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eOpening Ceremony
* Opening Speech _ Head of the ChungNam Institute
» Congratulatory address _ Minister of Ministry of Trade, Industry and Energy,
Minister of Ministry of Environment,
Chair of the Chungcheongnam-do Council,
Member of National Assembly
» Special Speech _ Govenor of Chungnam (Conversion into de-coal in the new climate system)

» Keynote Speech _ Baerbel Hoehn, former German Federal Member of Parliament

esession 1

Financial Investment Trend on Eco-Friendly Energy Conversion and cases of conversion
in the power generating companies.

Chairperson HyunSu Kang, head of Chungnam Institute

» World de-coal trend and financial investment flow _ United States/ Alex Doukas
* ENEL's de-coal experience and implications _ Italy ENEL / Kooyun Jeong




esession 2

Domestic and Foreign De-Coal Eco-Friendly Energy Conversion Policies and Cases
Chairperson YulJin Lee, Member of Chungcheongnam-do Climate Energy Special Committee

¢ (Ministry of Environment) Comprehensive countermeasures on fine dust and eco-

friendly energy conversion
« Status and issues of the de-coal in Taxas _(US) Al Armendariz / Texas
* De-coal plan in Berlin and role of the local government _ (Germany) Stefan Taschner / Berlin
* The de-coal strategy and energy use structure improvement in Hebei _ (China) Li Jun / Hebei
* Chungcheongnam-do Efforts on the de-coal and eco-friendly energy _ (Korea) DongHun Shin

eComprehensive Discussion

The Local Government’s Governance For The De-Coal and Eco-Friendly Energy
Conversion and Network Construction Plan
e Speaker of Session I
Mayor of Dangjin-si(HongJang Kim), Greenpeace(Minwoo Son],
Chungnam Institute (HyunbBum Yeo), Korea Midland Power Co.Ltd.,(Dong Hun Oh)

Facilitator JaeMuk Park, Head of Daejeon Sejong Research Institute




1 RS ‘:i_%li i

H
R |




2017 EHME
ZetE e xfHe A AmEA

2017 International Conference on Coal Phase-out and Energy Transition

opening ceremony sz

=4
S EN

SAt

g1

G T




2017 EHAEL

212k oK HEH 2H| HTHA

2017 International Conference on Coal Phase-out and Energy Transition

——

INZIAL

Opening Speech

/ Kang Hyun-soo
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Good morning. | am Kang Hyun-soo,
Chief of Chungnam Institute.

| would like to express our sincere appreciation to
all of you attended the Coal Phase-out and Energy
Transition International Conference. Also, | would
like to thank the Ministry of Industry and Com-
merce, the Ministry of Environment, Chungcheong-
nam-do, Chungnam Institute, and the Conference
Advisors who hosted this event.

Currently, more than half of the domestic coal-
fired power plants are located in Chungcheong-
nam-do. New coal-fired power plants are being
built. Sixty percent of the electricity produced by
the coal-fired power plant in Chungcheongnam-do
is transmitted to other regions such as Seoul.
Power stations emit air pollutants and hot water,
threatening the local environment, ecosystem and
health. Large-scale power transmission facilities
destroy landscapes and cause damage by electro-
magnetic waves. As a result, the coal-fired pow-
er plant is recognized as a stumbling block to the
sustainable future of Chungcheongnam-do.

The new government, Moon Jaein, launched this
year, announced a bold policy that it would shut
down aged coal-fired power plants that were more
than 30 years old and would not approve the con-
struction of additional coal-fired power plants. If

o
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coal-fired power plants that have reached the end
of their life are gradually shut down, the capaci-
ty and generation of domestic coal-fired power
plants will continue to shrink.

However, the shutdown of old power plants and the
cancellation of construction of new coal-fired pow-
er plants are insufficient. Measures against coal-
fired power plants that are currently in operation
are also needed. Already, coal-fired power plants
are being reduced and gradual closure is a world-
wide trend.

Today, Baerbel Hoehn, ex-member of the German
Bundestag and other speakers, will tell us that
many investment institutions, power generation
companies and local governments around the
world are moving beyond coal-fired power gener-
ation to a new era based on energy efficiency, en-
ergy conservation and renewable energy.

Coal Phase-out is the starting point of eco-friend-
ly energy transition. Considering the social and
environmental costs, coal is not a cheap energy
source. Coal-fired power plants need to improve
environmental facilities to reduce pollutant emis-
sions and significantly reduce greenhouse gas
emissions. When the air pollution is severe, the
operation of the power plant should be suspend-
ed. The total amount of power generation should
be restricted to a certain limit. The social costs of
coal-fired power generation should be included in

energy tax, electricity rates, and electricity pur-
chasing criteria.

On the other hand, energy saving, energy efficien-
cy improvement, and renewable energy will be
better alternatives for environmentally, socially
and economically. We need to find ways to narrow
the gap between the present and the future more
effectively and more quickly.

Today ‘s conference is the first large-scale inter-
national conference held by local governments
on the subject of Coal Phase-out in Korea. | hope
that this meeting will be a valuable opportunity to
present the direction and task of energy transition
policy of Korea.

Local governments, local businesses, citizens can
play a bigger role in opening a new energy future. |
hope to share and learn about the various thoughts
and intentions of all those gathered here.

Thank you

o

iz 1 Auowaua) buluadg

£

[
Iy




|

M HAL

_I ==
==

-
[l

FE O] 2| A0 AHAB10f

k=1
=

X
[

= EFME}
= = 1

(=]
2K

HA

/ Kang Hyun-soo

=M ZAH

2017 International Conference on Coal Phase-out and Energy Transition

b

2
=

AT

—

—
o

3 ol x|

2017 EAMEL
Opening Speech

i

gl

EISIUTHAS Z7|0f| Tt

AEO]| et =L A



0 /1

Opening Ceremony | 7{3| |

= Ul
o ol o
K ol =
B A |
T K P
o & OF

. <. Ho

DRI

T = U

uuAu_lh_

I Wm_uu_._n

=T Um oz 4

AR G

d e S

LR

= o ou . .

3o H O

S~ e o I

~ 80 XAl

u_._l_.Al__l_Iw_rm._H_

2N =0 gy

._OL H__l_l__l__u_._u

KO wo ! o7 & R

< 0 S Ul w X

1 K mUu I & RO
¥ 3 uk 1o mk = W:ww @_
=04 o) o2 zn K
mrool §8 = N KRk J g W
ROUC g U S © m
Rislo m K o0 XY
I I N1
GEE TG of MWK
K s X ool X KW oo F
Llnu_uHIm.E_.Aol__u HEM_.M_._._A_
= O._|_|.FyOM ._A_._._._._.1.__.J_.OL|
Wk Juouu <toor - ml%h/
ool xR A ol o il
ook o ool
H dBElg IR REoAED R -
S 5 05 - K HmH
42| R o I ou A ©
wox oo = I oo ©f S
o KF D% ojo] 2 T =
gl = 0 = ORI =)

S OLoZroal x O O o R

J b BL& R o g Rl RO T O

oW E Ao = gy m I

o T XRPgEd g w3

e Re Ry 2T X B oo

ol o ol kK & M o i < o 0O

i

s
XAlSH

14

—
=
=

X

N
EXl

=]
chero] & 2

i
=

t

o

—

|
Sk

|.

| H[ZO0[ Of|LX] A
= FHZ XGFE7t

—

|| LI, 2= O] Xt

.
o

|

FAIZ10

—
.

[=)
=

AlS
EPN
SuE
=7
41X

=Y
4]
gt

=13

o1
HHEo= of Lf

AXHQt Oj2fo)

[

[=5|
2
al]
N

)

—

—

|I-IO =
H==

.
[=)

A= L0

LIEE BH7[L
HE| =]

F

=]
LIt MEfst

o
O:

<)
I

I.

S

=}

1
oz

o{of

HOF
L|Ct.

1go=2

2HH O XIESE, ofHX |2 &, HHolLRE 2t
2|7t Le|L2t oL X

HMOoZ At
| —
=7

£
5
ol
=]
X



——

2017 SHAJEH
21542 OfL{XIME 2| HTBA

2017 International Conference on Coal Phase-out and Energy Transition

At

Congratulatory
address / Yoon Seok Woo

Greetings, this is seokwoo Yoon, the chairper-
son of the Chungcheongnam-do Council

| am pleased that "International conference is
held in the theme of "De-coal and eco-friend-
ly energy transition policy in the new climate
system in Yesan-gun, a city reforming into
Naepo new town, during the beautiful season of
heightening autumn. I and 2.2 million residents
of Chungnam sincerely congratulate on the
conference.

| would like to extend my deepest gratitude and
encouragement to the governor Heejung Ahn of
Chungcheongnam-do, Hyunsoo Kang, head of
Chungnam Institute, and all of related people
who have made this meaningful event for today.
| also would like express my sincere gratitude
to Minister Yunkyu Bek of Ministry of Trade,
Industry, and Energy, Minister Eunkyung Kim,
Mayor Hongjang Kim of Dangjin, lawmaker
Kikyu Er, former congressman Barbel Hohn of
Bundestag, and many honored guests coming
from home and abroad who came to today’s

precious event.

The concerns of air pollution such as fine

o
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dusts have reached serious level. Especially,

in Chungcheongnam-do where coal thermal
power plants are concentrated, there are

rising concerns on the old power plants. Also,
people’s wish to live happily in the pleasant
environmental condition is rising as seen in the
voices of local residents opposing to new exten-
sion of power plant.

In this regard, Chugceongnam-do is also
continuing efforts to ensure the environmental
rights of residents and to improve quality of life
by operating a ‘special committee to reduce
fine dust emission and harmful substances
coming from coal thermal power plant’.

In this period, the new government has started
and spread of sympathy on ‘de-coal and tran-
sition to ‘eco-friendly energy’ is very encourag-
ing. There is said that ‘everything is never too
late”.

For the goal of sustainable development in pri-
ority of nature and environment, the desirable
energy transition which minimizes the climate
change should be steadily implemented.

| hope that today’s meaningful time would

turn out as the valuable opportunity to actively
prepare for the ‘new climate system in 2010". |
congratulate again on holding the "Internation-
al Conference,. Thank you
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Special Speech

otel

De-coal Eco-friendly Energy Transition Interna-
tional Conference Speech

Guests from Korea and overseas participated
in the international conference on eco-friend-
ly energy transition,| and people of Chugnam
sincerely welcome your visit.This is governor
of Chungnam, Heejung Ahn.l am very glad to
have an opportunity to discuss about the urgent
problem in this period and find the solution
with you. Today, | hope to share our wisdom
and experience about de-coal and eco-friendly
energy transition and look forward to gather
powers to make better future for humanity.

Dear distinguished guests,

When | was young, coal was a very thankful
presence.The poor people could go through
harsh winter in Korea with cheap briquette
made of coal.Although it emitted smoky smell
and many polluting substances, people could
not think of the environment since they were
cold and poor.The coal was became spotlighted
as the fuel for the ordinary people. Over the
past several decades when industrialization

/ An Hee jung

was the national task, South Korea generated
the electricity cheaply with coal and it lighted
the villages and operated machines in the fac-
tory. Now, however, things have changed.
Numerous problems of coal are appearing
which were hidden behind the advantage of
cheap fuel.

Because of the find dust coming from the coal
thermal power plant, our children cannot play
on the school yard. The residents around coal
power plant complaints about the power plant
saying that cannot even open the window.

The sky in Korea is often covered with fine dust
particles and Chungnam is the region where
those damages are concentrated

Last 2016, NASA and National Institute of
Environmental Research in Korea announced
that amount of the fine dusts such as sulfur
dioxide gas floating on the thermal power plant
concentrated area in Chungnam is twice the
amount of Seoul.

This announcement was very shocking.

o
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The reality of air pollution in Chungnam which
has not been well known has been released.
Approximately 50% of coal thermal plants

in Korea are concentrated in Chungcheong-
nam-do.

Chungcheongnam-do sends out around 60 % of
generated electricity to Seoul and other metro-
politan cities while suffering from the environ-
mental pollution due to coal power plant and
undertaking social and environmental costs of
electricity distribution facilities.

We are both victims and assailant in terms of
energy problem.

To consume more electricity, someone has to
suffer from the fine dusts while someone on
the other side of the Earth can lose their living
foundation because of the abnormal climate
changes.

The way we consume energy now is neither
sustainable nor righteous.

The way we consume energy now also cannot
sustainable development for present and future
generation.

The energy policy should minimize the pollu-
tion and should be changed into the righteous

policy which divides the burdens equally.

In order to make such policy, our energy gen-
eration and energy consumption patterns also
should change.

Until now, South Korea’s energy policy focused
on “supplying the cheap energy sufficiently”.
Families and industries did not have to cut
energy consumption and they did not feel the
need to increase the energy efficiency.

When they were short of energies, they chose
the easy way of building more power plants
instead of using the energy efficiently.

It is no longer possible to continue these meas-
ures, and such waste of energy should not be
continued.

Fortunately, public awareness shift is occurring
on the energy supply and demand system.
Nuclear fear due to the great East Japan earth-
quake in 2011

Black Out situation happened in South Korea
on September, 2011

Movement against transmission tower on
Milyang in
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The hunger-strike resisting the additional
establishment of coal thermal power plant in
2016.

As the cases resisting to or raising doubt to
conventional electricity supply and demand
system appeared, there are self-reflection on
current electricity generation methods and
excessive consumption.

In particular, under the new weather system
agreed in December 2015, the current electrici-
ty generation methods and energy consumption
methods cannot be sustained.

Now is the time for a fundamental shift in the
energy policy.

| would like to mention to promise of
Chungnam regarding the de-coal eco-friendly
energy transition. | also would like to make
some suggestions to the central government
and international community.

First of all, the local government’s authority on
energy policy needs to be strengthened.

In the last few years, Chungcheongnam-do has
been leading the measures to solve the fine
dust problem derived from the coal thermal
power plant and also has been leading the
changes in the national policy.

We will continue to propose reinforcing the role
of the local governments in energy policy and
play the leading role.

First of all, we propose to institutionalize so
that the local government can decide the social
life span of coal thermal power plant.

Seocheon thermal power plant unit 1 and 2
completed in 1983 were operated until the first
half of this year and got abolished in July 1st
2017. On the other hand, Boryeong thermal
power plant unit 1 and 2 completed in 1983 and
1984 are siill operated for 34 years.

Such old facilities emit 5 to 7 times the pollut-
ants compared to modern facilities.

In July of last year, Chungcheongnam-do
proposed to shorten the life span of old coal
thermal power plant to 30 years..

o
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The local government should have the authority
to shut down the plant in accordance with
plant’'s durability.

The autonomous community responsible for
health and life of the citizens in the region
should actively response to the environment
pollution due to facility deterioration.

In addition, Chungcheongnam-do will endeavor
to foster ‘energy citizen” and ‘new energy in-
dustry’.

Within this year, Chungnam will set ‘regional
energy transition vision” working with citizen
participating group

We would like to get rid of traditional method of
the government deciding the energy policy and
making the citizens to follow the policy.

The energy policy which is closely related with
life of citizens should actively reflect the opin-
ions of the citizens,

Moreover, participation and support from the
citizens is essential for the big project of de-
coal and energy transition.

Therefore, public-private governance is

more important than any other fields, and

Chungnam-do will support the citizens to make
them as the main agent in energy policy deci-
sion.

Furthermore, Chungceongnam-do will foster
new growing energy industries in the renew-
able energy distribution and proliferation
process

We will make sure that business opportunities
are not concentrated to few large companies.
We will also improve the policies and provide
administrate support in order to help the local
citizens to use the business opportunity to raise
their income.

Secondly, we suggest to the central govern-
ment to build de-coal roadmap and change the
energy distribution system to decentralized
distribution system.

Concentrating large scale plants on the water-
front and mass consumption of energy from the
cities of far distance revealed many problems.
The local citizens near the power plant had to
undertake social and environmental damages
and the external investors and citizens enjoyed
the profit and convenience.

Such old electricity supply and demand system
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should be changed in to the local distributed
generation and consumption systems.

In order to do this, Chungcheongnam-do re-
quires the following to the central government.
The central government should raise funds for
eco-friendly energy transition and support the
local government to autonomously establish
and develop renewable energy system as soon
as possible.

If the central government supports the local
government with eco-friendly energy transition
funds, Chungcheongnam-do will work with

its citizens to design and construct the new
regional decentralized energy system.

Also, the central government should actual-
ize the de-coal roadmap and specify energy
transition plans for coal thermal power plant’s
capacity, reduction of installed capacity, and
non-fossil fuels.

The blueprints should be prepared so that the
people and power plant companies can antici-
pate and adapt to the future of de-coal.

There are two logics that have maintained fossil

fuel power generation.
There is no technical alternative and high eco-
nomic feasibility.

Through technological progress, some renewa-
ble energy had been evaluated to have reached
the level of efficiency and economic feasibility
equivalent to fossil fuel power generation.

In addition, the recognition that coal thermal
power generation promoted by the economical
reasoning involves huge economic and social
costs are spreading in the international com-
munity.

The era of electricity generation using the fossil
fuel is gradually falling.

Now, we are standing on the turning point of
changing the traditional energy supply policies
to new policies promoting the renewable ener-

gy.

Thirdly, we suggest the domestic and abroad
network construction of the local governments

for de-coal.

o
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On December 12, 2015, 195 nations participat-
ed in the 21st UN framework convention on
climate change unanimously adopted ‘Paris
Agreement’.

Both advanced nations and developing nations
agreed on the reduction of greenhouse gas
emission. South Korea also aims to reduce 37%
of the emission by 2030.

However, some nations are implementing
stronger policies.

For example, Ontario, Canada has completely
abolished coal thermal power plant in 2014
and the United Kingdom announced its goal of
shutting down all coal thermal power plant by
2025.

We need to share the experience and wisdom
with the nations and local governments imple-
menting the de-cal advance.

| suggest to build a ‘de-coal network’ between
the nations that are implementing the ‘de-coal’
policy and especially the local governments
with similar condition to our Chungnam.

| am suggesting the network between the local

governments which will enable sharing of
experiences, planning the supporting policies,
and setting a goal and implementing the goal
before the nation.

Lastly, I would like to clarify that de-coal and
energy transition is not a burden anymore and
it is a new opportunity.

IBM was the strongest in the computer market
during the 70s and 80s. However, IBM was
obsessed with the centralized data system

and could not follow the transition into small
distributed data system, losing its competitive-
ness.

Energy generation consumption system is also
developing in the direction of miniaturization
and decentralization.

The generalization of portable energy gener-
ation equipment is not a story of the distant
future.

The current energy policy insisting on the large
scale plant can interfere with future energy
development.

We need to break the institutional entry barrier
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of renewable energy generation and consump-
tion and support the related businesses to
make various attempts.

As a result, new development driving force and
related job creation will be promoted through
renewable energy industry.

Considering the ripple effect of energy industry,
growth of the eco-friendly energy field will
influence other industries.

Just like the energy transition led the indus-
trial revolution in the history, the transition to
eco-friendly energy we are experiencing right
now can cause another industrial revolution.
Chungnam which suffered from the coal ther-
mal power plant will break from the energy
supply and demand system centering on the
fossil fuel.

Chungnam is the optimal place to make the
new model.

Today in Chungnam, we will open the new door
to the era of eco-friendly energy transition.
Thank You.
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Barbel Hohn is a member Bérbel Hohn

of the German Bundestag

Barbel Hohn is a member of the German Bundestag

and Chall' Of the Commlt' and chair of the Committee on the Environment, Nature
Conservation and Nuclear Safety. She was vice-chair of
tee the Green Party in parliament and headed the working

group on environmental, energy, transport, agricultural
and consumer policy.

Climate change, the transition to renewable sources of
energy and the fight against nuclear power are the fo-
cus of her work. She participated in various UN climate
conferences, and is a regular speaker at international
climate and energy conventions.

Before being elected to the Bundestag in 2005, Barbel
Hohn was Minister for the Environment, Agriculture and
Consumer Protection in Germany’s biggest state, North
Rhine-Westphalia, from 1995-2005. In that function she
played a leadership role in Europe’s response to the mad
cow disease epidemic, improved consumer rights and
promoted energy efficiency and renewable sources of
energy.

1995-2000
Minister of Environment in Nordrhein-Westfalen

2005-2017
Member of the Bundestag

Barbel Hohn 2014-2017

Chair of the Committee on the Environment
HiO{E =2
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Short speech summary
Ms. Hohn will speak especially about German climate and energy policy and its transition
during the last decades. Key elements in German climate and energy

policy are laws, ordinances and support programmes. Meanwhile, economic opportunities

and half a million jobs are created through renewable energy sources and energy efficiency.

Energy efficiency makes companies more competitive and

reduce dependence on energy imports.

Besides this, Ms. Hohn “s talk will focus on the phase-out of coal and nuclear energy,
the costs of different energy systems, and also about social implications.

