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What is a circular economy?

A circular economy is an alternative to our
current economic model of consumption,
which is heavily reliant on the use of finite
resources and results in unnecessary
waste.

A circular economy embodies the idea that
the management of products and materials
can be changed to make economic systems
less reliant on the extraction of virgin raw
materials, deliver greater value from these
materials and re-use resources, wherever
possible.

The combined focus on resource
efficiency, the use of renewable resources
and economic growth has inspired many
policy makers and industrial leaders to act.
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The circular economy value chain

Consumers
Waste
Retail management
Products Recycling/
Recovery
Producer Recycled raw

material

EY



Five green growth opportunities, requiring more than US$172 billion worth of
capital expenditure, could create 30 million jobs in ASEAN by 2030.

Annual capital expenditure required in Southeast Asia (US$ billion) Total jobs in Southeast Asia created by opportunity in 2030 (millions)

Clean energy
transition | 82.5 6.7

Circular economy

models 54.0 6.6

Sustainable urban
development and

26.8 7.4
transport models ' '

Productive and
regenerative

6.9 6.5
agriculture ' ’ |

HeaIthy.and 1.8 2.9
productive oceans | :

Total 172.0 30.1

Note: The estimate relatesto 10 Southeast Asian nations: Brunei Darussalam, Cambodia, Indonesia, the Lao People's Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore,
Thailand and Vietnam.

Source: Asian Development Bank: Implementing a Green Recovery in Southeast Asia
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The circular economy and the waste hierarchy

The waste hierarchy The circular transformation - moving
up the waste hierarchy

$ (\ Prevention
S (\ Re-use
Recycling $ (N Recycling

Desirable ° @ Prevention

Re-use

Energy o S
— " ¥ gy recovery
¢ recovery § c $
=
£ o .
o— @ Disposal gg (\ Disposal
c ©
(o}
S
S Unsanitary landfills
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The circular economy has enjoyed increasing influence in the regulatory
environment, industries and societies.

A shift to a circular
economy is not an
option but an inevitable
response to a growing
world population,
increasing prosperity
and limited availability of
natural resources.
Transitioning to a
circular economy
involves great business
chances and can create
new employment
opportunities.

Global market volume of GreenTech is estimated

at €5.9 billion in 2025, focusing on

environmental technology and resource
efficiency. Compared to 2016, this would mark a

7.4% growth in the area of the circular

economy.!

In March 2020, the European Commission (EU)
adopted the new Circular Economy
Action Plan (CEAP) which provides a

future-oriented agenda for achieving a cleaner
and more competitive Europe in co-creation with
economic actors, consumers, citizens and civil
society organizations.?

Blackrock launched the BGF Circular
Economy Fund in october 2019,

investing in businesses that advance the circular
economy.3

Adopting circular economy principles in just five
key areas (steel, cement, aluminum, plastics,

food) could achieve a reduction totaling 93

billion tonnes of co2e in 2050, which is

equivalent to eliminating current emissions from
all forms of transport globally.4

The circular economy could generate a net

economic benefit of USSZZ trillion by
2030.4

Starting from 2021, the EU introduced a taX on
non-recycled plastic packaging waste,
mandatory design measures and recycled

content requirements (e.qg., 25% for
Polyethylene terephthalate (PET) bottles by 2025). 4

Source: 1Greentech: Statista, Forum Nachhaltige Geldanlage; ID 38113; 2European Commission: Circular Economy Action Plan; 3BlackRock; “Ellen Macarthur Foundation: Financing the circular
economy
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Regulatory action is one of the drivers of the global circular economy.

Cireul Serman{CE)A ¢ Netherlands

reuiar tconomy L 2050 Circular Economy Strate

Canada sustainable consumption y 9y

Strategy on zero plastic waste; program

provincial Extended producer .
responsibility (EPR) Finland

Government roadmap

Japan

Pioneer in material flow
management
UK and Scotland ———
Zero Waste Scotland; WRAP \ China
promoting the CE CE in legislation; large scale

pilots; restrictions on waste
imports

France Malaysia
EPR leader Malaysia’'s Roadmap Towards
Zero-Single Use Plastics 2018 -
EU 2030

CE Package, including directives related
to waste and eco design, introduced tax

Source: EY Research on non-recycled plastic packaging waste
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Circular economy and decarbonization are high on the agenda of policy-makers.

