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List of abbreviations - selection

Abbreviation Description

b units
c2C
DRS
EPR
Horeca
m units
MRF
Msw
POM
UBC
WM
WLE

Billion units

Can to can

Deposit return scheme
Extended producer responsibility
Hotel, restaurant, and catering
Million units

Material recovery facility
Municipal solid waste

Put-on market

Used beverage cans

Waste management

Waste to energy
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1. Executive summary




The overall project timeline spans 2.5 months with the draft reports of phase 1
delivered at the end of April

Project timeline

Mar \ Apr May Jun Jul Aug Sep
Project phase/ Calendar week 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Project set-up and kick-of — ' :
Stakeholder interviews — ''''''''''''''''''''''
High-level regulation, market & value d
chain context assessment
Data collection and baselining (volumes, rates, L
flows, prices, economics etc.) : : :
Opportunities and recommendations —
Communication strategy : — :
« Feedback period on draft report from IAl —
Final study report —
COP 28 preparation : : : —)

: : : = Draft :
Key meetings 4 . & ¢ @ report for 4

Kick-Off Phase 1 1st Steerco Steerco 2 : review by [Al Final SteerCo
: draft  (April 25) (Mid May) Meeting
report : | : :

Source: Roland Berger

Roland Berger | 5



The analysis has been supported by expert interviews — 23 experts were

interviewed

Overview of interviews conducted

Interviews by type

Aluminum Production
Can Production
Brand owner

Waste collection

MRF Operators
Recycling

Traders

Policy Maker

# Company Position Statistics/databases
Aluminum 1 Al Techno Metal Material Procurement Team Director - :
production 2 DS Liquid )  Aluminium Recovery f|guris
_ : « Export data UN@
Can production 3 Hanil Copper Co., Ltd. Manager envirenment
Brand owner 4 Lotte Chilsung Beverage Can Procurement Manager (53 UN Comtrade Database mﬁ’r'}%“ﬂﬁﬁgﬂﬁ
6 Coca-Cola Distribution Manager
Waste collection 7 Pyeonghwa Environment Operation Manager Industry players, experts,
8 Gangnam-gu Office Resource Circulation Division Officer regulators
MRF operators 9 Bucheon MnTech General Manager « Government and
10 Sejong Industrial Resource Operation Director associations
11 Nowon-gu MRF Operation Team Leader * Recyclers O Ministry of Environment
12 Bucheon Circular Resource Center Operation Manager
13 Seoul-si MRF Recycling Planning Team Officer
14 Kangseo-gu MRF Recycling Sorting Center Team Competent Officer
Recycling 15 Bucheon Recycling Director
Traders 16 Novelis International Network CEO
Policy maker 17 Korea Environment Cooperation Packaging EPR Operations Manager
18 Korea Packaging Recycling Cooperative ~ Manager RB sources

19 Korea Resource Circulation
Service Agency

Metal Can Paper Pack Team Head « Previous project Roland

20 Ministry of Environment

experience Berger

Resource Recycling Division Director
yelng * Internal experts

21 Ministry of Environment

Household Waste Division Director
* Industry contacts
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South Korea has a mature can collection and sorting infrastructure, with room to
improve source separation, only ~1/3 are recycled in closed-loop despite capacity

Aluminium can recycling in South Korea

Waste E- Overall Material flows - Improvement °
management & E performance key takeaways “'@ areas
regulatory context
x,vga,s,:f_ Comprehensive waste P N Do * High put-on market voltllmes_, but * Collection & sorting: |
framework Management framework ,1 00%\ ,: P low compared to countries with — Standardize source segregation

in place

Up to 7 fraction
collection; good sorting
infrastructure

Recycling
targets

Generic and alu can
specific recycling targets
in place

Mandatory EPR in place,
no DRS for alu cans

¢

' Collection ' 197%) Separate”
rate =
\~’, 3%

Residual
’ o
2%,2) £ 96% \ 0%
Landfilling ' Recotvery' Littering
rate
¥ 4
\

C2C
recovery | 37% ) 59%

rate

~\
Locally 31%) 51% Locally

O Not existing @ Incipient, with limited scope O Developing 0 Matured . Fully developed

1) Separate collection includes recovered after MRF & transfer station, and all UBCs picked by waste pickers; 2) Sorting losses from separate collection amount to ~c. 3.300 k tonnes, of which ~c. 50% is incinerated

across different sources

— Increase disposal cost for non-
recyclable items

» Secure feedstock can-to-can:

— Increase quality of collected
material (raise awareness,
implement DRS, etc.)

