100.0
. Mtoe 2,088 | 1,087 | 1,004 137 360 311 70
Industrial Sector
% 34.6 30.1 41.4 39.6 24.0 55.6 42.6
. Mtoe 1,780 | 1,221 560 94 610 74 44
Transportation Sector
% 29.5 33.8 23.1 271 40.7 13.3 26.8
Other (Residential, Commercial, | Mtoe 1,986 | 1,188 795 106 474 153 46
Agriculture, etc.) Sectors % 329 329 32.8 30.5 31.6 27.4 27.7
Mtoe 184 117 67 10 56 22 5
Non-energy use
% 3.0 3.2 2.8 2.8 3.7 3.9 3.1
2000’s world statistics rearranged by per population
Source: EDMC2003
World | 0ECD | N | yapan |USA | China | India
r OECD | -2 : :
Population Million | 6,027 1,125| 4,901 127 2821 1,262 | 1,016
1995US$
GDP Iperson 5,674 | 24,600 1,331 | 44,787 | 31,947 824 474
CO2 Emission t-C 1.07 3.08 0.60 2.58 560( 0.70| 0.26
/person
Total Primary toe
Energy Supply Jparson 1.50 4.73 0.76 413 8.16 | 0.74| 0.30
Total Final Energy toe
CarsugiEn fparson 1.00 3.21 0.49 2.73 5.32| 0.44| 0.16
Industrial Sector ¢ | o35 o097| o020| 108| 1.28| 0.25| 0.07
/parson
. toe
Transportation Sector fparson 0.30 1.09 0.11 0.74 2.16| 0.06| 0.04
Other (Residential, Commercial, toe
Rariculre, eto) Sectors | fparson | 0-33| 106|016 083 1.68| 0.12| 004
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Transition of the population in the world
Source: UN
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Transition of the population in the world

Source: UN

| “In terms of the CO, issue... we will not do
anything that harms our economy. Because,
first things first, are the people who live in

2

‘V‘If 1 had:ﬁly way, I'd have [tax cuts] in place tomorrow, so that
people would have money in their pockets to deal with high energy
prices.”
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Sustainable Energy Supply and Consumption

Non Fossil Fuel

@2030
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Target to Sustainable Society (Energy Supply)

B Residential, Commercial and Agriculture : 1.06 toe/person@OECD2000
B Save 50% (0.53 toe/person) by co-generation etc.
B Supply 0.53 toe/person by renewable energy

B Transport Sector : 1.08 toe/person@OECD2000
B Save 65% (0.70 toe/person) by fuel efficient technology etc.
B Supply 0.38 toe/person by fossil fuel

[ ] Industnal Sector : 0.97 toe/person@OECD2000
Save 0.17 toe/person (50% of processing) by co-generation
l Save 0.33 toe/person (50% of material production) by recycle and renewable
materials
B Supply 0.17 toe/person by renewable energy
B Supply 0.33 toe/person by fossil fuel as raw material

B Non Energy Use (0.10 toe/person@OECD2000) is assumed to be kept.
B Supply 0.10 toe/person by fossil fuel as raw material

B As aresult, final energy consumption per capita will be 1.51
B This is less than half of 3.21 toe/person@OECD2000
B However, 0.70 toe/person will be supplied by renewable energy
B Then, consumption of fossil fuel will be 0.81 toe/person
B This is only 17% of primary fossil fuel consumption @OECD2000

Target to Sustainable Society (Energy Supply)

B At 2000, 1.50 toe/person of fossil fuel is supplied for 6,027 million people.
B Then, 9,043 Mtoe of fossil fuel is consumed annually.

B In the sustainable society,
B Final energy consumption is 1.51 toe/person
B 0.81 toe/person is supplied by fossil fuel
H 0.70 toe/person is supplied by renewable energy

B Then, at 2030, when the world population is 8,270 million,
B About 6,700 Mtoe of fossil fuel is consumed annually.
B This is 74% of current fossil fuel consumption
B About 5,800 Mtoe is supplied by renewable energy.
B This is more than 5 times of current electric power generation

B THIS IS JUST A SET OF TARGETS.
B How to realize?
B How is cost effectiveness?
H In which turn should it perform?

HOW TO MAKE A POLICY ?

Plan — Do — Check — Action |—>|Plan — Do —Check — Action |—>

— Improvement —

Step1: Information gathering <« Council, etc.

