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Topic Osaka Station in 20 years
Driving Forces | X: Many companies have not introduced Flexible working hours
Y: 60% of electricity consumption is supplied by JR-WEST’s private
generators

SP Matrix 6w of electricity consumption is covered by JR-WEST
[ AI Station ] - [ Various Station ]
Companies have not introduce Companies have introduce
Flexible working hours .- ' Flexible working hours

[ Global Station ] [Business Station ]

{
{

v A

\ 4

Less than 60% of electricity consumption is not covered by JR-WEST

DTopic

Osaka Station is the biggest station in Kansai area with a lot of commercial facilities
and many railway companies have their own station around Osaka Station area.
Every day, about half a million people use it, commuting to work or school.
Furthermore, the new Naniwasuji line is now under construction, which is expected
to improve the access to Osaka Station from Kansai Airport and alleviate congestion
on other lines. Because of this, Osaka Station will become more important for tourism.
Besides, we often utilize Osaka Station. Therefore, the changes of Osaka Station will
have a significant influence on our life.

@Trends

We picked up the following three factors as trends:
1)The Development of Osaka

1-1)Naniwasuji line

1-2)The 2nd Redevelopment Business in "Umekita area"
1-3)Inviting Integrated Resorts and World Expo in 2025
2)The effect of a decreasing population in Japan

@ Chosen Driving Forces

X Axis: One of the merit of introducing the flexible working hour system is that
workers can decide when to start and finish working by themselves. This system
changes how people spend time at the station which requires various new facilities
there. Next, as for uncertainty, it is very difficult to tell whether or not the flexible
working hour system will be introduced in many companies. This is because each
company has their own corporate policy and also because introducing the system
requires a lot of complicated procedures.

Y Axis: This “60%” represents present day JR WEST supply its electronic
comsumpsions. the figure that now JR-EAST supplies its own electronic
consumptions. Also, it can afford to sell its electricity to electronic power companies
around it. If JR- WEST aim of achieving this goal, we think recyclable energy which
never be used up. This energy is being improved all over the world. And this energy
supplies stable electricity. So, JR-EAST station will enhance measures against
disasters, and this is a big impact. But this way they will require great cost in
buying them and preparing land for them. This is uncertainty.
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The 1st Quadrant —Various Station

Thanks to the introduction of the flexible working hour system, the number of
women workers will increase and people will enjoy various ways of working that will
lead to the requirement for new facilities, such as working space that enables
workers to do their jobs without going to their offices and nursery schools where they
can leave their children while working. Therefore many new facilities will be added
to Osaka station. Since JR-WEST generated by itself 60% of electricity it consumes,
it has already introduced the automatic energy control system as JR-EAST does.
This system makes it possible for JR-WEST to use electricity more efficiently, which
enables it to extend its business hours.

Since Osaka city is now hardly campaign to introduce more night activities to attract
foreign tourists. Besides, thanks to Naniwasuji Line, it will be much easier for
tourists abroad to come to Osaka Station. Therefore, Osaka Station and other
facilities around it will be open for longer hours so that they will meet the needs
from not only foreign tourists but also Japanese users. In conclusion, Osaka Station
will have various functions for commuter, tourists, and people live around there.

The 2nd Quadrant —AI Station

In this quadrant, the flexible working hour system has not been introduced, which
makes it hard to reform the present ways of working. This means it will be difficult to
keep enough workforce. So in order to compensate for the lack of workforce. JR WEST,
which can get sufficient supply of electricity, will introduce Al systems as we can see
in JR EAST. With the abundant power supply, Osaka Station City can provide itself
as a shelter when a disaster occurs since it has a lot of shopping malls, hotels, and
many other facilities. With the help of automated management systems by Al, Osaka
Station will become one of the most advanced station as well as effective shelter
against disasters, closely related with facilities around it.

The 3rd Quadrant —Global Station

In this quadrant, the flexible working hours system is not introducing. At the same
time, JR WEST has not achieved 60% of private power generation. Because of these
two factors in order to compensate for the lack of work force JR WEST will employ
foreign workers instead of introducing Al. As the number of foreign workers increases,
Osaka Station City will have a better understandings about foreign cultures and
establish various facilities easily utilized by people from abroad.

As a result, Osaka Station City will become “Global Station”.

The 4th Quadrant —Business Station
. The flexible working hour system has increased the number of workers, so a variety
of new services become available. There are two types of services. One enables workers
to do their work efficiently, and the other enables workers to relax. Because of these
new services, electricity consumption will become larger. In addition, JR-WEST has
not achieved the 60% of private energy generation. For these reasons, Osaka Station
will have to spend a lot of money buying electricity from electric companies. Therefore,
they try to reduce the consumption of electricity.