1 2 3 4 5

Government: Government: Government: Malaysia Productivity Business
Malaysia's Shared One of the three Launched the Corporation (MPC): Sustainability

Prosperity Vision Malaysia APEC priorities Roadmap towards MPC has urged industries to B Assessment (BSA)

is "drivi - bark on Circular
2030 continues to e drwmg zero single use SIBEEON " tool: MPC is developing
embed the UN SDGs, which Jlj  Innovative plastic 2018-2030 SICCITEINTY | PIEEI s the tool to help companies

will be operationalized sustainability" to help companies reduce 25 I [Eag el assess their maturity level

through the 12t Malaysia which covers circular their plastic usage development concept for of resource utilization,
Plan (2021-2025). economy. long-term sustainable which will be adapted into

growth. an online system.

Environmental Government: Malaysia 2021 Low-carbon Malaysian Climate
Quality Act 1974: Ministry of Budget: sustainable city master @ Change Action
The Act is being revised Environment and Budget is aligned to plan Council (MyCAC)

to include climate change Water (KASA) is the UN SDGs for the first The Government is : '
and sustainability and considering a time, establishing allocating RM35 million ,F\J/:gtcfﬁrcrrlwsff)r;esg’glir:;te
mandate greenhouse proposal for a MySDG Trust Fund under the Low Carbon direction, discussing climate
ENES management and “Climate Change with an initial allocation of Catalyst Grant (GeRAK) change policies and actions,
reporting. Act" and also a RMIZOmiI to encouragte to local authorities to drive driving green economic
. . Malaysian companies to climate change actions at growth, catalyzing green
Carbpn Tax" for embrace sustainable the grassroot level. technology and low-carbon
future investments. |
goals. growth at all levels.

Source: 1 Malaysia's Roadmap Towards Zero Single-Use Plastics 2018-2030; 2 CSCP (2021), Consumer Behaviour in the Circular Economy; 3 Ellen Macarthur Foundation, The circular
economy: a transformative Covid-19 recovery strategy; 4 United Nations Sustainable Development Goals

Page 7 26 July 2021 Malaysia’'s green and circular economy EY




Incentivized investment opportunities for green technology and circular

economy in Malaysia

Renewable energy
» Solar
» Own consumption
» Net energy metering

Waste Eco Park
> Developer
» Manager
> Operator

» Large scale solar (LSS)

Waste management

management/Circular economy

Malaysia > Biomass Integrated waste
pledges to » Biogas
cut its » Mini hydro (below 30MW)
greenhouses Recycling
emissions by Energy efficiency
45% by Green > Own consumption
products > Energy service compan
2030. 9y pany
20% clean
energy Green building Production
generation » Green building system > Services
by 2025 » Green township » Charging station
(excluding » Green data center » Maintenance, repair and overhaul

large hydro)

Green building

Source: Malaysian Investment Development Authority, Malaysia’s Green Technology
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of EV

Electric vehicles

Malaysia's green and circular economy

Green
certification

Government incentives

Green Technology Incentive

Green Investment Tax Allowance
Qualifying activities: renewable energy,
energy efficiency, integrated waste
management, green buildings and green
data centers

Green Income Tax Exemption (GITE)
Qualifying activities: Renewable energy
services; energy efficiency services;
services related to green buildings; green
data centers; green certification of
products; equipment and buildings; green
townships; as well as electric vehicle (EV)
services

