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A midst rising global awareness of the grave environmental
and climate change challenges we face bhecause of
“anthropogenic” pollution, waste and global warming greenhouse
gas (GHG) emissions, responsible companies worldwide are
converging around a single realisation: that we cannot wait for our
politicians and governments to take a lead in finding a solution. prOdUCtion and innovation
Instead, we must take urgent and ambitious steps to begin to ) d by whatever measure
reduce pollution, and to cut back dramatically the CO, emissions ™ j -l e

at the heart of unchecked global warming. ' -
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The Global
Environmental

peratures
al era.

In the United Nations Climate hahgg:._-réﬁx'lji_.
in Paris in 2015, China committed to reduci
level to 60-65 v the 2005 levels by 2(
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mounting to take urgent and radical steps to
improve environmental protection.

1 Recognising the potentially irreversible harm
being inflicted on the environment, pressure is

The Global Environmental Challenge T




5 largest source of new CO, emission
+ Managing the challenges of urban concentration
» Managing waste

This creates a responsibility and obligation to
do all it can to mitigate environmental harm
and climate change.

» Commitment to Paris accords

« Innovating to reduce pollution, CO, emissions and
waste

The Global Environmental Challenge

With str

h.-"'-‘:fro theg /ernme
“thistarget has been”
accomplished three years
ahead of schedule. China
had successfully cut
carbon intensity by 46%
by the end of 2017.
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Yet Chinadid not stop here. To further mitigate global
climate change problems, China positions itself as the
world climate leader and launched the ‘Three-Year Action
Plan for Winning the Blue Sky War Defense Battle'. This
aims to further cut pollution emissions across China, and
improve air quality. It in particular targets the worrisome
PM 2.5 emissions, to be cut from present levels by 18%.

10  TheGlobal Environmental Challenge



Chinese Economy

By 2030

China's nominal GDP using
PPP exchange rate
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China’s Urbanisation
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The Greener Transitional
Energy - Natural Gas

To meet the rising urbanisation rate and thus the surging
y

.
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City Gas Applications

Natural gas is readily available and significantly cleaner than coal and oil. Our
initial aim is to ensure that natural gas is the preferred choice to meet China's
steadily growing energy demand while at the same time enabling China to meet
its CO, emission reduction targets.

Natural gas-accounted for 6% of China's primary energy consumptionin 2015. The
aimis forit to account for at least 10% of China's primary energy consumption by
2020 and 15% by 2030.

The consumption of natural gas hasincreased eleven-fold from 25 billion cubic
metres (BCM) in 2000 to 280 BCM in 2018. The government aims to further
increase the consumption to around 500 BCM in 2030.

How Towngas'Business Helps Chinain the Fight against Climate Change ~ 21



Residential
Applications

For household applications,
piped natural gas has become
popular for water heating,
space heating, cooking and even
clothes drying. Nowadays, over
500 million people in China

are within economic reach of
an efficient natural gas supply
ne . As urbanisation
rates urtherﬁaseq
households will be connecting

natural gas supply networks in
the coming years.

N
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Towngas has actively
participated in the

The Chinese government is development of these
encouraging the development of projects through
_ = s micro grids to supply electricity its Towngas Energy
- 'gjm:tt:g:i{;? to industrial parks, small cities Investment Company.
Nqﬁ'f,ﬁfgsuPr&\ﬁp:: and towns. The requirement is that
P g = the grids employ over 50% of their There are over

ot
_ energy from renewable sources. 30 projects being
If the grids use non-renewable negotiated, with

sources, their overall efficiency 10 .
must be above 70%. This is where around pI’OJECtS

CHP and DEC projects can play a already commissioned
valuable role. or being built.

How Towngas'Business Helps China in the Fight against Climate Change 25



Transportation

The Rising Need for LNG Trucks

China has set a policy to encourage conversion of diesel and gasoline vehicles to
make use of Compressed Natural Gas (CNG) and Liquefied Natural Gas (LNG).

