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Abstract

I. Backgrounds and Purposes

» Necessity and purpose of research

O As damage to life and health caused by fine dust increases, there is a strong need
for active response and management.

- Due to the severity of damage from air pollution such as fine dust and increasing
concerns about public health and the environment, the government is making efforts
to prepare effective measures by establishing comprehensive measures and the "Special
Act on Fine Dust,, followed by establishing the National Climate and Environmental
Council.

O While warnings about the dangers of climate change are given by the UNFCCC and
worldwide efforts are made to reduce greenhouse gases under the Paris Agreement,
South Korea has also sought multi-faceted approaches to effectively reduce greenhouse
emissions such as setting reduction targets and effective measures in the power
generation and transportation sectors.

- In July 2018, the government announced an amendment to the Basic National Road Map
to Achieve National Greenhouse Gas Reduction Goals by 2030 and has implemented
various policies and systems aimed at achieving reduction targets in each sector.

- In particular, the carbon market has been operated through the greenhouse gas

emissions trading system since 2015.
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O In the case of substances that cause air pollution, considering that there are substances
that directly affect fine dust and greenhouse emissions or indirectly promote their
generation, integrated management is believed to be more effective for the same source.

- Systematic management of policies and systems for integrated management of both
problems is expected to create significant benefits in the long term, such as reducing

social costs and generating co-benefit.

» Scope and methods of research

O Research scope
- At the policy level, increase efficiency by eliminating policy redundancy where
policies to reduce air pollutants and greenhouse gases are applied independently
- At the legislative level, analyze the current domestic and foreign legal systems
on air pollutants and greenhouse gases
- Analyze the characteristics of climate change-causing substances, air pollutants and
fine dust, management practices at home and abroad, as well as economic benefits
expected from integrated management
- Establish a legal basis for integrated management of air pollutants, greenhouse gases,
and fine dust as well as plans to improve the implementation of related policies
O Research methods
- Analyze domestic and foreign policies and legislation on the preservation of the
air environment and greenhouse gas reduction
- Seek advice from environmental engineers on air pollutants and environmental

economists for public benefit analysis on integrated management of air pollutants



- Conduct a public awareness survey on air pollutants and greenhouse gases and
a regulatory compliance survey of companies subject to regulation
- Determine directions to improve legislation based on opinions gathered through

workshops and expert meetings

II. Main Content

» Status of the air environment and the necessity of integrated management

O The air environment is made of 10 components, and air pollutants are substances
that cause harm and damage to people and the environment, which mostly refer
to substances generated by production or life activities in areas of power
generation, industry, and transportation.

- Air pollutants are classified into particulate air pollutants and gaseous air pollutants
according to their characteristics.

- According to the WHO, the effects of air pollutants cause about 7 million premature
deaths every year. In terms of economic costs, damages in 50% of the world's
countries account for 10% of total GDP.

O According to Atrticle 2 (3) of the "Clean Air Conservation Act,, the term “greenhouse
gases” means gaseous matter in the air, which induces the greenhouse effect by
absorbing or re-emitting infrared heat radiation, including carbon dioxide, methane,
nitrogen oxides, hydrofluorocarbon, perfluorocarbon, sulfur hexafluoride, and other

substances prescribed by Presidential Decree.

SINYISUT UDJeasay uone|siba eaioy
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- On the cost of the impacts of climate change, the Stern Review predicted that climate
change will reduce global consumption per head by between 5 and 20% while the
2007 World Economic Forum in Davos forecast that global GDP will see a 5% loss
each year due to climate change.

- According to data released by DARA, an independent organization, in 2012, climate
change was expected to cause a 1.7% loss of global GDP in 2010 and 3.2% in 2030.

- The number of deaths due to climate change was estimated at 400,000 in 2010 and
632,000 in 2030.

- The damage caused by global warming will increase gradually, and the damage caused
by extreme weather and natural disasters will increase in future society.

O According to Article 2 (2) of the "Special Act on the Reduction and Management
of Fine Dust,, fine dust refers to substances that are very small in particle size
among pollutants in the air, such as nitrogen oxide, sulfur oxide, and ammonia.
- Previously, the government managed PM-10 fine dust, but as the damage caused
by fine dust including ultra-fine dust has continued to arise since 2016, policy
measures for management and regulation of fine dust have been discussed in
detail. In 2018, a related special law was enacted.

- Fine dust is generated directly or indirectly from artificial pollutants, which include
fumes generated from burning fossil fuels such as coal and oil in power generation
facilities, automobile exhaust, fugitive dust at construction sites, and powder
substances generated from a process of handling raw materials in the form of
powder in factories.

- Approximately 37 million premature deaths are caused by ultra-fine dust (PM-2.5)



O Need for integrated management of air pollutants and greenhouse gases

- Since 2013, the government has implemented the total volume control system for
business sites and vehicle emission regulation through the enactment of the '
Special Act on the Improvement of Air Quality in Seoul Metropolitan Area, in
an effort to improve the air environment. As a result, emissions of air pollutants
in the Seoul metropolitan area have gradually decreased.

