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Example Trends:

N

Typhoons wind speed (km/hr)

High : 430Low : 50
Historic RCP 8.5 for year 2050

Typhoons are moving north with stronger winds likely exceeding 450km/hr

Temperature (�nC)

High : 48Low : 20

Historic

China N

RCP 8.5 for year 2050

China

ChinaChina

N

Temperatures are increasing, with colder areas likely warming up over 5℃

Acute Typhoon: Difference between historical values 
and RCP 8.5 in 2050

Chronic Extreme Temperature: Difference 
between historical values and RCP 8.5 in 2050
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Identification, Assessment and Management of Risks and 
Opportunities

According to the Recommendations of the TCFD, climate-related risks are 
divided into two major categories: (1) risks related to the transition to a 
low-carbon economy and (2) risks related to the physical impacts of climate 
change, as illustrated below:

Transition Risks

• Policy and Legal
• Technology
• Market
• Reputation

Physical Risks

• Acute
• Chronic

Through internationally recognised third-party climate models and in-depth 
discussions with representatives from the relevant business units, the Group 
has identified climate-related risks and opportunities relevant to its assets and 
products/ services. Various scenarios were employed to consider risks and 
opportunities that could be most significant to the Group, and we used stress 
tests to evaluate our portfolio’s resilience.

Transition Risks and Opportunities

We conducted a comprehensive assessment of the transition risks and 
opportunities across our core energy-related businesses in Hong Kong 
and the Chinese mainland under various climate scenarios. By deepening 
our understanding of how policy changes, technological developments, 
reputational impacts, and shifts in market preferences could significantly 
impact our businesses both positively and negatively, we can develop plans to 
mitigate risks and build resilience strategies.

We analysed various assumptions under four scenarios and identified a long 
list of potential transition risks that may impact the Group. The risks were 
then assessed and prioritised by considering the probability of occurrence 
of the event and its negative or positive impacts through engagement with 
different business units and internal stakeholders under short, medium, and 
long term, as well as four climate scenarios.
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A heatmap was also developed to indicate the risk level of each of our 
assets. In 2022, we visited sites that are considered climate sensitive from 
the assessment. Five water plants and one organic waste resource plant were 
identified as the total potential asset value loss among these assets, which 
could have a significant effect on the Group. Therefore, it is necessary to 
ensure vulnerable assets are well prepared for and protected from climate 
hazards.

We observed that effective systems to prevent different climate stressors 
are in place. For example, flood prevention equipment is installed, including 
emergency water pumps and flood barriers in critical locations. Sandbags are 
readily available to reduce the extent of flooding should the Yangtze River 
overflow. These measures provide a high level of resilience and protect the 
stable operation of the facility. We also hold ESG and climate change training 
for management-level employees on site to show them the climate impact 
projections of the respective asset they work in, as well as equip them with a 
better knowledge to tackle climate hazards in the future.

Looking ahead, we will continue to closely monitor our climate resilience 
strategy, and conduct regular checks and inspections for our assets in both 
Hong Kong and the Chinese mainland, referencing the risk assessment 
results. For any updates on future climate risk predictions by local and 
international agencies, we would improve our mitigation and adaptation 
measures accordingly to ensure our climate resilience.
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Risk Acute

Time Horizon Medium term (From 2030)

Description • Heavy rainfall
• Increased frequency and intensity of river 

floods
• Stronger typhoons and more frequent super 

typhoons

Potential 
Financial Impact

• Increased cost/lowered revenue due to 
damage to assets

• Increased cost to upgrade resilience measures
• Health and safety hazards for staff
• Increased cost for insurance premiums and 

claims

Management 
Plan/Response 
Measure

• Review adaptation plan to climate change in 
infrastructures

• Strengthen crisis management plans

Risk Chronic

Time Horizon Long term (From 2050)

Description • Extreme heat and increased temperature

Potential 
Financial Impact

• Lower revenue due to lower demand for gas-
related products and services

• Increased operating costs from energy 
consumption

• Health and safety hazards for staff

Management 
Plan/Response 
Measure

• Diversify businesses to transform into a  
multi-energy provider
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Financial Impacts of Climate-related Risks

For the quantification of climate change risks, the developed transition and 
physical scenarios were considered to estimate the impacts on the Group.

The table below illustrates the financial impacts of potential risks under 
scenarios with the most significant negative effect on the Group’s gas-related 
business in 2050. Such stress testing allows us to assess our resilience against 
scenarios developed by independent, recognised international organisations.

With the uncertainties in the future, as well as assumptions made and 
limitations of climate models, indicative estimates of the potential financial 
impacts are provided.

Risk Scenario
Type of 
Impact

Financial Impact (HK$ million)

<500 500-1,500 >1,500

1.5°C
scenario

Transition

Policy and Legal

Net Zero 2050

EBITDA* •

Market EBITDA* •

Technology Expenditure •

Reputation Expenditure •

4°C
scenario Physical

Acute
RCP 8.5

Expenditure •

Chronic EBITDA* •

*　For gas, water and related businesses in Hong Kong and the Chinese mainland

The Group has been diversifying its business to propel our transition into 
a clean energy company and contribute to a low-carbon future. For our 
business on the Chinese mainland in 2021, the revenue from low carbon 
business over gas business was approximately 10%, which we expect to 
grow continuously in the future. The effects of risks would be offset by the 
opportunities the company has identified in the field of low-carbon business 
development.
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Decarbonisation Strategy

Greenhouse Gas Emissions Reduction Strategy

One of the major ways to combat climate change is to reduce greenhouse 
gas emissions. In 2021, the Group’s total carbon emissions (Scope 1 and 2) 
were 1,503,000 tCO2e.

