We cannot
proceed with
our businesses
as planned if
blackouts
frequently
occur.

Civil infrastructure, like electricity
and water supplies, are
indispensable for our daily lives
and industrial activities. Buildings,
housing, factories, and public
transportation are woven together
into the landscape of towns, and
they are powered by electricity,
gas, oil, etc. Consumption of these
energy resources are rapidly
increasing in Southeast Asia,
which will present challenges for
the future.
According to the projection
provided by the International
Energy Agency (IEA), the demand
for energy in the ten countries that
comprise the Association of South
East Asian Nations (ASEAN) will
increase by about 80% by 2035.
This is as large as Japan’s total
current demand for energy.

Leading the Asian
market through the
“Enevolution” Initiative!
Energy + Evolution = “Enevolution”
Toward the global deployment of advanced energy infrastructure, a new publicprivate partnership mechanism has been initiated.
The main target of the mechanism is Southeast Asia. We will meet the rapidly
growing demand for energy with the development of quality infrastructure.

We want to
construct several
factories in
succession,
but we’ve been
forced to delay
construction over
and over again!

It is getting
harder to secure
natural resources
because of a rapid
increase in demand
from different
locations in several
countries!

The need for energy infrastructure
is growing daily. Japan will be able
to contribute to each country’s
development in this field. In May,
2015, the “Enevolution” Initiative
for helping overseas solve energy
problems through the
dissemination of energy
technologies and know-how
(which was launched and primarily

Despite being a resource-poor
country, Japan has overcome
several energy crises and has
steadily achieved continued
economic growth as a result. The
“Enevolution” Initiative being
launched at this time not only
supports the development of
developing countries in Asia, but
also plays the role of a trailblazer
for developing new investment
environments by utilizing energyrelated technologies that are
highly efficient and reliable. This
dynamic approach toward foreign
countries will also drive changes
in domestic systems.

[Dependency on imported energy will also rapidly rise!]
（%）
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Meeting the growing demand for infrastructure with our technologies
and know-how

led by the Agency for Natural
Resources and Energy (ANRE),
METI) was created in response to
a rapid demand growth in
developing countries. Japan has
valuable experience, a wide range
of know-how and technologies,
and the ability to formulate energy
policies. Collaborating with
multilateral development banks
(MDBs) and other relevant
ministries and agencies, Japan
plans to proceed with its
strategies by uniting all relevant
organizations into these efforts.
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The vertical axis indicates dependency on imported natural gas, while the horizontal axis
indicates dependency on imported oil. A line drawn from the lower left to the upper right
shows a rise in dependency. IEA has predicted that dependency on imported energy will
rapidly rise throughout 2035. Thus, diversifying power sources and developing highly efficient
and high-quality facilities for power generation and transmission are urgent priorities.
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Identify the essential quality of “good products and
services” demanded by partner countries!

In order to contribute to
eliminating Asia’s shortage
of electricity, what actions
must Japan take?
“Contributing to eliminating the shortage of electricity will also lead to Japan’s improved energy
security,” said Hiroo Tanaka, of the Japan International Cooperation Agency (JICA). We asked him
about the current situation in developing countries and how Japan should consider the situation.

Building an equitable win-win
relationship by leveraging
opportunities
--- The main targets of the “Enevolution”
are Southeast Asian countries. Why has
electricity demand so rapidly increased
in ASEAN countries?
Tanaka: ASEAN (the Association of
Southeast Asian Nations) consists of
ten member countries: Indonesia,
Malaysia, Singapore, Philippines,
Thailand, Brunei, Viet Nam, Laos,
Myanmar, and Cambodia. Their
combined population is approximately
600 million. In addition, many of these

countries have emerging economies
that continue to grow economically at
an annual rate of 5 to 7%. As GDP
growth rate and energy consumption
are proportional, more electricity and
gasoline will be necessary as
economies develop. Also, as the
electrification rates still remain quite
low in some regions, the demand for
electricity will continue to grow further
in the future.
JICA, Japan’s official implementing
organization for ODA, is promoting
international aid for developing
countries. I’m also involved in JICA’s
development projects for the electricity

sector as a director responsible for
natural resources and energy. These
projects are driven by the governments
of developing countries, including the
ASEAN. Unlike in the past, even
international aid is facing competition
due to an increase in the number of
players. Not only China, the Republic of
Korea, and Taiwan, but also India and
original ASEAN members themselves,
such as Thailand, have become active
in investing in these regions. With this
understanding, I think that “Enevolution”
in collaboration between the public and
private sectors will be indispensable,
and also think that the timing of this
effort makes it a good opportunity.
--- So you mean that there are indeed
business opportunities?