- The UNFCCC is implementing various regulations and support policies for global
participation in greenhouse gas reduction to prevent damages such as extreme
weather and natural disasters caused by global warming.

- In the case of air pollutants, their impact is felt in the short term, and the extent

of the damage is limited to the surrounding area, whereas the effects of climate

change are long-term and far-reaching around the world.

According to the UNFCCC, major air pollutants are considered as indirect greenhouse
gas components that affect the generation and increase of greenhouse gases, and
considering that pollutants and greenhouse gases originate from the same or similar

sources, there is a need to review an integrated management system.

This is related to economic and administrative benefits and profits that increase
effectiveness by eliminating duplicated or conflicted parts in the sense that the
integrated management system provides advantages of simultaneously reducing
both substances and making and implementing unified policy on emissions from

the same source.
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» Domestic legislation analysis

O Regarding air pollutants, the "Clean Air Conservation Act, prescribes measures for
the prevention of harm to public health and the environment due to air pollution
and for the sustainable management of the air environment. For this, it sets out
the examination and assessment criteria with a list of source materials.

- In addition, the government notifies the areas, standards, and details of air pollution
forecast and operate the four-level prediction and announcement system.

- According to the provision that the government may designate a Korea Adaptation
Center for Climate Change, such a center is being operated. Along with the issuance
of an alert, mayors and governors are allowed to take necessary measures such as
the restriction of vehicle operation and reduction of working hours at business sites
by setting a period within the area in which an air pollution alert is issued.

- In order to reduce climate and ecosystem change-causing emissions, the government
has actively participated in international efforts such as exchanging environmental
information and technologies and established matters related to promoting projects
to curb related emissions.

- For the prevention of damage caused by long-range transboundary air pollution,
the government is required to establish comprehensive measures, and set up and
operate a related committee.

O As for the "Special Act on the Improvement of Air Quality in Seoul Metropolitan Area,,
the scope of application will be expanded nationwide from 2020 according to the
enactment of the "Special Act on Air Quality in Air Control Zone,. This move follows

the need for the management of fine dust due to the severity of related damage.



- Following various policies and management measures to reduce fine dust and high
concentration fine dust that has worsened since 2016, the air control zone that was
enforced in the metropolitan area will be expanded to severely polluted areas
outside the metropolitan area.

- The areas designated as the air control zone will be able to enforce the total volume
control system on business sites as well as low-pollution measures and operation
restrictions for old diesel vehicles.

O The "Special Act on the Reduction and Management of Fine Dust, was enacted in
2018. This act aims to prevent the harmful effects of fine dust on public health and
to manage and preserve the air environment properly by continuously managing the
generation and reduction of fine dust-generating materials for a pleasant living
environment.

- In April 2019, a legislative bill that includes fine dust as a social disaster under
the "Framework Act on the Management of Disasters and Safety, was passed so
that countermeasures for fine dust could be prepared quickly. However, there is no
standard for evacuating or recovering from disasters, the provision’s effectiveness
should be reviewed further.

O Regarding the reduction of greenhouse gases, the "Framework Act on Low Carbon,
Green Growth; was established in 2010. It laid the groundwork for a comprehensive
plan to cope with climate change with the aim of developing the national economy
and realizing low-carbon society, the operation of the Presidential Committee on

Green Growth, and a system for trading emissions of greenhouse gases.
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- The law sets out the rules for low carbon, green growth national strategy, the
Presidential Committee on Green Growth, green economy and green industries,
green technology, greenhouse gas reduction, green life and sustainable
development, etc.

- It also provides a basis for the basic plan for coping with climate change, the
basic plan for energy, and measures for adaptation to climate change as well as
allows the central administrative agencies and local governments to establish and
implement action plans to respond to climate change.

O Established in 2012, the "Act on the Allocation and Trading of Greenhouse-Gas
Emission Permits, has contributed to meeting Korea's greenhouse gas reduction
targets by enforcing the system for trading greenhouse-gas emission permits,
including the companies subject to the existing greenhouse gas target management
system.

- The first phase was implemented from 2015 to 2017, and the second phase is in
operation until 2020. There have been positive results such as stable operation and

reduction of emissions with a gradual increase in trading volume.

» Analysis of policy and legislation of major countries

O In the United Kingdom, the Clean Air Strategy 2019 has been implemented as a
national strategy to prevent environmental damage caused by air pollution.
- According to this strategy, all UK government agencies and local governments

have powers and responsibilities for reducing air pollutant emissions.



- The Clean Air Strategy consists of three basic strategies, the Industrial Strategy, the
Clean Growth Strategy, and the 25 Year Environment Plan, which are designed to
be correlated, with the 25 Year Environment Plan being a key part.

- Concerning PM-2.5, the UK aims to reduce environmental hazards due to air pollution
by 50% by 2030. In addition to emissions from road and industrial sectors, the scope
of diffuse sources of air pollution has been extended to include smaller industrial sites,
product use, and open fires in homes.

