RENEWABLE ENERGY MARKETS ASIA 2023 PANEL DISCUSSION

MARKET SPOTLIGHT: SOUTH KOREA
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Overview on Market Structure &
Mechanism



Structure of Korean Electricity market

The Korean electricity market consists of competitive generation companies
and KEPCO which has transmission, distribution, and retail department as a monopoly.

Generation Market/System Transmission Distribution/Retail
REC market
KOEN KPX KEPCO
KOMIPO Purchasing only
REC separately
after procuring
KOWEPQO Bid . Distribution electricity in the
management o WgolLeStale
Cleari * Transmission system marke
KOSPO & Clearing | '
Pricing system construction & Eliaibl
igible
Power system construction & management Customer
EWP operation _
Measurerment management * Retail market 1 Self-
KHNP & Settlement operation consumption
PP
Sleeved PPA w/ KEPCO <EPCO Direct PPAs
RE company (bundled
: t
RE Suppller procurement)
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Korean Renewable Energy Market

RE generators can sell RE electricity to RPS obligators and/or RE100 corporates.

Fossil-fuel and nuclear generator (>500MW)

n n
8 i <Z Gl-) *1r + RE100 = <Z Gl-) xT

i=1 i=1
@\ REC4emana | REC total demand
G Obligator / 's generation w/o
L renewable
RE‘I 00 n Total obligator number
M a rket T Mandatory supply ratio for the year
voluntar REC demand from companies joining
( y) RE100 the RE100 campaign

Market

(Compliance)

« Current RE100 REC demand is insignificant compared to
RPS REC demand.
- Total transaction volume: 36,136REC (2022.01 ~ 2022.12)
- 0.046% of 2022 RPS REC demand”

*2022 RPS REC demand: 78,724,010 REC
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Current RPS mechanism in Korea

The government induces renewable generators from REC spot market to long-term

fixed price tender auction to protect them from high price volatility in the spot market.

) (KRW) (REC)
. Own construction /
r obligation 140,000 400,000
Reference 9 REC purchase _
0 generation x T R—
§§ Ma”‘fato?’ ! i Small-scale : 1 0000 350,000
&3 . supply ratio . i :solar PV long- | :
x A : ; term contract | |
h3 ! i (KoreanFiT) i | 300,000
1 :'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.. : 100,000
1 : o '}
S i Competitive :
o GenCo obligation s P il
3 : 05| ok
= e 1/ 80,000
B obligation 1 -
9 : a R 1 200,000
. 5 - : :
~Genco | Sblgation 8 e
PP i £ i contracts i |
R ! o | 150,000
c RRRRHRRHRRRRHRHR R 1
28 = 1 P
g IS : : : : 40,000
s 1 Y 100,000
T : Spot !
T2 1 market
£5 I i
=& i P 20,000 50,000
1 Pl
1 1
e ¥
--------------- -
iaati 0 0
Obllgatlon “RECM k t” 3 VONOONANINNIOINOONOTNNOL — 00000 OD
arKke - NN R eSSl a NN e R RS ~SSR
B OO0~ 0000 -0 —OO0OO0O—-—0OOOCOC—0CO0O ——O
", RSNSOI OOO O — — — — — NANANNNOM
FFFFFFFFFFFFF NN ANNNNONNNONNNNNN
[oeooooNoloolo oo oo ololololeoleoleoleoleololololo o Re]
ANANANANNANNNNNNNNNNNNNNNANANNNNNNN

NEXT group




Current RPS mechanism in Korea

Currently, RE generators prefer spot market transaction because of its recent high price,
rather than RE tender auction (fixed price) or direct PPA with RE100 corporates.