For Scope 3, we calculated the emissions for gas production in Hong Kong 
and gas distribution business on the Chinese mainland, as illustrated in the 
charts below:

2021 GHG Emissions of Gas Distribution 
Business (Chinese Mainland)

2021 Hong Kong Gas Production  
GHG Emissions

Scope 3 (Others)

1,641 ktCO2e
Scope 1 + 2

41 ktCO2e

Scope 3
(Category 11)

11,654 ktCO2e

Scope 3 (Others)

174 ktCO2e
Scope 1 + 2

339 ktCO2e

Scope 3
(Category 11)

1,470 ktCO2e

(~1% of HK 
Total emissions)

(Outside HK)

(~3.8% of HK Total emissions)

We will continuously explore the practicality of extending our Scope 3 
emissions calculation to cover other businesses within the Group to have a 
more comprehensive view of our emissions along the value chain.



Climate-related and Nature-related Directive Guide 27

Emissions Reduction Plan

Pipeline 
Leakages

• Maintain pipeline integrity to reduce methane emissions

• Apply new technology to detect pipeline leakages

Buildings and 
Company 
Fleet

• Attain green building standards such as  
BEAM Plus and LEED

• Convert company fleet to electric vehicles

Green
Gases 

• Develop and utilise renewable and low-carbon gases, e.g. 
landfill gas, bio-natural gas and hydrogen

Customer 
Support 

• Provide low carbon solutions, e.g. energy efficient gas 
appliances, coal to gas, smart energy platform

Supplier 
Engagement 

• Establish carbon inventory and develop 
decarbonisation plan

Sc
o

p
e 

1+
2

Sc
o

p
e 

3

Metrics

The table below provides key metrics related to the decarbonisation strategy:

Category Metric Unit 2021

GHG Emissions Scope 1

tCO2e

893,000

Scope 2 610,000

Scope 3 (HK) 1,644,000

Scope 3 (MU Gas) 13,295,000

Risk Adaptation & 
Mitigation

GHG reduction – Food waste processing 
project

tCO2e 16,900

GHG reduction – HVO project tCO2e 596,000

Landfill gas utilisation GJ 135,146

Renewable energy generated by  
photovoltaic systems in Hong Kong

kWh 306,589

Revenue from low-carbon business per  
gas business*

% 10

Investment of low-carbon business per  
gas business*

% 11

Capital Financing Green Finance^ Billion HK$ 4.3

*　Scope: the Group’s business on the Chinese mainland
^　Cumulative amount issued by Towngas and Towngas Smart Energy since 2017
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Financing Decarbonisation

Investment in Low-carbon Businesses

Invested in 
low carbon business over gas business about 11%
Acquired
Food resource waste utilisation project in  
Tongling City with a purchase consideration of 
over HK$ 130 million

In 2021 in the Chinese mainland business,

The Group invested over HK$2 billion in four waste-to-energy projects:

• Landfill Gas Utilisation in Tseung Kwan O, Hong Kong

• Foodwaste Processing in Suzhou city, Jiangsu province

• Hydro-treated Vegetable Oil in Zhangjiagang city, Jiangsu province

• Agricultural Waste to Green Chemicals and Paper Pulp in Tangshan city, 
Hebei province

Capital Investment* in 2023-2025

HK$20 billion HK$3 billion

HK$7 billion

Mainland
Utility Business

Hong Kong BusinessRenewable Business

*　Including Towngas and Towngas Smart Energy
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Green Finance

The total amount of green finance as at 30 June 2022 for the Group was 
over HK$4 billion.

The Group keeps abreast of the latest development of green financial 
instruments to fund the Group’s innovative environmental technology 
projects, and we are the first energy company in Hong Kong to issue green 
bond in 2017.

In 2017, the Group established its first Green Bond Framework, which was 
prepared in accordance with the International Capital Market Association’s 
Green Bond Principles (GBP) 2017. This has been reviewed in an independent 
Second-Party Opinion Report by Sustainalytics, a global ESG and corporate 
governance research and rating provider. In 2022, Towngas Smart Energy 
developed a Sustainability-Linked Financing Framework which aligns with 
the Sustainability-Linked Bond Principles and the Sustainability-Linked Loan 
Principles, and obtained a Second Party Opinion from DNV.

HK$ 600 million 
and JPY 2 billion
green bond

To support four 
major 
waste-to-energy 
projects

HK$2 billion 
ESG loans

KPIs on GHG 
emissions 
reductions and 
renewable energy 
generation etc. 

US$ 200 million
sustainability-
linked bond*

Targets on the total 
photovoltaic 
installed capacity 
and the solar energy 
sales to total energy 
sales ratio 

2017 2021 2022

*　Issued by Towngas Smart Energy
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NATURE CHAPTER:
TNFD INITIAL ASSESSMENT

Nature-related Risk Management

Given that climate change and biodiversity loss are inextricably linked, the 
Group is proud to be starting the journey to align with the TNFD. To enhance 
the transparency on nature, we are excited to present the initial findings from 
our pilot LEAP nature risk assessment in alignment with the TNFD beta v0.2.

The TNFD was established in 2021 in response to the growing appreciation of 
the need to factor nature into financial and business decisions. Similar to the 
four-pillar structure of the TCFD, the TNFD provides a risk management and 
disclosure framework for organisations to report and act on evolving nature-
related risks and opportunities. It also focuses on effectively understanding 
nature-related dependencies and impacts.

The TNFD working groups include Global Canopy, UNDP, UNEP FI, and WWF, 
amongst other technical experts, and the TNFD has been endorsed by the G7 
Finance Ministers and G20 Sustainable Finance Roadmap.

The TNFD beta v0.2 framework was released in June 2022, with further beta 
iterations planned before the release of v1.0 in September 2023.