O As for the system for climate change, the UK has set out its long-term reduction
targets through the "Climate Change Act,, and the Committee on Climate Change
established under the law executes reduction implementation plans according to the
analysis of emission reduction scenarios.

- The carbon budget system, a cap on the amount of greenhouse gases emitted over
a five-year period, is operated to meet the targets.

- Three UK government organizations are dealing with the air environment and climate
change: The Department for Environment, Food & Rural Affairs (DEFRA), the
Department for Business, Energy & Industrial Strategy (BEIS), and the Committee
on Climate Change (CCC). The CCC is responsible for interagency consultations and
reporting to parliament on overall climate change issues.

- The DEFRA establishes climate change adaptation principles and outlook on the
roles, policies, and capacities of government agencies on climate change impacts.

- The BEIS is responsible for developing policies to utilize regulations, such as coping
with climate change, securing energy security, stabilizing energy prices, greenhouse
gas reduction and energy saving in the home and life sectors, and funding and

incentives for the UK's transition to a low carbon economy.
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O In China, which suffers from serious environmental pollution, policy effectiveness is
enhanced by establishing strong policies and systems for strengthening enforcement
capabilities, introducing a system to evaluate the environment of local governments,
and expanding participation by private companies, based on active participation in
global climate change agreements.

- Recognizing the lack of effectiveness of the previous "Air Pollution Prevention and
Control Law,, more than 10 policies were announced on air pollution regulation,
mainly by the Ministry of Ecology and Environment and the Ministry of Industry
and Information Technology.

- The increase in air pollutants in China is attributed to the surge in the use of fossil
fuels such as coal and automobiles, so related policies are also focused on reducing
coal consumption and automobile emissions.

O Currently, China's climate change policies are actively implemented, namely improving
energy efficiency, expanding renewable energy, and the emissions trading scheme to
reduce greenhouse gases.

- For climate change and related issues, an organization specializing in coping with
national climate change was established under the National Development and
Reform Commission (NDRC) under the State Council of the People's Republic of
China.

- All policies related to climate change are determined by the NDRC under the State
Council, which establishes policies and takes charge in related international
negotiations and global conferences by analyzing international trends, the current

status of major countries, and impacts on China's economic and social development.



- The NDRC, which has 37 affiliated organizations, including the Macroeconomic Research
Institute, the Department of Climate Change, and the Department of International
Cooperation, the Department of Resource Conservation and Environmental Protection, the
Agency Service Center, and the National Information Center, pursues a sustainable
development strategy.

O In the case of Japan, the standard for fine dust was established in 2009 through
the review of the Central Environmental Council after measures against PM-2.5
were mentioned during a lawsuit on air pollution in Tokyo in 2007.

- At the policy level, comprehensive measures were established as a response to air
pollution caused by ultra-fine dust (pm-2.5) in 2013.

- As for related systems, regulation is enforced by environmental standards under
the "Air Pollution Control Act, Vehicle emissions are regulated through a
notification on the allowable limit of automobile exhaust gases in 2018.

O Looking at Japan's climate change policies and institutions, the Plan for Global
Warming Countermeasures in March 2016 set out targets to reduce emissions by
3.8% by 2020, 26% by 2030 and 80% by 2050.

- Institutionally, the "Act on Promotion of Global Warming Measures, includes the
basic principles on greenhouse gas reduction, the responsibilities of the state, local
governments and the public, and the related mid- and long-term implementation
measures.

- The law also covers a wide range of issues related to the prevention of global
warming, including the basis for introducing an emissions trading scheme, the

mandatory fixed price bulk purchase system for the expansion of renewable energy,
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nuclear energy-related policies, rational energy use, and reduction measures in the
transportation sector, as well as cooperation plans with local governments and
other countries.

- As for relevant organizations, the Ministry of the Environment and Ministry of
Economy, Trade and Industry are responsible for the implementation of relevant
details, while the Global Warming Prevention Headquarters is playing a key role
in the practical implementation of global warming promotion measures.

- The headquarters establish and implement key policies such as developing a plan to
achieve reduction targets in Japan, checking the progress of the plan, policies for
utilizing the Kyoto mechanisms, developing and monitoring action plans to build

low-carbon society, and piloting the integrated domestic market for emissions trading.

» Legislation improvement plan

O Due to aggravating damage caused by fine dust since 2016, the Korean government
has strengthened existing systems and established new systems, such as the "Clean
Air Conservation Act,, the "Special Act on Fine Dust,, and the "Special Act on
the Improvement of the Air Environment in Air Control Zone;.

- To improve the air environment, the establishment time and period of related plans,
such as a comprehensive plan to improve the air environment, comprehensive
measures to prevent damage caused by long-range air pollutants, a basic air
environment management plan, a comprehensive plan to control fine dust, and a
comprehensive plan to improve air quality in port areas, are operated differently

according to respective laws.



- The National Climate and Environmental Council has been established and operated
to reduce fine dust, but there is a limit to its role in terms of long-term response
for improving the air environment.

- Regarding the air environment and climate change, related committees are separately
operated, such as the special response committee on fine dust, the air quality
improvement committee, the green growth committee, and the sustainable
development committee.