Green Income Tax Exemption GITE Solar
Leasing

Waste management activities

Pioneer status with 70% statutory income
tax exemption for five years

Investment tax allowance (ITA) on
qualifying capital expenditure

EY



Business drivers for a circular transformation

Client expectations

>

(4

(4

New business solutions

>

>

Climate change

SDGs o
: NN
Resource scarcity (}&&y
&
Drivers for
sustainable

transformation

Product-service solutions

Digitally-enabled product
sharing services

Consumer preferences for
green products

Cost and compliance

>

Volatile and increasing
sourcing costs

Waste and energy losses

New and disruptive
regulations: taxes, bans,
obligations

Corporate ambition

>

Employee and
management aspirations
for positive impact
Values in business (long-
term value)

Investor expectations

Source: ! Malaysia's Roadmap Towards Zero Single-Use Plastics 2018-2030; 2 CSCP (2021), Consumer Behaviour in the Circular Economy; 3 Ellen Macarthur Foundation, The circular
economy: a transformative Covid-19 recovery strategy; 4 United Nations Sustainable Development Goals
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The potential for circular economy and recycling is huge and important for
Malaysia to harness strategic economic benefits.

Malaysia is one of the top producers of fossil fuel plastic products, with a sales turnover of RM48.46
billion and RM13.3 billion export in the year 2020.1

Scheduled waste generated in 2019 was 4.0

iHlion P ant tal refineri The recycling rate in Malaysia was at 28.1% in
AL RS LS5 LSO RTINS, [ S e 2019 and was predicted to achieve 40% in 2025.

However, not all plastic products can be

chemical industry and electrical & electronics sector
contributed 57.1% (2.3 million tonnes) to the total
scheduled wastes. Clinical wastes generated in the
country increased by 20% during the COVID-19
pandemic.2

recycled. Some of them are disregarded by the
waste collectors because of various factors, such as
hazardous or economic reasons.3

We need to do more than recycling. It must start with a redesign of business models whereby all products
manufactured are easily recyclable, repurposed or reused utilizing sustainable sources of raw materials.
All stakeholders need to take a step back and look at what Malaysia does best, improve the system and

technology so that the valorization of the product is optimized.3

Source: ! Malaysian Plastics Manufacturers Association Annual Report 2020; 2 Department of Statistics Malaysia, Press Release Compendium of Environment Statistics, Malaysia 2020; 3 MIDA
(2021), Circular Economy: Where are we now and how do we even begin
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Malaysia's vision is towards zero single-use plastic for a cleaner and healthier
environment in Malaysia by 2030.

ROADMAP TOWARDS ZERO .
SINGLE-USE PLASTICS Towards a Sustainable Future

2018-2030

; ¢ BN

* Roadmap Towards Zero Single-Use | |

Plastics launched \ - L
* Institutional/Secretariat set up o Widespread uptake of bio bag o s .\\.
* Communication, Education and Public nationwide to replace plastic bag . w |

Awareness (CEPA) Plan o Legal framewark in place o v ®
® Technical guidelines = 0 ‘ ® Federal polkution levy on plastic ®
* Revised ECO001 ’ manufacturers o Scope extended to

* Pollution charge to non-fixed premises other single-use * implementation

i m::on:pi::nm::amemu x| ® Rapid testing kit (PHA) plastics Report
2018 2020 2022 2024 2026 2028 2030

Federal pollution levy on plastic manufacturers

Circular Economy Roadmap for bottles and other single-use plastics
Incentives for eco-friendly alternatives

R&D on alternatives

Communication, Education and Public Awareness

2019 2021 2023 2025 2027 2029 Source: Malaysia's

Roadmap Towards

* Pollution charge on single- use plastic ‘%' * Mid term review * Regional Marine Debris .
bags by states {fixed pr e Experiential learning at Implementation Report Zero Si ng'e'use

 Straw onty on request -y schoots l - Plastics 2018-2030
* Draft/Revise legal framework * Communication, _ 2 2 PRt

Education and = ) .

