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Global energy balance

How to read statistics data ?

v Long-term viewpoint

v Suspect an interpretation and the data itself !
How to make a policy ?

Quiz

<

<

<

"Wdrld Energy Balance (Source IEA statistics)

[100% | —{149%| 160%

11 17
140%
5 7
120%
21 32 |67%] [100% |
100%
8 12 6 [ Non-energy | 9
80%
15 22 23| Others [35 ’
10 15 60%
7 N 10 19| Transport 28 | 400,
0,
0%

Primary Energy Final Energy Final Energy
Supply Consumption Consumption
by Fuel by Fuel by Sector

"gﬁional Energy G"Q"nsuiiption of OECD and Nqﬂ’-ﬁicb countries

"T‘Fossil Resource and Material Production

2012 Population

Total Primary Energy Supply

Total Final Energy Consumption

OECD 1254 million
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Sectional Energy Consumption of OECD
and Non-OECD countries (toe/capita)

World coal consumption: 3.9 billion tons
> 3.2 billion tons (82%) is used as fuel
> 2.1 billion tons (54%) is used for electricity
» 0.7 billion tons (18%) is used to product steel
> Crude steel production: 1.7 billion tons

World oil consumption: 4.3 billion tons
> 2.6 billion tons (60%) is used for transportation
> 0.3 billion tons ( 6%) is used for electricity
> 0.6 billion tons (13%) is used to product plastics
> Plastics production: 0.29 billion tons




4500

1/40 of the world
(affordable) oil reserves | —]

|
4000 || ®
=]
|

3500

transport sector (non-OECD)
transport sector (OECD)
bunker oil
other sectors

3000

2000

1500

1000

500

World Oil Consumption (Million tons)

1973 1980

Just burned in
transport
sector
2600/4300=0.6

\4

L

pulation and Number of Cars

H non-OECD W
v
OECD asP 2

1990 1995 2000 2005 2010

Use for plastics
production
570/4300=0.13

Source: EDMC, Energy & Economic Statistics 2015

< 8,000 L
£ 7,000 ® Number of automobile in OECD
£ 6000 countries are about an half of
S 5000 the population, and it will not
& 4,000 increase.
=
g o0 ® Number of world automobile will
g 00 | increase due to the moralization
g v 1 of non-OECD countries.

)

1971 1981 1991 2001

1,200 non-OECD o & 3

I~ B non-OECD R Population 5508 £ =}
2 1,000 OECD % gl Total 33t ® 05 %
z oo® Passenger 205
S 800 F > I Track 126 § %4
[ I = =] =e=World
§ o°r I | OECD 5 03 [® -E-0ECD
5 a0 ' | | | || Population 1229 ,‘; 02 —~#-non-OECD
5 I Total 678 ° .
2,00 i . | ||| passenger 480 & , o o ®
E Track 198 ¢ oo .
z 0 3 oo "= " =

1971 1981 1991 2001 1971 1981 1991 2001

120

o 100

(Y]

b=

-

3

2 380

#

Nt

Q

S 60

f-

o

© a0

()]

=]

2

S 20
0

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

450

400
350
300
250
200
150
100
50
0

Annual Energy cost in Transport Sector

e

Cost of the Transport Sector

1,400
-¢-United States
|| =United Kingdom 1,200
| | -e~Germany
-+France 1,000
I -=China
| | -e-Japan 800
—+-South Korea
600
i 400
_/}' 200
A‘{Eﬁ 0

1970 1980 1990 2000 2010

(billion $)

-¢-United States

H —=United Kingdom
-e-Germany

H —+France

-=-China

H-e-Japan
—+-South Korea

A

AT .

1970 1980 1990

($ par capita)

2000 2010

Annual Energy cost in Transport Sector




3 - S r - g— - o - 4 i — < — _—
; !‘Total final energy consumption per capita ?l Transition of the world population
i Total Primary Energy Supply
B . Total Final Energy Consumption ; 10
[ I 0 ] c o | —* Worl A
Industrial Transportation  Other Sectors f ) —=— OECD
jector Sector Non-energy use E 8 | Non-OECD // n
I 2 7 /
World Upper 1971 ~
OECD Middle 1990 c 6 /
Lower 2009 g 5
Non-OECD s , /'/
OECD(EU) 4 5 A
USA g > B
Canada e = =
1 —
Australia
0
Japan 1950 2000 2050
China Unit: toe/person
3 2 1 0 1 2 3 a 5 6 Source: UN
‘*‘r ey " - p— '*‘r s - o
{ Transition Qf the world population { World Final Energy Consumption
6 10000 Non Energy Use (Non-OECD) @2030
1. 0 Non Energy Use (Non 7,054 x 3.21
@ Residential, C ial and Agri Non-OECD) |_ ’
/,/7"<:> ° 9,000 DTransponSector(Non-Ogr&D) fon ) —22,643Mtoe
c 1.4 ° B Industrial Sector (Non-OECD)
5 ///-/ = 8,000 [ mNonEnergy Use (OECD) r
S 1 Sy ||l gt e
b . L| O Transport Sector L
3 / / 2 7000 11§ st Sctor (OECD)
~ 1.0 o L
= £ 6000 @2030
S o8 2 5000 | 4,901x0.49 | 7,0540.49
=) o —2,424Mtoe —3,456Mtoe
(T (3]
E_ o_5< = = 4,000
o o4l < 3,000 --—-2--4-0-%-
a 04, = @2030
= 2,000 -- - - --M-- - 1,125x% 3.21 1,217 x 3.21
0.2 = 3,612Mtoe || —3,907Mtoe
‘ 2 == L 1,000
0 = .
1950 2000 2050 0
e =4 g b= L = 16,027 X1.00 q 8,270 % 3.21
Source: UN pidicd hd hd hd 2 23 | —6,035Mtoe —26,547Mtoe