— Global and individual problem
— Related statistics

Step2: Policy decision < Government

— Vision (ideal target) decision
— Examination of the realization method
» Bottom-up approach; Industry respect type
» Top-down approach; Target achievement by innovation or integration
» How to execute and what cost effectiveness is expected?
— Law creation, administrative guidance, etc.
— Budget application (Control by the subsidy and the taxation system)
— Reconsideration of a realizable vision
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SIMPLIFIED ENERGY

BALANCE TABLE
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1973 2003
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World Energy Balance on 2003 (Source IEA statistics)
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Japanese Energy Balance on 2001 (Source EDMC2003)

Shear of Japanese Total Primary Energy Supply
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Sectional Energy Consumption

Sectional Energy Consumption of the World

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 countries

Population | Total Primary Energy Supply | Total Final Energy Consumption
1973 | 902 million 3763 Mtoe 2839 Mtoe
2003 | 1154 million 5395 Mtoe 3754 Mtoe
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Sectional Energy Consumption

Sectional Energy Consumption of Non-OECD countries

Population | Total Primary Energy Supply | Total Final Energy Consumption
1973 | 2988 million 2390 Mtoe 1767 Mtoe
2003 | 5114 million 5328 Mtoe 3534 Mtoe
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Sectional Energy Consumption of OECD and Non-OECD countries (2003)
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Population | Total Primary Energy Supply | Total Final Energy Consumption
OECD 1154 million 5395 Mtoe 3754 Mtoe
Non-OECD | 5114 million 5328 Mtoe 3534 Mtoe
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1973 | 3890 million 1.58 toe/capita 1.18 toe/capita
2003 | 6268 million 1.71 toe/capita 1.16 toe/capita
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Sectional Energy Consumption of the World

World | Population | Total Primary Energy Supply | Total Final Energy Consumption
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Sectional Energy Consumption

Sectional Energy Consumption of OECD countries

Population | Total Primary Energy Supply | Total Final Energy Consumption
1973 | 902 million 4.17 toe/capita 3.15 toe/capita
2003 | 1154 million 4.67 toe/capita 3.25 toe/capita
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Sectional Energy Consumption

Sectional Energy Consumption of Non-OECD countries

Population | Total Primary Energy Supply | Total Final Energy Consumption

1973 | 2988 million 0.80 toe/capita 0.59 toe/capita
2003 | 5114 million 1.04 toe/capita 0.69 toe/capita
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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

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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@ RETOME BB DSMEISNDRMERE - BRKEHZODIRILF—IE
o T4 [JU/m2s]  (olIYEEH : 567X108 [U/m2sK4] )

@ &£oT. K (FER) ORENSHEISNDEMEEDHIZODIRILF—IX
4nR2Xo T4 [J/s]

@ BRFICLT. ABNDSHHASNDIRILF—DEETEDNDT, ZDSH5DMIKIC
LEDBDEFHE TS, CNERUEE - PRIBEHIZDS [U/m2s]ETDE, ity
KRBICAFIDABHSOIRILF—(

nR2XS [J/s]  (S=1367 [J/m2s] —REEHIZND1367TTw 1)

@ AFIRILF—ERFEIRILF-NDO0H>T, WKRISREDREICZ>TNDD
Zh6, REOHKODREET EITDE
TR2XS=4n1R2X o T4
- T4=S/40=1367/(4X567X108)=60X108
- T=279 [K]=6 [C]

6 EEOHEOTHIE (15C) EORVMEVDRREG?

HWROBEEDFTE (ZD2 : MIESNIZEHE)

6 EEOHEOTHIE (15C) EORVMEVDRREGL?
(1) RRUSKBDAFIRILF— (1 R2XS) ODREY
(2) RRICKBMEIRILF— (4n1R2X 0 T4) DKRE

(FRICIETRANDRNEBRE) —im = %R
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Calculation of the amount of solar energy

Solar energy flowing into the earth

07X nR2[m2] X 1367 [J/m2s]
=0.7%X1.286X1014[m2] X1367 [J/m23s]
=123X10"7[J/s] (BX10°ATEIDE, 2X107J/ AsD
=294X10"3[kcal/s] (11, 5000 [kcal/As] =4000X 105[kcal/ AB1)
=294([Mtoe/s] (1. 500 [goe/ As]=15000[toe/ AE])

+ BBLCHIDERSNDIRILF—(EH2000kcal/ ABT, TNIZEH
1keDS/ENSTRILF—DHSDD 1.

+ WRO—RIRILF—HiGEI3H90Roe/F (HRIIITHI1 Stoe/
AF=i4koe/ AB) T, BBEUTHUBIEIRILF—DH20fS,
- JEOECD¥ 1913 #I2koe/ AB
- OECD¥19I3#713koe/AB (BAIZ#I1 1koe/ AB. ¥E(F22ke/ ABD
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Japanese Energy Consumption in Residential Sector
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Japanese Energy Consumption in Residential Sector
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Energy Consumption in Transportation Sector (Mtoe)
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Energy Consumption per Passenger Transport Activity
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Energy Consumption per Freight Transport Activity (1)
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