Public Awareness i\ wellt =

R review
il - EY




Implementation of the Roadmap Towards Zero Single Use Plastic

Phase 1
2018 - 2021

2020:

» A Circular Economy
Roadmap (CER) for
plastics, including
bottles, launched by
2020 to be
implemented in Phase |l

2021:

» Technical workshop to
develop capacity of all
stakeholders in
implementing CER

P

>

Phase 2
2022 - 2025

022:

Widespread uptake nationwide of bio bags replacing plastic bags and sold as SKU items
‘No straw by default’ practice continues and extended to non-fixed premises. SKU ECO001
straws (bio straws) will be introduced including straws for packet drinks.
Expansion of scope of biodegradable and compostable products:
» Food packaging

Plastic film

Cutleries

Food containers

Cotton buds

Polybags and plant pots

Slow release fertilizers
Implementation of CER for plastics including bottles and other single-use products
Implementation of minimum pollution charge on plastic bags continues and extended to non-
fixed premises by 2025
The Federal Government will impose a pollution levy on manufacturers of plastic bags.
The pollution levy collected will be managed in a transparent manner. The fund will be used for
redressing plastic pollution, research and development (R&D) on eco-friendly alternatives,
incentives for manufacturers and CEPA activities.
R&D funding on alternative eco-friendly products
Rapid testing kit for ECO001-compliant materials (PHA and other products) developed
Introduction of legal framework on single-use plastics
Implementation of a regional marine debris project

Phase 3
2026 - 2030

2026 - 2030:

>

>

Substantial increase in the
production volume of local
biodegradable and compostable
alternative products for local
consumption
Expansion of scope of
biodegradable and compostable
products:
» Single-use medical devices
(e.g. catheter)
Diapers and feminine hygiene
products
Other single-use plastics that
cannot enter the circular
economy
R&D funding on alternative eco-
friendly products
Rapid testing kit for ECO001-
compliant products deployed.
CEPA program continues.

2023

» A mid-term review of this Roadmap will be conducted and a report will be published.

» Experiential learning integrated into the education system

» Review implementation of Communication, Education and Public Awareness (CEPA) by
Kementerian Perumahan Dan Kerajaan TempatanO

Source: Malaysia's Roadmap Towards Zero Single-use Plastics 2018-2030



S
Case study: PetChem spearheads New Plastics Economy through four focus —
areas

Overview

PETRONAS Chemicals Group (PetChem) is spearheading the New Plastics Economy (NPE) initiative, carried out in collaboration with

the Malaysian Government, non-governmental organizations (NGOs), industry players and community, through effective waste
management and innovative technology. The NPE initiative involves working with technology experts to convert plastic waste into
circular feedstock and alternative energy.

New Plastics Economy initiative

Rethinking plastics - towards a circular economy

Studies have indicated that by 2050, there will be more INNOVATION INFRASTRUCTURE
plastic than fish in the sea, thus making it imperative for us to To apply advanced recycling  To develop effective and
look at how we can create value by turning plastic into a technalegiesto convart sustainable waste recovery

plastic waste that cannot be systems.
recycled using conventional
methods.

resource.

PetChem's efforts to change the mindset from viewing
“plastic as waste" to “plastic as a resource" are being carried
out in collaboration with the Government to address plastic
pollution in the country and drive the need for good waste

management and improved infrastructure to manage plastic EDUCATION CLEAN-UP

waste. This entails working with internal and external To impart knowledge on To turh education into
stakeholders from government agencies, industry players and how we can continue to action through hands-on
local communities to realize the success of this program. benefit from the versatility clean-up activities within
PetChem has formulated a four-pillars policy to facilitate its of plastic without damaging ~ communities.

efforts. the environment by adopting

proper waste management

. el practices.
Page 13 26 July 2021 Malaysia's green and circular economy Source: PETRONAS Annual Report 5019 (page 89) EY



Case study: GreenTech public solar EV charging stations

Overview

In 2018, GreenTech Malaysia completed the first phase installation of 10 Electric Vehicle (EV) charging stations across Langkawi

Island. The EV chargers are strategically located along the routes that are frequented by taxi operators and tourists on the island.
Phase 2 will take it one step further, by shifting towards the decarbonization of EV charging infrastructure with solar PV-EV charging
stations.