— Incentivize can-to-can over
other types of recycling

* Implement DRS for UBC scrap

similar GDP/ cap (e.g., EU)
Significant local can-to-can
recycling as well as can-to-can
recycling of imported scrap
Source separation can be
improved for row houses &
commercial buildings

Despite local capacity for can-to-
can recycling, 60% of local scrap
is used for deoxidizers & alloy,
rather than can-to-can + Korea
exports some UBC scrap
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2. Aluminum Cans Market

Roland

Berger I

5



c Aluminum can put on market

The market has been steadily increasing in the past years

and is forecasted to only slightly slow down its growth

Overview of volumes put on market, aluminium cans

Aluminium cans put on market, 2016-2030E [b units]"
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R BR awe———
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2016 2017 2018 2019 2020 2021 2022

Aluminium cans put on market, 2016-2030E [k tonnes]?

. 80 83 89 93 92

/]

7
21%

11

2016 2017 2018 2019 2020 2021 2022

1) POM volumes are estimated by averaging input data from interviews with market stakeholders combined with reports from market research; 2) Estimated weight per can 15 g;

79%
// //
2025E 2030E
95 100
I // //
2025E 2030E

3) Out of home consumption includes hotels, restaurants, and catering; 4) At home consumption includes the remaining cans

Source: Euromonitor, Statista, KORA, Roland Berger

y

* Aluminium beverage can
volumes steadily increased by
4.5% per year, influenced by
increasing consumption per
capita and a shift from glass

» COVID-19 affected mainly on-
trade consumption, which has
very quickly recovered

A continued increase is
forecasted until 2030, with the
dynamics from recent years
only slightly slowing down

* The majority of the aluminum
cans are consumed at home,
with a moderate and relatively
constant share in off-trade
consumption

Key
takeaways
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e Population, consumer and packaging industry trends m

The increase can be in large attributed to a rising consumption
per capita and a shift from glass to other materials

Population, package & beverage trends

Estimated annual packaged Estimated annual packaged
Population, 2016-2030E [m inhabitants] consumption [%"] beverage [l/ capita, %]
M

242

2042090 " 6y, 6% 6% 6%

16% 17% 17% 18% 18% 18%

51 51 52 52 52 52 52 51 51

44% 44% 43% 42% 39% 39% 38%

149 14% 13% 13% 12% 12% 12%

18% 17% 17% 16% 15% 15%

18%

38% 38% 39% 39% 41% 4

28% 28% 28% 29% 29% 30% 30%

Ll L L L L L L
© ~ © ® O — o) S © ~ ©® ® O — o o) S © N © ® O — o o) S
- - - - & N N I & - - - - & N N N & - - - - & o N I &
O O O o o o o S S O O 0 © o o S O O o o o o o S
N & &§ & 8§ & N I Y N & & § & &« N N N & & & & § N I I

I Glass Flexible Packaging Water Il Carbonates
Rigid Plastic Paper-based B Beer Other soft drinks

B Aluminium Cans Other alcoholic drinks Total

1) Volume per package type of the total volume of packaged drinks

Source: Kostat, Statista, Euromonitor, Roland Berger

y

+ Although the population has
been very slightly increasing in
recent years, it is forecasted to
decline in the future due to
ageing population

* The share of glass used in
packaging has been steadily
declining, being replaced by
aluminium cans, and in large
part, rigid plastic

 There has been a significant
increase in packed beverage
consumption

— It was accelerated in large by
the growing water demand

— The consumption is
forecasted to significantly
slow down in the future to
~1.2 % p.a.

Key
takeaways
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3. Waste management &
regulatory context



The South Korean waste management framework is very mature, with developed
legislation (incl. EPR) and ambitious targets, despite lacking a DRS

Regulation overview

Core  Korean waste management regulation was developed over a relatively short time frame (~20 — 30 years) in 3 phases:
legislation — The initial phase (in the late 1980s & early 1990s) was focused on ensuring safe waste disposal practices
framework — The second phase (during the 1990s & early 2000s) was focused on establishing a culture & system for recycling
— The final phase (starting around 2007) is focused on establishing a circular economy in South Korea

Recycling * As Korea current landfills are filling up rapidly and the country, strong targets have been set:
targets — 3% landfill rate target
— 87% recovery rate target

* No DRS, but a returnable glass scheme for certain brands of beer, soju, sake and soft drinks in refillable glass bottles
exists since 1985 in South Korea, and UBCs are not considered

» System is also operated by KORA (Korea Resource Circulation Service Agency)

« A trial to further expand the system in Korea is ongoing in 2 regions (Jeju-do island and the Sejong city)

» Mandatory EPR with progressively more ambitious recycling targeting, extensive reporting & transparent communication
* The system was introduced in 2003 and was reshaped in 2013, when it was transferred to a public operator KORA

* Fees are around KRW 50-100/ container (equivalent to approx. EUR 0.03-0.07)

* Targets are annually updating, currently at ~80% for aluminium cans

Maturity level, relative to most developed countries: Q Not existing @ Incipient, with limited scope O Developing Q Matured . Fully developed
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Despite problems in the ‘80s, Korea quickly developed
from one of the least mature countries to one of the most