We recognise that this assessment is the first of many steps in our journey to 
better nature-related reporting, with significant progress yet to be made.
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Natural Capital

The TNFD defines nature as the natural world, with an emphasis on the 
diversity of living organisms (biodiversity) and their interactions among 
themselves and with their environment. We can understand nature via four 
realms of land, ocean, freshwater, and atmosphere, which provide an entry 
point for understanding how we depend on and impact natural capital.

As in the financial world, where assets exist that give rise to flows of revenue, 
natural capital consists of stocks of environmental assets that give rise to 
associated flows of benefits to people and the economy.



HKCG and Towngas Smart Energy32

TNFD’s building blocks for understanding nature

Realms

Freshwater

Atmosphere

Ocean

Land

Nature

Assets

Environmental & 
ecosystem

Flows

Ecosystem 
services

Value 

Benefits to 
business and to 
society

The role of biodiversity as a characteristic  
of environmental assets

Replacement pollinators available if one species dies  
e.g. through disease

Example:

• Ecosystem,  
water resources, 
land

Example :

• Pollination
• Soil quality 

regulation
• Biological control

Example:

• Crop yield quality 
and quantity
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Locations, Dependencies and Impacts

The TNFD framework emphasises the importance of location, specifically the 
interface of business processes with stocks (environmental assets) and flows 
(ecosystem services) as key to understanding nature-related dependencies and 
impacts.

Therefore, a location-based assessment forms the basis for nature-related risk 
identification, mitigation, avoidance and management, and is essential for 
determining the financial implications of such risks to cash flows, revenues, 
and enterprise value.

In the initial stages of assessment, the specific natural context (i.e. the 
biome and located ecosystem) of particular operating locations is essential 
to acknowledge their actual, rather than potential, nature-related risks and 
opportunities. The nature of an organisation’s business, such as products and 
services, will define its relationship with nature.
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The LEAP Nature Risk Assessment

TNFD provides a prototype integrated assessment process for nature-related 
risk and opportunity management called LEAP, based on the following four 
high-level steps:

• Locate your interface with nature

• Evaluate your dependencies and impacts

• Assess your risks and opportunities; and

• Prepare to respond to nature-related risks and opportunities and report

This phase of our assessment focuses on the Locate, Evaluate, and part of the 
Assess steps of the LEAP framework, detailed in figure below, aiming for a 
high-level initial screening across the Group’s business.

Locate
Interface with 

nature

Business footprint Nature interface

Priority location identi�cation Sector identi�cation

Evaluate
Dependencies & 

impacts

Identi�cation of relevant
environmental assets and

ecosystem services

Identi�cation of 
dependencies and impacts

Dependency analysis Sector analysis

Assess
Material risks &
opportunities

Prepare
To respond and report

Risk identi�cation & 
assessment

Existing risks 
mitigation & 
management

Additional risks
mitigation & 
management

Opportunity 
identi�cation 
& assessment

Materiality 
Assessment

The LEAP approach

Scoping the assessment

Review and repeat

Stakeholder 
engagement 

(in line with the 
TNFD Disclosure 

Recommendations)
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Further work under the Assess and Prepare steps will be completed in due 
course following discussion amongst key stakeholders on the findings of this 
initial assessment and the release of the TNFD v1.0.

Assessment Scope

For this pilot, we started with a limited scope, consistent with the TNFD 
guidance. The Group chose to focus on a “100+” scope of analysis which 
uses the 100 prioritised locations1 across the Group’s businesses identified for 
our TCFD reporting, alongside an additional 17 projects included based on 
the potential impact of their business activities on nature.

Breakdown of the 117 in-scope facilities included by project categories:

Project category No. of projects

Piped City-Gas Projects 77

Midstream and Upstream Projects 4

Water and Waste Treatment Projects 19

Biomass Projects 4

Zero-carbon Industrial Parks 12

Logistics Projects 1
Total 117

1 The Group maintains both linear (pipeline) and hub (facility) infrastructure. For the 
purposes of locating the Group’s interface with nature, projects have been mapped using 
point coordinates with appropriate buffers applied. We recognise the impact of linear 
infrastructure on nature, for example due to habitat fragmentation. Further analysis of the 
pipeline network will be conducted in a later phase of this project.
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Locate

Ecoregions

The Group sites are located in 5 different biomes and 14 different ecoregions 
across the Chinese mainland and Hong Kong2. The majority (92 out of 117) 
of sites are within a temperate broadleaf & mixed forests biome, including 
43 sites in Changjiang Plain evergreen forests, and 24 sites in Huang He Plain 
mixed forests.

The Changjiang Plain evergreen forests ecoregion is home to the critically 
endangered Yangtze alligators, Chinese paddlefish and Yangtze sturgeons, 
and Siberian cranes (80% of the population of this species spends winter 
in the plain). The Huang He Plain mixed forests ecoregion has a small, 
fragmented population of North China leopards, and provides an area for 
stopovers for migratory birds and nesting for seabirds.

A further 18 sites are in a tropical & subtropical moist broadleaf forest biome, 
with remaining sites within flooded grasslands & savannas (3 sites), montane 
grasslands and savannas (2 sites), and temperate grasslands, savannas, and 
shrublands (2 sites).

Significant biodiversity areas

The 117 in-scope sites have been mapped against three key criteria to screen 
for high biodiversity value locations of operations. A multi-site report was 
produced using the Integrated Biodiversity Assessment Tool (IBAT)3, which 
highlights the overlap of sites’ direct and indirect influence (point coordinates 
with a radius buffer applied) with biodiversity indicators, including (1) 
Protected Areas (PAs), (2) Key Biodiversity Areas (KBAs), and (3) counts of 
threatened species. In addition, the IBAT outcome is relevant for Global 
Reporting Initiative (GRI) standard GRI 304: Biodiversity.