Mr. Hiroo Tanaka
Deputy Director General and
Group Director for the Natural
Resources and Energy,
Industrial Development and Public
Policy Department,
Japan International Cooperation
Agency (JICA)

CLICK!  	J a p a n

International
Cooperation
Agency

Tanaka: Exactly. I would also like to
point out the risks caused by an
increase in energy demand. Primary
energy, such as oil, natural gas, and
coal, has always been an essential
element of international economics and
politics. Especially for Japan, which
depends on imports for most of its
primary energy, an increase in energy
demand in the ASEAN could destabilize
our energy security. From this
perspective, I think that providing
support for the stable development and
supply of energy resources and the
establishment of efficient operating
systems in these regions will have great
significance.
--- Could you give us some examples?
Tanaka: For example, there are projects
for high-efficiency coal thermal-power
generation and geothermal power
generation in Indonesia. The Japanese
government and industry support these
projects to facilitate the effective
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utilization of Indonesia’s coal resources
and geothermal energy, which also
stabilizes Japan’s imports of high
quality coal. That is to say, it is a
collaborative effort balancing the
development and utilization of primary
energy and the electricity development
of secondary energy. The diversification
of power sources and the construction
of efficient power plants in
such regions can also
contribute to Japan’s energy
security.
This is a win-win relationship
brought about through bilateral aid.
Changes in the energy supply and
demand in the specified regions will
spread from one place to another
through the market. Therefore,
JICA efforts to support Japan’s
infrastructure exports and
devotion to international
cooperation also secure a
stable supply of primary energy
for Japan.

“3L policy” supports sufficient
electricity supplies
Satisfying “3L” conditions, namely, low cost, low carbon, and
low risk, simultaneously is JICA’s policy in all energy fields.
“Indian-Ocean rim countries are also attracting attention in
addition to the countries of Southeast Asia. Countries
bordering the Indian Ocean, such as India, Sri Lanka,
Bangladesh, and Iran, as well as the east coast of Africa,
have enormous potential infrastructure needs,” Mr. Tanaka
said. A greater number of “3L” governed power supplies are
increasingly becoming necessary across the globe as well.

What quality of infrastructure
will meet these “high quality
demands”?
--- In the concept of “Enevolution”,
there is a strong insistence on the
quality of infrastructure to be exported.
Is this an advantage for Japan?
Tanaka: The key elements of quality are
“life cycle cost,” “environmental
consideration” and “safety.” Of course,
these are important. What we must
keep in mind, however, are the
perspectives of our partner countries
and their needs. The quality of
infrastructure which developing
countries and emerging economies
demand is what is “appropriate,”
“inexpensive” and “fast.” If Japan’s
infrastructure cannot meet all of these
needs, our infrastructure projects will
not be adopted, even if Japan
emphasizes their high quality. Japan
has the world's most cutting-edge
technologies for power generation,
such as high-efficiency thermal power
generation, and other technologies for
power generation and distribution lines.
In addition, Japan has strength in the
field of environmental technology. So, it
is important for Japan to improve its
productivity across our infrastructure
sector and to aim at differentiation
through the development of technology
which is a half-step or full-step ahead
of others in the future.
For example, we are expecting that the
new operation and maintenance
services achieved by utilizing IoT

Electricity consumption (kWh/capita)
<500

1000-3000

>5000

500-1000

3000-5000

N/A

Remark: The above figure shows electricity consumption during the past five years (since FY 2010).
(Loan aid (LA), grant aid (GA); technical cooperation in research and development is underway)
Source: CIA World Factbook, “Electricity consumption per capita” 2012