O In China, the emissions trading system for greenhouse gas reduction has been expanded
to the national level since 2017, and the results of reduction in PM-10 and PM-2.5
together have also been announced in the technical evaluation of greenhouse gas
reduction.

- This is because air pollutants such as fine dust and greenhouse gases are generated
from the same source such as fossil fuel, which is an energy source. Establishing
comprehensive measures to reduce air pollutants and greenhouse gases in the power
generation and transportation sectors provides administrative and economic benefits.

- Most of the policies to reduce greenhouse gases overlap with air pollutant reduction
policies, which are also linked to the promotion of renewable energy and eco-friendly
industries. Thus, this needs to be discussed in conjunction with national policy.

O Integrated management of related provisions is necessary considering that the current
Special Act on Fine Dust, is providing a direction and basis for prompt response
and protection of vulnerable groups, rather than specific fine dust management and
regulation measures, and air pollutant sources are generated from the energy and

transportation sectors.
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- The Committee on Climate Change of the UK runs a systematic operation to improve
air quality by collecting opinions of stakeholders such as ministries and civic groups,
establishing short- and long-term national goals, and conducting policy and economic
analysis necessary for devising implementation plans.

- China's National Development and Reform Commission is also a government-wide
organization that systematically and comprehensively manages the establishment
and operation of long-term national goals.

O In this regard, an improvement plan suggests the establishment of an organization
that integrates and manages the three areas of air, climate, and energy for
continuous preservation and improvement of the clean climate environment through
short- and long-term air quality improvement.

- Thus, through the establishment of a special act (proposal) for integrated management
of the climate environment, the country aims to build a system to preserve climate
and environment and to improve the quality of people's lives by establishing a legal
basis and organizations for integrated management of the air, climate, and energy

sectors and setting out the details and operation procedures of comprehensive plans.

IMI. Expected effects

» Academic effects

O Analysis of the current government organizations and operation status for administrative
and economic benefits and systemization in the mid-to long-term under the
circumstance where policies and systems for the management and improvement of air,

climate, and energy are closely linked but managed and operated separately



- Suggestion of institutional improvement plans for integrated improvement in Korea
based on the fact that public benefit analysis on the integrated management of air
pollutants and greenhouse gases has been actively studied at home and abroad and
the synergy effects are being disclosed

O Suggestion of an institutional basis for review and study of overlapping and conflicting
parts in terms of effectiveness regarding overlapping roles and sectors between
government agencies in charge of matters directly related to the air environment, such
as air pollution and greenhouse gases

- Suggestion of improvement effects and solutions for preserving the sustainable air

environment through integrated management of air and climate

» Policy effects

O Laying the foundation for systematic operation by reviewing the current legislation
and systems on air pollution and greenhouse gas and the overlapping tasks and
roles of detailed plans and committees in each system.

- Systematization through a systematic integrated management organization and
institutionalization through the establishment of a special bill for integrated
management of climate and the environment

O Solving overlapping and conflicting issues in scattered systems and operations is

expected to create administrative and economic synergy effects
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- The management and operation of related sectors by one organization will help
preserve and improve the nation's climate and environment through the

establishment and operation of systematic and multi-dimensional policy

» Keywords: Fine dust, air pollutant, greenhouse gas, climate change, integrated
management, co-benefit, National Climate and Environmental Council,
climate and environment
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F W7k, A Zokell lolA msf Fof AL, ATt F
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3. DIMIEAPR] 23H By o
7k A B

Az xot 34 ti7]=2 2009904 20119 Am B4 TAR A xotol|A]
A7k F 140009 o] H|A|HA|Z Q15 27] ApRite AR S Wrastlrt4) 22t
T Az mEW 20109 A& 5 T AT 304 ol A9l F 15,000 oo
Oz R 27] APkl ol il AF 309 o A9l AF AFEARY] 10%e]
oig oh= 2oftt4s)

20139 WHO AFst =149 A (International Agency for Research on Cancer; IARC)
oNHE HAHAE 15 FHEEE A7gstlon, 1 fdhw off ®ef Lok

<# 8> WHO x| Hol=Xl46)

] A% T
oARASH B9, B A7 w1k, A,
L | g esE Ao 22, MEIN, YA ROT PN AF,
I+ _ 118 _ _
solel 274 ohE, 29, T, B9 U 7 B9, A9,
XA, Pk, 3% 5

44) Summary Report: Diesel Particulate Matter Health Impact, Clifornia Air Resource Board. 2012, at 1; A%,
orel HilA, 33349 A&

45) Jong Han Leem, Soon Tae Kim and Hwan Cheol Kim, “Public-health impact of outdoor air pollution for 2nd
air pollution management policy in Seoul metropolitan area, Korea”, Annals of Occupational and Environmental
Medicine (2015), 278 A&, 2015, at 1; A, ool B4, 341 Aol

