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About me

reener earth

A logical first step to crea
e

Established in Singapore in July 2021, it was founded by Dr. Hanson Lee from the National University
of Singapore. Based on the patented Green COP second-generation non-food biomass utilization
technology, the company focuses on the research and production of converting biological waste into

biofuels, using unique enzymes and green processes to manufacture bio-based alcohols, ketones,

etc., and its products are widely used in aviation, shipping, automobile and other transportation fields Dr. Hanson Lee
and other material fields. The company is committed to solving the dual pressures of global "carbon Co-founder & CEO
emission reduction & carbon neutrality" and "food crisis" and promoting the harmonious coexistence Dt

National University of Singapore
between man and nature.
Inventor of Green COP

technology

\/ » Singapore Smart Port Challenge 15t
& runner-up

» Member of the Coastal Sustainability

Non-food Biomass Carbon Neutral Alliance (CSA)

biotechnology Liquid Fuel

» Xiamen Govt. Talents Programme



Global CO, emissions from the transport sector = 7.98 Gt CO,

In 2022

More than 20% of
global CO, emissions




Carbon neutrality and the food crisis have prompted countries to legislate and promote the
development of non-food bioenergy

0066 countries have formulated laws and regulations on biofuels, .
including 27 EU countries, 14 countries in the Americas, 12

45

16 (o] 40
countries in the Asia-Pacific region, 11 countries in Africa, and 2
= 14 35
non-EU European countries.
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14th Five-Year Plan: Strict emission control Negative zero emissions and achieve
Basic Survey carbon neutrality 0 | | : | o 0
Asia North America  Latin America Europe Rest of the
World
Country / region Policy Impact on biofuel demand
Surge in demand for total renewable fuels, advanced biofuels, biodiesel, cellulosic ethanol. Advanced biofuels require a 50%
Renewable Fuel Standard (RFS) reduction in greenhouse gas emissions throughout the life cycle, and cellulose-based and agricultural waste-based biofuels require a
u.s. 60% reduction in greenhouse gas emissions throughout the life cycle.
. i By 2030, 11 billion liters of sustainable aviation kerosene will be used. Sustainable aviation kerosene will be subject to the
Sustainable Aviation Challenge
Renewable Energy Standard (RFS).
Renewable Energy Directive Il (RED II) By 2030, the use of renewable energy in transportation will reach 14%
EL Carbon Border Adjustment Mechanism (CBAM) By 2025, there will be an urgent demand for advanced bio-marine fuels
ReFuelEU Aviation initiative (European Commission 2021d) By 2025, 2% sustainable aviation kerosene
FuelEU Maritime (European Commission, 2021e) By 2025, 2% reduction in greenhouse gas emissions from the shipping industry
Carbon peaks in 2030 and becomes carbon neutral in 2060
China Three-year action plan to accelerate the innovative

development of non-food bio-based materials

India 2004 fiiel ethanol blendina in the next five veare



Trillion-level market size, non-grain bioenergy market has broad prospects

Aviation

Maritime

Land Transport

Note:

1. Bio-methanol is produced from biomass. Key potential sustainable biomass feedstocks include: forestry and agricultural waste and by-products, biogas from landfill, sewage, municipal solid waste (MSW) and black liquor from the pulp and paper

Biojet fuel (SAF) $200 billion

According to IATA's carbon neutrality target
milestone, biojet fuel is expected to account for
2% of total fuel demand in 2025, and this
proportion will further increase to 5%, 39%,
and 65% in 2030, 2040, and 2050,
corresponding to The demand for bio-jet fuel is
expected to reach 620, 1800, 17800 and 350
million tons in 2025, 2030, 2040 and 2050

Fuel ethanol consumption in China from 2012 to 2021,
(in million liters)
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2. Green e-methanol is obtained by using CO2 captured from renewable sources (bioenergy with carbon capture and storage [BECCS] and direct air capture [DAC]) and green hydrogen, i.e. hydrogen produced with renewable electricity.