. . Key
Regulation overview takeaways

J

Recycling Promotion Act Second National Master Plan for Framework Act on Resource » Waste management in South
- Started promoting recycling by Waste Management Circulation Korea has undergone a period
deterring the generation of « The Master Plan covering * Provided the guidelines required of drastic transformation in the
packaging materials 2002-2011 was revised in 2007 for a resource-circulating last decades
* Regulations started being set on g?c fﬁé’irohhn‘?[r”ew circumstances society | « In the 1980s, its waste
S|ng|e use products, waste fees y * Promoted the reduction of waste t t”
and implementation of recycling as much as possible through ma_nggemen was St .V.ery
systems good use of resources and incipient, mostly landfilling, and
energy, circular economy and started introducing policies
appropriate treatment going beyond containment of
' ® ° ° waste
1986 1992 1995 2002 2007 2016 2025 ‘
° ® ® * In the last two decades, the
Waste Control Act Promotion of installation of Act on R_esource Circulati_on Zero Waste Society country has been going through
» Provided a framework that | Waste of Electrical and Electronic » The country is moving development stages promoting
went beyond containment + The policy was mostly Equipment and Vehicles towards zero waste policies, recycling and more recently
(as previously seen), but enacted to prevent in * Implemented the including a target of 3% resource circulation
also reducing waste advance the social issues environmental safety landfill rate and 87% o
« Covered all waste streams, that would come with the system for the hazardous recycling rate by 2020 (to « Latest policies set the country
including municipal solid installation of incinerators waste that was emerging be postponed until 2025) on a path towards zero waste,
waste + Provided means of from critical industries « Seeks to utilize waste as a with some of the highest
assistance of impacted resource instead of ambition and performant
areas minimizing the generation systems seen to date

Sale treatment Recycling

Source: Legislative review, Roland Berger Roland Berger | 13



In the EPR system, KORA is at the center of checking the performance of each
mandatory recycling target, collecting fees, and subsidizing the WM entities

Packaging EPR system operation

% Timeline : Fee \0\\ Governance / Target
J 2000 INg2 ~KRW 50-100/ container Eg KORA < 80% for alu cans?
_ a « Brand owners pay the EPR fee (Obligation performance)?
— 1 Product manufacturers/ importers — Covers companies with annual revenues of >KRW 1 b or imports of >KRW 0.3 b
Recycle g @ + Sets EPR contribution and collects funds from product manufacturers
mz;ggb”“"” ~ KORA ™ S — — Amount depends on volume put on market, ~KRW 50-100/ container
Koeea Packaging Recyeling Cooprative. * Support" I Corporation n » ngm . . . . .o
fee o> @ * Collection of imposition fees if performance is insufficient after receiving the
2a Cooperative () E:Er:f;'reme 2b (z:‘r’eg'::t'ii': target of performance of obligations
- P — Imposition fee is calculated depending on the underperformed amount and calculated cost
for recycling

Subsidy

Subsidy
? @ - Channels funds to WM collection companies and MRFs

Receives performance reports from each WM entities

» 3 Consumers &> 4 Waste Management

collection companies €@ - In charge of separating waste at source
Coiction © Recyclables S @ - Collect and deliver waste to MRFs, reports to KORA on sales
elivery v

Increasingly done by private companies

5 Private/ Public Material Recovery Facilities p Reports to KORA on purchase of collected recyclable waste from small-scale
collectors, and the performance of recycling

G Brand owners who have not paid support fee in advance to the KPRC gets to pay about twice higher imposition fee to KEC

——> Material flow —» Money flow
1) Product dependent, set yearly by the Ministry of Environment; 2) Performance of the obligation to recover and recycle (Article 16 of the Resource Recycling Act)
Source: EPR committee, MONRE, Roland Berger Roland Berger | 14
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4. Value Chain




Widespread source separation & sufficient sorting capacity results in high recovery
rates — through scrap imports, Korea plays a key global role in can-to-can recycling

Overview of aluminum cans value chain
0 Roll e Can i3 o Waste - o . = e . @ . <& Landfillingl g
production % production &34 generation Collsction ’Q%‘- Sorting Recycling g A incineration 2

* Koreais a key playerin  « Can production is * Aluminium beverage * Source separation is « Sufficient capacity to « Significant recycling « Landfilling and
global aluminium roll mostly done locally by can volumes steadily institutionalized across sort collected waste is activity can be incineration is quite

production —in 3 main players increased by 4.5% per the largest waste in place - sorting observed in Korea uncommon as

particular due to the « Some imports of cans year, influenced by streams (apartment facilities are generally « UBC scrap is used for widespread source

significant rolling mill for selected increasing buildings & commercial equipped with eddy the production of cans separation coupled with

capacjty installed at international brands consumption per capita houses) but current separators deoxidizers and alloys ’ significant sorting