Barbel Hohn
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World de-coal trend and
financial investment flow

Alex Doukas

Alex Doukas is a Senior Campaigner at Oil Change In-
ternational. His work focuses on ending international
subsidies and public finance for fossil fuels, and shifting
public resources toward building a clean energy future,
including access to clean energy for all.

g \
£

2 “jk\ \ Previously, Alex worked with the World Resources Insti-
' tute, where he focused on making international climate
AleX DOUkaS finance more effective, including through the design of
the Green Climate Fund, as well as catalyzing finance for

OoF | clean energy access.
SIENESTIN 9

Alex has also worked with the Pembina Institute in Can-
ada on energy and climate policy, in Canada and beyond.
His interest in energy access and sustainability has also
previously taken him to Bhutan and Lao PDR to work on
appropriate technology and energy access.

Alex holds an M.Sc. from the University of Oxford in En-

vironmental Change and Management, and a B.A. Hons.
from the University of Toronto.
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Globally, signs point to a terminal decline for

coal-fired power

e The International Energy Agency (IEA), normal-
ly bullish on coal-fired power relative to many
analysts, concluded in 2017 that “investment in
coal-fired generation may have reached an all-
time peak,” and projected a “dramatic slowdown
in investment in coal-fired power” in future.’

2016 saw historically low levels of final invest-
ment decisions for future coal capacity, and 40
GW of coal-fired plant capacity was commis-
sioned globally (20GW less than in 2015), accord-
ing to IEA.

Overall investment in renewable electricity
sources outpaced coal-fired power investment
by a factor of 4 to 1 in 2016, with renewable to-
talling $297 billion vs. well under $80 billion in
coal-fired power, according to |EA.

The IEA concludes that coal demand in China has
peaked. In January of 2017, China canceled 103
coal-fired plants, dozens of which were already
under construction, eliminating 120 GW of future
coal capacity. In May of 2017, China suspended
new coal-fired power plant construction in 29
provinces. 2

¢ In May, 14 GW of coal-fired capacity in India was
cancelled, while solar tariffs have been in free

1 _ https://www.iea.org/publications/wei2017/
2 _ http://reut.rs/2ygBnTV
3 _ https://bloom.bg/2gpbFuJ

fall, with some solar tenders in 2017 below the
tariff for new coal-fired power.? India also has
plans to shut 37 gigawatts of coal-fired plants
due to air pollution and water stress issues.*

In October, Indonesia’s energy minister an-
nounced no new coal plants will be built in Java
5, home to 60% of Indonesia’s population, largely
due to overcapacity concerns & falling costs of
renewable.

University of Oxford researched found that: “even
under the very optimistic assumption that oth-
er sectors reduce emissions in line with a 2°C
target, no new emitting electricity infrastructure
can be built after 2017 [...] unless other infra-
structure is retired early or retrofitted with car-
bon capture....”*

Commitments to phase out coal are accelerating

globally:

e While coal has been declining in key markets
including China, India, and beyond, a number of
governments have already committed to phase
out coal-fired power completely. Many of these
commitments came in 2016. Belgium ceased
coal power generation in 2016. Portugal, Ireland,
Austria, Sweden and Denmark are approaching
coal phase-out by 2025 or earlier.

e France has committed to end coal-fired power

4 _https://bloom.bg/2gnHé6VV
5 _ http://reut.rs/2i7j7el

6 _ http://www.oxfordmartin.ox.ac.uk/publications/view/2119
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World de-coal trend and financial investment flow

by 2023, the UK by 2025, and Canada and Finland
by 2030. Germany has committed to phase out
half of coal-fired power plants by 2030 (though
they will need to do more, faster to meet the gov-
ernment’s own climate targets). Italy is currently
considering coal phase out scenarios, but has
yet to make a commitment. More than half the
US coal fleet has been retired since 2010, (262
plants); the rate of retirements has accelerated
Trump’s election. In Japan, despite pro-coal gov-
ernment policy, multiple coal-fired projects have
been canceled in 2017.

Just this month, the newly-formed government
in the Netherlands committed to ending coal-
fired power by 2030, shutting down three plants
that were only completed in 2015, highlighting
the risk of stranded coal assets in jurisdictions
where coal-fired power development continues
without attention to the changing market and
policy landscape.

Korea has recently taken important and delib-
erate steps to curtail coal domestically. Presi-
dent Moon Jae-in has announced plans to shut
down 10 old coal-fired power plants - cancelling
all plants older than 30 years during his term
- while also committing to not build new coal
plants. This announcement was also accompa-
nied by a commitment of $12.2 billion to develop

alternative energy sources and a pledge to re-
duce emissions by 37% by 2030.

In terms of national-level coal phase-out, anal-
yses have identified that within OECD countries,
coal-fired power should be phased out by 2030 at
the latest to offer a hope of meeting the aims of
the Paris Agreement on climate change.” Thus,
it is important that these trends in the decline
of coal continue to accelerate, including through
political commitments to phase out coal entirely
on an ambitious timeline, led by OECD countries
such as Korea.

In October, 2017, Canada and the UK launched
a global alliance on the phase out of coal, to be
promoted at the upcoming UN climate negotia-
tions in Bonn, Germany this November. ® These
governments have invited others to join them in
declaring a commitment to phase out coal pow-
er.

Costs of renewable electricity are rapidly declin-

ing, competing with (and beating) coal

e The World Economic Forum Renewable Infra-
structure Investment Handbook notes that “by
2020, solar photovoltaic is projected to have a
lower [levelized cost of electricity] than coal or
natural gas-fired generation throughout the
world. Renewable infrastructure has moved

7 _ http://bit.ly/2ytgen1
8 _ http://bit.ly/2gz5dhA
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much closer to utility-like investments and no
longer presents frontier technology-like risks.”?

In the U.S., the highly-respected energy analyst,
Lazard, has indicated the levelized cost of elec-
tricity from utility-scale solar and wind is now
below coal, and even in most cases below com-
bined cycle gas.

Around the world, new records were set in 2016
and 2017 for the unsubsidized price of clean en-
ergy, with utility-scale solar below 2.5 US cents
/ kWh, onshore wind at 3.0 US cents / kWh, and
offshore wind at just below 5 US cents / kWh (see
Figure 6). These real-world examples of unsub-
sidized renewable electricity prices demonstrate
that renewable energy is fast outpacing coal in
many markets, even without any consideration
for the climate pollution and local air pollution
from coal-fired power.

e Bloomberg New Energy Finance forecasts,
which have proven far more reliable than pro-
jections from most other analysts including the
IEA, indicate that 86% of investment in electricity
generation from 2017 through 2040 will be in ze-

ro-emissions renewables.

Private finance trends: A turn away from coal &

e Earlier in October, Michael Wilkins, the head of
climate and environmental risk at Standard and
Poor’s Global Ratings, said “the tide has turned”
in the global energy transition, and economic
viability of assets like coal-fired power stations
will be “vastly impaired.” " Ratings agencies are
paying attention.

Banks are recognizing not only the financial risks
associated with involvement in coal-fired power
development, but also the reputational risks.
Commitments from private banks to to restrict
or phase out coal finance include (to namy only
a few): BNP Paribas, Barclays, DeutscheBank,
HSBC, PNC, JPMorgan Chase, Credit Suisse,
UBS, Société Générale, Standard Chartered,
RBS, Morgan Stanley, Wells Fargo, Citi, Bank of
America, Goldman Sachs, and ING.

Public finance trends: some restrictions on coal

finance, and Korea could be a world leader

increased damage bank brands that remain

9 _ http://bit.ly/2hrUrvQ
10_ http://bit.ly/2giYQSB

e Restrictions on coal finance at a number of mul-
tilateral development banks were implement-
ed in 2013, including at World Bank Group and
many more. Bilateral public finance institutions
of many countries have also restricted coal fi-
nance, including Brazil, UK, France, Germany,
Netherlands, and many more.

11 _ http://bit.ly/2y0fi4Q
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¢ In November 2015, 29 export credit agencies of
OECD governments (including Korea's) agreed to
restrict finance for coal power, but many loop-
holes remain that allow for coal financing.

Between 2013 and 2015, public finance for coal
across the G20 countries and multilateral devel-
opment banks averaged at least $10 billion an-
nually. 12

The top three countries providing public finance
for coal over this three-year period were China,
Japan, and Korea. Relative to the overall size of
its economy, Korea was the largest provider of
public finance for coal projects, with well over $2
billion in public finance for coal projects between
2014 and 2016. The majority of this financing
was provided through the Export-Import Bank
of Korea,with some from K-SURE, and smaller
amounts from Korea Development Bank / Korea
Finance Corporation.

e Even more worrying is Korea's potential future
public finance for coal. The coal pipeline for Ko-
rea’s public finance institutions indicates that
they could provide $2.7 billion in additional public
finance for coal projects in the coming few years,
driving over 4,000 MW of new coal-fired power
capacity around the world, mostly in Southeast
Asia and Sub-Saharan Africa. Potential future

12 _ http://bit.ly/2toX5VN

public finance for renewable energy, by contrast,
is less than $100 million (according to limited
available data on the project pipeline for Korea’s
public finance institutions). As of October 2017,
Korean public finance institutions currently have
$2.7 billion in coal finance in the pipeline, and
zero renewable energy finance, according to
publicly available data (which is limited due to a
lack of transparency).

To demonstrate the same kind of leadership on
coal-fired power abroad as it has shown at home,
Korea can implement a phase-out of public fi-
nance for coal-related activities, restricting its
public finance institutions from participation in
these projects. Public money is relatively scarce,
and is extremely important in sending signals to
the wider market and influencing other financial
flows. This public finance be used as wisely and
strategically as possible.

By ending public finance for coal, Korea's region-
al leadership on this issue could also produce
strong pressure within the region on Japan and
China to restrict their public finance for coal in-
frastructure, which remains a crucial lifeline for
the expansion of coal projects across other parts
of developing Asia. For example, an analysis of
22 coal projects in Indonesia found over 90% of
the projects were backed by export credit agen-
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cies or development banks of foreign countries.

Beyond coal: public finance flows to oil & gas de-

velopment, missing opportunity in renewables

e Across G20 governments and multilateral de-
velopment banks, public finance for oil, gas, and
coal continues to be vastly larger than support
for renewable energy. Between 2013 and 2015,
58% of G20 public energy finance went to fossil
fuels, and just 15% to clean energy, with the re-
mainder to energy that fits in neither the clean
nor fossil fuel category (such as transmission /
distribution infrastructure).

This public finance trend contrasts starkly with
trends in private finance, where a clear and rapid
shift toward finance for clean energy infrastruc-
ture is already underway.

Korea is not only a major provider of public fi-
nance for coal, but also for oil and gas. Korea is
third behind only China and Japan, providing $9
billion per year in public finance for oil, gas, and
coal.

While making important decisions on the future
of Korea’s public finance for coal, the govern-
ment and people of Korea should also consid-
er carefully the role of Korea in financing other
kinds of fossil fuel expansion abroad given the

urgency of the climate change crisis. Korea is
also perfectly positioned to take advantage of the
rapidly growing opportunities in the clean energy
space, and as host of the Green Climate Fund,
can leverage leadership and expertise in green
finance to expand opportunities for Korean clean
energy businesses at home and abroad.
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Coal’'s terminal decline:

Trends in coal investment, coal phase-out
commitments, and global energy finance

International Conference on Coal Phase-out and Energy Transition
October 25, 2017

Alex Doukas, Qil Change International

What does fulfilling the Paris Agreement
mean for energy supply & the power sector?
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Paris Agreement goals:
Links to fossil fuel finance

The Paris Agreement's objectives include:

= "Holding the increase in the global average temperature to well
below 2°C above pre-industrial levels and pursuing efforts to limit
the temperature increase to 1.5°C above pre-industrial levels [...]"

= "Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development.”

New Oil Change International report:
The Sky’s Limit

Our approach:
= Took IPCC carbon budgets and updated them to account for what

we've burned in the last few years

= Assessed the carbon budgets for a likely chance (66%) of staying
below 2°C, and a medium chance (50%) of staying below 1.5°C

= Used a proprietary industry database from Rystad Energy for ol
and gas projects, and IEA data for coal mines, to determine
emissions from already-developed fields and mines

o
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Emissions from developed fossil fuel reserves vs. carbon budgets

1,200
B Carbon Budget M Oil, Proven M Qil, Probable M Gas, Proven M Gas, Probable
B Coal Land use Cement

1,000 S

400 —1.5°C limit

Developed Reserves 2*C 1.5°C
Sources: Rystad Energy. International Energy Agency (IEA), World Energy Council, iIntergovernmental Panel on Climate Change (IPCC)

Implications for the power sector?

= In 2016, researchers from the University of Oxford found that:

“Even under the very optimistic assumption that
other sectors reduce emissions in line with a 2°C
target, no new emitting electricity infrastructure can
be built after 2017 for this target to be met, unless
other electricity infrastructure is retired early or
retrofitted with carbon capture technologies.”
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Implications for the power sector?

Therefore, betting on emitting power infrastructure means gambling
on one of two highly uncertain factors:

1. That governments will not regulate climate change in line with
the aims of the Paris Agreement (which assumes dire outcomes
for the climate and society); or,

1. That carbon capture and storage technology will rapidly become

cheap enough to retrofit onto fossil fuel power plants, while still
being cost-competitive with renewable sources of electricity.

Coal is in terminal decline around the world
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Global energy investment in 2016, by energy type
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Source: IEA. World Energy Investment 2017 heat
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Cost of renewables rapidly undercutting
cost of new (and even existing) coal

World average levelized cost of electricity by source

0.7 -
0.6
- 0.5 ==|and-Based Wind
g_gﬁf_ ===Wind-Offshore
804 :
g === Solar Photovoltaic
o 0.3 ====Small Hydro
e Coal
o Nuclear
:.J
0.1 A
\—_—; T —
0 T

i : ; Y Source: World Economic Forum, Renewable
2000 2005 2010 Infrastructure Investment Handbook.
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US levelized cost of electricity by source, 2016
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Source: Lazard's LCOE analysis, Version 10

Record unsubsidized solar PV price

Country: UAE
Bidder: Marubeni
Signed: 2017
Construction: 2019

Price: US$ 2.42

Source: Adapted from Bloomberg New Energy Finance; adapted from presentation by Michael Liebrich, BNEF
(hitps:/fabout bnef com/blog/michael-liebreich-state-industry-keynote-bnef-emea-summit-2017/)
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Record unsubsidized onshore wind price

Country: Morocco
Bidder: Enel Green'
Signed: 2016 i
Construction: 2018

Price: US$ 3.0 c/k

Source: Adapted from Bloomberg New Energy Finance; adapted from presentation by Michael Liebrich, BNEF

(https:/fabout bnef.com/blog/michael-liebreich-state-industry-keynote-bnef-emea-summit-2017/)

US levelized cost of electricity by source, 2016

($ trillion - 2016 real)

Fossil fuels

14%

Solar $2.8

$10.2 trillion Nuclear | &'
yero [ -

Gas $0.8

oot [ o7

Source: BNEF New Energy Outlook 2017
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| Commitments to phase out
coal are accelerating globally

Coal phase-out commitments around the world

2016: Belgium
2023: France
2025: UK, Portugal, Ireland, Austria, Sweden, Denmark

2030: Canada, Finland, Netherlands (incl. plants built in
2015!)

= Later, or currently considering concrete deadline: Germany, Italy, ?
= Encouraging partial commitments from Korea

= US experiencing rapid coal decline despite lack of commitment

o
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Coal phase-out commitments around the world

= Recent analysis indicates OECD countries must phase out coal by 2030 at
latest to get on track with Paris Agreement goals.

= Coal phase-out trends must accelerate, led by OECD countries such as
Korea. Could Korea join new Canada and UK coal phase-out coalition?

I * I Government Gouvernement
of Canada du Canada
Home = Environment and Climate Change Canada

Canada and the United Kingdom announce
a global alliance on coal phase-out

Private finance trends:

Banks turn away from coal, with increasing
damage to brands for banks that remain

L Uoissas
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Private finance is turning away from coal

Dozens of major banks have committed to restrict
or end coal finance, including:

BNP Paribas « UBS * Goldman Sachs
Barclays = Société Générale = Bank of America
DeutscheBank = Standard Chartered = Wells Fargo
HSBC * RBS * JPMorgan Chase
Citi * Morgan Stanley » Credit Suisse

Ratings agencies are taking note of coal’s decline

Michael Wilkins, Standard and Poor’s:

= "The tide has turned" in the global energy
transition, regardless of political posturing
from leaders like Donald Trump

= Economic viability of coal mines and coal-fired
power stations will be "vastly impaired”
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a

Private finance: top global coal banks
Bank name 2014|2015 2016

1 CHINA CONSTRUCTION BANK $1.7168 $3.0348 $2.9758
AGRICULTURAL BANK OF CHINA $2.588B $1.470B $1.8768

JPMORGAN CHASE $1.1698 $1.4188 $2.2748

BARCLAYS $1.2278 $1.7678

WELLS FARGO

1 MIZUHO $506 M $863 M $1.4308

e Concentrated in Asia

(China & Japan)

e Large year-over-year

increase in coal finance
from Japan’s major

private banks from
2015 to 2016
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| How does Korea’s public
energy finance measure up?

Commitments to restrict public finance for coal

= Restrictions on multilateral development bank coal finance, 2013:
World Bank Group, European Investment Bank, and European
Bank for Reconstruction and Development all restrict coal finance.

= More recently, executives of China-led Asian Infrastructure
Investment Bank announced it has no plans to fund coal plants.
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Commitments to restrict public finance for coal
(cont’d)
= Restrictions on bilateral public finance for coal including aid
agencies, national development banks, development finance
institutions, and export credit agencies, depending on the country.
= Countries with bilateral restrictions include the UK, Brazil, France,
Germany, Denmark, Finland, the Netherlands, Iceland, Sweden,
Norway, and the United States (notwithstanding Trump’s efforts).
= In November 2015, 29 export credit agencies of OECD
governments entered into an agreement to restrict financing for
coal-fired power plants; Korea is a party to this, but it has
significant loopholes.
Annual Average of Public Finance for Fossil Fuels,
Top 10 G20 Countries, 2013-2015
$18
$16
$14
v $12
2 $10
o
o  $8
w
> s6
$4 -
$2
$0
Japan China South United Germany Canada Brazil ltaly Argentina Saudi
Arabia

Source: “Talk is Cheap.” 2017 report by Qil Change Interational, WWF, Sierra Club, & Friends of the Earth report with regional partners
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Largest G20 ECA Financiers of Coal by Institution,
Annual Average, 2013-2015

$1,400

$800 -

$600 -

USD Millions
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1 1
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EXIM _I

Source: “Talk is Cheap.” 2017 report by Oil Change International, WWF, Sierra Club, & Friends of the Earth report with regional partners

Pipeline of future coal vs. renewable projects in Korean
public finance institutions, according to public data
3
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Korea’'s public finance for coal:
Key takeaways

= Relative to the size of its economy, Korea is the largest
provider of public finance for coal projects

= Korean public finance institutions currently have 31X more
potential coal finance in the pipeline than renewable energy

finance

= To be a leader not just at home but around the world, Korea
can commit to phase out public finance for coal-related
activities, and boost its clean energy business

| Beyond coal:

Korea's public finance for oil & gas development
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Public finance for energy, by energy type, G20 country
bilateral institutions & key multilateral development banks

Source: ‘Talk is Cheap.” 2017 report by Qil
Change International, WWF, Sierra Club, &
BMFossii M Clean M Other Friends of the Earth report with regional partners

Public finance for energy, G20 country bilateral institutions
and key multilateral development banks
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Korea's public finance for oil and gas:
Key takeaway

= Korea’s public finance for oil, gas, and coal is almost as
large as the combined public fossil fuel finance of the United
States and Germany, compared to less than $100 million
per year for solar and wind projects.

= To demonstrate global leadership beyond coal, Korea could
also reconsider its public finance for oil and gas, and is well
positioned to grow its public finance for clean energy.

Conclusion

The world is at a turning point on energy and climate change.

The government, people, and businesses of Korea are
well-positioned to make a conscious decision to lead the
clean energy transition, and to avoid the imminent
financial damage resulting from the global collapse of coal.

L uoissas




——

2017 SHAJEH
21542 OfL{XIME 2| HTBA

2017 International Conference on Coal Phase-out and Energy Transition

Alex Doukas
alex@priceofoil.org

‘OILCHA

N TERNAT

NGE

| O N A L




——

Alex Doukas World de-coal trend and financial investment flow 58 / 59

That's the proportion of multilateral development bank fossil fuel financing
that was clearly linked to energy access objectives between FY12 and FY14

Development finance for fossil fuel
projects is not serving the poor
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session 01

/

ENELs de-coal
experience and
implications

v

Gu-Yoon Chung

10
gl_l__'nl'

Gu-Yoon Chung

Gu-Yoon Chung is the Head of Business Development of
the Asia Pacific region for Enel Green Power (EGP), the
Enel division dedicated to the development and opera-
tion of renewable energy plants. With Enel focusing its
growth investments in renewable energy and in emerg-
ing markets, Gu-Yoon manages the team of developers
scouting and developing projects in a region spanning
South Asia, Southeast Asia, East Asia and the Pacific.
Gu-Yoon oversaw the acquisition and integration of a re-
newable company in India, EGP’s first entry into the Asia
Pacific, in 2015 and recently led the acquisition of the
largest ready-to-build PV project Australia.