Percentage by obligation fulfillment method Competition rate in RE auction market vs SMP + REC
100% 0.1% (Competition) (won)
8.1%
90% m 17.7% 18.2%  18.9% 8.0 250,000
4.5% 7.2% : 29.7% oy 27.6%
80% M¢ aAm "
o 16.7% E g ¥ 7.0
11.0% .8% 2% = 200,000
70% 2 )
’ 14.6%  12.4% G B.0% E 6.0
60% % 1% E
b - 42.5% 1 ! .
50% 41.2% 145% >3% 89% ' 150,000
10.2%
40% 58.2% 17.0% 4.0
30% 54.7%  54.9% 3.0 100,000
48.8% |
20% | 46.7% 44.6%  40.8% 0
37.6% 32.2% 50,000
10%
11.6% 1.0
0% 47%  48% .
2012 2013 2014 2015 2016 2017 2018 2019 2020 0.0 0

REC Reserve Own construction = SPC Private contracts QQ’Q Qﬁ'g \99 \239

m Solar PV auction mKorean FiT Spot market Non-compliance
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Challenges in Energy Transition
to Renewable Energy



Challenges in the grid integration of RE

Regional imbalances in solar PV have been exacerbated by the government's guarantee
of grid access to small-scale solar PV, putting pressure on grid operations.

Position first,
access the grid later

20% < RE installation by region(MW) >

n
bl
«
X

| W On-going change in
12; || » RE policies
T
0% e * End of the grid access
§E25:3¢885:%25888388°¢%
EEePiseP SE{58%893 » guarantee scheme for
82288685 =8 e
O

small-scale solar PV

* Implementation of the

Continuous accumulation of Planned RE Zone

queued solar PVs

< Grid access requests 2016-2020(MW) >

» Acceptance rate (%)

80~100%

0 5000 10000 15000 20000

B Completed ® Stand-by
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Challenges in the permitting process of RE

@ High local concerns regarding RE generation facilities / @ lack of the integrated
licensing laws and body for permitting process are the key hurdles for RE deployment.

Under-utilization of solar PV potential by over-regulation Dozens of required permits and

due to high local concerns dispersed authorities

(%) Rel t
_— elevan
40 @ Preventing residents' l AT SO EEe Agencies
35 complaints »
30 Preventing unplanned u et Permit for electricity | ¢\ ic Utility At |  MOTIE
25 development activities w© 100m or. more/and less generation business
20 Conserving natural 59 zi‘::n:f;mig; - S, Mariti traffi fot
scenary = o e AN artime trathc satety | \1aritime Safety Act MOF

15 Securing residents' _than s00m examination
10 f't lore than m - -

. gr;;rs Consultation on the Act on Protection Cultural
> 3 A outside results of ground surface | and Inspection of Heritage
0 inspection for cultural Buried Cultural Administrati

‘ heritage Heritage on
- - . . Environmental
No regulation 100m 300m Current regulations Environmental |mpact Imoact Assessment MOE
*1+ ..~k AT ; e : 4 assessment P At
e v ¥ Disaster impact Countermeasures
% e AN assessmeit against Natural MOIS
5 & 4 & Disasters Act
35
34
J” P
33
125 126 127 128 129 . .
il il el (The above items are not exhaustive.)
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Challenges in the permitting process of RE

Improving public acceptance and the integrated licensing laws and body will help

shorten the RE permitting time and avoid delays.

Expected Outcome

Challenges Ongoing Change in RE Policies
* Expanding benefit sharing
among residents
Improving - Preferential ipvestment size
. and returns, increased REC
plalle weighting
acceptance
« Sufficient discussion with local
residents
* Introduction of ‘one-stop BN, B, SO, B, B~
shop’ for offshore wind farm S (10101
Integration — establishment of a unified MOE MOTIE MOF  MND MOIS
of licensing offshore wind licensing L1 [ | |
laws and body
body - govenment-led siting
- streamlining of
permitting

Accelerate
rapid growth of RE

-
Orderly

deployment of RE

Offshore Wind Site
Information Network

Consideration zone

Zonal planning

Generation zone

Offshore wind farm
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Retreated National RE Target
in the pro-nuke New Government
(2021 ~)

11



Amended RE Target in the national climate policy of Korea whatdoes “+a” mean? _

Rooftop Solar on
* Industrial complex
* Residential Buildings

RE goal has decreased compared to the 2030 NDC of the former gov.

