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1. Major Trend _ changes
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Mean Temperature and Precipitation 2000~2017
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1. Major Trend _ driving forces
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Population Demographics (total population, population share ower 65 years old, population growth rate,

1960~2016, KOS5IS)
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Industrial Structure
(GDP in billion KRW, Total, Services, Manufacturing, Agriculture and Fishery, 1960~2016, KOSIS)



-Gt

ironment Institute

o

(s’
KEI "=

m

>

< gﬁ
12

Major Trend _ energy
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Final Energy Consumption (1000 TOE, Renewables, Natural Gas, Oil, Coal, 1981~2016, KOSIS)



Annual growth of final energy consumption (%, 1981~2016, KOSIS)



Final Energy Consumption 1997.1-2018.9
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Final energy consumption by sector
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Final Energy Consumption by Sector, 1997.1°2018.9
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Final Energy Consumption by Sector, 2017, Monthly

( Unit : 1,000TOE )
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1. Major Trend _ emissions
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National GHG Inventory by Gases
(CO,, CH,, N3O, HFCs, PFCs, SFs, million ton of CO,eq, 1990~2016, GIR)



Emission from Industries and Households 2005-2015

(Unit : #E COZeq.) URL » DDDE
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GHGs Emission trends by gas 2005-2015

( Unit : & CO2eq. )
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Composition of GHGs 2015

Air emissions by year {Greenhouse Gas)(2015)
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Sectoral emission(transportation) from Industry and Household

by gas
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Emission sources from households 2005-2015

{Unit: #& C0%eq.) URL» D D D
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Household Air emissions (Greenhouse Gas)
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1. Major Trend _ decoupling
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2. Low Carbon Actions _ National



Structure of PA and its bodies and programmes

Art 2.Targets: 2 C,Adaptation Goal, Finance

Art 3.NDC(M,A, MOI and Support)

Art 4. Art 7.
‘, ) Art 3.
(Emission Adaptation Loss 2nd
reduction) (AC, LEG, H
Damzge
) (WIM)
NWP NAP
NDC Art 6. Cooperation(ITMO,SD) ( )

MOl & Support Art 9. Art 10. Art |1,
Finance Technology Capacity
(SCEAEF, ...) (TEC,CTCN) (PCCB)

Art 12.
Public

Transparency

——————

assessment of collective progress
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2. Recent National Pledge and NDC in advocacy of LC Future
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2. INDC _ Mitigation (June 30, 2015)

» Korea plans to reduce its greenhouse gas emissions by 37% from the business-as-usual (BAU,
850.6MtCO2eq) level by 2030 across all economic sectors.

» It will be implemented in accordance with the Framework Act on Low Carbon, Green Growth
(2010)

Baseline (MtCO.eq)
Year 2020 2025 2030
BAU 782.5 809.7 850.6

The scenario is based on the BALU projection of KEEI-EGMS (the Korea
Energy Economics Institute Energy and GHG Modeling System), taking
into account projections for key economic variables, including
population, GDP, industrial structure and oil price.

Reduction Level Emission reduction by 37% from the BAU level by 2030
Coverage Economy-wide
Sectors Energy, industrial processes and product use, agriculture and waste (A

decision on whether to include land use, land-use change and forestry
(LULUCF) will be made at a later stage.)

30



2. INDC _ Mitigation (June 30, 2015)

Sases

Metric

Carbon Dioxide (COz)
Methane (CH,)

MNitrous Oxide (N2O)
Hydrofluorccarbons (HFCs)
Perluorocarbons (PFCs)
Sulphur hexafluoride (SFg)

Global Warming Potential (GWP) values from the IPCC Second
Assessment Report (1995) used to calculate CO-> equivalents

Inventory Methodology

International Market
Mechanism

Land Sector

Consistent with methodologies used in Korea's Biennial Update
Report (BUR) submitted in December 2014

1996 IPCC Guidelines used in general to calculate greenhouse
gas emissions and sinks

2006 IPCC Guidelines used to calculate greenhouse gas
emissions from rice cultivation in agriculture (4C) and other waste
(6D)

Korea will partly use carbon credits from international market
mechanisms to achieve its 2030 mitigation target, in accordance with
relevant rules and standards.