Mr. Chung graduated from Seoul National University
with a bachelor’s degree in international relations and a
Master of Public Administration (MPA] degree in public
administration. He also received an MPA from the Ken-
nedy School of Government at Harvard University where
he conducted research on international climate policy,
authoring a published article titled “Sectoral Approach-
es for a post-2012 Climate Regime”.

Mr. Chung served as an officer of the South Korean army
during which he was an instructor at the Korea Military
Academy.

Since August 2016, he lives in Singapore with his wife
and two children.
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Technology’s enduring evolution has allowed hu-
manity to continuously identify and exploit the
sources of energy that best address its needs. The
present day is no exception as the age of wood,
coal, gas, and nuclear has now paved the way for
the age of renewable energy which has already be-
come a mainstay in today’s energy landscape.

In 2015, ENEL announced its decision to reduce its
fossil fuel generation portfolio due to economic,
risk mitigation as well as environmental concerns
that include climate change. With a goal of ful-
ly de-carbonizing its generation fleet by 2050, 23
fossil fuel plants amounting to 11 GW of capacity
has already been decommissioned while a further
5 GW will be removed by 2019. ENEL has also re-
duced its carbon footprint by way of disposing its
entire upstream gas exploration and production
portfolio as well as coal fired power plants held in
other markets. Furthermore, ENEL has commit-
ted not to invest in any further large-scale thermal
generation projects.

ENEL's decision to exit fossil fuels was made pos-
sible by its early investment into renewable energy
which allowed it to fully harness its growth poten-
tial. Since the launch of Enel Green Power (EGP)
in 2009 that created the dedicated ENEL compa-
ny focusing on renewable energy, EGP has led the
growth in the sector to become one of its leaders,
boasting an installed capacity of 33 GW that is
spread across all five continents and all renewable
energy technologies.

At the same time, the energy world is at the cusp
of a new paradigm shift. While the existing busi-
ness model was based on a centralized and unidi-
rectional value chain where supply is required to
synchronously match demand, today’s decentral-
izing forces of digitalization and electrification are
allowing demand sources to become active partic-
ipants in the market where they can impact supply.
Demand response, energy efficiency, and other
demand-side services are enabling many different
business models. In particular, the electrification
of the transportation sector through the spread
of electric vehicles and the entailing charging in-
frastructure holds the potential of creating new
sources of electricity demand as well as business
opportunities.

In order to proactively respond to these trends as
an opportunity for future growth, ENEL recent-
ly launched a dedicated business division, Enel
E-Solutions, that is focusing on these service-re-
lated businesses. As electricity generation con-
tinues to be de-carbonized, the electrification of
energy demand will allow humanity to use energy
in a sustainable manner. END
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Enel Group

Leading the Energy Transition

International Energy Conference on Coal Phase-Out
October 2017

Gu-Yoon Chung
Head of Business Development Asia Pacific

Enel Green Power C N Cl

Presentation Overview

O Introduction of Enel Group

O Phase-out of Fossil Fuel Generation
O Renewable Energy

O A New Paradigm

Ccnct




Gu-Yoon Chung ENEL’s de-coal experience and implicatons 88 / 89

Enel Group today 'clalel

Global and Diversified Operator("

i Diversified by tech .
r ~36 GW renewabléca 5 H i i
I 35 T oAl gy o m‘m & geographieally . B e=s

& (3t countries) @
a4 oWihermal o : .
R B t.;?m;:fm P | Nl

Leadership in the . +39%

.I 426 TWh Eléanciiybisinnmed o segments of the : _ DIVIdenfi per
1.9 mn km DistributionNetworks ‘value chain ; share since 2013
i 62 mn distribution end Us&@ - Market cap. €53 bn®
~17.5 mn free retail customers : 2
263 TWh Electricity sold to end customers Focused on 2016 EBITDA: €15.2 bn
10.6 bem gas sold to end customers : % Wil
S sustainability &

ﬁ I 63,500 Employees

growth

World leader in the energy market

1As of Sept 2017 2. Including large Hydro 3 as of 3 July 2017

Enel’s organisation 'clalell

Simple and effective organization

Group CEO

Administration, Finance and Control
Human Resources and Organisation

Communications . e

Legal and Corporate Affairs "—*'_
European Affairs

Audit

Global
Renewable E-Solutions
Energies
Hlalonel |

Global Global Global

Infrastructure & Thermal Trading &

L 4 Italy Networks Generation Upstream Gas
Global Business Lines
* Customers |
0 + Best practices implementation
Europe & £ « Local stakeholders
orth Africa % + Technology/Solutions
« - Regulat
=] = T
—. 8 TN Efficiencies in Capex & Opex
o + Capital allocation
.I = Cash flow
+ EBITDA
* EBITDA
'I 4
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2016 financial results!

FY 2016

Revenues 70.6 €bn
m ltaly
Ordinary EBITDA? 15.2 €bn
m [beria
Net ordinary income 3.2€bn REE Europeiand NorthvAfrca
m Latin America
Net debt 37.6 €bn 5%, 24%, = North and Central America
1. Data as of December 31% 20716 c
2. Excluding extraordinary items for 102 €mn in 2016 2
3. Breakdown excludes -0.1 €bn form holding and services
Operational data 'clale)!
Leadership along the various segments of the value chain
Key indicators? Enel and European peers?
Infrastructure & Networks Customers’ GG = 62
62 mn end users (mn) -~
41.2 mn smart meters peracsn 27 35
q i eNGie
1.9 mn km grids e 23
Retail - &
56 4 mn power customers Fagor 132
5.5 mn gas customers Installed 8"(‘! 83
capacity —
Gw) encie 70
i ( RWE 42
Renewables generation —_ 45
35.9 GW of installed capacity® eon 9
GrdLength G oo
” (mn km) 5
Thermal generation auroec
46.8 GW of installed capacity ean
RWE
EN—E-IE

1. Data as of December 315 2016. 2. Data as of December 31< 2016, 3. Retail Customer. Free + Regulated; 4. Figure refers fo the European penimeler (Engie does not disclosure total numbe

6
o
customers); 5. If doesn’t include 1.9 GW of managed capacity
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Portfolio breakdown 'cale)

Production mix Installed capacity Distributed energy Customers (power + gas)

L 10% 13%

= Nuclear mNuclear u italy ultaly
Geal i Iberia m [beria

o mCCGT ]

mOil + Gas u 0il + Gas Europe & North Africa Europe & North Africa

= Hydro = Hydro )

u Other Renewables u Other Renewables = Latin America mLatin America

1. Data as of 31 December 2016

2017-2019 Strategic plan — Key pillars 'clalel

Operational Industrial Group Active portfolio Shareholder
efficiency growth simplification management remuneration
Digitalization Rebalancing capex between Ongoing simplification Structural rotation Increasing dividends
enables networks and renewables to improve alignment, of assets during plan period
acceleration on focus and efficiency providing cerlainty in the
operational transition phase with a
efficiency minimum DPS?2

m0pex =Maintenance Capex Growth Caeex Ongoing simplification Capital recycling Dividends policy

e

EGP optimization at
country level

Latam further
simplification at country
level

2016 2019 = Networks = Renewables
“Regulated + quasi-regulated’

T S

1. Networks, generation with long-ferm PPA, renewables with PPA and generation in the Iberian islands
2. Minimum Dividend Per Share 2015: 0.16 €/sh; 2016: 0.18 €/sh, 2017 0.21 €/sh

2015 2016 2017 2018 2019
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Presentation Overview

O Introduction of Enel Group

J Phase-out of Fossil Fuel Generation
U Renewable Energy

O A New Paradigm

Evolution of Energy Use Gpel

History of Fuel Substitution in the U.S. !

0%
1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Evolution of the U.S. primary energy mix (1780-2012) and projection to 2035-2100

Technology has always driven the energy sector’s transition to tackle the key issues of the day,
but it has also set the stage for future challenges and opportunities

o



——

Gu-Yoon Chung ENEL's de-coal experience and implicatons 92 / 93

Phase-out of Fossil Fuel Generation O:;r\ei

2015
Investor day

2015-19 Strategic Plan
New foundations for growth

A Te ¥ : t:

OSSR FRANCESCO STARACE

e

March 19, 2015 Francesco Starace
CEO, Enel Group (2014 — present)

Enel Investor Day Presentation (London, March 2015)

Phase-out of Fossil Fuel Generation O*"‘Oi
2015-2019 strategic plan g
Operational efficiency: focus on opex’' ~
[
Networks . Network digitalization 32— cond user

+ Centralized planning 385 817

+ Workforce management using mobile devices j_-_

+ Lever, jlobal procurement 2014 2019
Renewables  + Economies of scale 80 » o‘ DW

« O&M best practice standardization

« Maintenance contract optimization _-_-_

&

2014 2019
;Tx:'l » Capacity shut down for ca. 13 GW? (T3 renw
Pron 445 413
+ Profitability assessment of each power plant E
= Leverage global procurement
2014 2013
Sl + Cost Reduction for Holding and Country (A%} worfom
= 2 = Furmd Coe
Services via in-sourcing and headcount 24% 21%
reduction
2018 2018

Pursuing efficiency across all the businesses

1 in nominal tems
2 Cumuaive 201419

Enel Investor Day Presentation (London, March 2015)

o
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2015-2019 strategi
b e o
Industrial growth: main criteria

| Decreasing business risk profile: no merchant exposure e
= coal) volatility

\I» < 500 MW, more modularity

Increasing optionality based on Ero';ectsizeand
diversification

Significant flexibility in total spending ‘ “ Quick execution

[ Average time to EBITDA less than 2 years and high level “ investments from cash flows
of selffinancing

Phase-out of Fossil Fuel Generation 'clalell

\I- De-risk from fuel price (oil, gas,

T :
No new coal generation

Solid EBITDA growth i
More renewable generation

Enel Investor Day Presentation (London, March 2015)

Towards complete de-carbonization by 2050

CO; specific emissions performance and target of reduction

(9coa/KWheg)

Carbon
Neutrality

S 1990 2007 2012 2013 2014 2020 2050

Phase-out of Fossil Fuel Generation CNCIL

o
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Current Strategy on de-carbonization
In alignment with UN Sustainable Development Goals

Related SDGs

1 CLIMATE

ACTION

1. Including managed capacity

onel

Enel Investor Day Presentation (May 2017)

Industrial actions

Related targets/commitments

Development of renewable capacity

+~8 GW of additional renewable capacity
by 20181

Reduction of thermal capacity

~-16 GW by 2019

Specific CO, emissions reduction

< 350 gCO2 /KWheq by 2020
(-25% base year 2007)

Environmental retrofitting of selected plants

~500 €mn of investment by 2020

m

Current Strategy on environment
In alignment with UN Sustainable Development Goals

Related SDGs

onel

Enel Investor Day Presentation (May 2017)

Industrial actions

Related targets/commitments

CLEAN WATER
AND SANITATION

1 LIFE
BELOW WATER

1 CLIMATE

ACTION

15 Siine

~
-~
&=
1
—
—

Reduction of SO, specific emissions

-30% by 2020 (vs 2010)

Reduction of NO, specific emissions

-30% by 2020 (vs 2010)

Reduction of particulates specific
emissions

-70% by 2020 (vs 2010)

Reduction of water specific consumption

-30% by 2020 (vs 2010)

Reduction of waste produced

-20% by 2020 (vs 2015)
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Challenge into Opportunity

Futur-e
23 13cw
Power Plants total power to be . ]
involved decommissioned 4 Sites already requallﬂed

11 GW already shut-down

6 sites under reconversion through a “Calls for
Projects” procedure

a010 comamaTo

= 2 sale process in advanced stage

Internal requalification for logistics or other energy

i G 9 5 opportunities
%_,. LB
—
@ e

Unique requalification program worldwide

Challenge into Opportunity 'clalel!

Possible use of requalified thermal generation sites

[

Gas storage I

3D Printing

Arts and cultural
complex
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Broader exit from fossil fuels

Disposal of upstream gas assets

AOUSINESS MEWS HOVEMDER 1), 2013 / 256 M | 4 YEARS &

Enel completes SeverEnergia sale to
Rosneft for $1.8 billion

Reuters Staf 1w mEAD v f

enel

Enel’s organisation [elalell

Simple and effective organization
==
|

Ramtratin, Franee a5 ool
© Jman Rossurces ans Grpmmanen
et s orporate. s

© s it Susamamny

© European Allan

MILAN (Reuters) - Italy’s biggest utility Enel (ENELMI) said on Wednesday it

had completed the sale of its stake in SeverEnergia to Russia’s Rosneft
(ROSN.MM) for §1.8 billion.

Sale of Stake in Operating Upstream Gas Fields in Russia

ALEANNA COMPLETES ACQUISITION OF
UPSTREAM GAS ASSETS IN ITALY FROM ENEL

MMENTS

BY TMHOWARD

Sale of Exploration Upstream Gas Assets in Italy

‘Glabal Business Lines _

T = =
eI
5 Efcmncy i o amd e
|
- e,
e

Broader exit from fossil fuels

Sale of Thermal Assets in Eastern Europe

HYDRO

T4 units - 1,654 MW
® Gabcikovo = 747 MW

1,000 MW - 2 units
mhiuclear Power Flant

ENEL CLOSES DISPOSAL TO EPH
OF 50% OF STAKE IN SLOVENSKE

ELEKTRARNE

Psidiad -

Sale of Majority Stake in Slovakian Utility

NUCLEAR w-h-v--
w940 MW ~ 2 units
WTwo féw units under construction

THERMAL
=518 MW

= Fual: Lignite, O/l

880 MW
® Fuel; Cosl, Gas, Ol
= 1

Slovenske Elektrarne portfolio

Enel aims to sell Russia's Reftinskaya
power plant in 2017: CEO

4

| Konakowskaya GRES
2.56W; gas

Katya Golubkova 2 MM READ v f

ST PETERSBURG, Russia (Reuters) - Italy’s Enel (ENELMI) has mandated

Sberbank (SBER.MM) to arrange the sale of its Reftinskaya coal power plant in
Russia and hopes to do the deal in 2017, Enel Chief Executive Francesco Starace

said.

Plan to divest in Russian coal generation asset

Enel Reftinskaya (3.8 GW coal)

o
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Presentation Overview

O Introduction of Enel Group

O Phase-out of Fossil Fuel Generation
L Renewable Energy

O A New Paradigm

e

A record year for renewables
Key figures for 2016

+161 GW of new renewable capacity installed
+9% vs 2015 of which 30% is new solar PV installed

For second consecutive year, more than 50% of
new installed capacity comes from renewable
energy

146 counries have introduced regulation to
incentivize or otherwise support renewable
energy development

3 times more competitive auctions were
conducted compared to 2015

Wind turbine costs have reduced 1/3 since 2009,
while solar panel costs have reduced 80% in the
same period. Reductions ongoing

O » & D}

o
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Investment in Renewable Energy 'clalell
2016 — New record in installed capacity despite slight drop in investment amount

161 GW

Capacity Installed
(2004-16) +535 %
$287 Bn

¥ %
Investiment 20 GW —
(2004-16) +363 %
$62 Bn

" 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Installed capacity continues to grow against backdrop of investment amount reduction —
o s thanks to reduction in costs in technology and financing 2

Growth in renewables (2016 vs 2012) 'clale)!

— across Continents and Technology

ﬁ.—\ =) Ho \

2012 2 272 GW

2012 > 102 GW

2016 < 296 GW 124 2016 = 467 GW
102]
m 0 . - B o N . s .
Europe North Asia South Africa RoW Europe North Asia South Africa RoW
America America America America
a0
30 Y
I ey Pl e |
2012 - 1089 GW 2012 > 91 GW
2016 > 1243 GW 111 2016 2 123 GW
7 9 5 5 3 17
- o0 el o8 2 o om AU
Europe North Asia South Africa RoW Europe North Asia South Africa RoW
America America America America

More than 2100 MW installed around the world, +40% since 2012

Fonte: IRENA 2017

o
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Renewable Energy: getting more competitive

Price $/MWh from the main auctions around the world

Number of countries with competitive
auctions introduced

40
30
20
10
Dlllllll

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Wind: $ 20-30
PV: § 50-65

Wind: § 32
PV: § 27

Wind: § 37
PV: § 48
Hydro: $ 44

Brazil

]

)
enel

wind: $ 46

PV:$ 76

PV: § 65-68

Fonte: REN21; BNEF

Source: IEA, BNEF Prices refer to $/MWh

South Africa

Wind: $ 41
PV: § 57 5

Renewables nearing Cost Parity

Levelized Cost of Energy Comparison Projection

$/MWh
200

180
160
140
120
100

80 em—

60
40
20

0

2017 2020 ‘ 2025 2030 2035

Source: Bloomberg New Energy Finance
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=== (Onshore wind

o C0al
Utility-scale PV
CCGT
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Enel Green Power
Leading Company in Renewable Energy

cnel

Europe and
North America NorthpAfrica 29 36 GW®
1.5 GW
21.2 GwW Countries Installed Capacity
. g Sub-Saharan 85 TWh +1 200
Latin America Africa and Asia [ [T
12.5 GW I operating capacity 0.6GW Production Operative Plants
# capacity under execution/construction
1% 3%
h : \|
ﬁ]_\_ = :} § F ‘A‘ Pipeline by technology
b3 - ' —_ 0 19.5
Bl Wind [l Solar 5
Hydro@ Wind Solar Geothermal Biomass Gw

2T”TGW 80GW 15GW 0.8GW

Il Hydro [l Geothermal

0.2GwW

World leader in Renewables

ree: Company, Data as of Apr 7
Does not include 2.2 GW of managed capacity. 2. Including Large Hydro

=

27

Enel Green Power: sector leader

Fastest growing renewable player vs. European peers

2016 Add GW - net of disposals and excl. large hydro

2,00

0,92
0,82
0,58
029 0,34

S HC l :gm ﬁ rnovtvsls GG G\acciona |

'IBERDROLA |

Source:

Enel Green Power
Iberdrola Renovables Resulis 2016

EDF energies nouvelles  Bloomberg New Energy Finance

EDP renovaveis 2016 Results (February 28th,2017)

Engie Appendices FY 2016 Resulis (March 2nd 2017}

Acciona FY 2016 January-December Results presentation (March 1sf 2017)

cncel

. C\ AC' + 254 MW Hydro (ltaly, Iberia, Brazil, Colombia); +370 MW Wind
(ltaly, Iberia, Chile, Mexico, USA, South Africa); +775 MW Sclar
(Italy, Chile, Panama, USA, South Africa)
-
IBERDAOLA + 584 MW Wind (UK, USA)

m + 750 MW Wind (Belgium, China, France, Portugal, South Africa,
UK, USA); + 149 MW Solar PV (USA, Chile); +22 MW Other (USA,
France)

ﬁ renovineis +821 MW wind (USA, Mexico, Brazil, ltaly, France, Portugal)

+ 211 MW Solar (Chile, France, India); +62 MW Wind (Brazil,

SU Belgium)

@.\au:iona + 246 MW Solar PV (Chile); + 96 MW Wind (USA, India)

Relazione finanziaria annuale 2016 (Aprif 2017}, Investor presentation 2017-19 strategic plan (March 2017)

28
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The Business Development in ENEL (2004) 'elalel!