/1 @ | Thereareabout5million natural gas vehicles in China,
@=©" outof which 200,000 are LNG trucks.

The number of CNG and LNG refilling stations continues to increase.

As this infrastructure develops, more natural gas vehicles
will be on the road, especially LNG trucks.

LNG Refilling Stati
Linzhou, Henan Pro

Towngas has built its infrastructure for CNG
and LNG vebhicle refilling. We have over 100
natural gas refilling stations in operation or
being built in China.

Using natural gas as a clean transportation
fuel also extends to marine transport not just
at sea, but on China's canals, rivers and lakes.

We have also invested in the first LNG marine
vessel refilling station in Nanjing.

How Towngas'Business Helps China in the Fight against Climate Change ~ 27
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Water Treatment

Hua Yan Water, a subsidiary company of Towngas, sought business
collaboration with the piped gas business and launched operations when the
mainland water market opened in 2005.

Towngas has invested in seven water projects successively in:

¢ Wujiang district ¢ Zhengpu Port new district

¢ Suzhou, Jiangsu ¢ Anhui province
\ ¢ Wuhu, Anhui 6 Jiangbei Industrial Zone, Anhui
= ¢ Suzhou Industrial Park

The projects cover water production and distribution, wastewater treatment,
industrial wastewater treatment, water reuse and network construction
Services.

By the end of 2018, Hua Yan
ad constructed and was
10 modern water plants
sserving more than 2.2

million households.

Towngas also invested in the Guangdong-Hong Kong-Macao Greater Bay Area's
first water and environmental protection project in Foshan in 2018.

|The total lLength of its pipe
l' Jl1etw='ork exceeds 8,000 km, with
 ddily water supply capacity of
"'"""--qmore than 2.5 miltion‘tonnes and a

daily sewage treatment capacity
of 520,000 tonnes.

Towngas continues to explore new
~ methods and ideas to save energy
T -.and.reducewaterconsumptlon|n
orq_e’ﬁoachleve sustainable use of
h""i,, = water resources.

i

Hua Yan Water Plantin Wuuang e
Jiangsu Province

How Towngas'Business Helps China in the Fight against Climate Change 33



Sewage Treatment

With its experience in sewage treatment, Hua Yan
Water has also operated an industrial waste plant for
aninternational electronic firm

in Suzhou Industrial Park since 2011.

. The plant can treat 92,000 tonnes of industrial
=7 wastewater per day. After going through the biological
Q film processing procedure, the treated water meets the
Class IV Surface Water Ambient Quality Standard.

S

Industrial Waste Water Treatment
Plantin Suzhou Industrial Park,
Jiangsu Province

34  HowTowngas'Business Helgs China in the Fight against Climate Change
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“ Hall of Innovation

Green Technology

Our Green Innovation

As a leader in green innovation, Towngas is dedicated to the
development of a range of advanced technologies to fight
against climate change.

(@ Capturing & Using Landfill Gas @ Clean Coal Utilisation

@@ Coalbed Methane (CBM) Utilisation @@ High Temperature Tar Oil Utilisation

(@ Hydro-treated Vegetable Qil (HVO) (@@ Carbon Capture & Utilisation (CCU)

How Towngas'Business Helps China in the Fight against Climate Change ~ 35






Coalbed Methane
Utilisation

& Coalbed methane (CBM)is an unconventional gas
resource which is hosted and associated with coal
seams. Methane (CH,) is the main gas content.

@@ By extracting the CBM before mining activity starts,

we can prevent gas incidents, thereby enhancing
safety in coal mines and reducing pollution.

Making use of the abundant CBM supply in Shanxi province,
Towngas has liquefied the extracted CBM with world-
leading cryogenic technology since 2008.

Liquefied coalbed methane (LCBM) is a new form of safe,
clean and easy-to-transport energy. The process helps to
recapture gas that would otherwise be wasted in flaring.