46) WTO TARC &H|©]A] <https://monographs.iarc.fi/agents-classified-by-the-iarc/> FFHE 19.6.13
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E 2y 4
oFrS. o] o 7]1;]._]7_
T2 2 R s =
2A% A 2 7570 DDT, H7, 24 T o4, | 31E 5
BT ds dod 28871 Efr A HiZI7EA, A, oMELES|E,
7Fsiel A =4 o EolalolE, olgERUEY, opn|iolzdld S

aLs 0 Ba =
& e 21 S0/ | obAIEE, ofaedeslA, A, B4 5
ol 2alst Ao g
4=t DL} = 17 7tz zalet
FEHe =2

Bat ohg} nloAL AR EE WA= n| Az (PMI)o] Tt A7 eiE o
S 198837 zASto] ghom, @Al HAdzRE dshs PM B TH=d

H1 Qlth4n

<E 9> C|¥ PM2| 3liA 7}

Gl m7t7| 2 IR

— [e) o
u]—_._{- AN Z7IAE 25 Ay} grorsk= OIA}
1988 | 2ALARAtAY | ° AHE7IAE FEAE 27 TS (confirmatory)
ﬂ(N]jIOSII_{)L o dogs Ao JAA AATd=d= 2%
Aot AE] o AYH Am A T FH(sufficient) I A7+ Jskatz A
L= pai)

1989 (ARO) AR (limited) A Q1 Elo] HA-EA7Fs(probable human
carcinogen) 2.2 1%

AEH Am A I SE(sufficient) 2 A7F dsAtm AF &

Ay | ° DB VSl 5 40 S

1996 (WHO) 2HA(limited) T Q1FE]o] U= s (probable human
carcinogen) 2.2 1%

47) &, oFo] B4, 339,
48) 1]= A FA AN (Centers for Disease Control and Prevention), <https:/www.cdc.gov/niosh/nioshtic-2/
20048061 html> ZFHHE 20199 6 144
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o AT A= A dA w77k W dF

o 3t /4y tdpMt HYE BAZE ol AYrts
L2 (reasonable and likely explanation)Q1=o] T4 PM&
=dU7Ed=E A

1998 Az Zyol g5%

= SH=GZ2 00 | o TAN7|7EA kEH HAToA HeHEEo] ZA5
(NTP) Q7o et WkAdo] gEjdor Hd

o TJA HiZ77}AE A5t 2tm AF Q17be] it WetEAe] S8
SHAl= QAR 735HA|(Strong but less than sufficient) 7Fs

2002 o= Adr 3FH Aol Qlom AEF T HETUFZLE A I dF

o ESH FHOS x¥H w4 GMA 2ol /it

Fsd A=,

o TR EXoIA= AT b uNHA| et 22 ulA|Hz|e}
Z7|AFaRe] A o] =

2011 NTP o TAHPZEAE Q17 tiet Tede gEHoRr e

2000

N

2009 o|= gk S

o TAH|7|7kAE= QI7te] thgt HOMEARA o
2012 IARC St Z7(Sufficient evidence) X XFY S S7tl digh
A$H S7)(Limited evidence)”} 2.

A QHoR Wi 58 BH02 S AR B ALH U B
A QGRS 1, oS U el ST} He SAS Belh 4 20149
FAL 71208 77, 55, 49, A% Fo| PA/IEL B AMHOE L 0
E5 BYon, BF, A 5L QPEs e SEolgltks) T 20144 o] FHHE
Selete] oA Q9Est AFHOE A ehbdA 1 Aol B A
Fel, ol gel Al nlAwA) BTt 38grel ol2 5 AR

719(WHO) B1L7|50] 20pg/m*2 1HT o 28 77he o £52 e

49) =REATSLY, 71 AAR 2014, 20157, 1597
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<HE 10> 2014 A=Y OJMHX| HEH s E50

(51 pg/m)

O] M|THZ| (PM10) O] A|H | (PM10)
A|£ = A|5 =
A A5 SR
A7 54 A 47
24 52 24t 46
Al 51 A 46
e 51 o+ 45
HE 49 et 2
o1 49 oA 41
HAL 48 RS 41
A 48 A 38
<33 9> 2013 AHHE'E O|MHX|] 2LHE5D)
HE =
= Oi=
—_ AME — i Ch=* m— I — P — Ol =4 -_— 7|
— 2y 85 —&d —as Hd —3FdE —Fd —AF

50) AT, d7|FAAR 2014, 20157, 1590 FE.
51) oflojZe]ot SAAK, http://www.airkorea.or kr/periodCharts?item=season (FZHE 20191791Y) H=.
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2001dHE 2016W712] 9-2uete] nMHz] 58 AHEHA 55| Z4sks At
£ Hol gtk &, 2004W0l= 59ug/m' ol FE A=Al 9] ulAHZ|(PM10)9] X+ 20124
o= 4lpg/m'] FolE HoFch

<13 10> MSA| [f7|2 Y s E52)
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2} t 712 AEE wiEE AHlA 9 =Y AiKorea AFR; A, d712AER
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53) TSEA t7|gAAA e B L 2003 129 AR EO] 20059 195 E A|FPE| L)