GreenTech Malaysia partnered with PLUS Malaysia Berhad,
under the GEF5-UNIDO initiative, for the implementation of
this project, leading to the country’s first public solar EV
charging station, launched at the Ayer Keroh Overhead
GUNUNG SEMANGGOL REST & SERVICE AREA Bridge Restaurant (Southbound) in 2018. The system was
(NORTHBOUND) | designed, configured and installed by First Energy Networks

Proposed Locations for Upcoming
EV Charging Stations

Sdn. Bhd, a subcontractor of GreenTech Malaysia.
TAPAH REST & SERVICE AREA l
(SOUTHBOUND) The Solar PV Energy Storage System’s Fast Charger is an
L STy integrated system with PV panels, an energy storage system
?55‘3;‘,:;353{,;" SHEVILE fSA (lithium-ion battery pack) and an AC grid power supply as
back-up. Able to operate in both standalone (primary) mode
SEREMBAN REST & SERVICE AREA 5 and grid-connected (secondary) mode, it also allows online
il —0 real-time monitoring of the system parameters as it is
PAGOH REST & SERVICE AREA o integrated with an Energy Monitoring System (EMS).

(SOUTHBOUND)

Source: MGTC GROWING PUBLIC ACCESS TO ELECTRIC CHARGING STATIONS . 7 October 2019
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Case study: SEA circular project

Overview

Penang Green Council and the Ministry of Environment and Water, formerly known as MESTECC, are collaborating with the UN

Environment Programme (UNEP) and the Coordinating Body on the Seas of East Asia (COBSEA) to implement a regional project
entitled “Reducing Marine Litter by Addressing The Management of The Plastic Value Chain in South East Asia” - SEA Circular Project -
which is supported by the Government of Sweden via the Swedish International Development Cooperation Agency (SIDA).

Aim

Reduce the adverse impact of plastic pollution on the marine environment, by transforming
plastic management and preventing waste leakage

Output

Identify and develop market-based solutions to
reduce single-use and hard-to-recycle plastics,
promote recycling and increase recovery of
plastic

Create widespread outreach to promote
behavioral change among consumers and the
plastics industry and enabling space for policy

development, building on existing campaigns (e.q.

#CleanSeas)

Source: Penang Green Council, SEA Circular Project

Strengthen the evidence base for informed decision-
making to address marine litter by building national
capacities to monitor plastic material flows and assess
waste leakage hotspots in line with global best practices

Targeted technical support to develop regionally
coherent national marine litter planning and promote
harmonized methodologies, indicator frameworks and

reporting processes or systems in line with the COBSEA
Regional Action Plan on Marine Litter (RAP MALI) and
Association of Southeast Asian Nations (ASEAN) efforts

Page 15 26 July 2021 Malaysia's green and circular economy

Collaboration partners

> United Nations Environment
Programme

»  Coordinating Body on the Seas
of East Asia

> SEA Circular

Country focal point

»  Ministry of Environment and
Water

Implementing agency
»  GreenTech Malaysia

Supporting partner

»  Circular Economy Club Penang

EY



Case study: Circulate Capital is dedicated to financing innovation, companies
and infrastructure that prevent ocean plastic and advance the circular economy.

Investment example: How Circulate Capital funded Lucro Plastecycle About Circulate Capital

» In April 2020, Circulate Capital invested in Lucro Plastecycle, a homegrown Indian Category: PE (growth stage)
manufacturing company specializing in recycling difficult-to-manage flexible plastic for Total assets under management (AUM): US$S100m-US$499m
its own production and for sale as high-quality commodities to other facilities across the

country. Financial Target financial returns relative to benchmark:
performance Near-market rates
» Part of Lucro's expertise lies in its industry-leading Plast-E-Cycle process, which buys
back and recycles waste from customers into materials for purchase from these
companies.

Actual performance relative to target financial returns
in the past three years:
In line with initial target returns

» By beinginvolved in every step of the process, Lucro is able to create a circular
economy for plastic by making the recycling and manufacturing of plastics more
efficient and high quality. Its work also supports the livelihoods of local communities by
providing reliable income to the informal sector.