In conclusion, Osaka Station will become a station that will be available to many
business people, introducing the IoT system and computer management systems.
However, the problem of saving energy is yet to be solved.
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Topic Osaka City’s Administration and Lifestyle in 20 Years

. X: Community-based Integrated Medical Care System
Driving Forces .. . . .
Y: Labor Permission for Foreigners Doing Simple Work.

SP Matrix L ) ) )
More Labor Permission for Foreigners Doing Simple Work
ﬂ 50% Chance of Success ] [ Osaka Has Diversity J]
1T Community-based

Community-based integrated )
‘ Integrated care system

care system doesn ’t‘-w_g_g'l' Tt :
works

/
\ Vi
\ /

\

\ £

( Strong Ties of Small Communities ]

[ Vicious Circle }

Less labor permission for foreigners doing simple work

@ Topic
Energy issues are closely related to the change in society. Our neighboring city,

Osaka City is the biggest in western Japan and its administration can affect the lives

of a large number of people. So it can be a future model of Japan.

@ Trends

1) Development of a new technology called IoT (Internet of Things) will offer us easier
access to medical care.

2) Declining birth rate in Japan will lead to depopulation, a labor force shortage and
an aging society.

3) As the Japanese government will have less tax revenue and higher costs of medical
care due to aging population, they will close hospitals in remote areas. In addition,
in urban areas we will not have enough hospitals to support concentrated population.

® Chosen Driving Forces
X Axis: If community-based integrated medical care system works well, it will
obviously have great impact on the efficiency and quality of medical care, and vitalize
communities. Moreover, it will benefit the nation's finance. Now health care
accounts for 10% of the national budget. However, it is expected to go down if the
community-based integrated care system is successful. Nevertheless, its success is
uncertain.

Y Axis: As Japan's labor shortage has become a bottleneck for companies, the

government will employ foreign laborers. At the moment, foreign laborers are limited

to those who have special high skills. However, labor force shortage is most serious
in industries which requires no high skills. The problem is whether more foreign
workers would be attracted to working in Japan, where they might face cultural and

language barriers.
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The 1st Quadrant —Osaka Has Diversity

Community-based integrated system has enabled us to detect and treat diseases
early and provided quality of medicate treatment. The proportion of medical expenses
decreases down and as translation technology develops, foreign laborers can also
receive medical services even in rural areas without language troubles. Avoiding high
accommodation fees in major cities, they can start to live in rural areas. Rural areas

are vitalized by growing foreign populations.

The 2nd Quadrant —50% Chance of Success

Because community-based integrated care system doesn't work, efficient medical
care 1s not provided. There is a shortage of caregivers and general practitioners, and
home medical care has not improved. So, it is difficult for the elderly to live healthy
lives. Caring for elderly family members remains troublesome. In addition, as
Japan has accepted foreign workers engaged in jobs which requires no special skills,
the workforce shortage problem is less serious and Japan's economy is growing.
Accommodations for foreign workers are built to attract foreigners to Japan, but there

are language and religious barriers, which causes a lot of troubles in communication.

The 3rd Quadrant —Vicious Cycle

Japan doesn't accept foreign workers engaged in jobs which require any specific
skill, which leads to women and elderly people to participate in the labor market in
order to secure Japan's labor force. Community-based integrated care system doesn't
work, so that national medical expenses keep expanding. Then the National Health
Insurance Service run by the Japanese government tries to reduce the coverage for
medical services. As a result, the quality of medical service will deteriorate; lack of
caregivers, nursing homes, obstetrics, gynecology hospitals and pediatric hospitals.
The number of women who give birth to children keeps decreasing and the problem of

the aging society still remains serious.

The 4th Quadrant —Strong Ties of Small Communities

Community-based integrated medical care system allows doctors to discover diseases
and treat the patients in their early stage. This will contribute to a reduction in
national medical costs. Furthermore, the system helps members of a community build
stronger ties with an increasing number of nurses and care givers working in the
community.

Japan doesn’t accept foreign workers engaged in jobs which doesn’t require any
specific skills. As a result, Japan faces a lack of workers, which leads to the rise of
women and elderly people’s labor force participation rate. But it is very difficult for
women to balance work and childcare. Because couples are reluctant to have children

due to high educational expenses, an aging population is another serious problem.
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Group 3

Topic Saving Energy in cities

Driving Forces X: Money for the plan with the Green Bond will be raised

Y: Money for the plan with the Green Bond will not be raised

SP Matrix money for the plan with the Green Bond will be raised

Discord City L\ Ideal City

complete failure of saving energy with the

saving energy success of the Compact City

money for the plan with the Green Bond will not be raised
@ Topic

First, how to supply energy steadily is an issue for Japan, which imports most of its energy sources.
Second, we have to reduce the amount of CO2 immediately. We have saved energy since The Great East
Japan Earthquake occurred. However, we assume that in 20 years we will not be able to save any more
energy only in houses, and that we will need to establish a new way of regional cooperation to save energy.
Sine population is larger and there are many facilities in cities, we focus on “Saving Energy in Cities” .
® Trends
1)Getting more concerned about the environmental measures

International measures for global warming were consented in The Paris Agreement.