A27% d71€

Q

7k e, W2 o]

=
=

A |

2

& e, #

7t

=
=

AAEA] BF AL v

K
o

of Slo} AAAR] 7[ftogr @ dEe|7} oo} 4 4 k=

g

2|2} o

AH3E ozl

o oy

1. HegETa 2AMAS

20165 E pAEA7E =20 ofo] A&

= o9

27 AAolek

StaL, Al

o

A==

= A Sl

o|
™

He

ae)
Call

3 gl

F3o) oI

o] glout,

to] 98] AEE 2013d0] "R tf7]EHS

©

Bog 1 #ae 9

H
T

A71=0] 2

Cis

o

ol Ao

bol 201595 SEdde] gl S 9l

==

()
g=

=94, A%
24 2 A o)

7t A

=
=

2 477k e

[gle] 9

o|

59

Fed mlAIEA]

5]

p—

X
;OH

r

83 EAlel o2 7HA] =g

A

ol

Al

RS

__01_
NI

Vot

P tehto] A

A7ts

A7t

=
L

7 UNFCCCE

5}
A

O

o2}

s



2. eA=E 2AMAL SRS ot A R MY

UM s 299 20039 7] 29d Has flste] TR iAo
et S, Ae Fote] T 72A8 a1 2 292 sdsto] gt ok&d 1
W Se=53 vl= 59 F8 7R 2AA = 5 719 S Siste]
trget A Al S Este] skl 9le), v
of et HHAS e SOx, NOx9| 3 1A S
A, LA AAeA= 1994355 SOx, NOx & 714 R MiESdANAS Zelote] o1&

29511 9lrksy

2ofl= 1990 Clean Air Act

o
AbgH] 2O A

ot o

7). diggi=e] Sakae A

HEHEo| A= 2005958 NOx HIEHAAHA =} COo2 HiEd AHAEE FLT
TY AL ofof|A] Ald¥stal, g5 4Fot7] el NEA(Netherlands Emissions Authority)
oA o5 913t NOx B CO2 & AANAE SRAA AL Tt 2dFoan

7199 wiEs7h 2Rl me Hied 54 ¥ RUHY Z2EE 43, 89 - 45 S

54) =277 AST R /ERM F2jof, rir] e Had FEe B HiEdr eiAle 247 E A Al e AR
A, T, 2007, 9.



HiEdAAEt E daae Qs avEer felste Al=E 29t vt
QUTEss) oleh Zro] th7|d JjAe] Tt Aol Botole ft =t 53 Zo] SOx
oF NOx&] &% A 2471s wiEdrEAe YEe=ollA Aldd NOox § COo2
HiEdAHA AL o R RS 4 ok

Ydaso = NOoxeF CO2 HIEAADAES S5t o QoA shte] =gkt
HALFM 2Yehs Aer A °L°ﬂ w2t I HAIQ Environment Management
Actg ST mEbd Aede Adelel olisisiact adisize] wEwl
HALE At 7]E9] A27%(Advisory Bodies)@t A|187(enforcement)] W-gofl
A AR F7bskgrkse o] Hro] co2 HiETANA 2 Nox HiETAA ] o,
YUY, 2|xgyt mEste] AE ARFEL s Hygor AAsioon, wisd o
g9 AEE WAL B BUEY ZREDO W 5SS Adske] AR 2UHIA

o ZgtEe] Held 4 A== HAHSIAHS)

55) THUAPASSLRM Zelok o] A, 5110

56) AN NEAZF HRETS] Sk 0 B ojED A B 45, A 5L 59T 4 9
A Jpesd 4 Gie BAse G0, AI9GE WeRAA 3 Hed AMIE &
she] R0l et olerAlel B 0 AWE BAsL ek @R AT ERM elol, <
80-8173).

57) =R A A SR)/ERM FElof, ¢Fo] Bl 80w,



HE Hs

General Ordinance General Ordinance
On NOx emission On CO, emission

| I
ol CO2¢F NOx = HiEdA A o tishr F&2 vz si7F Al2gat RUHE
ALdE ffRt WF et B4 Hloly 43 SgEElE A Alxrt 5 k] A

2 Falo] 1] Hgom, NEACIAE 5% BRat RUHY o) Bet £
2 59 59 AP Folo] ¥ MEUANALE B - A5

=

Y@= Nox % o2 H1E Ad Beel Axde] 24 95t ok 13
7 2

58) S8t AASHE/ERM Fejot, $Fo] HA], 80 <19 2-18>
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<33 12> YIE2ES| NOx 3 CO; HiEH A2 Seata| A28 2FE)