Financial reporting frequency to investors or donors:
Quarterly

Impact
performance 100% of total AUM are impact investments
With Circulate Capital's investment, Lucro is expanding its existing capacity and (Tracked and

scaling its vertical expansion with the opening of collection centers. CIEIEBISGRTI Primary impact outcomes: . .
public) » Addressing climate change and environmental issues

» Conserving land, ecosystems and natural resources
» Creating jobs
» Increasing access to financial services

Secondary impact outcomes:
> Alleviating poverty
» Addressing gender inequality

Source: Circulate Capital, Impact Assets

— ; a:"f»-;_",l
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Case study: UK building a circular economy in construction and infrastructure (1/2)

Overview

The Thames Tideway Tunnel (Tideway), which is currently under construction, is a 25km tunnel running under the tidal section of the River

Thames through central London. The tunnel will capture and store raw sewage and rainwater discharges that currently overflow into the
river. Through innovative design, using waste materials in construction and positive collaboration between contractors, significant cost and
embodied carbon savings have been achieved.

Aim

To meet the project ambition of reducing Tideway's whole life carbon
footprint and continually seek innovative solutions to design out
carbon through prioritization of low-carbon materials and redesign of
assets.

Location: London

Project type: Interception tunnel

Building type: Sewerage system extension
Circular principles being addressed: Designing
out carbon

The scale of Tideway and the quantity of carbon-intensive materials
being used throughout the project presented significant opportunities
to improve environmental performance and challenge industry
standards by reducing the amount of carbon embodied in materials.

Key impact: 1379 tonnes of carbon avoided
through circular design change

The project is being delivered by three joint
ventures:

' - BMB JV (BAM Nuttall, Morgan Sindall and
Balfour Beatty) for the West contract

Design changes resulted in a 16% saving on the volume of
concrete used across the central section.

« FLO JV (Ferrovial Agroman UK, Laing O'Rourke
Construction) for the Central contract

e CVB JV (Costain, Vinci Construction Grands
Projects and Bachy Soletanche) for the East
contract

Source: Thames Tideway Tunnel, London's Super Sewer
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Case study: UK building a circular economy in construction and infrastructure (2/2)

How designing out carbon helped to achieve significant cost and embodied carbon savings

West contract Central contract East contract

» Project designers maximized the volume of cement » The Ferrovial Agroman UK, Laing O'Rourke » Costain, Vinci Construction Grands Projects and Bachy
replacement using waste products from industrial Construction reviewed the existing design of the Soletanche identified numerous carbon saving
processes: Pulverised Fuel Ash (PFA) and central section of the main tunnel, identifying an opportunities within the design of the shaft secondary
Groundgranulated Blastfurnace Slag (GGBS). opportunity to reduce the lining thickness there lining and base slabs.

too.

» For example, increased cement replacement (PFA) » At Chambers Wharf, the redesign from a flat structure
of 75% has been achieved in the base plug pour at » It was a significant decision but led to a 16% to a dome-shaped base used 1,500m3 of concrete in
Chambers Wharf. saving on the volume of concrete used across comparison to 3,500m3 for the flat structure used at

the 12.6km central section of the tunnel, comparable sites across the project, resulting in savings
achieving a 5% saving in the tunnel’s embodied of 750t CO2e.

carbon footprint and £2.7m in material costs.

Overall output

» The designing out of carbon has resulted in several significant
reductions in material use whilst maintaining the assets’
integrity.

» At the time of writing, the proposal for the design of the tunnel
reinforcements is projected to save 2,000t of material,
equivalent to 31% of the original design, and also substantial
labor cost savings through improved productivity due to reduced
congestion.

» This demonstrates how sustainable innovation can add both
environmental and financial value to an infrastructure project.

Source: Thames Tideway Tunnel, London’s Super Sewer
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The Tideway contractors used the Carbon Infrastructure Transformation Tool to calculate the
carbon savings of 1,379.4t CO2e made through the reduction in reinforcement at two Tideway
sites - the Chambers Wharf and Greenwich Pumping Station shafts.