Novelis and a shift from glass implemented for the - The UBC collected by for other applications capacity d_iverts cans to
« Korea has significant « COVID-19 affected row houses waste waste pickers is sold to . Significant competition the recycling &

can-to-can capacity and mainly on-trade stream junk shops and passed for the available recovery stream

is able to "close the consumption, which » Waste pickers (often on to aggregators who feedstock can be

loop" for a significant has very quickly elderly people) ensure bail & sell UBC observed

share of locally recovered separate collection

produced UBC scrap &
is also a key importer
of UBC scrap produced
in other countries

A continued increase is where source
forecasted until 2030, separation is not
with the dynamics from  implemented
recent years only

slightly slowing down o

Trading

» Korea is a net importer of UBC scrap

+ Beyond imports also
some exports of cans
are observed as the
market is dynamic and
scrap is ultimately sold
to the highest bidder

» Beyond imports also some exports of cans are observed as the market is dynamic and scrap

is ultimately sold to the highest bidder
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The vast majority of cans are collected separately and
recovered, but only ~1/3 are destined for local C2C recycling

Summary of aluminium cans flows [b units, 2021]

S 0%  Deposit . .
£100%N | - Key market indicators [b units, %POM]

' Collection ' (97%;1 Separate” 6.1 6.1 5.9 3.9
rate ==
9 i Street Junk
\sfl 3% Residual picﬁjs shops >
’ oy 2.0 Local
Private Private
2%?2) , 96% \ 0% collection MRF Local
Landfilling Recovery ' Littering
ite‘, POM Collected Recovered c2c Other
-y o ve
— = L o
C2C N\
recovery - 37% ) 59%
rate Destinations [b units, %POM]
=\
Locally 31%) 51% Locally 6.1 il Bl R i S
Population 52 million 3.1
GDP per capita 35 UsDkeapita| (M B0 ——- 08 0.2
Annual 15 kg/capita POM cac Not C2C c2c Other Landfill &
consumption littering
\ J \ J
I Y
Local Export

X% Final destination [%POM]

1) Separate collection includes recovered after MRF & transfer station, and all UBCs picked by waste pickers; ; 2) Sorting losses from separate collection amount to ~c. 3.300 k
tonnes, of which ~c. 50% is incinerated

Key takeaways

y

High put-on market volumes, but low
compared to countries with similar
GDP per capita (e.g. European
countries)

The largest facility for can-to-can

recycling in Asia is located in Korea,

enabling local can-to-can recycling as
well as can-to-can recycling of
imported scrap

Very high collection rates

Imperfect sorting at the source:

— Room for improvement in particular
for row houses & commercial
buildings

— Further awareness raising can raise
the quality of local scrap

Despite local capacity for can-to-can

recycling, ~60% of local scrap is

used for deoxidizers & alloy making,
rather than can-to-can; Furthermore,

Korea exports some UBC scrap
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High volumes of roll are exported and UBC are imported; Although most are collected
privately or by street pickers, many are destined for local downcycling or export

Material flows of aluminum cans [k tonnes , (% of total POM volume), 2020-21]

Key observations & improvement areas
AIumlnum roII Waste

0 Import % Import Row Public collection Public MRF only quantitative targets, no qualitative
en n Houses" 3(3%) 3(3%) Can-to-can - - Recyclables are discharged outside the house without
F— T— separation, so cans that are not picked up by pickers are
27 Street Junk Locally likely to be collected and disposed by public MRF

(EUOR  (g05  pickers shops [20%] [80% recycled

(38%)

Lack of standard collection system; building management
sells to private collection if the price is valuable, or allow
street pickers to take it for free if the price plummets

Landfill Deoxidizer

Recovered
35 [ .
i (38%) 89
(97%) (82%) AIon

G 16 (o)

China @
o _8(9%)~
TRED) 50 -

|
1
|
|
|
|
|
1
|
|
|
|
|
1
:
|
Exported/ Middle East _ Semi-manually sorted using magnetic separator, average
traded =L@ : 0
|
|
|
|
|
1
|
|
|
|
|
1
|
|
|
|
|
1
|

Commercial
Bundmgs

150%

Lack of incentives to ensure source separation, cost of
general waste bin has become insufficiently high to ensure
citizens are sufficiently encouraged to separate at source

e 30% of public MRFs in Seoul sell cans comprehensively,
reducing the screening rate of aluminum cans alone