2 Resolve Ecoregions 2017
3 The IBAT Alliance brings together BirdLife International, Conservation International, IUCN, 

and the UNEP WCMC. The IBAT tool is referenced in TNFD guidance on tools to use in the 
Locate phase.



Climate-related and Nature-related Directive Guide 37

In total, there are 694 identified higher 
biodiversity value locations. 11 of these 
sites are located within 10km of a KBA, 
of which 4 are also within 10km of a 
PA. The 11 sites in proximity to a KBA 
are priority sites from a biodiversity 
perspective.

Significant 
biodiversity areas

Analysis 
against screening 
criterion

Higher 
biodiversity 
value screen

No. of higher 
biodiversity 

value 
locations

Data source5

Proximity to 
Protected Area (PA)

Do the operating site and 
its area of influence overlap 
with an area identified as a 
Protected Area?

The area of direct 
and indirect influence 
(10km buffer) overlaps 
with a Protected Area

4 Protected Areas 
sourced from IBAT

Proximity to Key 
Biodiversity Area 
(KBA)

Do the operating site and 
its area of influence overlap 
with an area identified as a 
KBA?

The area of direct 
and indirect influence 
(10km buffer) overlaps 
with a KBA

11 Key Biodiversity Areas 
sourced from IBAT

Proximity to 
Threatened Species 
(TS)

What is the weighted 
number6 of threatened 
species overlapped by the 
area of influence?

Weighted score over 
50 (50km buffer)

694 IUCN Red List sourced 
from IBAT

Summary of PAs overlap Summary of KBAs overlap

113 4

4 (3.42% of sites) are within 10km of a Protected 
Area.

113 (96.58% of sites) are not within 10km of a 
Protected Area.

106 11

11 (9.40% of sites) are within 10km of a Key 
Biodiversity Area.

106 (90.60% of sites) are not within 10km of 
a Key Biodiversity Area.

4 One of our sites is in close proximity (10km) to a KBA, with a weighted TS count of 36 (less 
than 50) in 50km radius. Therefore, it does not fall into TS criteria (within 50km) but remains 
in a higher biodiversity value location group.

5 IBAT Multi-site Report. Generated under licence 30954-34574 from the Integrated 
Biodiversity Assessment Tool on 26 September 2022 (GMT).

6 Defined as a weighted score of over 50 where each Critically Endangered (CR) species is 
weighted 3, Endangered (EN) weighted 2, Vulnerable (VU) weighted 1.

117

694

11

4

11 Prioritised Sites

In-scope sites

In Proximity to
threatened species
(>50 weighted score
within 50km) 

In Proximity to 
Key Biodiversity Area
(within 10km) 

In Proximity to
Protected Area
(within 10km)

No. of sites
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Map of the outcome of the location-based biodiversity risk 
screening7, showing priority sites with a 10km buffer overlap 
with KBAs.

7 IBAT Multi-site Report generated under licence 30954-34574 from the Integrated Biodiversity 
Assessment Tool on 26 September 2022 (GMT).

Map Legend

Prioritised Sites (10km buffer)
Proximity to KBA(s) on the Chinese mainland

KBA Area

Prioritised Sites (10km buffer)
Proximity to KBA(s) in Hong Kong, China
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Priority sites of higher biodiversity value based on overlap with KBAs:

Key Biodiversity Areas

Number 

of site(s) 

overlapped

Chinese mainland • Anhui Chinese Alligator National  

Nature Reserve

1

• Laotieshan 1

• Longtan Reservoir 1

• Poyang Hu wetlands 2

• Qingdao-Rizhao coastal wetlands and islands 1

• Shangsi-Biannian 1

• Wafangdian Fuzhou Wan 1

Hong Kong, China • Hong Kong Island and associated islands 2

• Inland New Territories 3

• Inner Deep Bay and Shenzhen River  

catchment area

1

• Tai Po Kau, Shing Mun and Tai Mo Shan 2
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Evaluate

Business activities for the 117 in-scope locations have been initially assessed 
using the Exploring Natural Capital Opportunities, Risks and Exposure8 
(ENCORE) tool to identify key business impacts and dependencies on nature.

The most significant impact drivers for the Group’s activities are GHG 
emissions, terrestrial ecosystem use, and water use, whilst key dependencies 
are water and mass stabilisation & erosion control.

Of the 11 priority sites as identified in the Locate phase, 10 are Piped City-
gas Projects, with 1 Midstream and Upstream Project (Tai Po gas production 
plant), with higher biodiversity value sites due to proximity to threatened 
species across multiple project categories.

The impacts of business activities for locations identified as priority sites and 
with higher biodiversity value are assumed to be more critical, and therefore 
these projects will be prioritised in our future risk management efforts. 
Further details are provided in the proceeding sections for each key business 
activity.

8 The ENCORE tool was developed by the Natural Capital Finance Alliance in partnership with 
UNEP-WCMC.
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Piped City-gas Projects

3 10 389 77

Projects Located in Higher Biodiversity Value Areas

Our dependencies on nature:
Mass stabilisation &
erosion control

Our impact drivers:
GHG emissions

Marine ecosystem use
Terrestrial ecosystem use

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Mass stabilisation  
& erosion control

Degradation of ecosystem assets, including habitats, land 
geomorphology, soils and sediments, can result in damages from 
landslides and erosion

GHG emissions GHG emissions, particularly methane, from pipeline leakage lead to 
atmospheric pollution

Marine  
ecosystem use

Terrestrial  
ecosystem use

Pipelines used to distribute gas have a significant spatial footprint, 
which can lead to habitat degradation and fragmentation throughout 
the pipelines’ life cycle

10 of 11 priority sites are piped city-gas projects. Further, 389 sites are of 
higher biodiversity value due to proximity to threatened species. The site 
locations are primarily gas storage facilities and/or stations, the control 
centres and the head office in Hong Kong.