NDC(2012 Updated NDC(21.12) Amended NDC(23.04)
(2012) in the former gov. In the new gov.
2.1
Nuclear
21.6%

ta 324 Coal

» » LNG
22.9 @ New and

19.7 Renewables

Ammonia

= RE = Non-RE m Non-RE mRE

Note) This number is calculated in terms of generation(TWh)

Balanced Supply of RE Sources m@ %ﬁ%
& » Change the tender auction A
. )%‘4 scheme « Introduction of tender
@ : _“_ ﬂ » Separate league by capacity auction
. Unified league )
87 :13 (21) » 60 : 40 (30) [« Promotion of balanced supply of RE Sources by re-adjusting subsidy )
rates

Note) This number is calculated in terms of generation(TWh)
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Potential of
Renewable Energy Market
In Korea
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Renewable Energy Potential in Korea: It’s enough, regulation is matter

Misbelief Data say

South Korea does not have Korea has sufficient RE potential to
enough capacity for renewable achieve a net-zero transition by 2050.
energy sources. (Especially, technical potential of floating

wind is 390GW)

Restriction analysis Renewable energy resource map

Source : NEXT Group (2021)
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Renewable Energy Potential in Korea: It’s enough, regulation is matter

Too much regulation exists hindering the full usage of renewable potentials
» NEXT Group’s study found only 22.7% of the landmass is being used for PV by the

regulation
Without safe distance regulation 100m 300m When current regulation is applied
38 4 A
Ry Vs U SR
37 4 **”’?[ ;»;;' : .. ; 3 n .
§ . - 4 o ¥
b o 5 s
- {; > : b i 7 .
36 ;‘&«‘L T 4 B y s 4 : ;
Latitude 3 ' 3 &
R ‘ ’ ! ™ 22 A
35 (g %}- A
< #b &P
34 4
F = P
33 1 oz T T T T T o T T r v v r o T v T v Al
125 126 127 128 129 =
" itude Annual horzontal quantity —
on
9 of solar radiation 1067 1556

nit: KWh/m2)

<South Korea PV potentials for each separation distance>

Road(m) \ Residential(m) 0 100 300 Current regulation
0 2,507 (100%) 2,036 (81%) 1,243 (50%) 1,089 (43%)
100 1,391 (55%) 1,364 (54%) 990 (40%) 848 (34%)
300 639 (25%) 638 (25%) 625 (25%) 549 (22%)
Current regulation 670 (27%) 663 (26%) 578 (23%) 566 (23%)

Source: NEXT Group (“Rational regulation of safe distance will accelerate progress

towards RE100,” Issue Brief, November 2022) 15 NEXTgI’OUp \\
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About KoSIF

N Non-profit founded in 2007 with the mission of promoting sustainable finance in Korea

Our Work

Socially Responsible

Investment

- Legislative Support on [National Pension Act, Procurement Act, Industrial Development Act, Capital
Corporate Social Markets Act, National Finance Act, Korea Investment Corporation Act]

Responsibility
- Revised Bill for RE100-related Renewable Energy Act, Electricity Enterprises Act & Support for the

Climate Change Ministry of Industry for Green Premium (2018~)

N Partner to N Launched

Local Campaign Partner

I = N \ SCIENCE \ 4 Partnership for I V 1 0 0 . -
‘ P‘ g s E arbon Accountin A
DP @ 1B—/AA\F?(EETS PS / ginaicia?s " R E 1 0 0 712 Ao OJLME=

DISCLOSURE INSIGHT ACTION

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
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RE Procurement Methods in Korea

Renewable Energy Procurement Methods in Korea

Procurement Self-generation

ﬁ Project Equity Invest- REC Green

ment & REC Purchase Purchase Premium

— Direct PPA

smm | hird-party PPA



RE Procurement Methods in Korea

N Green Premium (Green Electricity Product) N Direct PPA

-  KEPCO sells RE (from RPS, FIT) for an additional “premium”

(existing electricity rate + Green Premium)

- Auction held around 3 times a year

RE generator <+ Corporate (Consumer)
- Contract for grid usage is needed (KEPCO <« Corporate)

N Third-Party PPA

- Green Premium Proceeds reinvested for RE expansion (KEA) _ Rg generator «» KEPCO « Corporate

- Not accredited for GHG emissions reduction under K-ETS - 2 contracts are needed