(Internet of Things) will move us toward
a further increase in the added value of
our electricity infrastructure.
--- You mean Japan needs to
demonstrate its capacity to meet the
unique needs of its partner countries?
Tanaka: Japan, a country whose
primary energy self-sufficiency rate is
low, has overcome several external
shocks and has achieved the world’s
highest quality, stable energy supply.
This is almost a miracle and is a
remarkable achievement indeed.
Japan’s experience should be a good
reference for Southeast Asian countries
as well. Japanese industries and
enterprises individually exert their
ingenuity in an effort to provide
necessary equipment and services
while involved in the formulation of
basic plans promoted by each
country’s government. Regardless of
the limited technological fields and
projects, various players will exert their
own ingenuity in the various

technological fields. In addition, it is
also crucial to offer financial
mechanisms which are appropriate for
developing countries linked to support
including investments and loans
through quality financing. Thanks to the
multiplier effect, the scheme
“Enevolution” will accelerate, and will
thus allow Japan to contribute to
solving energy problems in developing
countries. ---This should be a desirable
combination of factors.
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Leading the Way in Efficient Energy Utilization with
Japan’s Experience and Technology

Discovering
Japan’s
strengths

As price competition has intensified, and overseas technologies have
achieved significant progress, the question that arises is what direction
should Japan take for the future?
In order to discover Japan’s future potential, it is important to fully
leverage its considerable experience and new technologies.
This section will review the current energy situation in Japan.

Japan has advanced operation and maintenance
technologies, and its fine-tuned services have a very strong
reputation around the world. Its extensive know-how
acquired through past experience continues to help Japan
maintain the world’s trust.

Experience
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The IGCC power plant: realizing
more efficient utilization of coal

In terms of energy utilization
efficiency, Japan has remained
on top for years!

Power generation efficiency [generating end / LHV] (%)
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Among currently-commercialized coal-fired power generation
technologies, ultra-super critical (USC) power plants have the
advantage of operating with the highest possible efficiency by
increasing pressure and temperature in a steam turbine to their
ultimate limits, generating more electricity with fewer fossil fuels.
Japanese USC power plants have achieved the world’s highest level of
coal-fired energy efficiency. As shown in the graph on the left, Japan
has held the top position compared with other countries including the
U.S. and European countries for a long time. This is partly because of
its accurate maintenance technology. Maintenance makes it possible
to prevent lowering the power generation efficiency rate caused by
aging and deterioration of the equipment. This maintenance-related
know-how is one of Japan’s great strengths.
Despite this advantage, Japan is aiming toward further efficiency
improvements and research and development is actively proceeding to
make the future even better.
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Energy conservation techniques
Japan has achieved in the process
of overcoming crises

Looking back in history, modern public awareness of energy
conservation was really triggered by the oil shocks of the 1970s. These
events inspired the public and private sectors to launch vigorous
initiatives to address oil shortages. Through continued efforts, Japan
improved its energy utilization efficiency by approximately 40% over a
40-year period, from 1973 to 2012, a time during which Japan led the
world in terms of energy efficiency.
What about the current situation? The final energy consumption for FY
2013 actually decreased by 0.9% from FY 2012. Consumption in the
household sector remains flat even though the number of households
has increased and consumption in the transportation sector has begun
to show favorable results since around the year 2000. Consequently,
energy conservation has been steadily improving as a whole.

(One million tons (oil equivalent) /trillion yen)
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We are developing technologies to contribute to
concrete improvements to local economies and
solving local problems and not for the sole purpose
of advancing technology. There is significant progress
in the research and development of technologies to
“respond to these real needs”.
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Source: Comprehensive Energy Statistics,
Annual Report on National Accounts