\?"' Calculation of"the amount of solar energy T Student’s F{resentation at Nov. 28

Reference

= World primary energy supply is about 1.5 toe/year par capita v Consider effective policy to reduce world’s fossil

= 1.5 [toe/ year par capita] = 40000 [kcal/day par capita] :::cetlu(:‘zn(fll:l?;ﬁ(t)l\‘l)vll“nzyvyesll)rslﬁ:eStf?:slitlCS like today’s

Human need energy of 2000 [kcal/day par capita] to live. .
- oy [keal/day par capita] + http://www.iea.org/

Solar energy flowing into the earth
0.7xnR2[m2] x 1367 [J/m3s]

v Then, show your assumption about technological
development such as electric vehicle, and

=0.7%1.286x1014[m?2] x1367 [J/m?2s] introducing schedule of the technologies to our
=1.23x1017[1/s] society.

=2.94x1013[kcal/s] (=40000x 10%[kcal/day par capita])

=2.94[Mtoe/s] (=1.5x10¢ [toe/year par capita]) v Evaluate the long term effect of the technologies

on the reduction of fossil fuel consumption till

2050 quantitatively based on your assumption.
We have not used it since fossil fuels were cheap!
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> About 75% of the running resistance is proportional to vehicle weight > Thgre is an op_timal amount of se_cond_ary.battery depends on the
> 30% improvement in fuel efficiency is expected by 40% weight reduction : weight of vehicle and average daily trip distance.
7 o Imp Y P Y ° 9 i > Hence, weight lightening of HEV (Hybrid-EV) is effective to reduce
> In the case of electric vehicles, the heavy and expensive battery can be cost Of' t.he optlmal‘ HEV, accordingly, its ear'ly s‘pread. )
reduced in proportion to the weight reduction of vehicle body : > In addition, th.e daily demand of 4kwh, Wh'Fh 1S gen_erated by B.m :
i of photovoltaic, can also be reduced by vehicle's weight reduction. :
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im Combination of solar and PHEV shows a significant effect !!!
> 3mz2 of PV generates 2kWh daily, hence PV-PHEYV is possible.

» The amount of secondary battery is more important from a
; viewpoint of CO, emission.
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ning TechnologMe the World !

2012 Population Total Primary Energy Supply Total Final Energy Consumption
OECD 1254 million 4.19 toe/capita 2.86 toe/capita
Non-OECD | 5783 million 1.40 toe/capita 0.93 toe/capita
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Global energy balance

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

How to make a policy ?
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™ g Japanese TFC and CO2 Emission (1990-2001)
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Industrial Sector

o Manufacturing
o Material
o Steel
o Chemicals
o Cement
o Paper and Pulp
O Processing/assembly
o Foods
o Textile
o Nonferrous metal
o Machines
o Others

o Non-manufacturing
O Agriculture, Forestry &
Fishery
o Mining
o Construction

Residential Sector

Heating

Cooling

Hot Water Supply
Cooking

Power & etc.

ooooao

Commercial Sector

Transport Sector

e 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 by Sector (Mtoe)
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Energy Consumption (Mtoe)
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- Student’s Presentation at Nov. 28

v Theme

v Consider effective policy to reduce world’s fossil fuel consumption by using

statistics shown in today’s lecture or following website first.
v http://www.iea.org/

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

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

v Presentation and Submission at Nov. 28
v You have to make a group which consists of 3 to 5 students.
v Discuss well about your presentation in your group.
v Presentation will start from 15:00

v Every group have to make a 15 to 20 minutes presentation by using
Microsoft powerpoint.

v After the class, the slide (if necessary modified) which includes names of
the group member have to submit by e-mail to TA student.

v If you can’t contribute any presentation, you should submit more than 10
pages PPT file by e-mail to TA student by Nov. 28.