5% (20% 150%
Local
(59%) oo

(7

(85%|
Local

10-20 tons of aluminum cans per day for 1 conveyor belt

Others
Put on ; ; Other alloys are not globally compatible, but beverage cans
Private Private <1 1%@ b/ g y p g
market Apartment collsction MRE —HTRE o are reliable and usable, making UBC easy to distribute
(15% Landfill Aluminum cans have much difficult process than other
P 3 (3%) applications that reduces the upcycle drivers of recyclers
re-consumer scrap 0 Import of aluminum UBC S— ~ Requires higher purity, vulnerable to high-temperature
e ‘ c @ oxidation, and secondary storage costs due to volume
66% 275 Overseas demand of higher quality promotes the export
trade with ~2-3% higher price
m Export of roll | Due to volatility of the aluminum price, it is more stable to
have consistent resell contract with the roll producers
1) HORECA can be either in the form of row houses or commercial buildings depending on their size and daily waste emission waste o Observation Identified opportunity for improvement

Source: Market research, KORA, Expert Interviews, Roland Berger Roland Berger | 18



High volumes of roll are exported and UBC are imported; Although most are collected
privately or by street pickers, many are destined for local downcycling or export

Material flows of aluminum cans [b units?), (% of total POM volume), 2020-21]

Alumlnum ] Can Waste CoIIectlon Sortlng Tradmg Dlsposal
production production generation

elmport ] %lmpoﬂ Row Public collection Public MRF

em q Houses" 0.2 (3%) 0.2 (3%) Can-to-can - -
1

F— — 1.9 (31%)
1 8 Street Junk ! Locally :
(30%) pickers shops [ recycled Deoxidi !
Recovered Landfill eoxidgizer
Commercial 2.3 2.3 i !
500 BUI'dIngS (380/) 5.9 5-0 1
1 2 50% o \
AV [50%| (97%) (82%) A||0y |
[34%) Local (20/0) : 2% :
China @ |

Local 15% 60%) o 5 (9%
100% 0.9 (15%)| 50| :
(50% 6o X
Exported/ Mld?le)East '
traded e () |
Others !
Pt on Apartment Private Private <0.1 (1%)gg :
market collection MRF !
[15%) Landfill :
Pre-consumer scrap M !
0 Import of aluminum UBC :
- =90C3 :
18.3 :
m Export of roll | i
1
1

1) HORECA can be either in the form of row houses or commercial buildings depending on their size and daily waste emission waste; 2) Estimated weight per can: 15 ¢ 0 Observation Identified opportunity for improvement

Source: Market research, KORA, Expert Interviews, Roland Berger Roland Berger | 19



c Roll production

The top 4 aluminum roll producers produce ~884 kt of aluminum rolls domestically,

with Novelis accounting for ~81% of the total volume

Top aluminum roll producers in Korea

Novelis Yeongju Plant
Year established: 1993

Primary production capacity peryear: 340kt | oo ()
Recycling capacity per year: 18 b cans
Type of technology: Aluminum rolling and recycling facility
531.9
Sales performance
if] >ZesP
[2020; ki]
184.7
116.6
1.6 25.7  10.7 123 1.4
, Rolls IDDAEHO 2A
@” producers CHH‘{U‘; AL MOKUN Aurinium

Key takeaways

i Fo) Main
products

@ Applications

Domestic [ Export

Industrial roll, and
sheets

Beverage can, Battery,
automotive, aerospace,
signage, construction,
foil

Industrial roll, and
sheets

Secondary cell battery,
automobile, foil, train,
electronic parts,
construction, PP cap

Source: Market research, Companies websites, Expert interviews, Roland Berger

Industrial roll, sheets,
and circles

Battery, automotive,
home appliances,
kitchenware, road
soundproof walls,
construction

Industrial roll, sheets,
and circles

Home appliances,
kitchenware, road
soundproof walls,
construction

* Novelis Yeongju plant is Asia's largest
aluminum can recycling facility with
annual capacity of 340 kt

* Novelis has export-dependent
structure that exports 3/4 of its
production

 The second to fourth-largest
producers are supplying domestic
demand first

* Novelis is the only beverage can roll
manufacturing company in Korea that

makes coils by rolling aluminum
ingots

"A lot of aluminum was used in ’ ,

home cooking appliances, but the use of

aluminum decreased as home appliances
changed to stainless steel in Korea"

- Industry expert

Roland Berger | 20



e Can production

There are 3 main can producers in Korea, Hanil Can leads the market with the

production capacity of 3.5-4 b cans (M/S 44%)

Overview of canning companies

Manufacturer Market share

©HANIL CAN 44%

&
Dongwon 30%

CEL LR

@ LOTTE ALUMINIUM 24%

"Make cans from aluminum roll during ’ ,
manufacturing and resell the remaining
pre-consumer scrap to Novelis”" - Can producer