Japan submitted the document about decreasing the amount of greenhouse gases.

Accordingly, we thought that Japan will be tackling a reduction in the amount of greenhouse gases in

twenty years.

2) According to " Future Invert Strategy"
the ratio of next-generation cars in new cars is decided to raise to 50-70% and that of EV and PHV in next-
generation cars is decided to raise 20-30%.
In order to meet this goal, Japanese government started to give subsidies to car purchasers and to study
and develop about battery technology. In addition, private enterprises established a company to develop
EV. Questionnaire for those who be interested in EV but do not have it (n=998) says that the first demerit
of EV is that how short the distance to empty is (40.1%), the second is that rapidly charge cost a lot of
time (36.0%). Indeed, the average travel distance is 50km. A day now, but few people travel more them
200km by car several times a year. To sum up, if the infrastructure which make it possible to live in short
distance is improved and number of charge area is increased, EV would spread in the city 20 years later.
3) Rise in awareness of introducing the power generation of renewable energy by enterprises.self-

sufficiency ratio in the primary energy supply in Japan is very small, so there is an issue of securing of

supply energy. Introduction of the Feed-in Tariff Scheme for renewable energy makes a trend that Japan,
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which hardly has energy, introduces the power generation of renewable energy which Japan can carry
out.
(3Chosen Driving Forces
X Axis: If the Compact City Project is successful, power generation by renewable energy will spread, and
electricity will be consumed very efficiently. Therefore, the impact is great. Though the project itself seems
very effective for saving energy, its effectiveness is not understood by many people. In fact, no Compact
cities have achieved its target population density so far.
Therefore, it 1s uncertain whether or not this project will be successful.
Y Axis: Since 80% of power generation today is by thermal power generation, it is necessary to produce
electricity by using renewable energy in order to save energy. If Green Bonds are successful, the number of
renewable power plants will increase. Therefore, whether G.B. are successful or not will have a great
influence on saving energy. Although funds are usually raised through Green Bonds, the amount of them
varies. Since it costs quite a lot of money to build a renewable power plants, it is uncertain of each city can
collect enough funding through G.B.

The 1st Quadrant —Ideal City

Since the compact city project was successful, many cities enjoy the benefits of a compact city, such as
establishing infrastructure, decreasing the amount of electricity loss, and revitalizing the local community.
Besides, local governments carry out the renewable energy projects through Green Bond with the help of
cooperating companies. In this way, renewable power plants will be built in these cities, and the local
government can manage its energy distribution efficiently in compact cities. That makes it possible to
generate clean electricity and same energy at the same time. As a result, these cities can respond to the

increasing demand for electricity.

The 2nd Quadrant —Discord City

Because of the failure of the Compact City Project people have not moved in the Compact City. A result,
large complex facilities built in the city consume electricity inefficiently, in addition due to the dispersion
of the houses, it is difficult to build large power plants, even though the city has gathered enough funds
through Green Bonds. The city will have to build smaller plants that cannot generate electricity efficiently.
Even with enough funding collected through Green Bonds, Compact Cities cannot be ideal for saving energy

without the success of the Compact City Project.

The 3rd Quadrant —Complete Failure of Saving Energy

We fail the compact city project, so the economic effect of the project is much less than they had
expected and they can not return the initial cost. As a result, local governments come to have a lot of debt.
In addition to that, they can not build generation systems of renewable energy. So the local governments
enmeshed in financial difficulties. The success of regional revitalization may enable Japan to find a way

out of the financial difficulties.

The 4th Quadrant —Saving Energy with the Success of the Compact City

Since the Compact City Project is successful, trains and buses will become the main way of
transportation. Besides various facilities are integrated into some large buildings that save energy
efficiently. However, since each city didn’t have enough funds collected through Green Bonds, the
construction of a power plant was not included in the Compact City Project. As a result, the city can’t be
provided with electricity effectively. In conclusion, energy saving politics are less effective than those in the

1st quadrant.
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Topic “Waste Power” vs “Nuclear Power” in Tokyo After 20 Years

X: Charging for Waste Disposal

Driving Forces .
Y: Nuclear Power Plants Are Active

SP Matrix
Active Nuclear
Power Plants X
New Use VG Recycling
of Waste Saociety
Not Charging [ Charging for
for Waste =  Waste
Disposal Disposal
Precious Solar City
Waste (N Tokyo
No Active Nuclear
Power Plants
@ Topic

In Japan, there are many problems of waste. As for the amount of burned waste and
the number of waste incineration plants, Japan is the top in the world, and it is also
estimated that we will run out of sites to landfill in 27 years. We suggest power
generated by waste as an effective way to reduce the amount of waste which we

produce.