The gas pipeline network is significant in terms of impact drivers for emissions 
and terrestrial ecosystem use. Throughout Hong Kong, Towngas has a 
3,700-km pipeline network which may pass through or nearby areas of high 
biodiversity value.

9 One of our sites is in close proximity (10km) to a KBA, with a weighted TS count of 36 (less 
than 50) in 50km radius. Therefore, it does not fall into TS criteria (within 50km) but remains 
in a higher biodiversity value location group.
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Midstream and Upstream Projects

Projects in Higher Biodiversity Value Areas

Our dependencies on nature:
Mass stabilisation &
erosion control

Our impact drivers:
GHG emissions

Marine ecosystem use
Terrestrial ecosystem use

Freshwater ecosystem use
Non-GHG air pollutants

Water use

1 2 4

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Mass stabilisation  
& erosion control

Degradation of ecosystem assets, including habitats, land 
geomorphology, soils and sediments, can result in damages from 
landslides and erosion

GHG emissions Upstream processes emit a significant amount of GHG exacerbating 
climate change

Marine  
ecosystem use

Terrestrial  
ecosystem use

Freshwater 
ecosystem use

Pipelines made for gas transportation led to habitat fragmentation in 
freshwater, marine, and terrestrial ecosystems

Non-GHG air 
pollutants

Chemical emissions of sulphur and nitrogen oxides can return to the 
environment as acid rain, negatively impacting natural resources. Other 
toxic pollutants may also cause harm to nearby ecosystems

Water use Upstream processing can use large amounts of water from the localised 
area water

Towngas’ Hong Kong Tai Po gas production plant is situated in proximity to PAs 
and three KBAs – (1) Inland New Territories, (2) Inner Deep Bay and Shenzhen River 
catchment areas10, and (3) Tai Po Kau, Shing Mun, and Tai Mo Shan areas. The 
location renders the operation of the Tai Po gas production plant very high risk with 
respect to potential impacts on the local natural environment.

10 The Mai Po Marshes falls into the Inner Deep Bay and Shenzhen River catchment areas KBA, 
yet outside the Tai Po gas production plant’s 10km radius.
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In addition, the underground salt cavern gas storage facility in Jintan, Jiangsu Province 
is located in an area of higher biodiversity value due to proximity to threatened 
species. This site is situated near the Yangtze Basin, a WWF priority ecoregion, which 
supports a diverse range of species, including the giant panda, snow leopard, and the 
Yangtze finless porpoise. Habitat loss and industrialisation are key threats to species 
in the region, with interruptions to the natural water flow resulting in ecosystem 
degradation.

Yellow RiverYellow River

Yangtze River

Yangtze River

Giant Panda Snow Leopard Yangtze Finless Porpoise
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Water and Waste Treatment Projects

Projects in Higher Biodiversity Value Areas

Our dependencies on nature:
Groundwater
Surface water
Water �ow maintenance
Water quality

Our impact drivers:
Terrestrial ecosystem use

Freshwater ecosystem use
Water use

0 19

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Groundwater

Surface water

Water flow 
maintenance

Water quality

Critical for water and waste treatment projects since the disruption of 
such supply would prevent operations

Terrestrial  
ecosystem use

Freshwater 
ecosystem use

Water abstraction for distribution can negatively impact sensitive 
habitats and ecosystems if abstraction levels exceed a sustainable 
threshold. Water withdrawal mechanisms used to collect water for 
distribution purposes can harm or kill aquatic species. Water abstraction 
for the distribution of water can also lead to land subsidence, which can 
impact freshwater ecosystems

Water use Water utilities contribute to water abstraction, removing directly from 
freshwater sources (e.g. groundwater aquifers and surface water 
bodies). This can have associated impacts on sensitive habitats and 
ecosystems if abstraction levels exceed a sustainable threshold

All water and waste treatment projects are located in areas of higher 
biodiversity value due to proximity to threatened species.

Given the significant impact and dependency on water sources for the 
water projects, sites have been mapped using the WRI Aqueduct Risk Atlas 
to determine the location-specific level of water risk11. Out of the 14 water 
projects, eight locations have a high level of baseline water stress. However, 
the baseline water depletion risk level is low-medium for all sites.

11 Baseline water stress measures the ratio of total water withdrawals to available renewable 
surface and groundwater supplies. Baseline water depletion measures the ratio of total water 
consumption to available renewable water supplies. Groundwater table depletion measures 
the average decline of the groundwater table. 
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Biomass Projects

Biomass Projects in Higher Biodiversity Value Areas

Our dependencies on nature:
Fibres and other materials

Our impact drivers:
GHG emissions

Non-GHG emissions
Solid waste

Water pollutants
Water use

0 42

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Fibres and  
other materials

Irreplaceable for the production processes in biomass projects. If such 
dependency is disrupted, the operation of biomass projects would be 
severely impacted as biomass projects rely on the conversion of fibres 
and other materials into sources of energy

GHG emissions

Non-GHG emissions

Solid waste

Water pollutants

Biomass energy production through direct combustion (burning) results 
in emissions of greenhouse gases, toxic air pollutants, solid waste 
production, and water pollution of suspended soils and metals

Water use A large amount of water is needed to convert energy from biomass

Two sites (in Zhangjiagang and Hebei province) are higher biodiversity value 
due to proximity to threatened species. Two sites in Hebei also have a high or 
extremely high level of baseline water stress, with one of these sites having a 
medium-high level of baseline water depletion.
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Zero-carbon Industrial Parks