Source: Expert interviews, Roland Berger

Overview of Hanil Can Company

Procurement

Production
capacity

Client

Pre-consumer
scrap

 Mostly procure aluminum roll from Novelis

and Hite

* Proportion of by-products vary by the size of can

— 250mL: 13%, 350mL: 15%, 500mL: 17%

recycle in closed loop system

Lids containing some special colors unavailable from Novelis are imported from
China and Thailand (~2-3% of the overall production)

Produce 500 m cans annually per 1 can line (common for all can manufacturers)
With 7 can lines in Korea, ~3.5 - 4 b cans are produced every year

Manufacture and deliver can body and lid to Lotte Chilsung, Coca Cola, OB Beer,

Due to high volatility of aluminum scrap price, it is more stable to consistently

Roland Berger | 21



e Waste generation

20% of the filled cans are directly distributed to restaurants and cafe, while the
remaining 80% are distributed through retail stores - residential type connection

Beverage can distribution in Korea

Distribution of Put-on Market Volumes [%] Key takeaways

* In the past, hypermarkets and local
grocery stores purchased a lot, but
sales via CVS is growing recently

100 * Bulk purchase through online is
increasing, in order to save the
delivery fee

— There is a combination of individual
consumers and retail restaurants

» B2B vendors include direct
transactions with a variety of
industries, in addition to delivery,
restaurants, bars, and food service

providers ’ ,
"Increasing demand in sodas -

especially low sugar beverages. Growing bulk
purchase via online platform like Coupang, more
individual consumers purchase boxes”

Convenience Hypermarket Local B2B Vendors Online Total o
store grocery store — Distributor

Source: Expert interviews, Roland Berger Roland Berger | 22



e Waste generation

Under the waste type categorization system, local governments entrust most of recycling to
private companies, and landfill or incinerate residues and general waste through public MRF

Waste type categorization in Korea
m Classification Processing Subject Key takeaways

Municipal Waste Processing Status [kt/ day] © General household waste
» Waste discharged in the standard
o
Domestic

27.7 0.6 58.0 plastic garbage bag

© Recyclable
+ Collect and discharge by recyclable
type (e.g. plastic, can)
© Industrial domestic waste

+ Any type of waste generated by
> 300 kg/ day
(Complex facilities like terminals,
large shopping malls

85%

M Facility

— discharges") (43.0%) are applicable)
Industrial
site Construction 229, 13%
(42.5%) 0 P 20 o
Designated Local Private Self Total
[Hazardous (3.0%) public?  consignment® disposal?

B Other Landfill B Incineration [ Recycle

1) Wastewater treatment facilities and waste treatment facilities installed and operated, and wastes from workplaces discharged at least 100 kg per day; 2) Throughput by local government processing facilities or national processing facilities
(Metropolitan Landfill Management Corporation, etc.); 3) Throughput of waste disposal facilities by licensed private companies; 4) Waste discharged directly from the waste discharger's self-disposal facility (emitter = handler)

Source: Korea Waste Association, KOSIS(Korean Statistical Information Service), Roland Berger Roland Berger | 23



0 Collection

Residential and non-residential wastes in the Korea are discharged and collected in
different ways, resulting in different separation quality

Overview of waste collection system by waste generators in South Korea

Common aluminium cans  Segregation at Primary Secondary
Waste Generator collection methods generation source collection collection Separation degree Key takeaways
Households : 7 Residential
N : : : :
Apartments N \% Private collection Street pickers Complete separation | , Apartments have the most developed contracts,
Row houses [~ ] *\% X Street pickers  Public collection ~ Most non-separated long-term yearly with private collection companies
_ o + Waste is not picked up if wrongly sorted
Commercial building — - * When row houses put a transparent bag with mixed
Restaurants ¥ \\% ‘/ X Private collection/ Street pickers Depends on building recyclables in front of their house, street pickers
Cafes & clubs "= v’ X Private collection/ Street pickers ~ Depends on building collect cans, and local government consignment
° - . . . o collectors collect the remaining
Hotels x\% ‘/ X Private collection/ Street pickers Depends on building
Shopping centers ER \\% v’ X Private collection/ Street pickers Depends on building | Non-residential
Business areas \\% \/ X Private collection Depends on building | < For small buildings, similar waste collection system
to row houses
Public spaces _ « In the case of large buildings and complex public
Parks ﬁ *\% X Street pickers  Public collection  Highly mixed up spaces with total daily waste emissions over 300kg,
Terminals ‘\% X Street pickers  Public collection  Some segregation private collection consignment is required
Schools & universities =] X Street pickers  Private collection Some segregation * Large integrated recycling bins are open in parks

DRS | Curbside “§ Contracted @ UBCs sorted at source (i) UBCs mixed with other recyclables (X UBCs mixed with general waste

1) Voluntary DRS

Source: Market research, Waste Management Act, Roland Berger

with many waste emissions, so street pickers pick up
all cans first
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o Collection