A next generation infrastructural technology called “Integrated Coal
Gasification Combined Cycle (IGCC)” is drawing attention. It can create
high-efficiency power generation with the following three step process:
Gasifying coal, rotating a turbine powered by the coal gas and rotating
another turbine with the recovered waste heat. Compared to
conventional pulverized coal-fired power plants including the USC,
IGCC power plants improve power generation efficiency rate by 15 to
20%. In addition to the significant reduction of sulfur oxide (SOx) and
nitrogen oxide (NOx) emissions from generating the electricity, it also
enables the utilization of coal that is difficult to burn in USC power
plants.
The Nakoso Power Plant (Iwaki City, Fukushima Prefecture) (photo) is
already in commercial operation, and demonstration projects in other
regions of Japan and projects for the introduction of such plants in
Latin American and Caribbean countries are also underway.
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Giant underground substations, for
which overseas needs have been
rapidly increasing
As urbanization accelerates and economies grow, more issues will
begin to emerge; for example, land shortages and concerns about
replacing attractive landscapes with crowded buildings. In such
over-populated cities, there is an increase in demand for underground
substations that can be almost entirely hidden underground based on
technology that has allowed major equipment to be much smaller.
Such technology is increasingly attracting attention.
Some representative examples in Japan included the Takanawa
Substation, which is located under a temple, and the Shin-Toyosu
Substation, which is large enough to hold Tokyo Dome (a famous
baseball stadium). Furthermore, the upper part of underground
substations can be used as office buildings that contribute to
establishing beautiful scenery within the city. Finally, Japanese
companies have had successful results in China, the West, and other
countries, including a substation in Australia (photo) that is equipped
with world-class voltage and capacity controls.

CLICK!  	P a r t n e r s h i p f o r Q u a l i t y I n f r a s t r u c t u r e
(in Japanese)
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Launching the “Enevolution” Initiative!
METI: Comments by the personnel in charge

Providing proof of Japan’s reliability by
strengthening ties between nations.
Enevolution. The highly anticipated mobilization of Japanese technology and know-how.
This section describes the pillars of this Initiative.
As more and increasingly diverse players enter the
global energy market with the increasing demand
for energy, infrastructural problems are occurring
more frequently; For example, one company won a
contract by offering the project at the lowest price,
but the project was delayed and final electricity
output was insufficient for the needs of the region.
In another case, a project was delayed for 2 years
and the costs rose 50% above the agreed amount.
In yet another case, the plant was only able to
provide 80 megawatts of the promised 335
megawatt (MW) output.
The “Enevolution” Initiative aims to offer one-stop
solutions by integrating the formulation of energy
strategies, participation in infrastructure projects,
and the provision of technical and financial support
schemes, all according to the needs of emerging
countries. In order to unite all of Japan’s efforts,
METI collaborates with other ministries, including
the Ministry of Foreign Affairs, the Ministry of
Finance, and the Ministry of the Environment. This
strategy is being developed for international
deployment and therefore we are constantly making
improvements to the system.

CLICK!  Enevolution (in Japanese)

The improvement
of international
systems
Reduction in life cycle costs
and CO2 emissions and the
highest safety levels. We are
focusing on communicating
the importance of providing
the highest quality of
infrastructure.

Policy dialogues
Holding policy dialogues making use of
networks between key countries and
organizations, including India,
Indonesia, Thailand, Myanmar, and the
Asian Development Bank (ADB).

Providing Complete
Support-Packages
Strengthening partnerships between
the industrial world and other entities
including multilateral development
banks, to aid in the discovery of new
projects and the integration of various
types of support into single,
comprehensive packages.

Cooperation for the growth of
Indonesia Discussions about relevant
challenges are ongoing.
The government of Indonesia released a five-year plan, from
2015 through the end of 2019, designated to provide an
additional 35 gigawatts (GW) of power capacity. In March
2015, Prime Minister Abe and President Joko released a joint
statement in which both sides confirmed the importance of
taking measures against climate change and using highly
efficient coal-fired power generation as a power source. Both
sides also agreed that they would jointly express to the
international community the necessity of continuous public
financial support for coal-fired power generation as provided
by the members of the Organization for Economic Cooperation and Development (OECD). Finally, both sides
reached an agreement that Japan would cooperate with
developing this 35 GW Program.
In June 2015, a public-private collaborative team visited
Jakarta, Indonesia. The relationship between Japan and
Indonesia is getting stronger, through discussions with the
government of Indonesia on local content regulations, land
acquisition, the development of power transmission lines,
and other matters.
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like to continue establishing
Aiming to internationalize domestic would
international recognition from multiple
viewpoints to ensure the spread of
quality infrastructure on a global
industries through the efforts of a
scale.
For my part, I would like
new public-private collaborative team Kobayashi:
energy-related companies to
The “Enevolution” Initiative is also drawing attention because of its unique name.
The Office of Global Strategy for Energy Industry is playing a key role in this Initiative.
We interviewed officers from the “Enevo Office” about the background of various
measures and the thoughts of the officers.