Site Greenwich Pumping Station Chambers Wharf
Component Baze slab Shaft secondary lining  Base slab Shaft secondary lining
Imipact Data
daterial saving F3.44 tonnes 132 tonnes 1038 tonnes, 700 tonnes

4% of original design 17% of ceiginal design 3% of oniginal design 4% of ornginal design
material cost sEvings £ 000 Elas, D00 E 50,00 E=50,000
Carbon savings 1329 tonnes OO0

EY






Hydrogen has huge potential to help
advance decarbonization of energy,
transportation and industrial

markets. .
6,\
@-{o
o2 M hydrogen is S,
< (o)
) 2 produced from water Hydrogen can be <.
Hydrogen, the most abundant chemical =/ through electrolysis, produced anywhere "\
element on the planet, is characterized by 5 renewable energy can U0 "a”et}j’ Bl b
i i o be used to power the resources and can be
low density and weight. 9 : used on-site or
S electrolyzers, making distributed.
g_ the process

completely "green"
and sustainable

Hydrogen is energy-dense, so it can be
both an energy vector (such as methane)

and a gas used in industries. When hydrogen is combined in a

combustion cell with oxygen,
energy is produced in the form
of electricity without the
emission of gases or harmful
elements during this process.

Compared to other fuels, it is able to drive

the economy toward a sustainable future. 5 .
1d market at zero emissio

2\

. . Source: EY analysis
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Overview of the hydrogen value chain

-'_'_'_'_'A
O O O O O

Generation Conditionin Storage or Application End users
g distribution pplicatio
Grey Liguefaction Pipeline Power generation
" Blue i Compression ! Road/rail transport ! Industrial feedstock ! Corporates
c
;g Green i i Physical storage i Industrial energy
Q 1 1 1
© Refueling stations Fuel for .
transportation
Consumers
Building heating

Source: EY-Parthenon analysis
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Overview of the hydrogen value chain

-'_'_'_'_'A
O O O O O

Generation Conditionin Storage or Application End users
g distribution PP
Thermochemical process Compression Storage Fuel cells
» Steam methane reforming » Compression of hydrogen » Geological storage » Polymer electrolyte
(SMR) » Pressurized tanks membrane FC (PEMFC)

» Solid oxide FC (SOFC)

» Alkaline FC (AFC)

» Phosphoric acid FC (PAFC)

» Molten carbonate FC
(MCFC)

» Direct methanol FC (DMFC)

» Other fuel cells

» Coal gasification
» Biomass reforming
» Pyrolysis

» Material-based storage

Liquefaction » Ammonia-based storage

» Liguefaction of hydrogen
» Liquid organic hydrogen

carrier (LOHO) Distribution/retail

» Hydrogen refueling stations
(public and private)

Electrolysis process
» Alkaline electrolysis (ALK)
» Proton exchange membrane

(PEM)
» Solid oxide electrolysis cell Transportation )
(SOEC) » Road and rail transportation Other technologies

» Turbines

» Heat appliances (Industrial)
» Heat appliances (Residential)

» Pipeline transportation

Experimental process » Membrane transportation

» Microbial production
» Photolytic production

Source: EY-Parthenon analysis
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Policy and corporate support are accelerating dramatically and are expected to
drive down the economic threshold of hydrogen projects.

To streamline transition into
decarbonized and sustainable
societies, national hydrogen
strategies have been published
worldwide:

» Japan (2017)
» South Korea
(2019)

» New Zealand
(2019)

» Australia
(2019)

» Norway (2020)
» Portugal
(2020)

» Germany
(2020)

» European Union
(2020)

» Netherlands > US (2020)

(2020)

In 2020, countries that
represent 17.5% of global
GDP launched hydrogen

strategies or targets.

Europe!