Projects Located in Higher Biodiversity Value Areas

Our dependencies on nature:
Surface water

Our impact drivers:
GHG emissions

Solid waste
Terrestrial ecosystem use

0 128

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Surface water Water is a critical resource for the operation of industrial parks

GHG emissions

Solid waste

Whilst GHG emissions and solid waste are impact drivers associated 
with diversified real estate services, the Group’s zero-carbon industrial 
parks aim to minimise their footprint through initiatives such as 
the installation of on-site solar energy systems and waste reduction 
programs

Terrestrial  
ecosystem use

Property construction can result in the clearing and degradation of 
habitats, leading to the loss of biodiversity and natural capital on the 
construction sites and surrounding areas

The use of heavy vehicles and machinery can cause soil compaction, 
which can impede root growth

Construction may lead to flooding as hard surfaces, e.g. concrete 
pavement, reduces the land’s capacity to absorb rainwater

Eight sites have a higher biodiversity value due to proximity to threatened 
species, with three of these having a weighted threatened species count 
of >250, and three with a count of >100. The highest risk sites are in 
Guangzhou and Fujian provinces. Four of the 12 sites have a high or 
extremely high level of baseline water stress, with one site in Shandong 
province experiencing high baseline water depletion.
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Logistics Projects

Projects in Higher Biodiversity Value Areas

Our dependencies on nature:
Ground water
Surface water

Our impact drivers:
GHG emissions

Marine ecosystem use
Terrestrial ecosystem use

Soil pollutants
Water pollutants

0 1

In proximity to PA 
(10km buffer, Prioritised sites)

In proximity to KBA 
(10km buffer, Prioritised sites)

In proximity to >50 weighted threatened species count
 (50km buffer, high biodiversity value)

Note: Focus on ‘Potentially High’ or ‘Very High’ materiality dependencies and impact drivers

Dependencies and impact drivers

Ground water

Surface water

Water is a critical resource for the operation of ports

GHG emissions GHG emissions can occur from various activities that are associated with 
shipping, from loading and unloading to ship activities

Marine  
ecosystem use

Ports require regular dredging to remain operational and are 
constructed along rivers or coastlines, which impact freshwater or 
marine ecosystems

Terrestrial  
ecosystem use

Some substances transported and stored may create risks of fire

Soil pollutants Changes to soil chemistry can occur from the mixing of soils due to 
excavation and storage during maintenance processes

Additional pollution of soils and water may result from waste and litter, 
as well as from dredging processes required to maintain ports

Water pollutants Water pollution, such as oil and chemical leakage from ships and 
products, can occur in ports and their vicinities

The Group operates an 800,000 square metres logistics port in Shandong 
province. The site does not reach the high biodiversity value threshold set. 
The site is located in an area with extremely high baseline water stress and a 
high level of baseline water depletion.
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Terrestrial, freshwater, and 
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Higher GHG concentration Heatwaves and extreme weather events 
leading to health and life threats to 
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Higher demand for low carbon energy 
sources (away from gas)

Carbon taxes

Write-offs or early 
retirement of assets

Reduced revenue

Increased costs

Reputational damage

Insuf�cient water supply for operations

Increased cost of water

Increased cost to collect and/or purify 
water for consumption

Impact to threatened species and/
or key habitats

Increased natural hazard costs (e.g. 
impaired assets due to damages from 
�oods or landslides)

Increased insurance premiums and/
or reduced availability of coverage

Costs to restore damaged ecosystems

Increased costs to adhere to more 
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Depletion of water table

Poor water �ow or quality

Habitat loss and fragmentation resulting 
in ecosystem degradation

Degradation of nature and loss of their natural 
protection can exacerbate severity of damages 
from extreme weather events 

Species loss and ecosystem degradation due 
to contamination, accidental leaks or spills

Non-GHG emissions, 
soil and water pollutants

Solid waste to land�ll

Mass stabilisation & 
erosion control

GHG emissions

Water use 

Operational disruption

EVALUATE:
Company impact 
drivers  and 
dependencies

ASSESS: 
Risk drivers

Transmission channels Business impacts

Business activities

Piped City-Gas Projects  

Midstream and Upstream 
Projects

Water and Waste 
Treatment Projects 

Biomass Projects 

Zero-Carbon Industrial Parks

Logistics Projects

Oceans

Freshwater

Land

Atmosphere

Realms

Impact

Physical Risk

Transition Risk

Dependency

Climate regulations

Water price rises

Restrictions on land use for future planned 
projects and/or requirement to restore 
damaged ecosystems 

More stringent environmental regulation 
and/or reporting requirements

Assess
Based on our dependencies and impact drivers identified across our business 
activities, we have subsequently assessed our risk drivers, transmission 
channels, and business impacts as presented below. 

The Group’s nature-related risk pathways
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BUSINESS 
OUTLOOK

The Role of Gas

Natural gas is considered a critical component in the transition from fossil 
fuels to renewables. Under all transition scenarios, natural gas demand will 
increase in short to medium term.

The Group has been expanding its gas supply network in Hong Kong and 
the Chinese mainland. We also work closely with commercial and industrial 
customers, such as hotels, hospitals and commercial laundries, to switch from 
coal/diesel to gas. We are also promoting the use of gas-powered desiccant 
dehumidifiers to improve indoor air quality and reduce energy consumption, 
thereby lowering carbon emissions.