@ Trends

1) Osaka metropolis plan
If Osaka City turns into “Metropolis,” it will affect the economy of Tokyo, which
means Osaka will produce more waste than now and Tokyo less than now.
However, it seems to be difficult to realize this plan because of the public opposition.
So, the plan’s future is uncertain.

2) The number of incineration plants
Less incineration plants means less waste-to-energy facilities, and power generated
by waste doesn’t prevail. Therefore, the number of incineration plants has a great
impact on our future energy. However, we hardly think that the number of
incineration plants will decrease, because the amount of waste doesn’t decrease.

Thus the number of incinerators is uncertain.

® Chosen Driving Forces

X Axis: There are two types of charging waste. Here, we examine the system of
special bags. We set the price of a bag is 40 yen. Many local governments now introduce
charging for disposing waste, but it is difficult to persuade a large number of

population living in the 23 wards of Tokyo. So uncertainty is high. If we charge a fee

for disposing waste, the amount of waste will decrease. And its impact is big.
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Y Axis: Most nuclear power plants in Japan will have expired. And worrying about
its safety, many people object to reopening of nuclear power plants operation. Without
nuclear power generation, the government is likely to promote renewable energy, such
as power generated by waste. So its impact brought by electricity generated by waste

1s uncertain.

The 1st Quadrant —Recycling Society

Disposing waste is charged, so people are trying to separate and sort waste to reduce
waste and recycle it. The local governments can secure stable financial resources from
the charge. The amount of waste declines and we continue disposing waste in landfill
sites. Electricity supply doesn’t change because the number of nuclear power plants
increases. Power generated by waste in Tokyo doesn’t prevail or just in a small scale.
Household-related waste is just burned without being turned into energy. In

conclusion, waste-to-energy incineration doesn’t work so much.

The 2nd Quadrant —New Use of Waste

The amount of waste has not decreased because there is no change in collecting
waste system, and we still have to find a way to deal with this large amount of waste.
There is enough electricity thanks to the nuclear power generation. It results in
decrease of demand for electricity generated by waste and no development of power
generation by waste. Therefore, in this quadrant, other ways to cope with waste

develop.

The 3rd Quadrant —Precious Waste

Since we don’t charge for waste disposal, Tokyo Prefectural Government has to
find a way to deal with the large amount of waste. Then, power generated by waste
as biomass is payed attention to as renewable energy. As there are no active nuclear
power plants, we improve efficiency of thermal power generation, which attracts
private enterprises to try to generate electricity using waste they produce as fuel.
Japanese Government restricts CO2 emission under Paris Agreement. Thus, waste-
to-energy generation, which is considered to be a kind of carbon neutral biomass fuel,

advances.

The 4th Quadrant —Solar City Tokyo

Because nuclear power plants have stopped their operation, we need to seek
alternative ways. Then people start to pay more attention to renewable energy.
Charging disposing waste has reduced the total amount of waste. So, Tokyo
Prefectural Government switch to solar power generation. The amount of waste is
decreased, so power generated by waste doesn’t work fully. And instead Tokyo
Prefectural Government tries to improve solar power generation. As a result, Tokyo
Prefecture become the city of solar power generation.
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Topic IoT society in 20 years focusing traffic infrastructure in Wakayama

X: Whether Lv4 self-driving cars spread, or Lv3 ones do.
Driving Force . .
Y: Whether local cooperation central city area plan performs or not.

SP Matrix

Lv4 self-driving

SUPort car is spreaded Mobile loT

society loT

regional collaboration center city regional collaboration center city zone
one concept doesn’t works concept works

Lv3 self-driving
Glocal lIoT | ricspreaded Help loT

DTopic

When The Great East Japan Earthquake occurred , we found that our lives was closely connected with
transport infrastructure.And it needs operations and maintenances while 20 years. So we focus on IoT because
it will use for transport infrastructure.

TIoT means the system which efficiently controls something by connecting something and the internet.To

experience our SP concretely, we choose Wakayama city as a model city.This is reason to choose our topics.

@Trends

1)Transportation infrastructure

Transportation infrastructure is regarded as important around the world. Recently, demonstration
experiments of automatic driving vehicles were conducted, and further development is expected in the future.
2)10T society

Currently, IoT is active in various fields in Japan.

Since IoT can operate and control more efficient by connecting the Internet and managing much information.
And further development of IoT is expected in the future.

3)Transportation infrastructure and IoT

Through collection and analysis of traffic data by utilizing advanced image

recognition technology and Al technology, setting traffic congestion and optimum

route, aiming at practical use of efficient logistics and CO2 reduction.