Thermal projects crowding out Renewable projects

¥ RES and Conventional projects developed by the

International Business International Operations & Business
Development Area

¥ Small team for renewables: =20 people
worldwide; focus on 4 hubs; Rome, Madrid, San

Reneviable José and Boston
Development » Opportunistic approach to global expansion

» Entry strategy based on M&A operations

» Multi-tasking management: no clear repartition
of roles and activities

» No processes and procedures set

] North Latin ¥ Focus on countries with stable regulatory
Iberia Balkans AEE Ananed framework and incentive schemes

29

2009: ENEL Green Power 'clalel

A New Company Focused on Renewables Market

|

able energies:
fundamentals in all geographies
of renewables installed capacity, 2008-2020

North America

| | | E— i
2 Amm.ane,
Affar v Busnass Parsonale @
e = = [ = ==
D. Marcozzi G. Fazio A. De Paoli 8. Fori R Deambrogic V. Vagliasindi (3.i.) G. Stratta
Latin America
[ [ [ \ | ( )
Area ik A Area Iralia Area ltala INGW ma
a tord America s B s Yo
urops sl —" Esarcizio Sviluppe 1saGw 108 min
—
F. Starace (a.i)  T. Volpe V. Ceechi V. Viagliasindi R PL Wibeim M. Bezreccheri po el Ll
[ Up to 1,900 GW of renewable capacity additions }

» 2009: ENEL GREEN POWER is the new company of the ENEL Group fully dedicated to renewable energies
» EGP was funded in order to capture the sustained RES market growth

» The RES market mechanisms as well as the increasing competitiveness forced to think a new paradigm of expansion

30
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EGP Evolution: New Approach to Development

2009-2016

.\a Growth in renewables (GW)"

n Power: large renewable player well
ned in growth geographies
P ——

Enel Green Power at a glance

o Covnne "

Creation of the Tender

enel

2016 |

ountries of Prasence [ Eounties of Intarast

> Focus on mature markets »  2012: first tender RSA % 34 countries with ongoing BD
with supporting policies (Round 2) Management team activities out of the 17
» Development activities based » Development teams Cor?sfolid_ation_ of the EGP countries of EGP presence
on M&A opportunities organized by area to cope position in Africa and LATAM » More than 65% of BDs on the
; ; : with increasing Enter into the 15! Asian market: field
#» First PPAs in emerging s : i
markets, e.g. Central competitiveness Indlia > Anew country: Peru, Australia

America, Brazil.
» 2009: first Leilao in Brazil

» Co-development agreements
and greenfield projects as
core BD operations

Scouting of new business
models and technologies

4 new countries open in 1 year:
India, Kenya, Germany,
Morocco

3

Enel Green Power Growth

enel

2009-2016"
INVESTMENTS BY AREA (€/BN)
| FY20102 | | FYz011? | | Fr20122 | | FY2013* | | Fr2014 | | 3Q201%% |
i il 1% 2%
N N N N wl N 7\
€1,2Mid €1,7MId £1,5MId €1,3Mld % £1,6Mld £€1,6MId

__ Europe

"

. \ 4 X / =%/ \ \
__ North America ™ ew 9% 10 1% e
__ Mew Markets o

‘ QOver €8.5bn CAPEX since 2010, of which an increasing share is allocaled to emerging markets |

INSTALLED CAPACITY BY TECHNOLOGY (MW)

1%

1%

19 1% 19 2% '*05% 3% '®03%
\| .y \ .
 w | N i
W Hydro 9 .
HGeo 7079 TS 2.001
I Solar [ MW 54%
M Bio 7 St Y
‘M Cogneration y I &

¥ EGP caught most of the RES market growth acting as first mover and diversifying both geographically and technologically
» The constant interaction among functions and areas allowed EGP to exploit cross-country synergies and economies of scale

1: data as of September 30, 2015 12
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Enel Green Power
Recent achievements (2015 - Present): 4,628 MW in two years!

B30 VO SRy 7 il Russia

B s 7. ““| EGP awarded 201 MW

- Gelrmatny ; Wind tender

2 Spain rilling exploration at new
usa EGP awarded 540 Mw | €| 9eothermal site (26 M) " 4“/{?(‘/\
Biggest EGP wind farm (400 Wind and 339 MW PV 4
MW) under construction 5 India
< - ) In 2015 BLP acquisition.
= Competitive participation in
?\ i~ recent 750 MW PV auction
Mexico B 7
In 2016 1,000 MW PV awarded " Morocco Indonesia
in a tender + 200 MW Wind EI\?VTI ?’\\;\fa{r!dted gﬂ EGP awarded concession to
aTaIndenden R explore and develop 55 MW
eothermal
Zambia [
Peru In 2016 Awarded »
326 MW awarged in 3 technologies: 34 MW of PV
Lo Largest EGE?K;i;r plant (292 ) Australi
MW) under construction Acquired 275 MW of PV, the
== largest solar plant in the continent
- ~
[ Operational presence Advanced development . Growth

Integrated business model

calel

Business Development

Engineering & Construction

Operation & Maintenance

= |dentification of projects
= Screening of opportunities
® Development and evaluation

® CAPEX allocation

Realization of approved projects
Technology development
Acquisition integration

CAPEX expenditure

Operation of plants
Production optimization

Operational improvement

Generation of EBITDA

Commercial Offering

Industrial and commercial approach to the value creation
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Managing complexity claie]
Wind and Solar projects: NPV of cost breakdown
I
s‘\%' Wind
1N
Financing ] 3% 31%
[ Financing ]
-—'. Opex (incl. Tax) ] 21% [ ——— ] 19%
S& §§ I
@d Modules & BOP | 45% (" Turbines s Bop ] 46%
2% 58
= Development Cost ] 4% [ Development Cost ] 4%

Note: approximate values 35

Presentation Overview

O Introduction of Enel Group

O Phase-out of Fossil Fuel Generation
O Renewable Energy

O A New Paradigm

et
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What are the next big things for the sector? 'clalel

Disruptive innovation will accelerate the transition towards a low carbon economy

n commodity to
service

E-cars are driving storage price Utilities could own no networks  Digitalization is creating New actors such as local
tumbling at utility scale or generation assets in the future opportunities for smaller players  dispatchers and aggregators are
resulting in increasing emerging in the energy sector

competition in the sector

Margins are shrinking and utilities are looking for new sources of revenues + monitoring

new sectors to survive s

Supply meet Demand? Demand meet Supply! 'clalel

The Case for Demand Response

PROBLEM SOLUTION

5:00 PM 5:00 PM

38
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Impact of “Grid edge technologies” CNCI
The Case for Demand-side Services

Electricity system built to cope with peak demand, and thus the
have an average system utilization rate of 54-55% (in the US)

Daily load (GW)

S Reduces
ons peak
valleys (if cars demand

charged at
right times)

Electric vehicles

Demand response

Distributed storage overall

Grid edge technologies could support peak demand reduction (through overall reduction and

@ Energy efficiency

shifting/flattening) — a 10% decrease in peak demand equates to ~$80B of value in the US alone

Presented at Warld Economic Forum (January 2017 Davos Annua! Mesfing Session), Grid Edge Transfarmation Initstive (Presenfed by Francesco Starace, GEO of ENEL,
and Jean-Pascal Tricows, CEC of Schneider Electric)

Mate: Average US asset utilization rate of 54-55% is from the EIA showing values for 2015 for coal and natural gss fired combined cycle plants: peak demand in the US is ~710,000 MWh (in lst= July 2016); EIA
esfimates §1, 110 per kW for combined cycle natural gas plants installed in recent years; value creation is equivalent o savings from cost avoidance of buiding fraditional peaking plants, savings on energy costs
) and savi i costs; Source: EIA; Bain analysis

Electric Vehicle Charging Infrastructure 'clalel

Deploying all charging technologies

& Quick charging
3.7 kWAC -22 kWAC
Battery
Quick charging Electric
Vehicle
) 22 KWAC - 22 KWAC (BEV)
" 'I.

Fast charging
43 KW AC - 50 kW DC

Plug-in
Hybrid
Electric
Vehicle
Ultra Fast charging (PHEV)

150 kW DC — 350 kW DC

We have built a deployment plan for rollout of charging stations
in Italy and our captive markets

L Uoissas
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EV Battery Monetization 'clalel
Aggregating Capacity... ...to unlock flexibility ...and provide services
EV Batteries Aggregation Platform Desired Target Load Curve
60
EVSE back-end il
anaal Grid Regulation services
~ 40
enel, [T EMMPltiorm * Primary Frequency Regulation
30 akiW
VIG g =t - = Demand Response
Smart l gl V2G
Charging = 10 I I I I Customer Assets Optimization
; o LLLLL 1 = Demand Charge Management
T J3T5 T 9T 120 h: A 1912952
- Hours / Minutes / Seconds = Grid Connection optimization
= de =L NG e
Customer Preferences enewables Plant integration
Aggregation capabilities will be key to monetize through unidirectional
and bidirectional services while EV not used (90% of lifetime)
V2G pilot project in Denmark and UK 'clalel!
In pictures

42




——

Gu-Yoon Chung ENEL’s de-coal experience and implications

108/ 109

Electricity sector is in transition

From the old model...

calc]

[ Generation ]—[ Transmission H Distribution ]—[ Retail

]—

A simple and linear model

43

Electricity sector is in transition

...to a new energy market paradigm

Actively manage
the grid

Distribution

Link supply to
load

Focus on
baseload
\‘
market v“
Customer \ paradigm "AV AN
i =
Pl AV £

Customers
become active
consumers

AN
’l/}-‘sﬁ/‘&

>

Storage used to
manage grids

calc]
Engage with

customers

Become an acfive
partcipant

Offer new
products and
services

Customers go or
remain off-grid

a4

o
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ENEL has already started to transform itself three years ago to C = Cl
operate in the new energy paradigm, but...

Open Power approach & values

Responsibility

Proactivity

... the great acceleration of market changes and the increasing C "‘Cl
competition requires more focus through a dedicated organization

The Global E-Solutions Business Line focuses on offering a wide range of both
Global E-Solutions non-commodity and digital solutions to residential customers, small/medium/large

o enterprises, as well as public administration, and is responsible at Group level for:
mission

* managing the portfolio of solutions, as well as growing the customer
base both in existing and new countries, in accordance with security, safety
and environmental guidelines and regulations, maximizing customer value and
operational efficiency, sharing with Countries the growth and profitability
targets;

+ innovating and developing all solutions by managing the entire lifecycle,
from ideation to technological development, from testing to commercialization,
sales, operations and post-sales activities, leveraging on best practices;

+ scouting new technologies and developing new business models and
revenue streams, both in existing and new countries also through equity
transactions.

o
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Global E-Solutions

Four solutions portfolios

calc]

Portfolio Some solutions Some lever Portfolio Some solutions Some lever
e-City — Public Lighting e-Home - “Smart Home® )
— Artistic Lighting Technology - Energy Monitoring Bundle with
] — B2M Energy Efficiency aggregator - Home Elecric appliances commodity
Solutions DSO — Lighting B2C
— Smart Signaling ST — Energy Management Invoice
— Smart Security Consumer Platforms
— Fiber optic — Health and Wail-being
- — Off Grid Solutions e — E-vehicle (e.g. car, bus,
e-Industries  _ /i G soutions e-Mobility drone)
- — Energy Management — Recharge services
= Systems i Q — Recharge infrastructures Ectndat)
E:E — BZ2B Energy Efficiency Lty — Vehicle-to-grid 3 Eation)
Solutions — Infegrated mobility
— Distnbuted Generation — Second life baftery services

Main messages

Change is constant.

Energy transition is already here.

calc]

sustainable, flexible and affordable

Change takes effort (and trial & error)

Electricity sector is undergoing shift in paradigm.

networks, demand-side, services

48
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Thank you

guyoon.chung@enel.com

cncl
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Enel Group
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<HI2 A2 RosneftHl Hl 1821 £'212] SeverEnergia II:E TIHE B=E
Enel completes SeverEnergia sale to
Rosneft for $1.8 billion

Enel’s organisation ~r
Simple and effective organization enel
Reuters St i nAD v f

MILAN (Reuters) - Ttaly's biggest utility Enel (ENELMI) said on Wednesday it
had n'umplnlcd the sale of its stake in SeverEnergia to Russia’s Rosneft
(ROSN.MM) for $1.8 billion.
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Preparation of
rehensive plan
New government for fine dust
formation

Organizing & operating joint
| WorkDirective No, | TF of relevant departments
3(May 15, 2017)
o ] o 3 x : Publicizing the issue
Solution to fine dust is in great nalional :_ i v Temporallq Shl.ttl'lg down
demand due to Frequent high concentration e e aged coal power plants (for (collecting opinions of dvil
| the month of June 2017} society, experts, etc)

v FEstablishing fine dust
measures organization
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IT. Status and Condition of

Korea

PM.,

Pollufion level

1. Fine dust pollution level

____________________

o In 2016 i @ Trend of improving
£ Whdle caumiry 47 pfe S i i until 2012, and then
- Metropolitan area 51ug/w worsening or stagnating
— - :
cun. bt

o In 2016, pollution level in the whole country
and Seoul was at least double is double level

WHO recommends (10 zg/m*).
* In 2015, 13.8 pg/e in Tokyo, Il ug/w in London

Z UoIssas
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2. High concentration production (I, -)

Seasonal
characteristics

o The average PM, ;5 conceniration increases and the number of watch issuance increases in
spring and winter.

3% Average PM,, concentrationilan ~ May) @ 28 in 2015 — 29 in 2016 — 30ug/m in 2017

# MNumber of watch T warning issuance(Jan ~ May) @ 72in 2015 — 66 in 2016 — 92 bimes in 2017

© The number of bad days [PM, 5 in Jeonbuk. Gyeongbuk, Chungnam and Chungbuk is 23
I'mgs_highet than the average number in the whole couniry.

- 100
=SRUtEEPMLS) =0=PM10 —O=PM2.5
o 4 - S0
- =0
50 - M0
£ . -y
_sa ¥
g 30 =
20 - 30
20
10 - -
0 - T o
I 5@ ME3 M I TH SR S OX Mgz Fx Y OF 4 24 ¥z g B@BF BT
3. Domestic emission and foreign influence
© [Metropolitan areal Diesel car(23%) > Construction machine & ships(16%} > workplace(14%])
o (Whole country] Workgluce[BB%l > Construction machine & shlps{lé%] > Power plant(15%)
16200 onzd wineg g IR | 4 nY mUE
14000 - it ten/yr wom - AEE ity
3%
: . % 12000 e
lomesiic emission’ - amluﬂ H 1000
- ““ iillgl = el ml’.l’.'m!
8000 10% 'ﬂé 00 “i ‘;’
1% il L]
00 0,000
n , e
HEEH P EHEE) ul A 0% BEEEL A% BERIE NS e ) R SN BT BN AE 4 F'HNQ "

@ The portion of foreign influence is different according fo season and weather condition.

- Year average of 30-50% including China and Morth Korea in normal times and 60-80% under high
concentration are estimated.

# As the result of joint research with NASA, it is analyzed that foreign influence including China occupies 48 %, and domestic emission
occupies 52% (measurement period © May = Jun in 2018}
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4. Characteristics of fine dust emission

© |General] Fine dust emission is divided into direct emission and indirect emission |secondary production”

= Sulfur oxides{slkl}, nitrogen owides(Ndx}, volatile organic compoundildcs), and the like are converted into Fine dust

o (Portion} About 72% of fofal smission is emitted indirectly lwhole country)
- As the resulf of fine dust component analysis IPM,, aerial observation] in the joint research with MASA, the sscondarily preduced component is 75% of fotal emission

[July, 2017)
- The production caused by 50x and NOx is highest among couse substances of sscondary production. and NOx and ¥OCs should be managed as ozons {05} producing
substances.
Classifieation Total o =it Lol e
R (P e n) Subtoto! NOx Sox voCs
oy 53,634 ton 14,427 ton 39,207 ton 21,348 ton 10,857 ton 7,002 ton
(100%) (27%) (73%) (40%) (20%) (3%}
324,109 ton 91460 ton 262,649 ton 90,416 ton 118,418 ton 23,817 ton
Whole couniry
(100%) (28%) 26) (28%) &) 7
K A plan for domestic reduction is needed as well as redudtion of foreign influence. \.

'\P The comprehensive management of air pollutants (NOx, SOx etc.) considering fine dust is needed. /

II. Direction and Promotion
_ System of Comprehensive Plan

Z UoIssas
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1. Conversion of fine dust management paradiom

» Focusing on mefropolitan
area and major city
L

=
» Individual pollutant
management

» Research cooperation step

L

4 )

-

» Focusing on general air
pollutant

L

r. Individual and distributed

research
L

New paradigm

" =

» Focusing on fine dust
severe region in the
\_country y,

(» Promotion of
comprehensive
\__management ",

‘4 ™y
» Converfing to substantial
reduction

L A

=
» Focusing on reduction of

human body risk
L

-
» Systemic and

comprehensive research
L% A

2. Vision - Goal - Promotion strategy

Clean air of Korea without concerns about fine dust

30% reduction of domestic emission by 2022

« The number of day in bad level or lower (whole country) : 258 days in 2016 — 78 days in 2022

- PM,, pollution level(Seoul) : 26ug/e in 2016 — I1Bug/m in 2022

»  Achieving reduction goal through intensive reduction of large—scale emission

source

» Improving atmospheric quality in Northeast Asia of by strengthening
environmental cooperation with neighboring countries

»  Preventing damage of national hedlth through protection focusing on sensitive

class

¥ Improving ability to respond to fine dust by strengthening fundamental of

scientific research

o
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3. Main promotion subject

Reduction o 1. Development sector 1 mcing portion of coal power generation such as shutting tow aged coal fired power
f domestic e 2 Reviewing change of power energy tax rate system
mission 3. Establishing eco-friendly 8 power supply plan
4. Expanding renewable energy distribution
2. Industrial sector 5. Expanding total emission management area and enforcing total dust emission regulation

6. Creating nitrogen oxide emission charge

3. Transportation sector 7. Reducing pollution of aged diesel car and expanding restriction on driving aged diesel car
B 8. Expanding distribution of eco-friendly car such as LPG car and electric car
9. Enforcing eco-friendly car cooperation charge system

10 gthening fine dust g t of ships & construction machine
4. Life sector 11. Management focused on blind spot of management such as construction site and illegal i
ncineration

12. Distribution of road cleaning vehicle and expending urban forest
International 5. Cooperation of Korea-China 13. Promoting presentation of joint statement through Korea-China summit
z z 14. Reviewing agreement of East Asia fine dust reduction
cooperation  and East Asia on fine dust

Protection 0 6. Sensitive class protection inf 15 Preparing indoar standards for children
B 16. Installing fine dust measurement network around daycare centers and schools first

f sensitive ¢l ra and service e e
ass 18. Care visiting service for sensitive class
Base of plan 7. Scientific management base ~ 19\ using envi | satellite, etc. and enhancement of forecast & waming
20. Promeoting national strategy project (R&D) for fine dust 13

4. Comparison of past 6/3 plan and current
comprehensive plan

Past 6/3 plan Current comprehensive plan

Reduction goal Domestic emission in 2021 14%  Domestic emission in 2022 30
! %
Power Coal powe - Fundamentally prohibiting installation - Reviewing coal power plant (No. 9)
: of new coal power plant with low rate of process and changi
_generat febaatii] . Strengthening new coal power gener ng it into LNG No. 4 (reinforcement)
on n ation emission standard - Stopping operation of aged power s
tations in spring season (Mar~Jun) a
nd early shutting down (new)
Renewable - Expanding to 11% in 2025 - Expanding to 20% in 2030 (reinforce
energy menk
Industr Dust mana - - Enforcing total dust load regulation (
y gement ew)
Emission ¢ - Reviewing creation of NOx emission cha - Creation of NOx emission charge (rei
e rge rge nforcement)
total emiss - Metropolitan area total emission manag - Expanding total emission managemen
ioh mana ement t area beyond metropolitan area (Chun
9 gcheong, southeast, Kwangyang Bay ar
ement ea) (reinforcement) i4

Z uoissas
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4. Comparison of past 6/3 plan and current
comprehensive plan

‘ Past 6/3 plan Current comprehensive plan

| Transporta  Eco-friendly ve - Distributing electric vehicles El(pﬂ'l‘lll’lg distribution of eco-friendly vehicles (reinf
tion hicle = Ew_f.-.-endy wvehicle cooperation charge (new)
Ship, constructi - Reducing i i issi - Strengtherung ship and pDrt management (new)
on machine - machine pollut

fon (remfomemnt)
- Strengthening two wheel vehicle management and
distributing electric two wheel vehicle (new)

Aged diesel car - Restricting driving in metropolitzn area ! E,pand..,g AT T R TR T A
: theast, and Kwangyang Bay area ) (reinforcement)
Sensitive ¢ Environmental = - mAdvammg environmental standard of fine dust (ne
o e - Creating standard of sensitive class and indoor fine
dust (new)
Infra expansion - Bxpanding fine dust measurement netwark - Expanding measurement network near education fa
R cilty (new)
- Installing indoor sports facility (new)
Education & e - Preparing manual and performing education & promeoti - Changing school bus for children into electric vehicl
L2l &5 (new)

nvironment ser - (Care visiting senvice for sensitive class (new)

vice - Introducing fine dust clean management area desig
nation system (new)
Internation  Item for agend - Korea-China-Japan ministers of environment - Korea-China summit (reinforcement)
al coopera a
tion
Agreement - - Actively reviewing signing international agreement on

fine dust reduction

15

IV. 30% Reduction of Domestic
Emission
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1. Reduction goal and plan

'Goﬂ) Reducing 30% of domestic fine dust emission by 2022)

Intensive reduction of 4 major sources [power generation. industry, transportation and life}

[ Reduction rate of sectors and main plan {based on reduction of 31.9% i]

Reduction rate
Emission in 2014 Emissian in 2019 Emission in 2022
Rt Reduction rate of | Partion of i
(1o, refarenee yeary (tom, 41268 {ton, A319%) (tom) sl
Total 324,108 (100%) 283,400 {100%) 220,838 (100%) 103,273 3.5%
Power generation 48350 (15%) 42873 (15%) 35,538 (17%) ALZ511 5% 33%
Industry 123254 (35%) 102,652 @7 T0.493 (32%) A52791 4% 16.3%
Transpartation 90,361 (25%) 78382 (28%) 61377 (25%) AZR8EL 2% B0
Life 1114 (15%) 55793 20%) 52427 (23%) 4BIET 15% 8%
17
-
1-1. Power generation sector
. .

