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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

1 - Guidance

This lecture is
a logical

thinking
=X/ _. training on
1)} environmental
and energy
issues.

:‘W(;rld Energy Balance (Source IEA statistics)

1. Lecture website

2. Please submit the google form questionnaire at the end
of the lecture as an evidence of your attendance.

3. The google form and lecture slides will be shared via
chat between today's first and second half lectures.

4. 1In the second half of the lecture, we will decide the
topics for next week's group presentation and divide
everyone into groups, so please start thinking about the
topics after the first half of the lecture.

For example...

» How much can autonomous driving reduce energy
consumption in the transport sector?

> Can solar power save the world?

» Is artificial intelligence good for the environment?
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-ce and Material Production

World coal production: 3.8 billion tons
> 2.8 billion tons (74%) is used as fuel
> 1.8 billion tons (46%) is used for electricity
» 0.8 billion tons (21%) is used to product steel
> Crude steel production: 1.8 billion tons

World oil production: 4.6 billion tons
> 2.7 billion tons (58%) is used for transportation
> 0.2 billion tons ( 4%) is used for electricity
> 0.6 billion tons (13%) is used to product plastics
>  Plastics production: 0.29 billion tons
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&‘f' Transition of the world population

N‘;’“ Transition of the world population
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= World primary energy supply is about 1.5 toe/year par capita

= 1.5 [toe/ year par capita] = 40000 [kcal/day par capita]

= Human need energy of 2000 [kcal/day par capita] to live.
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Solar energy flowing into the earth
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We have not used it since fossil fuels were cheap!
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?‘T Next week's student's presentation

v Consider effective policy to reduce world’s fossil
fuel consumption by using statistics like today’s
lecture or following website first.

v http://www.iea.org/

v Then, show your assumption about technological
development such as ICT and AI, 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.
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> About 75% of the running resistance is proportional to vehicle weight
> 30% improvement in fuel efficiency is expected by 40% weight reduction

> In the case of electric vehicles, the heavy and expensive battery can be
reduced in proportion to the weight reduction of vehicle body

j%?"reducgs oil consumption drastically, but --
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i is an optimal amount of secondary battery depends on the

i weight of vehicle and average daily trip distance.

: » Hence, weight lightening of HEV (Hybrid-EV) is effective to reduce

i cost of the optimal HEV, accordingly, its early spread.

i % In addition, the daily demand of 4kWh, which is generated by 6m? :
i of photovoltaic, can also be reduced by vehicle's weight reduction. :
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CO, Emission Structure of PHEV in China
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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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\'" Long Term Trend in Crude Oil Price
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Japanese TFC z‘nd CO2 Emission (1965-3001)
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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 &
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o Mining
o Construction

Residential Sector
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Power & etc.
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Transport Sector
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Change of Total Final Energy Consumption by Sector
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Energy Consumption per Passenger Transport

Activity (gOE/passenger—km)

—&— Average

Car (Business)

—+— Airplane

—*— Railwa:

1965 1970

1975

—#— Car (Private)
7 Bus
—e—Ship

1980

1985

1990

1995 2000

Freight Transport Activity
(billion tonne—kilometers)

600

500

400

300

200

100

0

O Truck
O Airplane
O Ship

B Railway

1985

1965 1970

1975

1980

1990

1995 2000

Final Energy Consumption in Freight Transport (Mtoe)

35

30

25

20

15

10

1965

@ Truck
O Airplane
O Ship

B Railway

1970

1975 1980 1985 1990 1995 2000

Energy Consumption per Freight Transport Activity

(gOE/ton—km)

140

120

100

8

6

4

2

0

0

0

0

0

1965

1970

—*— Average
—*— Truck
—— Airplane
— Ship
Railway

1975 1980 1985 1990 1995 2000




"Tjapanese Energy C,‘énsumption in Réside’nﬁal Sector

5 Tlapanese Energy Cénsumption in Residential Sector
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'\Tjapanese Energy C\onsumption in Residential Sector

_s'{"]apanese Energy Consumption in Residential Sector
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‘T Next week’s student's presentation
v Th

eme

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. ICT and
Al, 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 Dec. 1
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 on line (Zoom) 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 google form.