In assessment of mitigation performance, a decision will be made at a
later stage on whether to include greenhouse gas emissions and sinks

of the land sector as well as the method for doing so.
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Korean NDC _ Mitigation (Million CO, ton eq., including §5 & 6 PA)

BAU by 2030 Roadmap(2016) Revised Roadmap
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2. Low carbon governance structure

GOVERNANCE OF CLIMATE ACTION IN KOREA UNDER FALCGG*

*Framework Act on Low Carbon Green Growth(2010)

National government (Article 4.3) supports local governments (1+1+6+9+226)
implementing local actions in the LCGG action plans (Article 5, Article 11).
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Framework Act on LCGG
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Korean NDC _ Share of Local Actions (in 2015 analysis)

72% of non-industrial reduction (equivalent to 23% of
national mitigation targets) is under the authority of
local governments
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Revised Low Carbon 2030 Roadmap of Korea (million ton TOE, 2018, MOE Korea)



2. Korean INDC & GHG Management System _ ETS

KOR | 1990 | 1995 | 2000 | 2005 | 2070 | 2012 | 2013 | 2014 | 2013 | 2016 | 2017 | 2018 | 2019 | 2020 | 2025 | 2030
Real | 293.1 437.1| 500.6 558.5 656.6 687.1 696.5 690.6

MtonCOze Pledge_2010 DC_2015 7825 >
BaAL G455 TOOO0(\ 7208 V334| 7471 V14 FFe1 B097| 28306
Target 6391 6378|6212 6143| 6044 5854| 5433 536
(darm) 219
TMS(2009) 2011 2012 2013 2014| 2015 016| 2017 {imrm) 06
tCO2e 12500025000)> | 87500/20000)> | 50000/15000) >

T) SO Ag) > F50090) = O0EG) >
campamyiiacility) bigger than =

302 companies + 810 Public Entities undar TMS as of 204

ETS (2015) c1-1 | c1-

2014 | 2015 | 2016

Total| 573.5| 362.2

Pre_alloc| 5432 5326

Gov. reserve (822 for

c1-3 | c2-1 | c2-2 | c2-3
2017 | 2018 | 2019 | 2020
309
21.9
dd or cancel during 3 years of cycle1)
b38.9

Lnoon

for 3 years ¢ | Rguest | 20270
Allowes 1686.5 [

Companias 525 5e8| e&02
Rasult alloc 5398
real 5427
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The 2" ETS cycle KAU allocation plan (2018.07.31)
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The 2nd ETS cycle KAU allocation plan (2018.07.31)

@ M2 HZ SR FeY @

(F% . KAL)

o|gf sl g .
?rr_% L -
A= | anods | 2ol s BA
v S T - 1,796,133085
Az a3 14,000,000
. AEA 5,000,000
H _ ¥ ¥
=] &l s i
% J,] El h -F- d Hﬁ# 3,32':'
HE 2 55,803,009
A &g 547 AE0222 | 547 660,222 | 547,660,222 | 1,642.980,666
HE HF dut 199902 681 | 199900 681 | 199902681 | 599 08M3
HEg B2 $7), J&r U F7)EH . . . .
o - 10813466 | 10813460 | 10,813,466 32,440,398
50 ESIC 7= A
HA7|glxsIC 5= - wn2] sk i
3710 A.__ﬂ;___] e 1707858 | 1707088 | 17070858 51,212,574
b= A= g9 v FEslksc 12 - R R R .
s 50 S 27355 273,50 273,533 20,559
o] S
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The 2nd ETS cycle KAU allocation plan (2018.07.31)

AR B gk 2HMANTRA | 27417 86 | 4417860 | R23.253,580
A+ 55 57, e 9 37 . o .
S EEIC T - W) 13322899 ( 13322 859 13,322 809 39,968,607
Mk FRESIC 7= B1)2] ElE 397 965 397,965 397,965 1,193,895
=&k 9 2lel a]AlE A agpac
A= : 33, ARE, 45 9 SehFH . . . -
AEIKEIC 7= - 2361)0] A5 A4 293RARD | 2908480 | 2938480 A 815,440
e s
1A} H M=slixsc 2= : 241)2] _
Sl & AR e Fola T 112,732 112,732 112,732 338,196
e Almgiksic 2 »1), HARE
Arzdrsic 2= - 26, 7FHE 7)7)
A 2=iKsc 7= ;285 2] wkea] gl 328351 | 325,31 3,233,334 a0,002
HAR] AAE B PPk F S
v ARdEsic 2= »1), HARE
A=EsC Z= - w22 vl o ZAGTAYR | 2467498 | 2,407,498 7,402,494
A4 1 Frb S ulE
HE 7 403637 | 4032637 | 4082637 12,097,911
T 2009406 | 2000406 | 2009406 608 MA
7] E 55 15989328 | 15989328 | 15989328 47,967,984
== - 7|§l H-& 677 545 677,545 677,545 2032635
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Evaluation

of the 1st ETS cycle (GIR, 2018)
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Evaluation of the 15t ETS cycle (GIR, 2018)
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Evaluation of the 15t ETS cycle (GIR, 2018)
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Evaluation of the 15t ETS cycle (GIR, 2018)

G =HA=H H = 7HH)