4)The number of people in Wakayama city has decreased from 1985.They plan various policies in terms of
traffic infrastructure and IoT.The route bus of Wakayama has fallen into a bad situation, whereas in

cooperation with the nation, they are maintaining and securing routes by assisting bus operators.
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@ Chosen Driving Forces

X Axis: At present, population concentration in Japan is progressing, and the outflow of population from
rural areas is a serious problem. Therefore, in order to overcome this situation, the government has set up
a "regional collaboration center city zone concept". When this policy works, it can prevent population outflows
from rural areas, so it has a great impact. However, uncertainty is significant because policies may not
function as intended.

Y Axis: First, if self-driving technology is established, energy efficiency will be much better than now by
moderating traffic jams and eliminating traffic lights or so. Next, many companies are developing self-driving car
positively. Big companies such as Nissan, Honda, Toyota announce they are going to practicalize level3 self-driving
cars by 2020 and about level4 ones, they are going to practicalize by late of 2020. But it is necessary to change the
low in order to put self-driving cars into practical use. Therefore, there is a gap between establishing self-driving

technology and becoming widely used.

The 1st Quadrant —Mobile IoT

Regional collaboration center city zone concept isn’t working in this quadrant. So, a population of young people
outflow to urban areas don’t stop because a lot of companies are in large cities such as Tokyo and Osaka.But traffic
access to urban cities will be easy thanks to Lv4 self-driving cars. Then, residents in Wakayama city can live

comfortably with advantage in Wakayama city. Therefore, a population outflow to urban areas is quiet.

The 2nd Quadrant — Support Society IoT

With the success of the regional cooperative central urban area concept, the public transport system is
improved and it is possible to stop the outflow of the population. Since the automatic driving vehicle has
advanced to Level 4, services such as an unattended taxi become possible.In addition, by using IoT, it is

possible to find merits not only in daily life but also as a means of transportation in the event of a disaster.

The 3rd Quadrant —Glocal IoT

It is difficult to service like an unmanned taxi due to labor costs and labor shortage, because level3 self driving
car require driver . And it takes a bit of money to lay a new train, and taxis and buses are difficult to expand
business from now. Therefore, Wakayama prefecture have improved the road to be work regional cooperative

central urban area concept So that they can stop the population outflow.

The 4th Quadrant —Help IoT

Since regional collaboration center city zone concept is working, the number of the young more decreases. In
other words, the number of commuters in Wakayama City decreases and thus the number of trains and buses
decreases and public transportation is not often used. Also, in the case of the spread of self-driving cars of
Lv3, it is difficult to realize self-driving services, and drivers need to drive a car. But elderly people left in
Wakayama City have trouble moving around the city. That’s why as a solution to this problem, Iot will be

introduced to Wakayama City.
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Topic Forms of Power Generation in Japan 20 Years from Now
X: (CO2 Emission is Restricted with a Penalty or Not.

Y: Electricity Demand Will Increase or Decrease.

Driving Forces

SP Matrix Demand for Electricity Will Increase

Eco-friendly

Various Types of

Thermal Hydroelectricity

Power Plants

CO2 Emission Is
Restricted with a Penalty

CO2 Emission Is Restricted
without a Penalty

Electric Companies Truly Eco-
Survive with i
Thermal Power F"e'.‘dly
Plants Society

Demand for Electricity Will Decrease

DTopic

The Great East Japan Earthquake revealed many problems that might arise
through the use of nuclear power plants. Generating electricity through renewable
energy is now being promoted but it has not spread enough. We can’t help but depend
on thermal power plants, but they emit CO2. Therefore, we can’t continue to generate
electricity as we do today. As half of the power plants working now will no longer be
able to operate in 20 years, we have to decide what kind of power plants we will use

20 years from now. We examined how energy generation will change.

@Trends
1) strategies to delay global warming
2) The forms of generating electricity is changing

Global warming is a serious problem and many countries create a treaty in order to
slow it down. But still it is not enough to slow down global warming completely.
Therefore, we have to develop a new system of generating electricity in a sustainable

way.

@ Chosen Driving Forces

X Axis: Paris Agreement has no strong binding force, so it is not so effective in
reducing CO2. In addition to this, the countries, such as America, which emit a lot of
CO2 haven’t participated in it. Therefore, a more powerful treaty than Paris
Agreement with a penalty is required, but how many countries will join it is uncertain.
Y Axis: According to Ministry of Economy, Trade and Industry, the amount of electric
cars will be 5 times larger than now. So the demand for electricity is expected to
increase. On the other hand, because of hollowing-out of industry, less electricity is

expected to be required. Therefore, total demand for electricity is uncertain and could

have a serious impact on the forms of power generation
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The 1st Quadrant —Various Types of Hydroelectricity

As CO2 emission is strictly restricted with a penalty, renewable energy accounts
for most of the power generation. Especially water power plants are prevalent in
Japan because Japan is rich in water resources and the government has promoted
them as a more efficient and stable way of power generation than the others. All we
have to do is build a lot of small dams around Japan. Small scale dams don’t
require large space, only one meter width is enough. So, to respond to the high

demand for electricity, hydroelectricity is the main way of generating electricity.