Procurement Procedures for the Green Premium

A\

N

¥
3

NN

Procedures for PPA Procurement

Sales of renewable energy

Power qd4d Agreemen ' % Agreement El
= transaction j 1 AR // A T > |F=]
i ! 77 ! =
Renewable Energy e
enewable Electricity Generating Company
‘ AL

;1: 1 |

Company

Customers of Electricity Supplier Consumer

the Green Premium Payment of expenses
. Bidding e Vel SIIAO T
jeneration

KOREA ENERGY .
AGENCY  |ociance of Confirmation

1. Direct PPA 2. Third-party PPA of Renewable Energy Use



RE Procurement Methods in Korea

N REC Purchase

- Consumers purchase RECs that has not been used for RPS

- Over-the-counter/platform transactions

REC Purchase Procedures

RE Generating
Companies

Companies
Procuring RE

QOver-the—counter Platform Platform
transactions transactions transactions
(Agreement) (Agreement) (Spots)

\ 7

e

New and Renewable
Energy Center

RE100 Management System

2. Settlement and payment

1. Over-the—counter/Matfom transactions

3. Change and cancellation of agreement
4, Certificate issuance

N Self-generation

- Companies generating and using RE from self-owned

generation facilities
N Project Equity Investment
- Consumers invest in RE projects

— Separate contract for PPAs or REC purchases

Self-generation

=< Direct installment {dm
................................................. SN

Direct use of electricity

Renewable energy facility
for self-generation

Company

Submission of details of } ' Issuance of Confirmation of
renewable energy use § § Renewable Energy Use

@

KOREA ENERGY
AGENCY



Korean RE
Procurement
Scheme

EAC flow Electricity flow

R
e -

RE Generator

Mandatory

Voluntary

m RPS | . IPP/GENCO

Electricity sold to KEPCO through KPX

____________________________________________________________________________________________________________________

— KEA converts
— RECs into ‘Confirmation of Renewable Energy Use’

o 25 | EEl
ICEPCO

: L Companies
T 25 RPS @& P
: Green Premium :
: Spot :
E Traded atKPX — KEA issues ‘Confirmation of '
| = Renewable Energy Use' EE} :
5 2] Contract : g
E Long-term (20 year) Companies :
s REC = :
E <3 E
5 Spot 5
| Traded at KPX :
IR KEA iasice Confirationaf i
E // Renewable Energy Use’ |
5 —— [Third- party PPA & 2
: © P ty ICEDCO :
| m | (Green tariff) :
5 —— [ Direct PPA 5

____________________________________________________________________________________________________________________

Electricity sold directly to company

Guideline for Corporate Renewable Energy Procurement in Korea (CoREi, 2022)



Corporate RE Procurement in Korea

Electricity consumption of

Korean companies by region

Unit: GWh
[ RE consumption

Total consumption

16% 16%
11325 6,703 122930 6,630
: e >

Korea Overseas

CDP Respondents
(N: 152)

Korea Overseas
CDP Respondents which
disclosed global electricity

consumption
(N: 41)

N Client request (supply chain) + Mandatory disclosure
— Corporate transition to RE is inevitable

N Although many Korean companies have established RE goals,
RE consumption has been growing at a slow pace

N RE consumption of Korean companies: Korea < Overseas

Unit: % (number of companies)

% of Global - 15 (533)
companies
with 100% RE
usage target Korea - 22 (33)

CDP Korea Climate Change and Water Report 2022 (KoSIF, 2023)



Corporate RE Procurement in Korea

RE procurement of Korean companies

Unit: GWh
Bl Solar Mix
N Green Premium was the most used RE procurement
method Green Premium 1,311
N Korean companies are preferring PPAs in the long- REC Purchase | 15
term

RE procurement method preference of

- price hedging -
Korean companies

- GHG emissions reduction acknowledged under K-ETS
m PPA

N 7 PPAs have been contracted so far (2021~) m REC Purchase
B Green Premium
W Self-generation
m Equity Share

m Others

CDP Korea Climate Change and Water Report 2022 (KoSIF, 2023)
Analysis of the Korean RE100 Market for the promotion of Direct PPAs (Korea Power Exchange, 2022)
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Challenges to RE Procurement in Korea