The quality of separation and number of collection bins differs from public bins (low

separation for parks) to apartments, with 7 different streams

Examples of waste collection systems by waste generator

Field examples

Residential

i)
Apartment

* Recycling classified into 7 types:

— Paper/ plastic/ vinyl/ scrap
metal cans/ styrofoam/
clothes/ glass bottles

Row houses

* All recyclables mixed up in one
bag

» Standard plastic garbage bag for
general incinerable wastes

Collection truck

* Apartment - 2.5 ton cargo truck
Mighty collects bottles and cans

Source: Market research, Roland Berger

Non-residential

Park

* Non/-recyclables are separated
but low citizen practice

« Street pickers collect almost all
cans

Commercial building/ public

« Similar to apartment system for
large commercial buildings

* Public facilities briefly separate
non/-recyclables

Collection truck

» Commercial buildings — only
small collection clipper can get in
the alleys

Innovative collection

B superbin

+ Since 2015, various Industry 4.0
technologies have been incorporated : Al,
Big data, Remote control, robotics

+ 800 machines located nation wide

* Recovers 150 tons of cans per month
(120 million cans per year)

"Biggest issue is aluminum cans mixed with
multiple materials from production phase

(such as construction materials)"
— Collector
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o Collection

Street pickers, which are the key for collecting cans in Korea, are mainly
composed of elderly people for economic livelihood

Overview of street pickers in Korea

Street pickers

The elderly picking up recyclables,
the bare face of poverty among the elderly in our society

* In 2020, there were 8.12 million elderly
people aged 65 or older in Korean society,
accounting for 15.7% of the total
population...The relative poverty rate of
senior citizens aged 65 or older in Korea
is 43.8%, the highest among OECD
member countries

* The number of elderly people picking up recyclable waste nationwide is
estimated to be about 15,000

 The labor intensity is very high as the elderly over 65 years old spend an
average of 20 hours outdoors per week

* It has been confirmed that most of the elderly who pick up recyclable waste
have started to pick them up for economic reasons

Source: Hankookilbo, Participation Solidarity, OhmyNews, Voice of the People

"70-80% of the sales of the junk store are from scrap paper and scrap metal brought by
the elderly. "

- Manager, junk shop in Seoul

"The absolute amount of income earned from picking up recyclable waste is small, but
even this was meaningful as an important source of income. The reason why the old
people started their job was eventually due to absolute poverty"

- Associate researcher, Korea Senior Human Resources Development Institute

"Compared to the past when it was called "Nungmajui,” the current recycling collection
work is more advanced. In the past, if the job of Nungmajui was a simple transaction
between junk dealers and waste buyers, today it is mediated by resource circulation
policies and recycling industries in the waste disposal process. Nevertheless, this labor
is not recognized by any system and is not converted into any official statistics"

- Journalist, Hankookilbo
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o Collection

Korea's waste can collection goes through junk shops and is divided by the volume
of handling — Cans are resold with a margin of KRW 100-200 for each transaction

Overview of junk shops and their sourcing dynamics

Small
# of . ~
facilities 590
Cans e 1-3
collected
[tonne/
month]
Source &  From street pickers:
price — KRW 800-1,000 / kg

@, Details on next page

* From direct collection):

- KRW 67,000 / kg
(paid)
* From small junk shops:
— KRW 1,200 / kg

« Top: 300-400

Mid: 150-200
Low: 4-50

* From direct collection?):

— KRW 67,000 / kg(paid)

 From small junk shops:

~ KRW 1,250 / kg

 From mid junk shops:

— KRW 1,500 / kg

Key takeaways

« Officially 62 junk shops
(40 big, 22 mid) treating
aluminum cans registered in
KORA database

* Among the large players, low
collection quantity ones are
mostly located in rural areas
— Nevertheless, collection system

covers the whole country

* The large junk shops are the end
sellers, they also carry out
sorting and sells to the industry
players
- USD 1.2/ kg to deoxidizers
- USD 1.3/ kg to export

1) KRW 67,000 per ton is paid by local governments for entrusting their waste disposal obligations — Junk shops collect mixed and collected recyclables, sort them, and sell them to end-users such as cans, deoxidizers, and alloy producers

Source: Expert Interviews, Roland Berger
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e Sorting

Public MRFs sell the sorted waste to mid/large-sized junk shops, also called as
private MRFs, and they sort and compress cans to sell them to end-users

Public/ Private MRF in Korea

Public MRF Mid/ large junk shops (Private MRF) Key takeaways
Main Players ) %lﬁ_ﬂ:“}fﬂ SR [=AMDIAIOIS Public MRF
Se|eCtlve M Go GREAT, GYEONGG/! EEIHEIAI HyunDai Resources . L B
( ) ) Go GREAT QJ inchaon Metroaltan iy Sejong Industrial  Bucheon Ak DONG YANG Lack of facilities — Only 15 of the 25

SEOUL METROPOLITAN GYEONGGI

s o Resource Recycling  KC EcoCycle Seoul districts have their own public

MRF

* Publicly collected wastes are all
mixed-up, that generally 50% are
landfilled, but cans are 80% recovered
as of the identifiability

Private MRF

Capacity * Depends on the local governments

* Mid: 1-2; Large: >10 conveyor belts

Process &  Semi-automatic
Technology — Mostly manual
— Magnetic sorter

Pain point * Lack of facilities and work force

 Long-term storage difficulties due to
lack of space to stack?