>3,700 km network length

1.96 million customers

27,677 million MJ sales

28 provincial regions

35 million customers

31.1 billion m3 sales

Town gas

City-gas

Hong
Kong 

in 2021

Chinese
Mainland 
in 2021

Under the Net Zero 2050 Scenario, demand for natural gas will drop by 17% 
by 2050. The Group is leveraging its existing sustainable and safe pipeline 
network/infrastructure it has developed over the years to invest in new 
projects, such as landfill gas, hydrogen and energy efficiency.
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Landfill Gas Utilisation

Towngas is the pioneer of utilising landfill gas in Hong Kong and has been 
adding landfill gas to the fuel mix of town gas since 1999. We are currently 
using landfill gas from two strategic landfills and one closed landfill in Hong 
Kong, and remain committed to continually increasing the proportion of 
renewable energy used in our operations and for our customers. We are 
working with the potential operators of the Northeast New Territories Landfill 
Extension on future renewable energy applications of this new landfill 
extension.

Progress and Development of Towngas’ Landfill Gas Utilisation

1999 2007 2017 2022 and
beyond

• Shuen Wan 
Landfill site

• North 
East New 
Territories 
Landfill

• South 
East New 
Territories 
Landfill

• North 
East New 
Territories 
Landfill 
Extension
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Hydrogen Economy

First hydrogen extraction 
project ongoing with 99.99% 
high-purity hydrogen

Town gas is 49% rich in hydrogen, and Towngas is one of the two companies 
in the world with vast experience handling piped manufactured gases with a 
high percentage of hydrogen. Our first hydrogen extraction project is ongoing 
to support the Clean Air Plan for Hong Kong 2035. This pilot project of 
extracting hydrogen from town gas will be used in hydrogen fuel cell buses. 
With our expertise in handling hydrogen, as well as an extensive distribution 
network across Hong Kong, we believe we can become an important supplier 
to provide Hong Kong with safe, efficient and low-cost hydrogen energy. 
Apart from fuel cell buses, there are potential applications in other heavy-duty 
vehicles, ferries and combined heat and power systems.

On the Chinese mainland, the replacement of natural gas with green 
gas appears to be one of the key options in enabling energy transition. 
Capitalising on our extensive hydrogen transmission experience in Hong 
Kong, we are supporting the local government in studying the feasibility 
of blending hydrogen into the natural gas pipeline. When the supply of 
hydrogen produced from renewable energy, i.e. green hydrogen, become 
available, it can be mixed with natural gas and transported to the end users 
to decarbonise piped gas.
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Distributed Energy System

By combining heat and power generation, our highly efficient Distributed 
Energy System (DES) helps customers reduce carbon emissions, as well as 
energy costs.

In Hong Kong, the Alice Ho Miu Ling Nethersole Hospital is the first landfill 
gas-powered combined heat and power project in Hong Kong. This project 
utilises landfill gas to generate electricity, and exhaust heat to produce steam 
and hot water for disinfection, laundry and other purposes. With the success 
of this project, we are now planning to extend this system to the North 
District Hospital.

The Group has also actively developed a DES business since 2017 in the 
Chinese mainland, creating energy-efficient applications and enhancing 
customer benefits. Widely acclaimed by our commercial and industrial 
customers, DES offers a decentralised energy supply for generating electricity 
as well as producing hot water, steam and chilled water using waste heat. 
The economies of scale with DES have enabled us to extend these efficient, 
cost-saving systems into residential districts and industrial development zones 
for space heating and cooling, as well as steam supply.
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Low-Carbon Business Transition

By developing sustainability-based solutions, we propel our transition into 
a clean energy company and contribute to a low-carbon future. Today, the 
Group is investing in smart energy projects, waste-to-energy projects and 
more to become a more sustainable business model and support carbon 
neutrality.

City-gas

Smart Energy Business

City water

Municipal Waste Treatment

Conventional Fuels

Biomass Fuels and Biochemical
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Smart Energy

We have a long-term vision to create an integrated, sustainable and tangible 
smart energy business built on three core pillars:

Integration Digitalisation Decarbonisation

• providing multiple 
energy solutions, 
including natural 
gas, solar 
photovoltaic (PV), 
power storage, 
micro-grid, etc.

• leveraging cloud 
computing, 
software-as-a 
service (SaaS), smart 
energy systems 
and our digital 
partnership with 
Tencent

• supporting 
our customers’ 
emissions reduction 
efforts through 
our carbon 
management 
service

Towngas Smart Energy is developing zero-carbon industrial park projects 
in cities across the Chinese mainland. These projects involve installing solar 
photovoltaic power generation systems on the rooftops of large-scale 
production plants and logistics warehouses; the configuration of energy 
storage, charging and swapping power stations, multi-energy (cold, heat and 
electricity) supply and other energy facilities to provide zero-carbon smart 
energy supply services for industrial parks. Demonstration projects have been 
established in Taizhou, Jiangsu province, and Tangshan, Hebei province, which 
provide large-scale promotion and replication values and help expedite the 
development of zero-carbon smart industrial parks.

In addition, Towngas Smart Energy has increased its investment in energy 
management technologies, including establishing an energy ecological 
platform for zero-carbon industrial parks, and promoting carbon asset 
custody and green power trading services so as to boost its energy and 
carbon service capabilities for broadening its business prospects.

Moving forward, Towngas Smart Energy will continue to focus on investing in 
the Beijing-Tianjin-Hebei region, Yangtze River Delta and Guangdong-Hong 
Kong-Macao Greater Bay Area, providing industry leaders in sectors such as 
steel, papermaking and data centres with carbon-neutral solutions.
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Food Waste Utilisation

The Group is currently developing various food and green waste treatment 
projects across the Chinese mainland. By processing and fermenting organic 
food waste and then purifying the product into natural gas for injection into 
the pipeline network, these projects help downstream customers to reduce 
carbon emissions.