£351M2 20 Zz0i2e B2
Y
ENZaAAE || ZFEH 2 BY || NEze UM || 2l HE 2D Y@=
ISO/EMAS HE ZAL AE ZZEE 50 (AER)S) 2B =
EU
= NEa
ZUHZ ZEE || L )
_ = || ZzezdmE LY B, 204, o=
o = = =03 L A
ABMEEA o BAOEST [ asmeumz L @ ] 2= [T FET
SSANES EEIE S
CIERE] .
o} ol i
Fe UM MEE 1| A
=% R
=4

n=0] ol A A= fiste] A7 (Clean Air Act)ofl T} SOx, NOx©]
FTETAE S AGAIE(EHTETS td R fhE 1995897 *FsI3it:. B4 5 A
A E= =] ZAAR] BiEd SAAATR] ASHETSEAIAF(CEMS: continuous
Emission Monitoring System) 5= AF86}%] EPA°||A| HH%ﬂ'ﬂ% %ﬂs}}’_, ol Yut
oAl 7o =N A3 AF daf glo] Ao] A=} Bl 8EE EHRoISIH:

=

o]¢} &) G| A= 2003 FEE] Directive 2003/87/ECE A eisto] 2A7IA A2
T viEHARAEE =Gt =S EU 2=t 5 skl YidstEe] o=
AR~ ZE ol tiote] EU ETS Aol o2& g Nox AAE & 4ot

zoy
7|12 ARk, TN T A} StollA AlFste s A =efstgiTh.e0

)

A|SHS)/ERM Zao}, ¢fe]l BA, 91H <19 225>
ASte/ERM TElof, ¢Fo] HI1A, 94tH,

59) g%t
60) =12t
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oFo] KA, 135,

737
62) SH=IEHAAA|SR)/ERM o},

£



A27% 7o) a2 FevE 184

<13 13> 25 )71 HEWO| HEADL HESE L BAYYS

EFFECTS

SOURCES TRACE GASES ISSUES

=

—

A 52 1T 1) $AT BAENA S5 2 whEF] ZHo] Aisolnl, FUT 5
1
—

oled 7| A=dH 2470 BAL] tiFE Jvrd o=y A A

oA oA E& 2280 Aol a4 led, 1 sl

ox
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o

>
o,

63) T=2EAASS/ERM Fejof, o] B, 135 <19 4-1>
64) TS AAASIE/ERM F o}, ok B 1A, 138,
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L Aol Egrelo] Bago] ZARTL B 4 olrh. A6A0] AHgo] £A7kAs) v
AEA ol Qo AFATHE e Al olo] s02 AZE §Ig 232w o] AHg-L
Aol 89 2712 zdsl] ARdest coog 2742 4 Aok Held 2
odBAY AANE AT EdWt LG Rolches

Q) ST stolA AL o]

71 dEdT 247FA0] S Ak stlAe oy LdEdS =
4 9 Jleg e ol g =% Het B 21T 4 Yot A% 9ud
TAEAT Folete SHNA AGAAA olFo] Ut & & .

5 =9 A& Catalytic converter+= S02, CO 181 NOxE Al A 4
lom, olgfRt A 7lad 7199 aed HUYALHY EYS =T ¢ AL

ol2fet STt 7199 BEA THolE 719 4 3le Aotk

H=2E HEH AHoH =t 247t2 HEH e A 8

EbEHY HES)

20 94 m ot
HASHA 2 7|59 B

oot B 1;1 €O, A5 RraneA o9BY e A | peyos

A= e

954 | 20 3BH | ETOIN 24, SIS o B

ki

aaige | AAMISROAL men e e | L

wergapy | SO 18R dE e SN | TL

e //HIA _ .

TN | mg4e muske Ag Psel diE °

65) WA AASHSIERM Telol, eFe] B, 1397,
66) T=EHAASTS/ERM Hejof, oFO] HAA|, 1427,
67) THAAZASERM Talol, o] WA, 1608 <Fa-5>
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SPARE UNFCCCo] T2 8. )]0 QB-90] 29 247k st 71l Jee
WA 2He) 27k BAR B3 9lov]®) iyl 9 @Bt 2asAe] ol
59 B fAT ogUoRRY TYAGE BE 1Y 1) o} FHNH Vs
290 A - YA Bl olele] thgt Be] FEr} Waskhy Az 4 ek
2, W19 9B 15 £30] ol ks AT ERA Bl A viiel B
o] % 8BS FA A5 4 Urhs HelH £715(Cobenefino] 9hE Bt objet 3
A7} P AT 2Ge] GlolH SR oJste] WAISH= WEB Y Bsto] Ste] 3
ST AAHI, FRHOE AL o) et SlaS Folol 1 ARY

O

2

o

tr|egE= 212y

(Multi-polluter)
; 2
\ 2a0tA 2% s}

A

EI|USIG ZRHEM e

o oo X

J|IT|

1. C2I2FoI2 Y& 0|Xl= SF(04: Hg)

2. 21000t PEE 0|X|i= S F(04: HFCs)

3. GP|2YEE SoiM 2|FHoHR U mat g = Y2t sohof FHE
OjX= S3(00: #4312, NO,, 2F)

4. X7 2= 80| 02120 GEE OJH(CHRD 2 38 5T &)

Z74: West(2013), Co-benefits of mitigation global greenhouse gas emissions for future air quality and
human healthol]A] L& HA