& (Emission status) 15% of total national emission (49,350 ton), coal power plant Focused on Chungnam area (30 planks/total 61 plants)

# The portion of coal power generation Ts 39/ which Ts higher than average of OECP (367 Tn 1o05)

© (Goal) Reducing 5% of emission from power generation sector by 2022( A 12,511 ton, total A 3.9%)

@ (Main plan) Reducing portion of coal power generation such as reviewing coal power plant with low rate of process, and
extending eco-friendly energy source such as inareasing renewable energy

» Peviewing construction of coal power plant (no. 9) with low rate of process From the beginning [ idering
progress, location, etc.)

» Including Fundamental prohibition of new coal power plant in the 8% electric power supply plan (2017}
CO al power » Temporally shutting down aged coal power plants in spring(Mar ~ June} (shutting down in Jun 2017)

generatlon » Strengthening allowsabls standard of coal power plant no39 by two times higher considering possibility of
prevention Facility improvement, optimal prevention technology level, ete. (First half year of z0i8)

Short term plan

Improving overall perf of coal power plant during operation and replacing owerall environmental Facility
(spending 7.2 trillion by 2022}

(~first halt of
2018)

» Performing real-time analysis monitonng, perindical precision checkup (once a year) and review of approval
(every 5 years) For emission concentration, operation condition, and the like of SAF cogeneration power plant

» In order to respond to weather change and expansion of renewable enerqy, promoting nest commerdalization technology. and

supporting dimate industry model* From seeking demand to proof 12017 ~ | « Urbon photoveltaTc generatTon,
development of next fuel cell for buTlding power IT. etc)

Z uoissas
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» Advancng dosing schedule of mal power plant (flo. 7*) aged 30 years or more b dose i in the berm

Coal power
* (Jul 2617) Alrenady clesing No. 3, (Jan 2609) Ne. I (Dec 2819) No. 2, (Jan 2621) No. 2. (May

generation EEEIYS

{&s—is) considering power generation cost first = (To—ke) integrally

Ch an gin g considering environment and safety
» Establishing the 8% hasic power supply plan (2017) and the 3rd basic energy plan (2018) for changing into clean and safe

e n'e rgy future energy

Nid and long e plan parad |gm - Peduction of coal power portion, increase of renewable energy porion™ and the like are included as the main contents in
order to achieve eco-Friendly % dispersed energy mix

(the second half of A S s s
2018~2022) _ * Renewanble energy portion: LW/ in 1ol — 107 in 1030

dard of lquid Fuel (8-C cil) using power plant and adding power plants in island areas (58 plants)
SRFusing hlﬁl:ia] and performing management and inspection (second half of 2018)
Limiting by ndding sobid Fuel produds in solid fuel vse restridion range, and strengtheni ission standard of using

faCility facilities near residenbial area (2018) ’ ’ ‘

# Reviewing plan for expansion of selid fuel use restriction area

Organizing joint TF with relevant department for reflecting social cost such as fine dust for each power generation fuel

{bituminous coal, LNG, etc.) (2017), and deriving adjustment plan Hyough joint research in 2018
# Specinl consumption tax(current): coal (bituminous conl) 36 wen/kg, LNG b6 won/kg

1-2. Industry sector

@ (Emission status) 38% of total emission (123,284 ton), management Failure and blind spot
# The number of workplaces Tn the country (total 57500 Tn Dec 1ol8) - 5 U9k of type | ~ 3 5L oou of type ¢

@ *(lioal) reducing u3% of emission from industry sector by 2022 ( A 52,791 ton, total A 16.3%)
) {Main plan} intensive reduction and seeking substantiality of g t by ding total emissh lation and reinforc i

* 3%/. of smokestocks of mid and lorge—size workplaces (type | - 3) has smeke stack tele-monTtoring system (TMS) attached.

Step-by-step expansion of total dust emiss qulation (testing in 2017, and applying to metropolitan area comman combustion

Facilities First in 20181
Workplace Mandating attachment of TS of total emission requlation applying workplaces (types | = 3) (the First half of 2018)
manageme

Applying and re-permitting optimal em | gy process, after reviewing envir tal status of industrial
nt Strengthening sllowable emissian standard of large-emission workplace liron Y steel manufacture, oil refining, cement, etc.)

emission Facilities (1,300 businesses in |9 classifications in 2017 = 2022)
cansidering optimal prewention technalogy level (the First half of 2018}

Short—tem plan

y inspecting large emission work place in high-concentration producing seasons (spring and winter)
(~first half of 3 - Strengthening monitoring skill such as enpanding environmental inspector and introducing portable clampdown equipment
2018) Strict {the second half of 207}

mOﬂitOTEng , Inspection I implementation of UOCs emission saurce such 2 petraleum chemical industriss and pain manufacturers (every May - uly)

of illegal act % Tnspecting compliance with EacTiThy monagement stondard of fugTtTve ond standard of VOCs | T paTrd, ebe.

» Peal-time manitaring and preparing g plan Far p of which TS i not Yy using loT, drone, etc. (the second half of
206}

20
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Supportingmid i Implementing technical support for type 4 U 5 small-size workplaces through  “environmental
Short—term plan and small-size consulting™

* Experts Tn the relevant $Teld explain prevention facilTty operation tTps and

(~first halt of workplace

2018)

relevant laws.

» Designabing fine dust emssion mncentrated aea ewcluding metropolitan area as  “almosphere  management
areas”™  (Chungcheong, Southeast, and Kwangyang Bay area in the first half of 2019), and introducing Iotal emission
Mid and long-term plan C
requiaion for workplace

(second half of
2018~2022) Workplace » (harging atmosphenc emission charge on nitrogen owides (currently, 9 types including dust and S0x) which cause
8 production of Fine dust Hr nzone (revising "Clean Air Conservation Act Enforcement Decree % Enforcement Requlation in

manageme the second half of 2018}

nt » Introducing DOCs leakage checking requlation with respect to storage Facility of petroleum products, etc. and strengthening
leakage concentration standard of Fugitive leakage Facilities

# (Current) 1.oooppm— (enforcement in 1618 ~ 1619) Locoppm— preparing next step—by—step
strengthening plan

21

1-3. Road transport sector

© (emission status) 1% of total national emission (39,005 ton). Mol reason for fine dust in large dity is diesel car

# (Cose of LA) diesel cor sccupies absut I57. of FM, . n . buz pTes about BU. of calcinogenic risk,
# PortTon of emission of diesel cors Tn metropsliton area - 1370(Ist). portTon of corgs truck emissTen: o7 of vehicle sector (registration rote Ts I54)

© (Goal) Reducing U3% of road transport sector emission by 2022 [ A 18,624 ton, total AS5.1%)

@ (Main plan! Expanding reduction of pollution caused by aged diesel cars (compleking reduction of pollution of 2.22 million cars by 2022) with activating eco—Friendly
vehicles such as electric vehicle W hybrid vehicle

—

» Significantly increasing supplies for early car scrapping support( 80 i cars in 2017 — year average 160 thousand cars
from 2018)
* Promoting Tncentive system such oas reviewTng target of subsTdy Tn order to activate early
scropping of aged corge trucks
- Issuing pollution reduction order for aged large-size diesel car (15 ton or more} frequently entering part r airport first

Short-term plan ng diese[ (limiting driving in case of Failure to comply). and supporting costs {cooperation with local gowernment)
* EmTssTon of nged vehicles which are 31V (2.82 million cars) of total diesel car (927 million
(~first half of car cars) Ts 57/ of total diesel car emission

» Strengthening allowable eshaust standard of driving diesel cars (in 2018, precision test 15%— 8%, reqular test 20%—10%)
» (reating N0x emission standard- under the condition driving on the road beyond indoor certification test of mew diesel car (less
manageme than 3.5 ton} (September 2017)

nt * The certTfTcotTon standard of large—sTze diesel cor (35 ton or mere} on real rogd Ts Tn force

sThce Jonuory 1ois
» Althecking satisfaction of standards using portable emissions measurement system (PEMS*) before selling new car

2018)

= PEMS @ measuring exhoust production of voarTous driving conditTen (rapid acceleratTon. slope

driving. alr cendTfTener speration, etc) and determining Fitness 22
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» Beleving Emitation to wse of PG vehicles
- o } car {small-type, t ar mare), van and cargn truck— (improvemest) step-by-step ewpansion to Al vehicle, etc. (angaing
revision of LFG Act)

Short—term plan

(~tirst half of » Improviag eco_friendiness of public branspart due o expansion of 006 bus
2018) _ - thanging large city route bus into 016 bus™(continued), ewpanding electric bus(2018 ™ )

Silits
Actnfat"']g + About Aot oF total buses (HE78E buses) are CNE buses (fn the end of 1618}
~ Allawing creating new route of (6 buses (including electric and hydrogen-powsered vehicles) and increasing 6 buses For intra-ciy (red! % tomm bus

. ing Seanl
ECO'“ﬁ‘Ienle En“;:‘p.d:-g activation of eco-Friendy vehice distribution such a5 g ! }
. hmlsq mandatary ecofriendly vehide purchase rabio of public m:lllutlun lin 2017, currenl 50 —-]076?
vehicle
roate

ing plans for Tmproving effectiveness such ns Tmposing fine for organizasions vislnting
distribution » In order to improve portable charger using condition in spartment houses, simpliFying installation of ewisting electranic vehicle identification
tag of howses* and mandating installation of socket on new houses==

* Enpbling vehicle TdentTfication device attaching process around exTsting sscket £o be pllowed only by agreement of

4

y purchpse

manpgement body for using mebile charger (enforcement on Jan 1017, Decree on the Management of Apartment
Houses, )
** Revising 'Requlations on Standards, etc, of Tng Co T for houses oF Lo or mere houschalds (Feb 2007)

» Actiwating designating congested area as  “spedal green traffic measure area™
Stmngthenl - Seeking a plan for actwating designation of special green braffic measore area such as financial suppart, requirement relanation, etc. after

ng traffic

demand e R A P
- Analyzing and promating effect in Jungang-ro in Daequ and Yeonsero in Seowl currently in place
manageme 8
equ Jungong—vo (3 bTlITon weon of government expense Tn 2868-1049). Seoul Yeonse—ro (135 bTlITon won of government expense Tn
2812181

nt - Local gawernment preseatation, local government p don, 2nd p ing project expansion connecting to budget influence [Suwon Aju-ro and original
downtown in 2018}
23

closely reviewing promotion status of Seoul (2018}
# Establizhing I enforcing comprehensive plan such 0z activating mass tronsper-fation such as BRT and tram when

» Expanding aged diesel car limited area (metropolitan area in 2017 — Chungcheong, southeast, and

iZi . 8 in 2020)
Populanzing wangyang Bay area in

el 1¢3p | \VA| > Dsiributing 2 millon eco-friendy vebices such as electric % hubrid veice by 2022
vehicle » Expanding ¥ reorganizing  “low-carbon vehicle cooperation charge system”  for greenhouse gas
(delaying enforcement wnkil 2020) b “ecofriendly cooperation charge system”  indiuding air pollutant

Classification Currant 2020 (6/3 plan) 2022 (comprahansiva plan)
Mid and leng=temm pian Total Total 0.25 million Total 1.5 million Total 2 million
(second half of Electric vehidle 12 thousand 250 thousand 350 thousand
2018~2022) Eco-friendly vehide

(accumulated)

Hydrogen-powered vehicle 0.1 thousand 10 thousand 15 thousand

Hybrid vehide 238 thousand 1.24million 1.635 million

Total Total 764 Total 3,100 Total 10,310

Charging infra Electric (high speed) 750 3,000 10,000
{accumulated)
Hydrogen 14 100 310

# Combining fTnancial (subsidy support). nen—financial means (eco—friendly
vehicle cooperation charge system ete) 24
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»  Expanding installation of electric It hydrogen-pomered vehide
- Installing 18 thowsand high-speed charging statinns in large markets (500 markets) and gas statioas (12,000 stations) by 022 {including private statians)
- Buiilding 168 complex rest and charging stations {complen electric, hydrogen power, and NG charging stations )by 2022 (cooperating with Ministry of Land,

InFrastructure and Transpart and Ministry of Eaviraament, 2018 ~ 1

# PromotTng packnge privote sector prolect Tnieg g rest ares ond chorgTng statTon on expressway. natTonal
hTghwoy, cT+y road, ebc.

Mid and leng—~term plan

EIeCtnc & - Concluding MOY with post offices, local qovernment offices having reqular driving route First and reviewing introduction of  ~Mandateny eledtric oo
mibee] vehicke purchase”™
hydrogen-
% PreparTng 2 y purchase I through revision of 'Eco—friendly vehTcle Act, ond "Act on Sesul MetropalTton ATr
Cacenitiutet powered o
2018~2022 )__ Veh |Cle - Suppenting customized electsTc tun whesl wehicle technalogy development: Tn which public arganTzotTons and Fronchlse busTness
pov her. and p proJect
charge
.
station

- Combining with construction of charqing infra using ewisting electric vehide charger*

+ InstallTng addTTonnl sockets For 228V charge on electrTc vehicle charger. usTng RFID tog etc.

» Integrating exhawst gas besting arqanization and inq manipulation (2018-—}
- Inteqrating testing nrqanization gradually For large buses in crder to prevent manipulation % illeqal test (Aorea Transportation Safety Autharityl

- Preparing ground For punishment For randam setting of exhaust gas related part or damage of reduction device (2018, resision of "Clean Rir
Tonservation Act | ]

25
1-4. Off road transport sector
@ \Emission status) 16% of total national emission (51.355 ton). poor management of high emission
# Detoll portion of off repd transpert sector (PM__ Tn 2ol ) : Skip (L2+4) ¥ constructTon machine (194} » agricultural machine. ete. (94)
@ (Goal) Reducing 24% of off road transport emission by 2022( A 12,360 ton, nationally A 3.8%)
e(mainplmlslmm}h!m'ngliispd: 0 it through redudion of ship emission and expansion of redudion polivbion of shruach hine*
+ The supplies for reducing pollutTon from construction mochine Tn 1olL Ts about oL/ of aged construction machine
. » blishing fine dust comprehensive plan For ships and ports around major harbor iy (secand half of 2007), and implementing
research of port fine dust status (2017 ~ )
* PortTon of ship emission Tn harber city (PM__ Tn 1004) © 184 Tn Busan, 114 Tn Jesnnam. [37. Tn Ulsan, 37 Tn
Crysenggt
» Converting fuel of -ﬁie lnﬁg equipment (total 581 yard tractors) into ecofriendly fuel (diesel —LNGI( ~ 20221
» eloping and g fine dust reduction device For ships=(2017 ~ 1, and developing charging infra (bunkering) technology of
NG ships*(2018 ~ }
Short—term plan Sh. & rt * Promating demenstrotion by 1019 and then commercialTzing trial TnstallatTen
1 0 = R dTng +o ship exh gos regulatTon (IMO). natTonal trend of Tntroducing LNEG-powered ship operotion
(~first nu]rt of Pap  xe
2018
plan | < Ship regr: Ton and a »|
{' (Sﬂl:nr ?missTon) occupyTng W37-{NOx). 98/(50%) of off-road transpoert pollutant
m
» (Al dard t d (dT,
Dv‘ér prphls smlssien SEpnderd) applying NOx de'l"s? according SR 0F
i 2 Mar-lne Em.rlr-onmerlt Monagement Act, . Cleon A’r Conservation
ct,
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Reducing »  Impl ing reduction of pollution such as replacing engine of 31 thowsand aged construction machine* (20% of total aged
madhines), attaching diesel particolate filter (DPF). etc. by 202
po[[ut[on + 57 thousand coars of forklifts, excavotor, three type cors for road (dump, concrete mixer and

concrete pump), etc.

from

construction
* Toking actTen for reducing pollution of aged construction machine (three types for reoad) [combinTng
machine wTth budget suppert). restricting use Tn cose of fallure of complionce

dieSe{ » q new dard for diesel railway vehicle which is fine dust blind spot (preparing a ground article of
i "Clean Air Conservation Act,  in 2017, and then blishing new allowabl ission standard in 2018)
Mid and long—term plan =

railway

» Improving system for construction site needing Fugitive dust report (1,000~ or more) to use only new construction machine or low
poliution construction machine [ ~ 2018, revising "Clean fir Conservation fict Enforcement Requlations | )

+ Currently operating total 38s diesel engTne vehTcle and power vehicle (Tncluding war readTness necessary

{tacond half of heoldTng amsunt)

2018~2022 )

» Strengthening Fuel sulFur content of ship by current 35% — 0.5% irevising Marine Enviconment Management Act  in 2018

Ship d and enforcing in 2020}

» Building NG ship* charging infrattotal three places: Tongyeong, Busan, and Ulsan) (2019 ~ 2025, private investment)

port

manageme » Building and operating land power supply Facility (AMP+) For educing Fine dust emission of ships on the berth (targeting newly

* Effect of reducing 96+ or more of fine dustd sulfur oxTdes compared £o normal ship

nt built wharf}
* SupplyTng land power Tnstead of exTstTng bunker o7l generotor to remove afr pollutant emTssTon on
the barth

27

1-5. Life sector

(2] (Emission status) 19% of total national emission (61,114 ton), urgent management of Fugltive dust T hife DOCs

¥ Portion of ITfe sector’ road re—fugrtive dust(39+) » agricultural remainder TncTneration (I64) » construction sTtel7s)

@ (Goal) reducing 15% of life sector emission by 2022( A 8,987 ton, nationally A 2.8%)

e {Main plan) gthening g L of pollstant arund lving enimonment such as ewpanding moad deaning car distribution and
strengthening paink WOCs content standard

; » Preventing re-fugitive dust productian by changing ruad design standard"(2017, ion Technalogy Management At Article 34
Reducing {standards For design and ewecution) | )
ﬁ.lgiﬁ\a'e duﬁ * Installing concove flower bed for preventing sofl Tnlection from flower bed ete.

» Pedudng fugitive dust From construction site
of oad and . 2 e — .
- - Expanding sub ject to report fugitive dust {arranging agricultural site. etc.) and introducing quantitative standard (dustproof net
construction opening rate, etc.) For increasing fugitive dust reduction effect (zoia)
Short=term plan site ing i

r g inspection of large area ion site such as ap in high hon fine dust season (proper
installation % operation of dustproof membrane, sprinkling Facility, etc)
(~ first half of
2018) » Forming “wban forest” initially dispersing ¥ reducing fine dust by connecting city-suburb (Korea

FOI'ming Forest Service, 2 billion won in 2017)

urban forest e Promoting  “increasing 1 pyeong of green area (100 places) ” in the city (Gwangju
Metropolitan City, 2017 ~ 2018)
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» Pedudng mad re_fugitive dust source by preparing low-abrasion bire standard= (2022)

Road re_ * Developing low—oabroasion £ire through RID (I** step completed, currently in 17 step

fugitive dust Aug 1olb = April 2620)

» Distributing I enpanding double cwrent ruad dust deaning cars (1,008 cars in 2016— 2,100 cars in 2022)

VOCS » Strengthening 0Cs content standard of truction and indusirial paint
managemen # Now promeoting relevant research service and forum (Pec 2Lolt ~ Sep 2017)
t » fdding paint For wood to paint containing restricted YOGS (currently 4 types For construction and industry, etc.)

Mid and leng=term plan

» heni is5i dard of liquid Fuel {B-C oil} using power generation facility, and reviewing addition % g of

(second half of 9
2018~2022 ) island area power plant (38 places) to emission Fadlities {second half of 0181

H Gradually enpanding installation of gas station oil mist collecting Fadility fing to yearly gasoline sales=* in 10 cities* over 500
Gas station g e

. l .
OI mISt + InstollotTon of gas station o7l mTst collectTng equipment Ts already mandated Tn 14 cTiTes such as
Sesul and Inchesn Tncluding exTsting specTol measure area and aTr environment regulatTen area (1998 ~ )

%+ (Jan 1607} sales 1666 M or more — (Feb 1619} Losom’ or more— (Dec 16118) 3som’ or more
Blockin » Enpanding installabion of “reqyde village yard™  for waste separation % storage (447 in 2017— 1,080 places in 2021)
g and enpanding common collection place of loads (1,000 ea every year by 2021)
illegal
ga » P ting hing r spraying support project For proper treatment of agriculural inders which are mastly illegally

incineration incinerated (Ministry of Agriculture, Food and Aural AFfairs, Jan ~ feb, Oct ~ Now)
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r‘

\.

@ (Goal) Establishing cooperation channel and research cooperation = changing to
substantial reduction

@ (Main plan) strengthening intermnational cooperation for fine dust based on joint research and
technical support

& Discussing fine dust issue as agenda of Korea-China summit (agenda of minister conference before)

@ Strengthening juint research on Chinese area and technology transfer coperation project

©  Improving unity and continuity through strengthening of Korea-China cooperation project base

Strengthening Korea—China cooperation and joint confrontation

Jmmmy

= Promoting joint declaration of Korea-China Fine dust cooperation (2018 ~ 2019)

= Promoting joint research %t shudy on air quality of Chinese area having high inflvence on Korea (North China % Shandong, etc.)  "Oean ﬂqinﬁ%l pn'FdJ
(May 2017 ~ 2020)

* Arronged by Korea—China air quality Joint research group (organized in Beijing in June 2o05)
» Enpanding demomtration project of Korea-China joint Fine dust redudion environmental technology {prevention fadlity] for redudng qualitative pollution
redudion*( ~ 2021)

# (Target area) Shandong, Hebei, Shanxi. Shaanxi, Ligoning Inner Mongelin — adding Jiangsu, Henan, Jilin, Heilongiiang

(Target technelogy) desulfurization, denitrificotion and dust cellection of Tronwerks, conl power, incineration power
plant, etc.