EUROPEAN
COMMISSION

Brussels, 8.7.2020
COMONT) 300 finad

COMMUNCATION FROM THE COMMESSION 10 'THE EUROPEAN
FARLIAMENT, THE CUUNUIL, THE EVROPEAN ECONOMEC AND SOUCIAL
COMMITTEE AN THE COMMITUEE OF THE REGIONS

A bydrogen strategy for o climate-neatral Evrope

EN

Germany?

us3

7 3 B BEPARTMERY OF
2 ENERGY

HYDROGEN STRATEGY
Enabling A Low-Carbon
EconomySe 4 -\

! Oﬂiceﬂhissilinevgy
i -’1 'Uni"ledsmes Department
= Washitgtan, DC20585
o N

» Budget: €35b-€45b

» Established governance and funding
structures plus strong stakeholder
involvement

» Budget: ~ €7b (domestic) + €2b
(international)

» Dedicated governance and funding
structures plus strong stakeholder
involvement

» Can help meet 14% of US final energy
demand by 2050

» Roadmap organized into four phases:
2020-22, 2023-25, 2026-30,
post-2030

1. European Commission Hydrogen Strategy for a Climate-neutral Europe, July 2020.

2. Federal Ministry for Economic Affairs and Energy, The National Hydrogen Strategy, June 2020.

3. US department of Energy, Hydrogen Strategy, Enabling a low-carbon economy, July 2020.
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https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://www.energy.gov/sites/prod/files/2020/07/f76/USDOE_FE_Hydrogen_Strategy_July2020.pdf
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.html
https://www.energy.gov/sites/prod/files/2020/07/f76/USDOE_FE_Hydrogen_Strategy_July2020.pdf




circular economy

Collective opportunities and action towards advancing green growth and the

Government and
policymakers?

Launch of Roadmap towards
Zero Single-Use Plastics

Federal pollution levy on plastic
manufacturers

Circular Economy Roadmap for
bottles and other single-use
plastics

Incentives for eco-friendly
alternatives

States to continue charging for
bags

R&D on alternatives

Communication, education and
public awareness

26 July 2021

Source: ! Malaysia's Roadmap Towards Zero Single-Use Plastics 2018-2030; 2 CSCP (2021), Consumer Behaviour in the Circular Economy; 3 Ellen Macarthur Foundation, The circular economy: a
transformative Covid-19 recovery strategy; 4 United Nations Sustainable Development Goals
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Financial
institutions

Bonds issued for circular
economy activities

Early-stage and growth-stage
investing

Bank lending and project
finance for circular economy
Non-governmental
organizations (NGOs)

Collaborate to obtain system-
level solutions

Offer expertise on sustainable
resource use

Advocate for
environmentally-friendly
practices, technical
standards, policies and laws

Society?
Sustainable consumption

Circular behavior

Malaysia's green and circular economy

Corporates and private sector
Circular economy opportunities across five sectors 3

The built environment

» Renovation and upgrading of buildings
» Building materials reuse and recycling infrastructure

Mobility

> Multimodal mobility infrastructure

> Automotive refurbishment, remanufacturing and repair
infrastructure

Plastic packaging

» Plastic collection, sorting and recycling infrastructure
» Innovative reuse business models for plastic packaging

Fashion

» Rental and resale business models for clothing
» Clothing collection, sorting and recycling infrastructure

Food

» Tools enabling farmers to shift to regenerative
agricultural production

» Food surplus and by-product collection, redistribution
and valorization infrastructure

Addressing SDGs
that can be
achieved by

adopting a circular
economy 4

G CLEAN WATER
AND SANITATION

DECENTWORK AND
ECONOMIC EROWTH
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EY exists to build a better working world, helping
to create long-term value for clients, people and
society and build trust in the capital markets.

Enabled by data and technology, diverse EY
teams in over 150 countries provide trust
through assurance and help clients grow,
transform and operate.

Working across assurance, consulting, law,
strateqgy, tax and transactions, EY teams ask
better questions to find new answers for the
complex issues facing our world today.

EY refers to the global organization, and may refer to one or more, of
the member firms of Ernst & Young Global Limited, each of which is a
separate legal entity. Ernst & Young Global Limited, a UK company
limited by guarantee, does not provide services to clients. Information
about how EY collects and uses personal data and a description of the
rights individuals have under data protection legislation are available
via ey.com/privacy. EY member firms do not practice law where
prohibited by local laws. For more information about our organization,
please visit ey.com.
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