- HIEHAE SEEE S AT 788 =2E SUEAH 5= S 208A)0M H3Xe| HE{AF
TO =7| 3 8(634/30%) AU HiEH ZHO ERF FHTH60A/29%), BiEH THEYT WES S
HeEi S =HrCH(534/25%) ELd H St

<HiESHAHHA H= ZHHAFE>




-G+
nvironment Institute

(s
KEI "=

m
ox
ox
=2
o

2. Low Carbon Actions Local




2. Administrative structure for local actions (243 under 3 tiers)

I Required to develop Climate Change Adaptation Plans

Central
Government

Seieong

Metropolitan City Province (Do)
(1) Auton. City (1) (6) (%)

Seoul Special City Gu (autonomous

I
I
I
I
I Seoul Special City Metropolitan
I
I
I
: (1) district) (44)

Dong (1)
Eup (1)
Myeon (9)

Eup (10) Eup (124)
Myeon (36) Myeon (727)

» Local governments often delegate planning and programming to specialized
policy development institutions at national and local level, which, usually
owned by ministries and city government, receive project grants from public
budget: Mitigation_ GIR, KECO; Adaptation = KACCC; ICEC, CCRC, TGO},
TGDI, etc. under metropolitan cities and provinces



2. Current progress
Mitigation:
- one national(2010) and 243 local GHG inventories(2016) developed

- one national mitigation roadmap developed and revised(2018)

- elaborating 243 local mitigation roadmaps(2019)

Adaptation:
- the first national adaptation plan(2010)

- 6 metropolitan and provincial adaptation plans(2012) finished

- 226 city, county, district level adaptation planning is on going(2019)

s
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2 some best practices...



Korea in the Global Scene of Climate Change

49

In Korea, many local governments set more ambitious emission goals for GHG
than national goal in NDC, while some of them are challenged to assure sufficient
financial resources from the central and local budget schedule during the
implementation of their targets. This invites more innovative green financing

mechanism including market incentives for PPP.



3 local governments

Gwangju
Metropolitan
City(39.9%)

Suwon City(59.6%)

Jeju Province(39.6%)

50



Science & IC Technology based Urban Carbon Management

Gwangju Metropolitan City
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Ambitious Carbon Free Island Vision based on RE Sources & Tech.

Jeju Special Self-Governing Province




Mainstreaming Climate Policies into GE Capital Initiatives

Suwon City
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Gwangju

Gwangju city signed the Agreement on the Climate Change Model City'
with the KMOE in 2008, the ever first agreement between central
government and local municipality.

The climate change actions are supported by ICT based Urban Carbon
Management System linked with GHG Projection and Diagnostics (GPD)
Program for monitoring, reporting and verification of GHG and low
carbon policy effects.

Gwangju has promoted low carbon life style of citizens and International
Knowledge Sharings are actively promoted through the network cities of
Urban Environment Accord, launched in 2010.
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Jeju

Jeju province adopted a vision for global livable community with
environment, economy and society in harmony(SEE Harmonized

Jeju).

Jeju CFI plan progress in 3 directions: renewable energy, electric
vehicles and smart grid reducing GHGs emission and increasing
energy efficiency.

As a model island of carbon free, Jeju province promotes also
active public participation and community based climate actions.
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Suwon

Suwon announced itself as Environment Capital of Korea on
September 26t 2011.

Suwon’s low carbon experiences are characterized by two
factors, community driven public participation in local climate
actions and a panoply of integrated GHG management policies and
measures.

Suwon has involved in the international platform for city level
climate change cooperation, such as ICLEI, and contributes to
energy welfare for the vulnerable.
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3. Challenges




Challenges

Lack of Local Fiscal Resources and Financing

Stability of Policy Implementation Environment

Difference in Awareness of Multi-stakeholders
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3. we know what to do and how to do for low carbon development, but
the problem is with what we can implement the strategy and plan
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EECES:

NIH =SS

> IIt2| =44 AlXH 2 (Green Municipal Bonds)

e 20154E 3.0 KRz =MAEI|IMWH

. 2017‘—:| 329 R JIISHI|IHH

e« A17YH BHD],1.43% =2 &, 23 300 AKX

e =UQ EXIIACZFRH 12082 XY

Guidebook ‘Climate mainstreaming municipal budgets’, Energy Cities, 2018

Free online courses on Green Bonds for Municipalities, Climate—KIC, the South
Pole Group and Climate Bonds Initiative https://bit.ly/2oUhLXc

> EB&, 00U Xl SHEAM £ = 25 2(Earmarking Taxes)