» Strengthening information sharing through ewpansion of KoreaChina air qualily mexsurement data sharing (2018)

# (Current) three cities n Koren and 35 cities in China — (improvement) 7 cities in Korea and 74 cities in China

= Establishing Korea-China environmental cooperation plan (2018} and installing "orea-China environmental cooperation center |  (Beijing) 4

4 m’rrengthening international effort in dimension of East Asia )“—_"*x‘

e

Adivating Korea-(hina-lapan channel, Exd fisia mullilateral channel, efc_

= Preparing ground For Northeast Asia fine dust ag i by launching NEACAP(Northeast Asia dean air parinership)
= Promoting installabion of inbemabional joink h organization responding to air pollution From Northeast Asia long distance kransport (2021 — )
= Stombining with adivaling air quality plan sharing channel between Northeast local government: and buikding couniny-local goverment platform

3 (Cooperation cose) Beljing—Seoul-Tokyo cooperation (1995 ~ 1999), cooperotion project between cTtTes Tn Chino—
Jopon (2813 ~ )

= Adively reviewing Korea—China—Japan Fine dust cooperabion conkract based on Europe ((LATAP), US-Canada air quality cooperation model in long tem (2021)

# Bosed on Korea—ChTna—Japan cooperation. but other Southeast countries such as Mongol and North Korea con
participate Tn.

Ee— P e R - - = = S = —— = _‘!«

<Air quality—related foreign cooperation model >

< Convention on Long-range Transboundary Air Pollution (CLRTAP, passed in 1979)

o [Overview) international cooperation such as information sharing & joint study for reducing influence of
long range movement in Europe

o (implication) step-by-step approach from technical cooperation in 1972 to singing cooperation in 1979

< U.5.-Canada Air Quality Agreement, passed in 1991
o [Overview) preparing joint response plan for solving air pollution issues in both countries
o (Iimplication) regulating detail obligation such as @ environmental influence evaluation,

@ nofification in advance, @ reduction agreement & information sharing related to activities causing
severe air pollution of partner country

32
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VL. Fine dust-sensitive
class—centered protection

e (Goal) implementing passive and posterior response = active and proactive notification & protection measures
# BreathTng quontTty per Ikg of body weTght of children Ts three tTmes that of adults (ool of adult and looL of children less then |
year old)
# TARC - classTfyTng fTne dust as carcTnogen group | developing cancer of human (Oct 2613)

e (Main plan) special management of activity space such as strengthening sensitive class protection ground
and indoor sporis facility installation by strengthening standard and expanding measurement network

"C_: Strengthening sensitive class—centered protection ground l‘_\

e ClossTHicatTon 2 Strengthening plan (222)
» Shrengthening fine dust envi tal standard to developed country level, L
and PR T — = AL PM,; y environmental

9 Y 7 9 9 L R Ko 35 (US ond Tapon level)
stoan - el s,

» Establishing new indoor fine dustPM,,) maintenance standard of sensitive

dass using ’ﬂ’- PM;y wotch criterion 9% J& = Bb [provisTonal)
*  boycare center PM__ stondoard :
* lpig () ded dord) — 2oto Wl (mat tondard)/ Schesl PM_ standord : adapting maTntensnce standprd from Mar 1812

&  txpanding air quality measvrement arownd daycare center, school, etc.
. sively espanding urban air k= around school, and enpanding fine dust station around power station (currently 35 places — 70
places in 2019]
* 281 places Tn L8[k —* 505 places Tn 1612 (nesding cosperation of local g £)

» Building precise daily school notification system by additionally arranging measurement equipment such a3 simple gauge® and movement measurement vehide, etc. around schools
lusing data synchronizing system}
* PreparTng sptimal TnstollatTon plan thraough demonstration prolect. and contribuging £o Tnorease Tn accuracy oF datly schosl netT¥TcatTon system

\ 4
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f@’fspecml management of sensitive class use & activity space ),,_;:__\

]
© Managing air quality of sensitive dass using Facility when high concentration fine dust is produced
= Supporting installation of indoor sport Fadlity of elementary, middle and high schools (8.u%, 979schools/11,700schools)
without gym ( ~ 2019, local education finance grant)
= Supporting installation of air purification Fadlity in school, daycare center, elderly care Facilities, etc.
3 Designating sensitive class using Fadility concentrated area amonq Fine dust severe area as Fine dusk cleaning management area ( “Fine dust Free zone”™ 1ZOIS)

= Taking action of restricting entering aged diesel car and diesel car For school busses, entering eco-Friendly vehice First, and reduding Fine dust produding work For the
same area

)
&

# Adapting ground for designation to I'Spec‘l'oll Act on the Reduction and Management of Fine Dust,

Introducing sensitive class activity space (daycare center, elc.) safely cerdificate system (demonstration project in 2018 — implementing
certification in 2019 ~ )

< (hanging school buses of children (diesel car) into e -friendly vehides (LPG - (NG vehicle, etc.) ( ~ 2022)
w 0% (2,600 cars) of supporting trial change of aged small diesel car before 2009 into LPG vehicles, and inducing gradual change of diesel cars after 2010

# 52 thousand small vehicles (I seat or less) and 2L thousand aged small vehicles before 2009 among school buses (72 thousand diesel

\- cars) j

35

"'Sfrengfhening fine dust responding skill of sensitive class )I

ff; Strengthening protective service for sensitive dass in case of high concentration \
= Implementing  “wisiting care seice”  for semsitive dass such as the elderly living alone '
- Establishing fine dust causing disease monitoring and notifying service system (demonstration in 2018)

- Developing treatment Y care quideline For medical team (facility worker) and teachers and developing prevention quide and spedal articles”
(demonstration project in 2019)

* Guideline of caution i prevention of each disease, ond prevention article for ench underlying disease. etc.

= Supporting mask to sensitive class such as babies and children (local government such as Seoul, Daequ. and Gyeongbuk, 2017 ~ )
= Operting “austomized environmental education program”  for babies. elementary, middle school students

OlossTHoatT
G MoTn prometTon detalls
BobT tOperatTng baby evwirersnental educatfon centeor (three places Tn 1 areos yeorly 18 thousend) cormected 4o
e NenT oy Toulum
Elementary +OperotTng Pureal frgrsport emeTramnent: dass'(T classes Tn 7 areas. yeorly B8 thousond studerds). evmlrommend
and middle ‘exper-Tence progrom (yearly 56 4 studernt) d +to Free system
school 4 ReformTng large truck and bus. and 2 1 ]

= Manufacturing 4 distributing practice manual for wuinerability (2018) and improving field trip skill (inspecting relevant institutions application
status (twice a year) and itinerant education of person in charge (once a year))

‘“‘ I I. ki 1T i r ki ‘ L b h l I
u Intensive promobion such as fine dust risk, response bp in case of high concentralion, and redudion practice (mass bransportation, etc.) before healing season (Oct)
= Performing dlizen particpating event* with citizen % environment agency

i f . ' !
l * Operating Ffine dust educetion visTing class  (all-year). and operating Ffine dust experience X hall (fentative) (MNov 2007) |

36
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Strengthening emergency fine dust reduction measures in case of high concentration

duacti (no-driving system and workplace operation

& Enforcing three type (all metropolitan areas, metropolitan public sector, and Seoul area) genay

cantrol) in metropolitan area in of high concentration
w Expanding private participation by strengthening economic group participating campaign and civil group cooperation

TssumnCe: enetropolTion pubilc
ClassTHcatTon Total Tssuance of metr-opoltton aren = Issuance In Seoul area
Lple :e"_e:“&"’" MetropalTean oren [excluding three districks Tn G o] In Seoul City
) Warntng (zhaurs of 984/ m') {Hongy

@ Today yeggsm'

TIssupnce erTeerton | & Today vougsm
& Tororrow so s m

&) Tomorreow 16650, m'(3 hours)

£ AlernotTve—doyma—drTuTng system of publTc y privicke partTcTp
porkTng loks Tn Seoul

£ Mepsures For reducTng workplace I constructTon sTie operoted by publTc organTzatTon

£ Free moss transp when enk, 1q reasures (partTcTpasTon of Sesul CTty Ts determined. and Gyeonggl I
Inchean Ts net determined yet)

A LeemnedTotely TssuTng when meetTng Tssupnce crTierTon

o). and closTng publTc

Meoasure contents

of emergency red

# Not enforcing alternative—dayno—driving system on holiday (weekend 2 public holtday)
© Expanding and enforcing curent metropolitan public sector to private sector and areas enduding metropolitan area (2019, promoting establishment

% revision of laws)
@ Strengtheni such as ewpanding op

¢y 1

bion of mad wabter deaning car (one —bwo times a day) and inbemsive crackdoun of ilegal indneration

Tng system and workplace 2 construction site operation reduction

# Adjusting current alternative—dayno—drit
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@ (Goal) changing individual and fragmentary approach = systemic and comprehensive study

@ (Main plan) strengthening fine dust response base through enforcement of special act beyond
improving scientific technology—based responding skill such as national R&D and satellite
observation

~ @l _Strengthening science—based fine dust responding skill )~

= Promobing nabional AD for strengthening Fine dust responding siall (2017 —~ 2023)
- Promoting A%D* in Four major Field such as production % introduckion, measurement % Forecast, dust collection % reduction and protection % response

* (It step, 1017 ~ 2019) Tssue response — (2™ step, 2020 ~ 101l) sTte application ond demonstration — (3™ step, 2621 ~ 1013)

Tndustrialization
@ Peinfordng scentific analysis using environmental satellite, etc.
= Implementing fine dust three-dimensional measurement using environmental satellite (launching in 20201 (2021)
= fegular joint observation of domestic air quality with NASA (1= in May 2016 and 2™ in 2021)
= Developing  “Korea Monitoring-Emission Model System (K-MEMS) =" for analyzing reason of fine dust production (2017 ~ 2022}

+ K-MEMS(Korea Monitoring-Emission Meadel System) ° ool for predicting influence sn air quality accerding £o chemical
reaction. movement. and diffusion of pollutant emitted in air

& J
39
. Strengthening science—based fine dust responding skill )/,_\

& Building Al-based air quality forecast t warning system
= Building Al* prediction system applying big data, result of numerical forecast, and machine learning
* DecisTon moaking by Ttself through computer Tnference algorTthm by learning AL 2 past dota
= Developing short-term (2 day) predication system, and building mid-term (about seven days) prediction system by 2021
through trial Forecast (investing 7.95 billion won)
© Systemic produdion management of fine dust national emission information
= finding leakage emission source (biological combustion, etc.) For compensating current emission research (CAPSS) system, and expanding
emission weffident* development suitable for domestic condition
- Reinforcing emission coefficient proving system by constructing t operating research consultative group
* The emission coefficient developed in Korea is currently 1w/ of total 106000 emission coefficients.
= Establishing “fine dust comprehensive information cenber”  in mid and long term (2019) and systemically producing and managing national
* Adapting ground For estoblishment to I'Specicnl Actor on reduction and monagement of Fine dust,

. S
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(a Promoting legislation for special management of fine dust ’—..

© FPromoling enforcement of spedal ads (2 ads) for strengthening fine dust management

= Promoting legislation of "Spedal Act on the Reduction and Management of Fine Dust | (tentative name) for implementing comprehensive fine
dusk measures and protecting % supporting the wulnerability (the second half of 2017 - 2018)
- Designating fine dust clean management area frestricting aged diesel car driving and reducing field work, etc.) and taking emergency action in
case of high concentration
- Researching health damage caused by fine dust and protecting sensitive class (activity space safety certification system, etc.)
© Promoting legislation of  "Spedial Act on Improvement of Air Quality in Metropolitan Area, etc. (tentative name) for
nationally expanding total emission management centered on metropolitan area (the second half of 2017 ~ 2018)

* (DChungcheong region such as DongJin. Taean, etc. () Southeast area such as Ulsan, Changwon, etc. 3)Kwongyang Bay

aren such as Yeosu, Kwangyang, etc.

41
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i\lecessory budget )

@ Investing total 7.2 krillion won to reduce fine dust and protect sensitive class by 2022
= Spending 2.2 trillion won in 2017~2018 and 5.0 trillion won in 2019~2022

(_, ‘implementaiion inspection & evaluation ) )

¢ Bale of organizations

= (Evaluabon organizabion) inspection B evaluation is managed by the Office for Government Policy Coordination (assistant administrator - Ministry of
Enviranment )
= (Relevant department % organization) establishing implementation plan, self -evaluation, result feedback, implementation plan improvement, etc.
u {Concept) establishing implementabion plan of each relevant department — evaluabon — Feedback
= (Evaliabion result feedback) aurecting T compensating comprehensive plan based on inspaction % evaluation result
- Strengthening % compensaling subject lack of effectiveness such as redudion effedt, and seeking T adding new subject when necessany |

\ J

43
(_"Priva’re and public joint governance establishment )
@ (hole) organizing “private Ypublic fine dust countermeasure committee (tentative name)” , and playing the role as
social committee For solving Fine dust issues
= Publicizing plan implementation status, proposing new subject, seeking and implementing citizen practice program
= Promoting continuous compensation % development of fine dust plan through committee
© (Constitution) total 20 people of enperts and dvic activists in the major field such as power generation, vehicle, i
industry, etc. (including elected chairman and six female members) i
= Adding relevant experts when necessary or performing presentation of enternal specialist |
© (Operation) presenting B debating in reqular meeting in which entire committee members participate by setting subject every quarter |
(once a quarter) |
# Working level. assistant minister and chief level of relevant department such as the Ministry of Troade Industry and ]
\ Energy, Ministry of Lond, Infrastructure and Transpert, Ministry of Education, etc. alse participate.
44
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“Cleaniair of Korea w1thout‘concern about fine dust' _
7 We will make the enwmnment of Korea.

mew 23Y
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Status and issues of
the de-coal in Taxas

Al Armendariz, Ph.D.

oot 2HIC} 2| X

Bio for Al Armendariz, Ph.D.

Al Armendariz is a Deputy Regional Director of the Sier-
ra Club’s historic Beyond Coal Campaign, directing the
work to end of the use of coal and ramp up renewable
energy in Texas, Louisiana, Arkansas, and Oklahoma.

Prior to joining Sierra Club, Al was the Regional Ad-
ministrator for the South Central part of the country for
the U.S. Environmental Protection Agency, appointed
by President Obama in 2009. Al came to his position in
government after 7 years on the faculty of the School
of Engineering at Southern Methodist University (SMU],
in Dallas, and after graduate work in public health and
environmental engineering at the University of North
Carolina at Chapel Hill and the University of Florida. Al
received his undergraduate degree in chemical engi-
neering from MIT, and he worked for several years as
a consultant for natural gas, pulp and paper, and wood
products companies.

Over the last several years the Beyond Coal effort has
had iconic success in Al's states, including leading the
charge that led to Austin Energy, one of the largest city-
owned utilities in the country, adopting a plan to get out
of coal and be 75% carbon free by 2023. Over the last 5
years, utilities like American Electric Power, Oklahoma
Gas and Electric, and GRDA have committed to shutting
down the majority of the Oklahoma’s coal generation
and to make large investments in renewable energy in
response to environmental efforts by Sierra Club and
allies. Al has also overseen the fight in Plaqguemines
Parish, Louisiana to keep out-of-state coal companies
from building near the historic African American river-
side town of Ironton a new coal export terminal to serve
overseas markets. Recent court victories to help protect
Ironton give us optimism that the fight is nearly won.
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The Present State and Issues of Coal
Phase-out in Texas and in the U.S.

The U.S.is the largest cumulative source of green-
house gas emissions to the atmosphere of any
country. As such, the U.S. has a special responsi-
bility to lead the world to solve the problem of car-
bon dioxide emissions and to reduce the impacts
of climate change. Unfortunately, the U.S. federal
government has been very slow to act on the prob-
lem, and the Republican Party in particular has
blocked many actions to try to create federal laws
to reduce carbon emissions from power plants.
With little action happening at the federal level on
the issue of power plants, state and local govern-
ments, private companies, utilities, and non-profit
(non governmental) organizations like the Sierra
Club have stepped in to lead the effort in the U.S.
to reduce carbon emissions.

The U.S. state of Texas provides a good example
of the fight to phase-out coal fired power plants,
and to replace that energy and those coal jobs with
clean energy industry. Texas is by far the largest
source of CO2 emissions in the U.S. The CO2 prob-
lem around the world cannot be solved without the
U.S., and the problem in the U.S. cannot be solved
without Texas.

A combination of legal work centered on the Clean
Air Act and the Clean Water Act has been used by
advocates like the Sierra Club to force coal plants
to internalize the cost of their pollution. In addi-
tion, cities and corporations have increased their
use of clean energy and have moved market share
from coal power plants to renewable energy like
wind and solar. Grassroots advocacy has been crit-
ical for force local mayors, local commissioners,
and utilities to move investments away from coal

and to clean energy. In this talk | will discuss the
U.S. experience with phasing out coal plants and
replacing that power with clean energy, and | will
use Texas as a case study of how the combination
of legal, economic, and local political pressure has
been effective.
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Cllmate Change, Coal Plants, and Transitioning to
Cleaner Energy

Al Armendariz, Ph.D.
Sierra Club, U.S.A.
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CO2: where we are today because of last T<\_
200 years
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- The Climate Movement after the Trump Election

1. Where are we post-Obama?
2. What is Trump trying to do?
3. How we are fighting back?
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Emissions from Power Plants 2009-2016

BN -so: N -vox [N -co2

0%
- -
R —— ")
\\\\ o -.___.‘“ 14/001,.0
-~ F
s.‘\ ---.__/acOz -10%
—em———————
-

-20%
-30%
-40%

-50%

-60%

Percent Change from 2009

-70%

-80%

-90%

-100%
2009 2010 2011 2012 2013 2014 2015 2016

Not Just Blue States — Oklahoma -- Emissions from Power Plants 2009-2016

120
—— S02 (tons)
- NOx (tons)
100 -+ CO2 (short tons)
80 \
60

Percentage

40 \.\.

20

T T T T T T T i) T

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

o



——

AlArmendariz, Ph.D. Status and issues of the de-coal in Taxas 196 / 197

Retired 34 of NAACP’s 50 Worst Coal Plants
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This Year: Retire/Secure Retirement of 40% of US Coal Fleet (MW)
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Sierra Club coal retirement target + clean energy (draft) £ 2ERRA
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In Next Four Years Advocacy Can Drive at Least 3X more Retirements €20

By 2030 than Economics Alone (draft)
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The Climate Movement after the Trump Elegtion
1. Where are we post-Obama?

2. What is Trump trying to do?
3. How we are fighting back?
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o —
CLIMATE

Trump Will Withdraw U.S. From Paris Climate Agreement
By MICHAEL D. SHEAR JUNE |, 2017 o o e °

s1l=

News Releases from Headquarters

EPA to Review the Clean Power Plan Under
President Trump’s Executive Order

BUSINESS

wennowe TFUMP Rolls Back Obama-Era Fuel
Economy Standards |

by PAUL A. EISENSTEIN

03/28/2017

Trump signs bill undoing Obama
coal mining rule

BY DEVIN HENRY - 02/16/17 03:54 PM EST | I

EPA acknowledges delaying methane
rule might make more children sick,
but will help industry

Scott Pruitt follows through on promise to oil and gas industry.
el

Secretary of the Interior
Department lifted the ban on new
coal leasing on federal land

e AnanyaDutta [® Smonthsago @ 3 min read
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s S

Core environmental protections N

ozone (smog) air quality standard
regional haze standards
New Source Review

B The Climate Movement after the Trump Elec{LQn

1. Where are we post-Obama?
2. What is Trump trying to do?
3. How we are fighting back?
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Michael Brune, Sierra Club Executive Director

The Climate Movement after the Trump Election

1. Resist
2. Recruit
3. Train
4. Sustain

Fighting and Winning against Trump EPA

Court orders EPA to meet Texas haze
deadline, calls out Scott Pruitt’s stall
tactics

"Cooperative federalism" has had plenty of time to take hold, court
argues.

MARK HAND W SEP 1, 2017, 10:21 AM
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FWEERCOS

0.50
0.45 U.S. Greenhouse Gas Emissions
Industrial and Utility Sources
e 2015 annual [billions of tons of CO2e]
source: EPA-FLIGHT database
https://ghgdata.epa.gov/
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| Texas — Direct GHG Emissions of Selected Gases Reported by Sector/Subsector in Metric Tons of COze

Coal plants

Power Plants

Petroleum and Natural Cas Systems
Reene:
cremcs:

I owmer [l

waste [

Metais ]

mincrais [N
|

Pulp and Paper

A B T e B T
& & & & & &
" ¥ = Data Feported 1o EPRas of 0871373816

- e
SEPA Tl [ Downions Char |

NG plants
G

NON-RTO
WEST

SOUTHERN
POWER POOL

. ELECTRIC
RELIABILITY
COUNCIL OF
TEXAS

_* Some units dispatch
into multiple RTOs;
and,

* Some units don’t
neatly fit into RTO or
non-RTO region.