Towngas' liquefaction plant is currently
one of the largest CBM liquefaction plants
in China with an annual production capacity
of 250 million cubic metres.







Clean Coal Utilisation

Due to the insufficient domestic supply
of oil and natural gas, China has to
rely heavily on imported resources
“to meet the needs for its rapid
development. With abundant coal

Ethylene Glycol Plantin
_ Ordos, Inner Mongolia

In 2015, ECO began producing 300,000 tonnes of methanol annually in Inner
Mongolia using a coal gasification technique, through which syngas is made and
further synthesised into methanol, which can be used as a clean vehicular fuel
and as raw material for numerous chemical products.

Apart from methanol, ECO has successfully produced ethylene glycol (EG) using
the coal gasification technique, yielding an annual capacity of 120,000 tonnes. EG
has a wide range of applications and is the key chemical in polyester production.
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on Capture and U
different from carbo

apture and storage (C

hile CCS stores CO,
physical location, CCU focuses
on converting the captured
CO, into a useful product of
higher economic value. As CCU
- technology is further developed,
it will become massively
important in reducing carbon
emissions, particularly in the
industrial sector.

Towngas has conducted
in-depth research into how CO,
can be captured and utilised
effectively.

How Towngas' Business Helps China in the Fight against Climate Chal}ge 45 ..
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Our Businesses

Based in Hong Kong, our portfolio currently
includes 254 projects in 26 provinces,
autonomous regions and municipalities in
mainland China, as well as one in Thailand.

AsatDecember 2018
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0 Towngas Group Hong Kong headquarters .
@ Piped city-gas projects (Towngas) Hainan

. Piped city-gas projects (Towngas China)
5 Liquefied natural gas receiving station Distributed Energy System
Provincial natural gas pipeline network LNG refilling stations (Towngas)

CNG refilling stations (Towngas China)

City high pressure pipeline network / '
Underground gas storage (Towngas) O

. . Water / Waste treatment projects
A City high pressure pipeline network proj

(Towngas China) ‘ Telecommunication projects

VYA'Y How Towngas'Business Helps China in the Fight against Climate Change
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° ... Zhejiang
o0 ©
o= L East China Sea
[

Jiangxi Fujian
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@ Guangdong
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Hong Kong

M coal mining
. Coal-based chemical processing
. Upstream projects
A Coal logistic project
' CNG / LNG refilling stations
@\ Biomass
@ Other projects (New Energy)
‘ Oilfield project
Other projects

Besides technology...

Towngas also contributes to
a greener world through other means

How Towngas'Business Helps China in the Fight against Climate Change
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Carbon Trading and
Green Financing

The Kyoto Protocol, signed by
180 countries in 1997, called for 37
industrialised countries to reduce their
greenhouse gas emissions between the
years of 2008 and 2012 to levels that are
5% lower than those of 1990. In response
to this agreement, carbon trading began
as a means to control CO, pollution

by providing economic incentives for
achieving emissions reductions.

In COP21, China agreed to
reduce its carbon intensity
by 60-65% by 2030.
China's Emissions Trading
em, which has operated
gional pilot programme
3, was expanded
r 1 December 2017.
arbon market
wer generation
accounts for
China’s total



Green Financing

Towngas issued its
in November 2017 ba
established Towngas G

e issuance of green bond:s

anies to tap into a new
sasan additional f
finance'environmental pro

As the first energy utilit
toissue green bonds,
milestone in its financi
strategy.




Our Future at a Glance

Waste Problems
Food waste treatment & utilisation
Agricultural waste treatment & utilisation
Capturing & using landfill gas
Coalbed methane utilisation
Hydro-treated vegetable oi

High temperatu ;?M

Water Problem

Energy Problems
Efficiency enhancement

Combined heat & power

Air Pollution
City gas

Coal to gas

Step by step...

Town gaé IS
building a
br' h}
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