Location Processing Capacity

Suzhou 
Industrial Park, 
Suzhou city, 
Jiangsu
province

• First organic waste resource 
utilisation project

• In 2021
• > 160,000 tonnes 

of organic waste were 
processed

• ↓16,900 tCO2e for 
customers

800
tonnes/day

Commissioned 
in 2020

Tongling city, 
Anhui province

Double food waste processing 
capacity in 2023 100

tonnes/day

Acquired
in 2020

Changzhou city, 
Jiangsu province 300

tonnes/day

Expected to be 
commissioned

in 2023

With the country’s efforts to build “zero-waste cities” and the opportunity 
arising from the effort to reduce the burial of solid waste, the Group strives to 
steadily increase the output of bio-natural gas for supply to the Group’s gas 
projects, thus creating synergies, and is now actively expanding this business 
into more regions.
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Biomass Utilisation

The Group has been developing proprietary technologies to utilise inedible 
bio-grease and agricultural waste as the two major renewable feedstocks, to 
develop advanced biofuels.

Inedible
Bio-grease 

Agricultural 
Waste

Hydro-treated Vegetable Oil (HVO)/
Sustainable Aviation Fuel (SAF)

Cellulosic Ethanol

Zhangjiagang city, 

Jiangsu province

Tangshan city and 

Cangzhou city,  

Hebei province

The use of HVO has a significant reduction in 

GHG emissions compared with that of traditional 

fossil diesel, and received the International 

Sustainability and Carbon Certification. In 2022, 

EcoCeres successfully processed HVO into SAF. 

We are the first batch of companies around 

the world to obtain the accreditation of the 

Carbon Offsetting and Reduction Scheme for 

International Aviation. During the first half of the 

year, we have produced more than 7,000 tonnes 

of SAF for export to the European markets.

In addition to cellulosic ethanol, the plant is 

capable of producing paper pulp and furfural, 

a chemical that can be used as a building block 

for renewable fuels. In 2021, the Tangshan 

plant began selling furfural at market prices, 

and construction of the Cangzhou plant was 

completed in September 2021. As a result of 

this new technology, we are helping to reduce 

pollution caused by the widespread burning of 

agricultural waste each year and, at the same 

time, generating high-value commodities that can 

partially replace fossil fuels.

Annual designed 
production capacity of 

250,000
tonnes of HVO

Annual feedstock 
handling capacity 

240,000
tonnes for each 
facility
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ENGAGING FOR IMPACT

The Group believes in the importance of global partnership and cooperation, 
and proactively connects with local and international parties to combat 
climate change through the following initiatives:

BEC Low 
Carbon 
Charter

As one of the signatories, Towngas is committed to 
supporting the decarbonisation journey of Hong Kong and 
implementing strategic actions against climate change. 
Insights and experience are shared among signatories for co-
learning purposes.

Carbon 
Neutrality 
Partnership

Towngas is one of the participating organisations in the 
Hong Kong Government’s Carbon Neutrality Partnership. 
Together with 60 partners from various sectors, we 
pledged to support Hong Kong’s goal of achieving carbon 
neutrality before 2050. Action plans and targets to support 
decarbonisation are developed to drive a green economy 
and promote climate action.

China Oil 
and  
Gas Methane 
Alliance

As one of the members, Towngas Smart Energy will 
strengthen cooperation with the whole industry and 
actively promote methane control actions along the whole 
industry chain, with an aim to influence Chinese oil and gas 
enterprises in global climate governance.

Chinese 
City-Gas 
Enterprise 
Methane 
Emission 
Control 
Proposal

Pledge on the part of Chinese city-gas enterprises to 
proactively drive methane emission control efforts.
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Climate 
Governance 
Initiatives

Towngas Smart Energy joined the Climate Governance 
Initiatives (CGI) in Hong Kong as one of the eight founding 
partners. Dr Christine Loh, the Independent Non-Executive 
Director of Towngas Smart Energy, was appointed to the 
Advisory Council and Mr Isaac Yeung, Senior Vice President 
of Towngas Smart Energy, was appointed to the Steering 
Committee. The Hong Kong Institute of Directors launched 
CGI Hong Kong, aiming to mobilise directors to address 
climate change in their businesses.

Hong Kong 
International 
Carbon 
Market 
Council

Towngas will offer useful insights on the development of 
carbon trading issues, covering Hong Kong and international 
markets, to support Hong Kong in developing an 
international carbon market.

Methane 
Guiding 
Principles 
partnership

Together with other signatories, Towngas reduces the 
impacts of methane emissions along the natural gas value 
chain.

TCFD 
Supporter

Commit to working toward its own implementation of TCFD 
recommendations to disclose and manage climate risks and 
opportunities.
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TERA-Award The first TERA-Award smart energy innovation competition 
jointly launched with State Power Investment Corporation 
Limited has been successfully held, and 208 projects from 
23 countries and regions have been received. The research 
results are mostly in the fields of hydrogen energy, new 
energy batteries, and energy internet projects, which fully 
reflect the innovation trend of zero-carbon technology.

The second edition of the TERA-Award was launched, 
carrying on from last year’s theme of “Exploring Zero-
Carbon Innovations for the Future”. The new edition aims to 
promote the realisation of the country’s “dual carbon” goals 
and sustainable development.

Towngas 
Energy 
Academy

Towngas Energy Academy is established to attract and 
lead scientific research in partnership with other scientific 
institutions. In this regard, Towngas Smart Energy also 
cooperated with Tsinghua University to set up a joint 
research centre for virtual power plant technologies in 
zero-carbon smart industrial parks, seeking to overcome 
technological bottlenecks as well as to drive the 
development and technological progress of energy Internet 
and new power systems.
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