Low-carbon butanol $4 billion

Low-carbon methanol $2 trillion

The International Maritime Organization (IMO)
has set a target of reducing greenhouse gas
emissions by 50% by 2050 compared with 2008
levels. IRENA reports that in the long term, the
demand for renewable methanol in the European
market is about 350 million tons of crude oil
equivalent (equivalent to 700 million tons of
methanol), and the global demand for renewable
methanol is about 2 billion tons
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Low-carbon ethanol $122.4 billion

Fuel ethanol consumption in the United States from 200
(in million gallons)

17,500

15,000 14,35614,485 14,42014,552
13,947 13,944 13,982
13,216 13444

12,858 12,893 12,882
12,500

2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Fuel ethanol consumption in the European Union in 20:
(in million liters)

o 200 400 600 800 1,000 1,200 1,400 1,600
Consumption in million liters



Biofuels production must increase doubled to meet market demand
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Global biofuel demand to increase by 41 billion liters (28%) from
2021 to 2026

To achieve the IEA net-zero emissions target, biofuel demand will
double or grow by more than 40% on the above basis, with the
main demand growth being liquid biofuels to meet the emission
reduction requirements of land transport, aviation and maritime

transport.
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Supply Chain and Logistics

Sustainable Solutions = Expensive?




4 steps to decarbonization

SCENARIO ANALYSIS
Context

VALUE CHAIN MAPPING
Scope v

ﬁ DECARBONISING ACTIONS

ENABLER PRIORITISATION

Focus

PARTNERSHIP SELECTION
Synergies




Maritime Transition Scenarios

Ja, « Uncertainty about key decarbonisation technologies, but pioneer private and public
undertake strategic moves

VAAY
« Starting point for less prosperous stakeholders to adopt greener approaches when
swells obliged following a build up of pressures at extensive costs starting early/mid 2030s
 Sluggish global trade outlook and focus on domestic economies adding friction
to accessing capital for new investment in new and greener technologies and
practices
storms ° Heterogenous landscape in regulation and a drift away from IMO legislation

¢\ Increasingly powerful maritime decarbonisation coalitions driving steady
— reductions in carbon emissions

« Developmets emerge across all areas of maritime industry, with proved
Clear alignment between land and sea connections. 9
9



Interdependent value chains

Energy generation,

NS Industrial
dlstnbuflon. and production
consuming value value chains

chains Marine Fuel Shipbuilding
Value Chain Value Chain

(from well to bunker) (from build to reuse)

Maritime Operational Value Chain
(from port to port)  (fuels and ships in use)

Trade and
transport, global
supply chains



Enabler landscape and prioritization

Port measures
* Fuel storage / Fuelling

Green power-to-X o
technologies .
= Electrolysis solutions .
for green fuels from
renewable electricity .

equipment for sustainable - Technologies to produce .

alternative fuels +
incentives

green fuels from waste / .
carbon .

+ On-shore power supply

+ Lower levy for greener
ships

Multi-fuels

« LNG

« Green LNG / LBG
- Biodiesel

+ Green methanol
« Green ammonia

+ Green hydrogen

Other power sources

= Green electricity
= Muclear

* Wind

= Solar

perations controls

JIT Port Calls
Advanced weather
routing
Commercial contracts * Wind Support
Slot Management = Hydrodynamics
Speed Optimisation ~ * Ship size
GHG emissions optimisation
calculation * Fleet renewal

= Autonomous ships

Ship optimisation

Circularity

* Recyclable ships of
recyclable material

= Carbon capture and storage

Cco2 i
. (CCS) on ship level
reduction - Battery processes and
for green management
shipping
Financing
« Incentives for green fuel
production
« Incentives for green
shipbuilding
Mu systems Regulations + Green innovation / R&D funds
+ Multi-fuel ICE engines / + Market based measures (MBM)
onboard storages - ETS and levy
+ Fuel cell technology « EEDIfEEXICII
= Batteries powered motors + On-shore Power Supply Usage
+ Upgradability / Retrofitting = Gradual reduction of GHG content in fuel