The 2nd Quadrant — Eco-friendly Thermal Power Plants

Responding to the increasing demand for electricity, major electric companies
develop more advanced and efficient thermal generation system, such as Gas Turbine
and Fuel Cell hybrid system (GTFC), Integrated Coal Gasification Fuel Cell Combined
Cycle (IGFC), and biomass power generation. Although there is no strict restriction on
CO2 emission, they still need to be eco-friendly. It is difficult for minor electric
companies to develop these big scale generating plants, so the government offers

subsidies on these new types of thermal power generation.

The 3rd Quadrant —Electric Companies Survive with Thermal Power Plants
Because of decreasing demand for electricity, major electric companies reduce cost
of generating electricity to maintain their benefit or raise the price of electricity. But
if they raise price of electricity, they lose customers, because now nuclear power plants
have stopped operation and small companies offer cheaper and cleaner electricity.
According to Ministry of Economy, Trade and Industry, prices of household electricity
already rose about 25% and for industry about 40% from 2010 to 2014. So, instead of
raising price, major electric companies cut down generating cost. The rate of
renewable energy increases after all, considering the environmental impact, but it’s
not a drastic increase —only 5% to 10% — although 15% increase is estimated by
Ministry of Economy, Trade and Industry. Thus, although technologies to cut cost of

thermal power genaration, the forms of generating power does not change so much.

The 4th Quadrant —Truly Eco-friendly Society

We don’t rely on thermal power generation as in the past because regulation of CO2
emission is strengthened. Therefore, renewable energy power generation develops.
Electricity demand is not so high, so these unstable renewable energies are enough to
support the demand. However, they also have problems such as a bird strike for wind
power generation, the environmental impact for building dams, and so on. So, just
because renewable energy power generation does not emit CO2, we can say it is truly

eco-friendly. So more eco-friendly renewable energies develop in this quadrant.
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Topic ZEB (Zero Energy Building) in India

X: Power infrastructure in India will be developed
Driving Forces Y: The Paris Agreement will be revised and it impose COz2

regulation on developing countries

SP Matrix o
CO, emission has been regulated
Nearly ZEB by Development of
Power saving energy Non—fossil Fuel Power

infrastructure has infrastructure has

not been developed been developed

Renewable Power No ZEB

Generation by

Large Companies

CO, emission has not been regulated

(DTopic

ZEB in India

ZEB i1s one of the technology that major companies try to develop and ZEB
will support the age of energy saving.Then we thought that building ZEB in India will
be more impactful than Japan because India has high economic growth rate and

a great interest in energy saving. That is why we chose it as a topic.

@Trends

1) That Per Capita GDP in India Increases

2) That The Number of High-income People Increases
3) That Renewable Energy Technologies Improve

@ Chosen Driving Forces

X Axis: President Modi set the target to supply electricity all the time by 2018. But
actually, it is behind schedule. Therefore, it can be said that the uncertainty of
whether power infrastructure is completed is high. And whether power
infrastructure is improved influences on the price of electric bills. If the price of electric
bills rises and there is a support by the government, companies make their buildings
ZEB. Therefore, it can be said that improving the power infrastructure affects whether
companies build ZEB.

Y Axis: If developing countries should reduce COz because of Paris Agreement, laws
of cutting down CO:2 emission from companies would be enforced. So companies will

adopt ZEB. Now, developing countries emit much COs, so whether or not the

developing countries are regulated by the Paris Agreement is greatly related to ZEB.
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The 1st Quadrant —Development of Non-fossil Fuel

India have to regulate CO2 by Paris Agreement so the India cannot increase the
electricity supplied by thermal power plants. It will convert from fired power
generation to renewable energy. India enforces the law that power company need
produce renewable energy. As we have to pay a lot of electricity bills to this power
company, we try to reduce electricity costs even if we use economical power
generation. We will adopt solar power that is low-cost energy and VPP system. It
will increase the diffusion rate of renewable energy. But nuclear power generation

will increase clearly. We conclude that the number of ZEB Ready increase.