* So, we made some
assumptions about
where units “fell” all
of which are up for
adjustment.
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United Bulk Terminal Louisiana

Winning in the Gulf, Next Steps — Proposed LNG Export Terminals
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Winning in the Gulf, Next Steps — Big Qil

LA

P

Dr. King: “We have not made a single gain on civil rights 2000

without determined legal and nonviolent pressure.”
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-

limate Movement after the Trump Election
1. Where are we post-Obama?

2. What is Trump trying to do? ®
3. How we are fighting back?

Questions?
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De-coal planin
Berlin and role
of the local
government

Dr. Stefan Taschner
#El[Bt Bt

Dr. Stefan Taschner

Taschner, Stefan is a geographer and was research as-
sociate at the universities of Munich and Brescia in the
field of climate change. Since 2005 he worked a cam-
paigner for sustainable mobility and climate change at
a Munich based NGO. From 2009 he was head of the
Berlin NGO BiirgerBegehren Klimaschutz, which uses
means of direct democracy to push municipalities to go
for renewables and to control the electricity utilities in
a democratic way. From 2012 he was spokesperson of
the Berliner Energietisch (Energy Table Berlin], an alli-
ance of 56 organizations and initiatives which ask for the
remunicipalisation of the electricity supply in Berlin. In
2014 he initiated the alliance Kohleausstieg Berlin that
works on the coal phase out in the German capital. 2016
he was elected at the federal state parliament of Berlin
for the green party where he is spokesman for energy
policy.
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De-coal planin
Berlin and role
of the local
government

Germany is world wide known as the country of the
energy transition. However since the amount of re-
newable energyis still rising, the CO2 emission still
remain on high level. This refers to missing shout
down of fossil power plants, especially coal power
plants. However since around four years there is a
debate on how to organize this coal phase out. Also
a powerful peoples anti-coal movement is growing
with major yearly protest in form of lignite mines
occupation. The last year newly elected federal
state government formed by the social-democrat-
ic, socialist and green party has put the coal phase
out on the agenda. The goal is to shut down the
four remaining coal power plants by lately 2030. To
meet this goal several steps or taken into account.
As the first federal state in Germany we defined
the coal phase out by law (Berliner Energiewen-
degesetz). Also the last lignite power plant was
also shut down in 2017. The three remaining coal
power plants will be taken of the grid before 2030.
Therefore we will worked out a road map together
with the coal power plant operator and all relevant
stakeholders and the citizens of Berlin. This road
map will also include the question of how we can
replace the energy from the coal power plants by
renewables. Therefor we will also strengthen our
effort to implement also more renewable energy
production in Berlin by different players.
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The plan of coal phase—out in Berlin
and
the role of local government

BUNDNIS 90
DIE GRUNEN

Energy transition in Germany

* Germany has a long tradition in non—governmental ener
gy movement

* [t dates back to the 1970s where the anti—-nuclear move
ment started

» The first pioneers of renewable energy came from this
movement

* The renewable energy law from 2000 with the feed-in ta
riff was the important breakthrough

* 50% of the installed renewable power plant is own by pri
vate people

» Actually the movement focus on the coal phase out as t
he logical next step

Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Energy transition in Berlin

* The share of renewable energy for Berlin was 2014 at 2,
2%

* Though there are numerous concept, Berlin is still last in
renewable energy rankings compared to other federal st
ates or large cities

* large energy movement campaigns that started in lasty
ears changed energy po -

« in Berlin
* One focused on the
* coal phase out

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

New federal state government
r2g

BUNDNJS ')
DIE GRUNEN
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Agenda of r2g

« Berlin has to be a pioneer in climate protection and the
energy transition especially in urban areas

* The overall goal is the CO2 free city in 2050

« Community—owned companies (energy, housing) play

*a major role

* Coal phase out has to completed by 2030

« Citizens participation in form of co—op or in the decision
making process is wanted

« Broad transparency rules are crucial for the Berlin citize
ns to participate in this process

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

Goals of r2g

« Energy distribution grids are infrastructures of general in
terest and should be under public control

* The co—op BlrgerEnergie Berlin should be apart from th
e municipal company BerlinEnergie stakeholder of the gr
id operation company

« This ensures that citizens participation is introduced

Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Goals of r2g

» Berliner Stadtwerke should be the driving actor for the E
nergiewende and climate protection in Berlin

* |t has to provide electricity and heat exclusively from ren
ewable resources

* Further tasks are
« Self consumption models for tenants

* Energy counselling especially for low—income househo
Ids
» Fighting energy poverty
* On the long term it has to remain a 100% municipal-ow

ned
* Provide financial resources of 100 — 150 Mio Euro in 5

years

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

Coal phase out
in Berlin

BUNDNJS 90
DIE GRUNEN
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Coal power plants in Berlin

Klingenberg — 164 M gt ¥ st g™
W Lignite & Gas :
(1,3 Mio. t COp)

Moabit — 140 MW
Coal & Biomass

AT
Zoclogischet
Garten Berlin

Koufhaus des Westens @

Reuter C— 160 M
Coal & Biomass

Reuter West — 564 M
W
Coal

(2,5 Mio, t COZ]

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

Goals of r2g

« First federal state in Germany that initiates the coal phas
e

« Last lignite power plant is shut down in 2017

* Three remaining coal power plants will be taken of the g
rid before 2030

KOHLE |\, %

NUR NOCH ZUM

GRILLEN.

Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Policy process of coal plant shutdown

» Definition of the coal phase out by law in the law providi
ng guideline Berliner Energiewendegesetz

* Road map will be worked out with the coal power plant
operator and all relevant stakeholders and the citizens o
f Berlin

* Introduction of CO threshold value for district heat fuels
in a federal state Renewable Energies Heat Act

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

Proposal of citizen participation

ek gl Expert advisory boa

Sttidy design, rd
L L ’ 7
- -—

. L. Road map fo
Milestones: Broad participation of r

[l
5 - Goal.phase o

relevant stakeholders and Citizens (g manor Enery)
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Challenges of coal phase out in Berlin

*» 30% of Berlin's heat demand is provided by Germanys |
argest district heat system

*90% of the heat is produced by fossil fuels

« All coal power plants in Berlin run for the district heat sy

Challenges of coal phase out in Berlin

* How to replace the heat demand by renewables?

* 1. Replace fossil fuels by renewables e.g. power to x

« — |ncrease of demand of energy

1. Problem: no effect on climate change if energy is provi
ded by coal power plants outside Berlin

2.2. Reduce amount of energy consumption (energy effi
ciency)

3. — Increase of insolation of houses

4, Problem: rent increasing as a consequence might cau
se social imbalances

Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Challenges of coal phase out in Berlin

3. Open the district heat system for decentralised feed i
n especially for waste heat

— |lower the temperature in the district heat system

Problem: Berlin has no industry with high amount o
f waste energy
4, Replace coal power plants by gas power plants

— NO OPTION: CO emissions of gas is significant
lower than coal. Hé@wever gas power plants would |
ead to a new log—in

Dr. Stefan Taschner, MdA
(Spokesman for Energy)

Summary

o Berlin will become the first federal state that initiates the
coal phase out by law

- Together with the operator Vattenfall we will work out ar
oad map

o The question of how the fossil heat can be replaced by
renewables is still under discussion

o Further efforts to rise the amount of renewable energy p
roduction and energy efficiency in Berlin accompany the
coal phase out process

Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Dr. Stefan Taschner, MdA
Spokesman for Energy

Fraktion Biindnis 90/Die Grlinen
im Abgeordnetenhaus von Berlin
Niederkirchnerstr. 5

10111 Berlin

www.stefan—taschner.de
www.facebook.com/stefan.taschner.1
twitter: @StefanTaschner

+49 30 23252446 [ +49 176 2478 7213
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Dr. Stefan Taschner, MdA
(Spokesman for Energy)
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Li Jun
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Biography of Li Jun

Li Jun , male, born on June 4 1973, Hebei academy of
social sciences, institute of rural economic develop-
ment, the research of county economy, director of the
researcher. In 1996 graduated from Hebei agricultural
university, agricultural economics major, bachelor de-
gree. In July 1996, after graduating from university, he
was assigned to the institute of rural economic develop-
ment of Hebei institute of social sciences.Main research
fields: rural economy, urban and rural integration, in-
dustrial economy.

Main research achievements:

1.The development plan of producer services in
shijiazhuang, 2014;

2.Comprehensive demonstration implementation
plan for energy conservation and emission reduction
in shijiazhuang city, 2014;

3.The development plan of the siding

of baoding city, 2014;

4.Pilot implementation plan for the comprehensive reform
of small and medium-sized cities in

zhengding county, 2015;

5.The 13th five-year plan for economic restructuring
in shijiazhuang, 2015;

6.Typical city (shijiazhuang) green low-carbon
development mode and path selection, 2017.
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‘Coal Withdrawal™ strategy
Implementation in Hebei and
Plans and Measures on Energy Usage
Structure Upgrade

Hebei Institute of Social Science
Lijun
October, 2017

Recently, Hebei has been actively promoting reforms in the supply structure of
the coal industry in the face of the assignments such as the economic downturn
pressure, energy production suspension, pollution control, and restructuring.
Within the structure where the business plays the main agent role, the market
leads, and the government supports, Hebej also has been implementing ‘coal
withdrawal® strategy by restricting excessive production in the coal industry. In
addition, Hebei is actively promoting the reduction in coal production and
development of eco—friendly clean energy for ‘coal substitution by gas and
electricity’. Furthermore, Hebei is adjusting and upgrading the industrial
structure and developing the strategic new business and contemporary service
businesses. By doing that, Hebei is looking for measures to withdraw the coal
and accomplish industrial adjustment.
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1. Coal Usage in Hebei

« (1) Coal consumption accounts for a
large portion of one—time energy
consumption

* First, coal consumption in industrial
production is ‘unequaled’

« For example, in 2014, the share of total coal consumption was
88.46%, which far exceeded the national average of 65.3%. The
total consumption of coal in Hebei is 316 million tons, the fourth
in the nation.

» Secondly, coal consumption in heating
the houses also accounts for a large
proportion.

« In 2015, the total heating area of the constructions in Hebei were
1.9 billion square meters. Due to resource condition, income
level, and life style, whole constructions in Hebei usually uses
coal heating. In 2015, Hebei used 51 million tones of coal for
heating and it accounted for 89% of the total energy for heating.
The coal heating area is 1.73 billion m2 and accounts for 87% of
the total energy usage area. The coal used for heating is
accelerating the air pollution
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(2) Due to the industrial structure
concentration, energy consumption is
continuously increasing

The proportion of the tertiary industry in Hebei in 2015 was 11.5:48.3:40.2, and
the proportion of the tertiary industry in whole nation in 2015 was 9.0:40.5:50.5.
The traditional industries in Hebei such as steel, equipment manufacturing,
petrochemical industry, textile, medicine are consuming large amount of energy.
On the other hand, the proportions of the strategic new industries such as IT,
biomedicine, and new energy and contemporary service industries such as
finance and tourism are low. Those factors make energy consumption in Hebei to
increase continuously.

(3) Hebei has low renewable energy
usage.

At the end of 2015, total renewable
energy consumption in Hebei increased
from 4 million ton of standard coal
energy in 2010 to 10 million ton.

However, total renewable energy
consumption accounts for only 5% of
the primary energy consumption, which
is very low.

o
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2. Main coal production restriction

measures in Hebei

(1) Full implementation of "Coal
Withdrawal® strategy

In 2016, Hebei government issued <Implementation strategy for
restricting excessive coal production in coal industry in Hebei>
and announced that the government will shut down 123 mines in
the Hebei within 3~5 years, and will reduce the amount of energy
production by 5,130,000 tons.

(2) Promotion focused on’Coal
replaced by gas’, ‘Coal replaced by
electricity’ process.

In 2017, Hebei government announced
<Guidance opinion on Baoding—Lanpang
coal restriction area and replacement of
coal by electricity and gas
implementation>

o
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(3) Promotion on industrial restructure
and upgrade

Fostering new strategic industry

Development of new industry such as
advanced equipment manufacturing,
electronic data based on big data, bio
medicine, new energy, new material,
energy saving, and new energy car and
also acceleration of formation of leading
industry.

Acceleration of development in contemporary service
industry

Development of productivity services such as
contemporary trade logistics, financial services,
information services, science technology service, and
business service will be implemented first, Then
lifestyle service industries such as culture, tourism,
and health care will be developed while also
developing high—tech service industry.
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e (4) Extensive development of clean
green energy

* The prevalence and distribution of the
natural gas, solar energy, and
geothermal energy to reduce coal
consumption. Also, main point of the
development plan is the strategic
transition of energy structure .

3.Policy for 'Coal Withdrawal’
strategy in Hebei

« (1) Investment and financial innovation

In clean energy heating field, the state—owned assets play leading. It
constructs finance and loan platform and attracts various capital which
results in the participation in heating project construction. It also
expands PPP model and make the private capital to actively participate
in the development of the central heating system, transition from coal to
gas and electricity, and clean energy such as bio energy.
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(2) Financial support capacity expansion

* The policy secures the national special financial

subsidies and expands investment on heating with
clean energy. It also provides special financial
subsidies to supports clean energy heating project
construction business in terms of clean energy,
energy reduction, and polluting substance reduction.
In addition, clean energy heating is supported by
including it to the total strategic new industry in Hebei.
Through 3 years of the governmental subsidies, the
energy utilizing the clean development will be used in
the market.

(3) Reinforcement of research on
clean energy heating technology

The policy will reinforce research on clean energy heating technology and also
supports industry—academia—Institute collaboration between the institutes,
scientific research center, university and large corporations. This will accelerate
the research and development and result conversion of the technologies and
equipments such as the high efficient clean combustion lamps, crop stem
energy, and other clean energy alternatives. Those lead to enhancement in the
clean energy heating technology.
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 Thank You
* Please feel free to comment!
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Chungcheongnam-do

Efforts on the de-coal and
eco-friendly energy conversion

Shin Dong heon

>
Ol
ro

Biography of Li Jun

Li Jun , male, born on June 4 1973, Hebei academy of
social sciences, institute of rural economic develop-
ment, the research of county economy, director of the
researcher. In 1996 graduated from Hebei agricultural
university, agricultural economics major, bachelor de-
gree. In July 1996, after graduating from university, he
was assigned to the institute of rural economic develop-
ment of Hebei institute of social sciences.Main research
fields: rural economy, urban and rural integration, in-
dustrial economy.

Main research achievements:

1.The development plan of producer services in
shijiazhuang, 2014;

2.Comprehensive demonstration implementation
plan for energy conservation and emission reduction
in shijiazhuang city, 2014;

3.The development plan of the siding

of baoding city, 2014;

4.Pilot implementation plan for the comprehensive reform
of small and medium-sized cities in

zhengding county, 2015;

5.The 13th five-year plan for economic restructuring
in shijiazhuang, 2015;

6.Typical city (shijiazhuang) green low-carbon
development mode and path selection, 2017.
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Efforts to convert environment-
friendly energy from de-coal in
Chungcheongnam-do

\«Ma%ﬁl LI'E

Presentation Order

1 2

3

Energy Issued areas in Current Status and

Chungnam problems of coal
thermal power
generation in
Chungnam

4

Efforts fo transform
de-coal energy in
Chungnam

S

Vision Establishment
to convert Energy in
Chungnam

Local Government
Tasks for Conversion
of De-coal Energy
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Energy Issued areas in Chungnam

1-1. Chungnam - the key development area of coal mining in the 1980s

o )
w4
el

© South Korea accelerated development of coal mining in '“9-197% * o

» Strategy to Respond to Qil Crisis il maE

© However, in 1989, coal mining was gradually closed junder the rationglizdtion ™™

policy of the coal industry i, L
YU o 2
o A total of 90 coal mining mines exist in Chungnam. il Gl
"y 4o quz .

» 54 places in Boryeong, 12 places in Buyeo

o Results of basic environmental survey in 2013 ; :
mage of Sungju

exceeded pollution standards such as arsenic, nickel mining tunnel in
o = Boryeong(in
and zinc in 12 abandoned coal mines 1967)

Source : Korea Mine damage management
authority 3
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1-1. Chungnam — The cluster of a coal thermal power generation

As of March 2917(Excluding renewable energy)
o 29 of coal thermal power generation National a
exist in Chungnam and it Is 51.9% of coal St e e
: o rEraiEny Section guantit “@PACt quaneiy “APACT
thermal power capacity LY y y
i Total 569 94,161 74| 18,846| 20.0%
» Power generation capacity is 20% of ‘ "": Nuclear 24| 21,716 - - -
R s gssicnalon copacky ..:E Coal 57| 29,524 29| 15310| 51.9%
= el || - 2| 3200 - -] -
o Electricity production is 114,084GWh in A cm
Chungnam in 2015 7 g o
ower
Abhum e 180( 28,512 22( 3231| M3%
L o on
i =
» Eleciricity production is 21.6% of national === ALiim Lhdroa 16| 4700 - = =
Eleciricity production (528,091GWh) ARbo T Akaam (L 'y
o el e 73 6179 3[ ] w02 17%
- o
- - Ints I
o e 20 3| 09%
B0 1ws lows |l - on
I A howe bw b x*aala'ﬂni!hﬂﬂ-hiwwmmr
Electricity production by region (2005 vs
2015)

1-3. Chungnam - Enterprises that consume a lot of energy such as
petrochemicals, steelworks, etc.

@ In Chungcheongnam-do, 331 enterprises use energy more than 2,000toe annually,
corresponding to 7.6% of the whole country.

o The energy consumption of the enterprises is 40,310toe, corresponding to 25.8% of the whole
country 25.8%.

No. of types of Enterprises that consume a lot of energy
Unit: No. of Enterprises

Industrial Types

: it Power Industrial
Section Buildings i
(ECwnET Kmpiose, Fiber Paper., wood  Chemical Ceramics Metal Others
Natienal 1138 38 2,841 274 189 113 588 179 1,159 339
Chungnam 24 5 302 24 4 Al 75 28 131 18

Energy consumption types of Enterprises that consume a lot of energy

Unit: 1000toe
. car Power Industrial Industrial Types
o BHLmEE Generation Purpose
Lo Fiber Paper. wood  Chemical Ceramics
National 2,492 60,344 89,990 1,168 901 1,293 23,259 5,558 37,988 19,824
Chungnam 47 24137 16,126 98 11 a3 5,242 377 8126 2,149

= Private Power Generation companies inciuded in others
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o Number of enterprises with automatic measuring device

attached to chimney
» 573 in the nation, 57 in Chungnam (9.9% in the whole country)

o Air Pollution Emissions Measured by Chimney Automatic

Apparatus Attachment stisss 400 1210603 PRI
» 401,677ton/year in the nation, 108, 708ton/year in Chungnam(27.1% in the R
- ﬁg:n i 1+
oCoal power generation, steel indusiry, petrochemical }' .
E o
company are concentrated in Chungnam - (:
A‘[JI. 22 aaNy:
» Boryeong Thermal Power Plant, Taean Thermal Power (%.’-1, s
Plant, Hyundai Steel, Dangjin Thermal Power are the Top 10| ,‘IQ',\'\‘ .
; 2 \?‘ N Q_LMW:
largest emitters &

’{‘/ ; r'ﬂ:';.- !

5%

Source: Jungang Newspaper on Jul. 6. 2017

1-4. Chungnam — Area where air pollutant emissions are concentrated

1-5. Chungnam - High emission area of greenhouse gas

Chungnam.

© More than 20% of the nation's greenhouse gas emissions are emitted from power plants and manufacturing factories in

o Among the domestic greenhouse gas emissions, the portion of the power generation sector accounts for 36%, coal power
generation is 75% of the power generation sector. (Korea Energy Economics Institute. 2016)

Greenhouse gas emission by region(As of 2011)

s 1477219

% (42HE COeq)

ME P4 OF O BF ON 4 37 I &% 2Y % L IR L AR
- e . LA 2

(1) 442 712 2} @2 42 2EOR Pa|Li2} HA) i@l 22.0% e
(2) 2HZ 712 2|} SR 22 37| =2 P2iLi2} HA) U2 el 21.5% S
(3) &3, BE2 LA} 20]7] 7|2 S 2217} 7Y 3 (8314 &)
U3 IE - oUAILL 40| GHEIE ROIM Li2E 247 UiER

» AB[2) 7| YUE oLZ|LE HEO| AH|E= ROIM L2 2R7)A BHEYF

Source : 21* CNI graphic Cl Laboratory Instif ublished on Aug.31.2016)
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1-6. Chungnam - The main indexes of energy

© Chungnam is a region where both primary energy supply and final energy consumption increase due to coal-fired power
plants and energy-consuming companies.

oThe final energy consumption per capita in Chungnam (16.2%toe / person) is 3.8 fimes the national average (4.2%toe /

person).

o The final energy consumption (0.319oe / million won) per GRDP of Chungnam is 2.1 fimes of the nationwide (0.14%tce /

million won|)

o The final energy consumption in Chungnam is petroleum (56.8%), coal (22.7%) and electric power (11.9%). Indusirial sector
consumes 82% of petroleum, 81% of coal and 78% of eleciric power.