— Prefer contracts with fast takers

* Semi-automatic
— Magnetic sorter
— Some new technologies like laser

» Lack of work force

* Purchase of mixed waste from the
beginning

— Meal kits foil, spam caps, steel cans

1) Lack of storage space - In the case of Seoul, most of the waste has been landfilled in the surrounding Incheon, but the landfill limit has been exceeded

Source: Expert Interviews, Roland Berger

» Lack of workforce results to lower
utilization rate that lowers the
production capacity
- Avoidance due to low wages, poor

working condition, odor, and noise
issues

+ Large junk shops purchase bulk
amount that contains impurity
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e Trading

Current trends shown - dynamics are regularly changing

Recovered scrap exports to China surged after lockdown boosted imports via ports,

and import preference from Southeast Asia is rising due to high quality

Aluminum can scrap export/ import status

* Export started as demand arose for new aluminum factories in the Middle East,
and currently shifted to China with the demand caused by COVID-19 lock down

L]l * Export happens when importers offer higher prices than domestic deoxidizers
Others
Proportion  China  60% () Ve 3 @ Q)
2%
Pre-Covid Post-Covid :
Middle ° Temporary demand for China ° Chinais increasing the use §
East the newly established of scraps |
— aluminum factories in « Land transportation in
the past 3-4 years a China has been blocked
Trend » Demand for scrap during COVID-19,

imports is not high due
to recent aluminum via ports
melting production « Export volume rises

* Import demand is sharply when gap widens
shifting to SE Asia

-

LME?

1) Shanghai Metals Market prices, independently reflect local Chinese market, regardless of LME; The London Metal Exchange

Source: Expert Interviews, Market research, Roland Berger

triggering massive import

between SMM price") and

* Asia's largest aluminum plant exists in Korea (340K tons of production capa),
and imports are essential due to insufficient domestic can supply (~ 30K tons)

+ Southeast Asia has many can factories, but there are no aluminum rolling

companies, so the amount of export is high

Aus-
tralia

Low quality

Due to high labor cost,
quality is degraded by
the lack of re-
classification workforce
after collection

Most of the waste scraps
from Australia is supplied
to deoxidizer/ alloy
manufacturers

Thai-
land

Non-
o 15

High quality

* Thicker cans lead to
higher aluminum ratio
- 1 can weighs 25-30 g

(15-18 g in Korea)

* Hot weather dries liquid
during shipping and
lightens the weight
— Korean cans contain

5-7¢g of liquid per can

* Low labor cost increases
sorting accuracy
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e Disposal

85% of aluminum can scrap is recycled in Korea, 1/3 is recycled as a can, but the
remaining 2/3 is used for deoxidizers and casting alloys

Distribution status of aluminum can scrap recycling

Demand status of recycled aluminum cans and application area

Industrial sector Domestically
secured

R 71 Metal Co, Ltd.

De-oxidizer
OSsCO 0
P M-TECH 40%
@~
AIon 0 AR Rﬁ
M sazazamy 22%
A s

Can

J

De-
oxidizer

Auto-
motives
(80%)

eniars

Others”

1) Electronics, aviation systems, household goods (kitcen equipment, etc.)

Source: Expert Interviews, Roland Berger

+ 58-60% of the
previous month's LME
price

- Long-term contract
with suppliers

* 55-56% of the
previous month's LME
price

- Secondary source

* 53-55% of the
previous month's LME
price
- Sporadic contract;

cans are auxiliary

* High
— Must be 0% of other

impurities other
than <1.4% of Mg

* Low

- No big restrictions
on impurities
content

— Other impurities
can be up to 2%,
but Mg needs to be
<0.3%

Reproducibility

&%, High

-_—

60 days

Low
| .

End of life

I

Depends on
car's life cycle
(8-12 years)

Implication

* From the MRFs, recovered

aluminum cans are sold based
on the monthly LME price index

— Novelis offers the best price,
but also requires the best
accurate sorting quality

Large-scale collectors in each
region classify aluminum cans
and supply them in compressed
form to customers in need

Just as can-to-can recycling can
be reproduced indefinitely,
qualitative upcycling should be
ensured that can continuously
create added value

Roland Berger | 30



Roland
Berger B