The 2nd Quadrant —Nearly ZEB by Saving Energy

In this case, transmission efficiency remains bad because electrical infrastructure is
not improved. They need much electricity to solve the lack of electricity, but they
can't use it which is generated by thermal power plants.Therefore, most of electricity
is generated by nuclear power plants and renewable technology. In this state, power
failure will happen frequently because of they cannot adjust the amount of
electricity. Thus, they will introduce storage battery to solve that problem.In this
case, they will require companies to decrease the consumption of
electricity. Therefore, they will adopt technology used solar power generation to office
buildings.Now, transmission loss is serious, so they can not solve the problems of
lack of electricity only saving energy. For those reasons, office buildings in India will
be introduced Nearly ZEB.

The 3rd Quadrant —Renewable Power Generation by Large Companies

This condition is almost the same as present India.However, since companies in India
earn more and more and their stock price gets higher and higher as the economic
growth, their funds and demands for electricity will increase. Furthermore, as the
government of India is willing to decrease COz emission, it will launch more effective
projects aiming at it than now. When the electricity is not available, they will generate
it by themselves. When it comes to worldwide companies, they will generate it not by
diesel generators but by solar power generation.In conclusion, in India, since the

government aims at the reduction of COz, buildings will come to be Nearly ZEB.

The 4th Quadrant —No ZEB

In this quadrant, complete power infrastructure makes no power outage, so
companies needn’t use private power generation. In addition, since CO2 emission is
not regulated in this scenario and India is a developing country, economic growth will
take priority over environmental preservation. For these reasons, ZEB will not be
built.
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Topic Low-carbon Society in 20 Years in Japan

o X : Resumption of Nuclear Power Plants
Driving Forces ; . . . .
Y : Decrease in Cars Equipped with Internal Combustion Engines

SP Matrix Nuclear Power Plants Will
Resume
On the Way to a Low-Carbon

Low-Carbon Society
Society Achieved

Internal Combustion Less Internal Combustion

Engines
Engines Will Remain

Conventional Thermal
High-Carbon Power
Society Society

Nuclear Power Plants Will

Not Resume

(DTopic

A low-carbon society is one where green-house gases such as CO2 are reduced to a
level where it can be absorbed in the natural cycle. The Japanese government declared
that it will reduce carbon dioxide emissions by 80% between 1990 and 2050. It is
estimated that we need to reduce CO2 by more than 50% by 2040 to achieve this goal.
Now, global warming, which is caused by greenhouse gas emissions, is progressing
rapidly, causing substantial damage worldwide, including Japan. If CO2 continues to
be emitted into the atmosphere at the current rate, global warming will lead to ever
greater damages. We chose this topic because effective solutions are badly needed.
@Trends
1) Development of low-carbon technologies
2) Technologies for capturing and storing CO2
3) Development of new types of car engines
@ Chosen Driving Forces
X Axis: In late years, we have had less cars equipped with an internal combustion
engine, because the Japanese Government has promoted electric cars to reduce carbon
emission. The amount of CO2 emitted from an electric car is estimated to be reduced
about half of that from a gasoline car. However, the current electric car share hasn’t
reached even 1%. Against the government’s aim, cars continue exhausting carbon
dioxide. Therefore, we thought that there was uncertainty at this point.
Y Axis: The nuclear power plant accident in the East Japan Great Earthquake led
us to stop nuclear power generation. Now nuclear power plants were obliged to
prepare more strict accident measures based on this experience. However, as public

opinion towards nuclear power generation was negative, thermal power stations

replaced the nuclear power generation for a while. On the other hand, nuclear power
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generation has advantages, too. It can offer a stable power supply because it is not
dependent on climatic conditions, unlike other renewable energy. Moreover, it works
without fossil fuels, so we can say that it is an ideal way of power generation to realize

the low-carbon society.

The 1st Quadrant —Low-carbon Society Achieved

Decreasing the number of cars equipped with internal combustion engines and
increasing the number of PHV(Plug-In Hybrid Electric Vehicles), EV(Electric Vehicle)
and FCV(Fuel Cell Vehicle), carbon dioxide emissions from cars are reduced. And we
can reduce carbon dioxide emissions by resuming nuclear power plants, and besides,
electricity prices go down by 20% because nuclear plants can generate large quantity
of electricity. For these reasons, the demand for EV increases. As a result, carbon
dioxide emissions from power plants and the transportation sector decrease, so that

we can realize a low-carbon society.

The 2nd Quadrant —On the way to a Low-carbon Society

The car with internal combustion engine accounts for a large proportion in Japan.
However, as UK and France have announced that they would stop producing vehicles
equipped with internal combustion engines by 2040, the international flow of low-
carbon society will influence Japan. Now Japan has the technology to produce
electric cars at low price with stable supply. Therefore, the targeted low-carbon society
has not yet been realized in this quadrant, but it seems that it is an era when various
conditions to realize the low carbon society are being prepared in Japan and we are
heading towards it.