L4 °
Governmental plan Estimation of
N Insufficient RE supply for RE generation 97 n 8 minimum RE 1 57 = 5
in 2030 TWh demand in 2030 TWh

Complicated permitting & siting

Estimation of renewable energy demand for 2030 under two different scenarios

Lack of grid flexibility

Renewable energy
demand (TWh)

Major assumptions

More incentives for RE generators in RPS

Voluntary initiatives (based on corporate reporting) +

Baseline scenario RPS demand (excluding green premiums) 1975
Enhanced scenario Voluntary initiatives (based on Fhe 60% target ‘under RE100) + 1723
RPS demand (excluding green premiums)
N High cost of RE [Renewable energy supply] [Renewable energy demand] 1575
Incidental costs double-charged 389 97.8 05
. 58.9 . 673
Unexpected changes in cost
(e.g. ‘Electricity rate for RE users’ from
) 10" Basic Plan Demand from Demand from the Renewable energy
KE PCO) solarPV Wind power Target voluntary initiatives RPS scheme demand

(PPAs and REC
purchases, etc.)

Renewable Energy Demand in South Korea: A 2030 Forecast and Policy Recommendations (CoREi, 2023)
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South Korea RE100 Localised Policy Messages

TT ﬁ‘j #1. Create a policy environment with a fair a- ﬁ #4. Enhance grid flexibility and fairness for
and transparent power market structure & renewable electricity generators to scale the
to enable renewables to compete on an domestic supply of renewable electricity

equal footing to fossil fuels

$ ' #5. Improve the renewables investment

#2. Increase the renewable energy L environment for on-site and off-site PPAs

ull
% target and implement stable policy

frameworks to accelerate corporate #6. Enhance transparency, sustainability

uptake of renewable electricity Z=) and additionality of renewable electricity

certificates and tracking systems

f3 . #3. Remove obstacles to improve
\é accessibility of Power Purchase
Agreements for corporates



Available Resources

RE100
°CLIMATE GROUP | S3.cpp

Guideline for
Corporate Renewable Energy
Procurement in Korea

South Korea RE100 Localised
— Policy Messages

1. Create a policy envi wiith a fair and power market
structure bl an i il
nd npe equal footing
2 Shiftpricing o ensur ¢ reflcstherue cost o renauwable encrgy
b gueng and thin the.

electricity systems operator

2. Increase the renewable emrgy trget and implement stablo pollcy
a) Increase renewable energy target i pone Caron Neutraiity

Goal
b Include wording around the expansion of Power Purchase Agreements’
(PPAs) in any government roadmaps

3. Remove obstacles to i ibility of Power Purchase
Q?E:':':’m"’m"f’"""‘ fea nd ncdental coss are faieand ranspsent
ove unfair contractual obli
3 ?;Tpﬂﬂ;ﬁ mﬁw g;oc;:::: "ln: provide clear guideinesto suppont
a id flexibility and fair electricity generators.

domestic supply of renewable electricity
3 Eneare equal grid access and fair compensation for renewable electricity

b) Pramats mvestmentin systems that increase grid flexibility to allow
renewables to rapidly scale up

5. L i on-site and off-site

‘As
. . a) Streamiine siting and pesmitting rul
Renewable Energy Demand in South Korea: 8 ‘g,',,xf;f;;':‘,ya,‘:.‘,’,ﬁﬁ;;‘,’,.[;?’f:;’,’;*;‘mm,,.hmm,.m,,m

A 2030 Forecast and Policy Recommendations

uhcuieily certificates and nclu'ng Systems.
a) Differentiate between Giferent renewable sources of pawer undes Green
Premiums in advance of auctions

®9
oa®
e_0 S s b B S v v
0% 0
o ... [ ]
& xesiZ Plants SoREL. ] e
weE @ ..
e%e

Guideline for Corporate Renewable Energy Demand in South Korea:
Renewable Energy A 2030 Forecast and Policy South Korea RE100

- . Localised Policy Messages
Procurement in Korea Recommendations
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