---The Office of Global Strategy for
Energy Industry was just recently
established in May, 2015.
Watanabe: In fact, since 2014, we
have steadily been making
preparations for its establishment
while the leaders of many Asian
countries visited Japan. Of course,
each ministry in charge of energy in
ASEAN independently develops and
operates its energy policy. As a
counterpart to these ministries, ANRE
should take the initiative to advance
energy projects with those
governments. Perhaps infrastructure
exports would be difficult without
public-private cooperation? The new
Initiative is a response to the
recognition of these considerations
and the current situation.
Kurumi: In ASEAN countries, a large
number of projects are currently
underway, such as the development of
electric power infrastructure and the
construction of LNG bases. With this
in mind, Japan wonders how it can
continue to contribute to these
infrastructure developments. My
primary role is to develop environment
for this international scheme. In order
to enhance the quality of infrastructure
from such aspects as the environment
and efficiency, I’m proceeding with the
development of guidelines for that
purpose through forums such as
Asia-Pacific Economic Cooperation
(APEC).

serve as a forum for establishing such
partnerships. The Council has already
started to conduct its activities as a
team.
---Could you tell me your thoughts for
the future?
Watanabe: I think providing
comprehensive solutions will be key.
We will establish a mechanism in
which Japan’s strengths, including not
only equipment and construction but
also operation and maintenance, can
be maximized. At first, we need to
provide responses to international
bidding such as with the 35 GW
Program (described in the page to the
left). In parallel with this, we will make
efforts to improve systems for
providing comprehensive solutions.
We will create the new history of
energy strategies, working as an
international team under ANRE. With
this enthusiasm, I dedicate myself to
performing my duties every day.
Kurumi: This is my first year working
for ANRE. Previously I was in charge
of trade policies, particularly APEC
and the Group of Twenty (G20) at
METI. Leveraging such experiences, I

Masashi Watanabe, Deputy Director (center)
Kazuhiro Kurumi, Assistant Director (right)
Naoki Kobayashi, Assistant Director (left)
Office of Global Strategy for Energy Industry
Agency for Natural Resources and Energy

proactively utilize the “Enevolution”
logo. The logo is clearly printed on the
back of the business cards of all
members of the “Enevo Office”.
Watanabe: That’s right, and I would
definitely like members in related
companies of the Council to print the
logo on their business cards (smile). In
May 2016, G7 Energy Ministerial is to
be held in Kitakyushu City. Let’s boost
the Enevolution strategy together!

G7 Energy Ministerial to be
held in Kitakyushu City in
2016

The G7 Energy Ministerial is held by the Group
of Seven industrialized economies. In 2014,
and in response to the Ukraine problem, the
Meeting was held for the first time in five years.
In 2016, Japan is to chair the Meeting in
Kitakyushu City. In light of the remarkable
volatility of the international energy
environment and related geopolitical unrest,
discussions will focus on energy security.

Through cooperation with Japanese companies,
the Office of Global Strategy for Energy Industry
provides comprehensive solutions for energyrelated issues in emerging countries in Asia by
integrating measures such as the formulation of
energy strategies and policies and the provision of
support schemes.

Kobayashi: Under the supervision of
Mr. Watanabe, I’m mainly in charge of
the coordination of relevant parties.
The electricity industry and the energy
industry in Japan have mostly
expanded in domestic markets to this
point. In the future, they are to be
expanded on a global scale and hence
it is imperative that we create new
added value through public-private
collaboration. The Council of Global
Strategy for Energy Industry, which
was established in June, 2015, will
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