The 3rd Quadrant —Conventional High-carbon Society

Not decreasing the number of cars equipped with internal combustion engine, CO2
emissions from cars are not reduced. And thermal power plants are in full operation.
Although renewable energy increases, it is not the main power generation because it
requires large space and easily affected by weather. Thermal power generation has
many advantages, so it will be the main source for power generation. The prices of
gasoline and electricity are high because fossil fuels have become more expensive.
Because EVs and PHVs are expensive, people buy conventional cars equipped with

internal combustion engines. As a result, we haven’t realized a low-carbon society.

The 4th Quadrant —Thermal Power Society

Because the nuclear power plants do not resume operation, the percentage of
thermal power generation is increased. Emissions of greenhouse gases from power
plants do not decrease substantially. On the other hand, the amount of greenhouse gas
emissions from cars decreases because we have more EVs. However, as the number of
EVs, which run on electricity, increases, we have to depend more on thermal power
generation, which emits CO2. As a result, emissions of greenhouse gases remain high.

Therefore, a low carbon society has not be realized.
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Topic Main Power Generation in Japan in 20 Years

Driving Forces X:Paris Agreement is successfyl or not

Y:Virtual Money is spread or not

SP Matrix Vietual Monoy .
Cle Equalize

e sl system of

10mAss generation

Parls Agreement

Circulate Renewable
energy

economy

@ Topic

The topic of our SP is about the tendency of generating electricity in Japan in 20 years.
We think what ways of generating electricity the whole society needs.The reason why
we have chosen this topic is that electricity generation systems are closely related to
our daily life and it is not difficult for us to understand them. This is because electricity
generation systems are simple, so we can understand most of them by the knowledge

we learned in junior high school.

® Trends

1) China’s movement

The ratio of the amount of carbon dioxide emission in China was 18 percent as of 2004,
but it was 28 percent as of 2014. The amount of carbon dioxide emission now is twice
as large as 10 years ago. Besides, China announced that it would play a main role to
achieve Paris Agreement at the World Economic Forum in January 2017. China will

contribute to the successful achievement of Paris Agreement.

2) Japanese government‘s budget

Through the prospects of the cost of social security based on payment in 2012, the
budget will be more than 148.9 trillion yen. Prime Minister Abe announced that Japan
would expand job opportunities for women, extend retirement age and actively accept
foreign labor force. It is expected that the number of foreign workers will greatly

increase and the cost of social security will increase in the future.

®Chosen Driving Forces
X Axis: We decided on “whether the Paris Agreement will succeed or not” as our X-
axis. This is because whether the Paris Agreement will be successful or not has a great

influence on our attitude to the development of new energy and the amount of money

that the government will provide for developing new energy.
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Y Axis: We decided on “whether virtual money will become popular or not”as our Y-
axis. Mitsubishi Trading Company and Mitsubishi Financial Group has been
developing a new money transfer system with the Block Chain technology which
supports the prevalance of virtual money, and some developed countries such as
Estonia and some developing countries such as Venezuela have introduced virtual
money. Virtual money can contribute to establishing a new system for making deals,
and as a result, to the better management of a whole country. However, in Venezuela,
this attempt failed, and in China, virtual money is partly banned. Therefore, it has a
great impact on how a society will be developed and at the same time, the realization

of prevalance of virtual money will be quite uncertain.

The 1st Quadrant —Equalize System of Generation

There is a great effort to decrease the amount of CO2 emission on a global scale,
including developing countries. Therefore, it will be possible to smoothly make
transactions beyond boarders by virtual money. As a result, many countries will more
actively study and develop various ways of generating electricity, such as artificial

photosynthesis and Perovskite solar cells.

The 2nd Quadrant —Clean Biomass

In this scenario, the spread of virtual money and the failure of the Paris Agreement
have led to the boom of developing new power generation systems, including thermal
power generation. For example, Euglena power generation and methane hydrate

generation will be developed.

The 3rd Quadrant — Circulate Economy

In this scenario, the number of foreign workers has increased and the social security
cost has risen by aging population with a declining birthrate. As a result, the financial
strains of the Japanese government increase excessively. Therefore, the government
promotes circular economy. It is an economic model that collects used resources,
recycle them and reuse them. Thus, power generation by utilizing wastes will become

the main power generation method in the 3rd quadrant.

The 4th Quadrant —Renewable Energy

In this scenario, large numbers of countries in the world try to decrease the amount of
CO2 emission, and developed countries willingly cooperate with developing countries
to realize this goal. Therefore, it is expected that Japan and some other developed
countries conduct training for developing countries that have similar natural
surroundings. They support these countries financially and technically to develop a
new power generation system by utilizing renewable energy. They can provide these
developing countries with the knowledge and skills they have been using in their own

countries because of the similarity of their natural surroundings.
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