- HIIRIEIM, DEETNE BES HEATR
ME RLy KN

. ASIA(RT): Al TR 2018 RE F215| AL
0.3ME/KW| HASEH O NEISLFNE 2
2 2SI KNRA ) BHE HRCZ 28

 OIEH EI(D'EP e nSEEAMNE FUot Xl AHA
NEIhs sSEZHE BENHNEACZ &
+ LEE2R0(2L=Z), AIZ2HIO0KNis), S=(HE) =&

> OuUXl ==

e ESCO(Energy Service Company) At 2tA Q] EX}10| 2] &=~
AAR2 UK 222X E

RenoWatt: http://www.renowatt.be/fr/renowatt/

Toolkit for one—stop—-shops based on the RenoW att model: https://bit.ly/2HfpSH6

MARTE project: http://www.marteproject.eu/en/
EPC market in the healthcar e sector (MARTE project report): https://bit.ly/2Crw3IN

o  HII0(==ZLI0}): RenoWatt 12 & &, EFHAL Y
H S= WA 22 ESCO AtY F=&ID|BH(EFS & X AF, EPC X
& 6)

« OlEf2I(Marche XI1<2): DI2EM XY 222 HAIE2 X
& T 2N E 2 Marte Applied EPC & &, Energy Service
Plus ZT28E =& 120027 EXME 2

| 2f(Energy Performance Contracting)

|_

> X< 0 Xl Z&H(local Energy Cooperatives)

o HI|0l(Halle): MIIEXIZE Z2HE Sl =& JI2S LED
StEZNE EXMAES 100% =&

o BDI0(AE), A= OtEIOF(Krizevici), 2 H Cl(Ht= A 2 L})

Public lighting project in Halle https://bit.ly/2CnkCvn

Luyts S. (2017). ‘Collaboration between Local Authorities and Renewable Energy
Cooperatives:

A bottom-up approach, partners in mitigating climate change’. KTH School of
Industrial Engineering and Management, Stockholm.

REScoop — Municipality appr oach https://bit.ly/2RJBxC4
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Depending on the money and staff available for setting up the financing scheme,
there are different Business model alternatives:

Money not available | Money already available

Option 1 Option 2 Option 3

Partner banks provide | | Partner banks provide soft Local authorities set up
soft loans loans, but the Region a revolving fund which
subsidises the interest rates, |disburses soft loans and
pays for the banks' operational |pay a fund manager
costs and a quarantee fund

Guidebook ‘Financing the energy renovation of residential buildings through soft
loans

and third—party investment schemes’, Ener gy Cities, 2017:
https://bit.ly/1sRaghcZ

> On-Tax I} 0| &/ (On-Tax Financing)

« XA =S A2 E2 D/ UK 22 22X
E0l CHst DI2ZFEXA2 Bl 350l AFS3HD, XA
He e H2s XA DX Al =IHot & 220
H M) ZRMEY X E)

 [0|= (PACE scheme) =&, 7 & ™ & (Euro PACE) & &
Ol S (AHQ Olot AIE THAIC 2 A E ALY &I &
www.europace2020.eu

e QAEZ|OL &I, OlEH2I, 2&tE, 20FLIOH AH QI

- - - - -www.setu.nl/nl/abeutsetu- - - - - - - - - - - -

> 3t & Xt & Al(Third Party Investment)

Home owners visit the Energy Advice Centre (EAC) and get tailor-made support for
energy-efficient retrofitting carried out in four steps:

USAGE
PHASE

CONCEPT PLANNING IMPLEMENTATION
PHASE PHASE PHASE

X Maintenance
and optimisation
of the technical
building system

x Installation of
technical systems
by the ESCO

x Building envelope
retrofitting by
the general
contractor

x Quality check x Quality check by
by the EAC the EAC

x Turnkey delivery
of the renovated
building

x Energy audit x Project approval

X Selection of
technology

x Independet
technical and

x Detailed cost
planning

by the ESCO
during the
contracting
period

x financial advice

x Energy retrofitting
concept x Contracting

X Quality check
by the EAC

« =g (Stuttgart) : Care Free Energy Renovation Package
Guidebook ‘Financing the energy renovation of residential buildings through soft loans
and third—party investment schemes’, Ener gy Cities, 2017: https://bit.ly/1sRahc/

> 2l 8 H E(Revolving Funds)

« U< gt=(Utrecht)

The Energy Fund Utrecht (EFU) with a TR
total capital of €21 million is a joint
initiative

Foundation SETU

........

PROVINCIAL MUNICIPAL

between the City of Utrecht and the Bl oo VING FUND  REVOLVING FUND
Province of Utrecht, but it is managed
by a .

SETU foundation. Part of the fund amortization)
capital (1,25 M€) comes from the 1
European Funds

for Regional Development (ERDF).


https://bit.ly/1sRghcZ
https://bit.ly/1sRghcZ
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