Primary energy supply

Electricity self-

Final energy

Final energy

Final energy

Indicators (Thousand toe) sufficiency (%) a:::::::gi::,ne) consu(:)':i‘?: ;:; IE;e:rs«:m coaiuer?p:ﬁ:;a;:‘e‘rﬂ tC;‘]’l‘%)DP
2005 31110 347.57 14,939 7.61 0.370
2010 45445 304.75 21,468 10.96 0.288
2015 54,650 241.27 34,045 16.29 0.319
i Composition ratio by final energy source (%)

Indicators

Petroleum products Gas Electrical Energy Thermal Energy New Regeneration
2005 04 82.0 4.3 129 0.0 =
2010 0.2 78.0 59 155 0.0 04
2015 2.7 368 38 gty 0.0 4.7
8

Current Status and problems of
coal thermal power generation
in Chungnam

Z uoissas




2017 SHMEL
HSHA oL X|HE 2H| HTBA

2017 International Conference on Coal Phase-out and Energy Transition

2-1. Construction of coal-fired power plant in Chungnam currently underway

New Acc.
Seocheon Boryeong Taean Dangjin Facili.ty Fa(ili.ly

o Sl-nce 1983, Seocheon Therrnal PDWEI‘ Plant, Power Power Power FPower Cap;()lty( Cap'?'c;ty(
Boryeong Thermal Power Plant, Taean Thermal e UnitL2 | unit1 i i
Power Plant, and Dangjin Thermal Power Plant oo s — 1400
were constructed. 1993 Unit3.45 | Unit12 2,500 3,500
oSeocheon Thermal Power Units 1 and 2, which i tore : it
are more than 30 years old, are closed in 2017. 7 L [ Bl
» Boryeong Thermal Power Units 1 and 2 will be closed 19 il S0 G400
within several years 2000 Unit 3 500 6,900
2001 Unit 5 Unit 4 1,000 7,800

O Six new coal-fired power plants (fotal 6,000 MW) 2002 Unit 6 500 2,400
completed and will be completed after 2016 2005 Unit 5 500 2,900
2006 Unit 6 500 9,400

L:nn Ir:'dsi";::'e::ﬁmcg::g the 1.000MW of new 2007 Unit7,8 | Unit78 2,000 11,400
2008 Unit 7.8 1,000 12,400

2016 Unit8 | Unit9,10 3,000 15,490

2017 (n:\:]ii,z Unit 10 3,050 18,540

= These approximate fgures may Vary in some facility capacities and bullt vears

10
2-2. Chungnam where power consumption is increased in industrial sector
as a power generation base
Power Production and Power Consumption in Chungnam

9 In Chungnam, both electric power production Unit: No. of Enterprises
and power consumption trends are on the rise. i o L R

Power Usage in Chungnam 78,028 118,272 114,084
.° Ehdnc'ty Self—fehaﬂce Is qecfl&afi ng due to H'lE Power Consumption in Chungnam 22445 38,809 47,286
e ) power; consumptlon in industrial sector Power self-sufficiency in Chungnam 348% 305% 241%

in Chungnam.
» 348% in 2005, 305% in 2010, 241% in 2015

N i Power generation capacity and power consumption by region (as of 2015)
9 Electricity independence gap due to difference Tt

in operation ratio of power source Source Type Gycongin  Gangwan Ch“'r'%ﬂ'm Honam  Youngnam Total
» Operation ratio of coal-fired power plant is R w76 sae| sl 13 33384 57548
more than 87% Composition Ratio(5%) 290 35 188 135 342 1000
» Operation ratio of LNG power plant is less Pawer consumption 173,640 16,206 82,058 63,056 144,067 483654
than 50% Composition Ratio(3:) 359 34 170 130 298 1000

Source: Power Generation Facilities in 2015 by Power Exchange (2016)
Power statistics in 2015 by Korea Electric Power Corporation (2016)
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2-3. Increase trend in power plant related conflict

oConflicts over property damage such as ai
pollution, damage caused by wam drai
electromagnetic waves, landscapes and
falling land prices

o Canflicts related to coal-fired power plants and i D o
ultra-high-vollage  transmission  ine-related  Source : “Getting the disease, fighting the Source: "Controversy over Nuclear Power Plant Co-

residents ... Stop the coal-fired power generation generation Power Plant in Naepo New Town" Hongju
. . now" from OhmyNews. May 25, 2017. Focus, March 15, 2017.
conflicts as well a the location of ccal-fired i &

power plants and solar power plants are on the
rise.

Source: OhmMyNews on September.21.2017 Source : Energy newspaper on September. 19. 2017

12

2-4. The social cost of a coal-fired power plant

€02 in the power generation sector by region (2012),
Estimated cost of air pollutant emission (2013)

o Estimation of social costs due to the emission of

air pollutants from power plants in Chungnam: Oz Emission  C02D3MA0E parig d"‘"!’m';"g'g‘:fs’;
1 H (tCO: o, %) e i
KRW 5,243 billion (2013) e million wor) (million won)
el oo : Seoul 359,726 14,575 0z 23989 02
© Estimation of social costs due to greenhouse
ot T —— Busan 16,841,198 622,338 7.2 134,873 10
oas em'ss‘o!:s o power p ung i Daegu 2,287,082 92,663 10 146,735 13
KRW2.237trillon (2012) Incheon 33,041,372 1,338,704 141 1,132,780 85
oChanges in marine ecosystem and fish species Gwangju 179,882 7,288 01 17,316 01
due to the discharge of power plant hot water L g L st Sl o
Geonggi 12,949,896 524,678 5.5 713,453 5.3
Gangwon 4,505,056 182,527 19 532,374 40
Chungnam 55,212,716 2236908| 235 5242827| 392
o WHESELEYD LW N Jeonbuk 3,428,483 138,908 15 246,941 18
QNS ) T g -
Power plantsand e ) Jeonnam 32,315,934 1320570 140 779,526 58
(L 900 LO0uAn) ! .
BOWER o Y Gyeongbuk 32,906,521 1,333,570 140 242,370 18
generation in - ¥ >
Chungnam { . 4 Geongnam 34,058,052 1,379,896 145 3,067,460 229
\ x . i .
- | - Jeju 1,386,306 56,168 06 238,799 18
Total 234,886,905 9499178 | 100.0 13386814 1000
(Rl . -~
e
TR Ay 5
+ B OMIC

13
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2-5. The social cost of ultra-high voltage transmission lines

» Current transmission line and transmission tower in Chungnam (As of 2013)
» Transmission line : 756kV 230km, 345kV 994km, 154kV 1,840km
» Transmission tower : 236 units of 756kV, 1,379 units of 345kV, 2,517 units of 154kV

© Damage to property, environment, and health in the vicinity of ultra-high voltage transmission line

9O 60% of the electricity produced in the Chungnam is transmitted to other regions, including the capital region.

Property Damage Property value decline
Restrictions of property for sale(lease)
Inconvenience of using real estate
Growth failure of biological organism, poor sales

Costs for lightning accident prevention facilities, installation of
facilities to eliminate radio interference

Environmental damage Noise, disturbance of view, radio interference, etc.
Physzical damage Health accidents caused by accidents and electromagnetic fields
Mental damage Mental stress due to property and environmental damage and

accident risk

o000

14

2-6. Concentration of heat and drought caused by climate change

sufficient.
o Increased drought frequency and intensity by reduced rainfall due to dimate change

© Increased infectious diseases due to dimate change, such as hyperthermia, Tsutsugamushi disease

© Demand for power generation and industrial water increased in western Chungnam where available quantity is not

BN 28 BE S StEEHL 574
Q@ UE S 572 @ 5= 8232 MSE @0 oA 24T M8
(]

o Qs
Da1%

» @ 1841600t

1A ® EEoiA
oz

EferEfE

Da% -

i 2] &4 HEY 8 10% U2 B

@ 125018t "

e vy

D55% *@“ FHAI 8 TR WA Fo|

g:&gx -201641 88 SEAI SUUSAE 144202 M 3Y 5 JRI0| LU BB HS

N 20139 45 ;
201494 w— 19
?Eﬂ? 20154 | e— 5
@ 17T3% 0 20 40 60 80 100 120 140 160 @
ik = K TS A o STHY 00 S LELIE PUE, BRSO 0PEE 75 SR IR s
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2-7. Survey of Chungnam residents’ perception regarding fine dust (Sep.2017)

o Priority for fine dust reduction measures: Closure of old oF gaeHA Ry %4
power plant as a priority
42 AEY G712% AR ed A8 181
HIPHL BT 167
20 YU Ny 125
248 vaRIAA Y 82 w08

o Intention to raise electricity tariffs to reduce fine dust: Sympathy for Increase in electricity rates

[I n 2
| .
ousz

= =8 s BE
X W8 StX| U8

(29 2 %)

16

Efforts to transform

de-coal energy
in Chungnam

17
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3-1. Fair power supply system requirements

© Chungnam demands a policy change for a decentralized energy system, emphasizing that the present energy
system based on the sacrifice of a specific region is not sustainable.

© Charge of local resource facilities tax rate, increase of tax rate for coal-fired power generation, reinforcement of
compensation around power plant and transmission line, demand for reorganization of electricity rate system
reflecting social cost

© Chungnam uses the local resource tax as a financial resource for environmental management and energy business.

Trend of local resource tax(Yr. 2015~2020)
Unit: Million Won

Region ¥Yr. 2015 Yr. 2016 ¥r. 2017 Yr. 2018 ¥r. 2019 ¥Yr. 2020
Total 32,428 39,869 47,686 49,334 49,449 51,172
Chungnam 11,349 13,954 16,600 17,266 17,289 17,910
City level 21,078 25915 30,996 32,067 32,109 33,262
18

3-2. Strengthen environmental regulations on coal-fired power plants

© Plans for mid-term air quality improvement management in Chungnam
© Goal to reduce pollutant emissions by 35% compared to 2013 by 2025
V' Enacted by July 1, 2017, the ordinance for strengthening emission allowance standards of

thermal power plants

V Signed an agreement to reduce voluntary air pollutants (Top 20 enterprises)

V' Reduction of mobile emission sources(Early scrap for 100,000 of old diesel cars, conversion
ojM|gix|
FHU0L

gL

to natural gas bus )

V Distribute air purifiers to 44 schools in 4 cities around thermal power plants.

V' Installation and operation of air pollution measuring station in all cities

9 Investigate the health effects of local residents and take measures

V' Since 2013, a public health impact survey on vulnerable areas with environmental pollution

has been conducted (within steel complexes, chemical complexes, and thermal power plants in

Chungnam)

V' Enactment of ordinances for strengthening the acceptance standards for sulfur oxides,
nitrogen oxides, and dust emitted from power plants
V' Continuous monitoring of the health of local residents in Chungnam, such as expansion of air

quality comprehensive management center and establishment of atmospheric metal monitoring

18

network
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3-3. Establishment of regional energy plan and promotion of energy business

o Through the establishment of Vision and Goals of Chungnam Regional Energy Plan (2015 ~ 2020)
the regional energy plan, we
carry out the energy business

such as the renewable energy &) &=
supply business, the energy
efficiency improvement business, 00 M .82 . 3 gux]E NSASLICH

and the energy welfare business.

o Targeting 11.21 million tons of
CO2 reduction by 2020 through % i
the production of new and

renewable energy and energy 20201 AI7}A 1,1210HCO S
ey » 214 3ol A 212} 2,287 toe * ofi7] A7 73230 0e
:> Replacement effect of 3.3 units of

coal-fired power plant P .

2810 Mo 2RSS « WX = ApHC| AR AR O] 1 K| RS R

Off L X] AH| MARY B4 0 1 X) &1 T b Yo x| Ap

20

3-4. Promotion of energy new industry promotion business

© The govemment intends to foster the energy industry as a new growth engine for the future, and Chungnam is
promoting various new energy industries in connection with government policies.

» Eco-Friendly Energy Town: Utilization of Waste Heat at Waste Incinerator (Asan City Environmental Science Park)

» Unused energy utilization project: heat-water drainage from thermal power generation (Central power station, West power station)
» Floating solar farm: Large-scale floating solar farm using water in the Boryeong Dam reservoir (Korea Water Resources Corporation)
» Energy Independent Island: Installation of renewable energy and smart grid for Island where electrical grid unconnected (Juk island,
etc)

» Smart Grid Project in Naepo new town: Implementation of 15,000 AMI by 2018

» Fostering solar venture business: Establishment of Seosan solar venture complex (Hanwha Cussel, etc.)

» Promoting hydrogen economy: Promoting hydrogen economy as a future economic growth engine, using hydrogen generation
from petrochemical and steel mills, hydrogen forum, car sharing project connected with hydrogen filling station, planning of
hydrogen theme town, practical use of hydrogen fuel cell vehicle parts

I8 203047%] 308 BRA0H &%, 30% CO: 2

LR
o BN Y0 § S0 Ug 135%
o QALY 100% NN B, CO2 Free P2 B T0%

1. BHEY PEY Shu Uy

2. Free MLITI 24 w0l

3. ZH0ID BAZE WUANE uE
|| & 44N P28 Y A1
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energy policy

© Development and
announcement of energy policy
discussion in Chungnam

© Policy debate in the National
Assembly and the need to change
national energy policy and
environment policy

3-5. Local government responsibilities and authority requirements for

©  Promoting regional energy
conversion cooperation with leading
ocal governments

22

Vision Establishment
to convert Energy

in Chungnam

23
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4-1. Background and purpose of Vision establishment

o So far, we have focused on post-measures fo mitigate the damage of coal-fired power plants.

o In the supply-oriented energy system, local governments passively respond to government
energy policies due to lack of authority, responsibility and capacity.

» Establish long-term vision and goals that set the principles and direction of de-coal energy conversion.

o In order to promote energy conversion, policy intervention and action by local governments,
corporations, and citizens are important factors

o Citizens need to discuss and decide the energy future of Chungnam directly for the sympathy
and participation of local citizens and stakeholders

» Establish vision as an opportunity to collect various values and ideas about energy future in Chungnam

24

4-2. The ways to establish vision

2

0 OLAXIEES HiFE o2 :
X7 |2t E’éﬂuu@ ©)

© Recruitment and selection of the Chungnam Energy Planning E;JI D‘[ :
Department (77 citizens of Chungnam )} e

© Preparation of 2050 Future Energy Scenario in Chungnam B T e ——
(Three Scenarios) 2050 0IL4XI ¥}

© The first workshop (liberal arts), the second workshop (basic
discussion), the third workshop (in-depth discussion and
scenario selection)

© Development of detailed goals and action plans based on the e e e o BN OROUNN N HUE W SR MIDINE 2R ¢ 0 0 e 0
final selected scenario e mue .
ek aese WL Wb
8 AR 10 28 144 D 201020 64 w01
Lt DUET I Lt BLAE T Le B e

38 5 N0 (SN N T RIS AT Y
B WA BE O st LA NERTRE

4 SR I B RS 2 B 'i""" o
A
Shee s
D ]
e SECEIAEE MADWEL -
BN SIMCIA M O406M4-8081 040634 8080 P Cco
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4-3. Comparison of Future Energy Scenario (Plan)

1 Base Scenario : BAU > 2 Plan A. Carbon Economy Scenario >

"Assuming that the current "Economic growth
trend will continue in the through continuous
future” development of dean
coal energy industry”

Z18: Bristol 2050 Low Carbon Scenario X

4 Plan C. Energy Cilizen Scenario

3

"Hydrogen-powered
energy new industry,
Leading the future
economy of Chungnam

"Renewable energy
economy to create local§

1 &: bobbeth.com T13: Bristol 2050 Low Carbon Scenario Y

26

4-3. 0|2 of L4X| A[Lt2|2(Qt) H| L

1 Base Scenario : BAU > 2 Plan A. Carbon Economy Scenario >

% Lifestyle: Convenience is better. “Economic growth through confinuous development of clean
4 Industry and Economy: The mainstream industry is not coal energy indusiry”
changeable. ; . .
<+ Energy: coal / petroleum consumption continues to increase * Lifestyle: The cheapest and most reliable supply is the
% Ecological environment: GHG / Sustainable increase of fine b'lggest s . .
diict * Industry and Economy: Sustainable Growth in Export to
< Governance: Centralized & Power Supply Bases China : :
< Energy: CCS technology continues coal generation
% Ecological environment: GHG emissions are reduced.
< Governance: Centralized & Power Supply Base

Plan B. New Energy Indusiry Scenario ), 4 Plan C. Energy Citizen Scenario )
gy Ty ay
"Hydrogen-powered energy new industy, “"Renewable energy ecommy_to create local jobs, a joint effort for
Leading the future economy of Chungnam * a sustainable future”

% Lifestyle: dominated by energy citizens

% Industry and Economy: made by renewable energy industry
< Energy: Coal power plant disappeared, replaced by
renewable energy

% Ecological environment: GHG emissions are reduced and
every single house has solar farm

< Governance: Energy self-government and community energy
diffusion

% Lifestyle: Moves to a hydrogen car

% Industry and Economy: Hydrogen industry boosts

% Energy_Demand stagnates and natural gas and hydrogen
boost.

“Ecological environment_ GHG emissions are reduced,
Hydrogen network is constructed

% Governance: local energy corporation leads

27
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Final Energy Consumption )

Energy Consumption per capita
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Local Government Tasks
for Conversion
of De-coal Energy

S06s. " B5F HEE MTELOIR]

30

5-1. Local government efforts for energy conversion until now

o A joint effort of local governments

» In 2012, Declaration of Enucleation Energy Conversion (46 local governments parficipated by Nowon-gu)

» In 2015, Joint Declaration for Regional Energy Conversion (Seoul-Gyeonggi-Chungnam-Jeju)

» In 2016, Constitution of local government council for national energy conversion (25 of local governments)
» In 2017, Regional Energy Forum held (Seoul-Gyeonggi-Chungnam-Jeju-Busan|

o Local Government Goals for Energy Conversion

» (Seoul, 2012) Reduce 1 nuclear power plant, (2014} Energy saving city, Seoul! — Substitution of nuclear power

plants by 2020
» eju, 2012) Carbon-free island 2030 — Power consumption by the year 2030, 100% Replacement of renewable

energy
» (Gyeonggi, 2015) Gyeonggi Energy Vision 2030 — Replacement of old-age nuclear power plants by the year 2030

» (Chungnam, 2015) Clean, Happiness, Hope Energy with the Residents — 3.3 units of Replacement of Coal Power

Plant in 2020
» (Busan, 2017) Clean Energy City, Busan! — 100% of Electricity independence rate through renewable energy in 2050

» (Daejeon, 2017) Smart zero energy city — 20% of power generation is covered by renewable energy in 2030
31
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5-2. Things to do for Chungnam

o Declaration of vision to converse de-coal energy in Chungnam

» Based on the energy scenarios selected by the Chungnam Energy Planning Team, Chungnam declared its vision and goal of converting de-
coal energy publicly
» Support the establishment of city unit energy vision or energy conversion plan

o Establishment of an implementation system for achieving vision

» Expansion of Energy Commission

» Sustainable operation of the Chungnam Energy Planning Team

» Establishment of dedicated energy department, establishment and operation of city unit energy center in Chungnam
» Conduction of energy conversion experiment (energy living lab, coal-free day, etc.)

o Establishment and utilization of energy conversion fund (institutionalization at national level, allocation of municipalities)

» Establishment of Chungnam conversion energy fund(use the existing local resource facility tax, request to distribute some fund among
electricity industrial fund te local government), request to raise fund for eco-friendly energy c ion fund, blishment of energy tax/carbon
tax and request for allocation to local government)

» Support for early closing costs of power plants, support for renewable energy projects, job conversion training, research and development,
and budget for education and publicity.

32

5-3. Things to do for local government for energy conversion

o Request for inclusion for de-coal roadmap in the third National Energy Basic Plan

» Limitation of facility capacity and power generation of coal-fired power plants

. Reviewing various methods such as the total amount of codl-fired power generation, total emission of air pollutant, total amount of
greenhouse gas emissions
» Regular and comprehensive survey and research on social costs (environment, health damage etc.) of coal-fired power plants
» A plan fo reflect the energy mix of renewable energy companies (renewable energy proportion etc.), environmental performance and
contribufion of community to company evaluation and power purchase

o Securing Local Authority to Determine the Social Life of Coal-Fired Power Plants

» Authority of regular review of the operation of coal-fired power plants, improvement of facilities and early closure
» The authority to review the performance and confinuity of coal-related investments (IGCC, CCUS, efc.) of public power plants.
» Obligation of local government to reflect the social life of coal-fired power plants

o Participation and establishment of local government network on the theme of de-coal and energy conversion
b Share experiences on issues of debate, problems, and measures in the process of de-coal energy conversion

33
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