69) IPCC2} UNFCCCE Fatj7]e@E42 €O, HA4HSHE(NOx), NMVOC(Non-Methane Volatile Organic
Compounds; H[TIE FI4 f7|eke=), soza 1 eAtAR PAste] g7]QQBAT} 2AKATL T
4e] £88 YO, UNFCCCE 44 | BAol] A4 £A7kamel ohlel 1 247129 <)
MESE BIES a7shn glov], 1y eAskael AEE PRk GHUSE, el Rk, ow),

70) West, co-benefits of mitigation global greenhouse gas emissions for future air quality and human health, 2013;
A oo HuA, gd 1 1 AlE.
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72) CO, NMVOC, =372 (Black Carbon)

oH

71) AL,

thASE, 9ol HilA, ow).

iy

THWarming Effect)yS €27 AF NOx, Y= YOKNH,),

43 &

TKCooling Effect)’7} Tkl

el

ke

SOy, 7R aE Y%

73) Purohit P. and Amann, Soenarios for Cost-effective Control of Air Pollution and Greenhouse Gases in India,

Laxenburg, Austria, International Institute for, 2009.

74) A%k, oo HuA, 119,
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<33 15> 247tAe HH7|2H=E H=l dEA

GHG emissions relative to baseline
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_E 0% 4 L L 1 i >
3
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8
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¢
§ -30% 4
]
H
3 -40 % - SO,
g w= NOy
2 50% | = My
g
~
q4 .60% -
Y

Z4: Swedish EPA(2009), Air Pollution and Climate Change, Two sides of the same coin?

IPCC 57+ HAIA(2014)91 4= H7] e d=dat 247129 St =9
goks AR v8AQ) SHAME fFejshrtal et vt 9lem ofo dieth 8ol
olg 1% 120 YERY 9

ol OECDOAN HiH AmolA® A7|H e F-2o= 20059 tfH] 247k~
50% 7=0] 205080 SAEH 7| edEAR lste] WAt 2] APYEo] oF
20~40%7H4] A Aoz Agsiilon o wigdo] drlededd 247 tA B

7ol sfgsle 22Y B¢ olF FHEA HeElshs Aol FAAQ] 9 Qo] e
nAE GFo] QA= o mapHojatal Bl k)

75) ALE oo BAl, 11W <1 3>,

76) OECD, Co-benefits of Climate Change Mitigation Policies: Literature Review and New Results, ECO/WKP(2003)34,
2009.

77) UNECE, The Co-benefits of climate change mitigation, Sustainable Development Brief, Jan.,2016.
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|85

Policy Costs of Achieving Different Objectives
Global Energy Assessment Scenario Ensemble (n=624)

WHisy>1

Total Global Policy Costs 2010-2050 [% of Global GOP]
o

» kit Approaches that
" ::"’N:'mm Achieve all Three
Shown in Top Right v & Objectives
Panel Costs of Achieving Simultaneasly;
(13 Strngent Highest Cost-
w) Mitigation Targets Effectiveness
- (430-530 ppm
Costs of Achieving
P Energy Security €0,eqin 2100)
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UK has 5 legislated carbon budgets that are stepping
stones to the 2050 net-zero target
Carbon budgets and the cost-effective path to the 2050 target
00 4800 e Allowance for
800 4000 "
{ o 200 —Statutory 2050
8 s00 ID00 target allowing
§ 2 for IAS emissions
= 500 2500
! g, Lagislated
I 400 "'._._‘ 2000 carbon budgets
300 oo 1500 -
s H  ceeres Cost-effective
W00 e, 1000 path to 2050
- 11
° ° — S tOCH]

r . v A —ey- v T emissions
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

(2) oA (Energy Act)
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155) Richard Millar, Mike Hemsley, Bianca LEtti, Committee on Climate Changel Net-zero, setting carbon budgets
& monitoring progress, at 3.
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Figure 1. Projected Impacts of Unmitigated Climate Change on Air Pollution in the U.S.

Estimated change in annual-average ground-level hourly ozone (O,, ppb) and
fine particulate matter (PM, ;, pig m) from 2000 to 2100 under the Reference scenario.
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Figure 2. Projected Impacts on Air Pollution in the U.S. with Global GHG Mitigation

Estimated change in annual-average ground-level hourly ozone (O,, ppb) and
fine particulate matter (PM, ., pg m’) from 2000 to 2100 under the Mitigation scenario.
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For more infermation, visit EPAs "Climate Change in the United States: Benefits of Glebal Action” at www.epa.govicira.

A}&: EIA, “Climate Action Benefits: Air Quality”, A Y: 2018.10.22.
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Fig. 3. Oil consumption (EJfyr) in OECD Europe in our eight policy scenarios.
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Fig. 4. Global CO; emissions (GtC/yr) in our eight policy scenarios.
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<H 43> Health Co-benefits by reducing GHG Emissions

Mean Median
Health Co-benefits per 1tCO, reduction
$2 ~ $128
(2008 USS$)
Developed countries $44/tCO, $31/tCO,
Developing Countries $81/tCO, $43/tCO,

22 NAM(2013)
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