Raw materials regulations

12



Collaboration in decarbonization

"l %

Marine Fuel Value Chain Shipbuilding Value Chain
(from well to bunker) (from built to reuse)
Shipping Shi Shippi Recycli
Energy X p pping ecycling
: companies  ~ Ports builders companies  companies
providers moving fuel p pan

Maritime Operational Value Chain
(from port to port (fuel and ships in use))

Shipping

Ports companies

Ports

Power dynamics in the maritime
industry. in an energy production and
societal context

B o @

Regulators Energy
companies
‘v & -CB
Financial Ship owners / Ports
institutions Operators /
Charterers
" allre
\ { )
Power system % Technology
manufacturers providers
Shipbuilders



Alternative Fuel : Biofuel

* Municipal waste,
* Industrial waste,
* Straw, nutshells,

* manure

* Crudeglycerine

Specifically designed

Cereals Algal biomass microorganisms;
Starch, * Genetically
St.lgars, Engineered crops
Oil crops and algae



BIOFUELS

Non-food Wastes:

Food Crops: | Agricultural Residue
Grains | Forest Residue
Sugarcane Garden Waste
Used Cooking Oil




ZJReENCOP

2nd Generation

Non-food Wastes:
Agricultural Residue
Forest Residue
Garden Waste
Used Cooking Qil

Green COP PATENTED
Pretreatment &
Fermentation
Technology

Plant-based GEN2
Waste Biofuels

@ Long shelf life (at least 24 months)

Drop-in fuels (do not require special facilities
for blending)

@ Reduce NOx emission by 20-30%



Process, raw materials and products

® Overall process and input/output ®

RAW
MATERIAL g"@" @ %ﬁ’
INPUT
Biomass Enzyme Bacterial
G.reen COP C5/C6 Co- Separation
Biofuel fermentation
Process BUTANOL
Enzyme
drolysis
ETHANOL
Pretreatment

l i E
PRODUCT (,°) o
OUTPUT ;4 °

Fermentation mash

Lignin




Key targets and beneﬁts Of creating Sil’lgﬂpOl‘C’S Green Supply Chain Resilience e Workforce Reskilling for

Build comprehensive supply chain, charging Business Transformation
infrastructure and capabilities with SMEs. Reskill, redeploy employees in

- L
Coastal Sustainability @ oo e R

Design, build and deploy PXO vessels

by 2025. Vessels to achieve up to 50% Marine Logistics & Services
co sys e m feductionn carboniemissions. ﬁ Reduce marine traffic by 20%

o + through fleet optimisation, floating
. . . a Electric Charging platforms in anchorage and drones
by Coastal Sustainability Alliance (CSA) D o a ek for last-mile deliverles.

of shore and mobile e-charging points.

PXO Next Generation Vessel and Platform Series Al Workforce Reskilling for Business Transformation

East Coast

CSA Members:
The Coastal Sustainability Alliance (CSA) aims to build a S _ COLUMBIA » 5 \)d
next-generation maritime ecosystem to decarbonise, electrify _— A AMBOTECH aenrl“s GREENCOP Jurong Port
and transform Singapore's maritime industry towards a circular
economy. The ecosystem comprises electric vessels, shore and o o
marine charging platforms, battery repurposing, renewable energy @ MagicPort PaxOcean % m W
sources, energy-efficient logistics and innovative engineering KEN ENERGY SEARDRREST

solutions for future growth opportunities.

mm %.% ST Engineering A — /€oms TESO ==

SWIFT TOTAL LOGISTICS PTE LTD

19



Collaboration
Driving the Adoption of

Sustainable Solutions



Z%?GREENCOP

A Logical First Step to Create a Greener Earth

Inquiry@greencop.sg
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Decarbonizing Actions: Playbook
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Positioning partnerships in shipping
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