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Glossary of Acronyms

3P Approach People, Public and Private approach
CPPP Cleaner Production Partnership Programme
DJ Allocation Plan Dongjiang Basin Water Resources Allocation 

Plan
DSD HKSAR Government Drainage Services 

Department
EWI Programme Environment and Water Industry Programme
HKPC Hong Kong Productivity Council
HKSAR Hong Kong Special Administrative Region
HKUST Hong Kong University of Science and 

Technology
ITC Innovation and Technology Commission
ITF Innovation and Technology Fund
kWh/m3 Kilowatt-hour per cubic metre
LNG Liquefied Natural Gas
mcm Million Cubic Meters
MEWR Ministry of the Environment and Water 

Resources of the Republic of Singapore
PRD Pearl River Delta
PUB Public Utilities Board (formerly known as 

the national water agency of the Republic of 
Singapore)

R&D Research and Development
RM Malaysian Ringgit
RMB Chinese Yuan
RO Reverse Osmosis
SSEZ Shenzhen Special Economic Zone
SANI® Process Sulphate reduction, Autotrophic 

Denitrification and Nitrification Integration 
Process

TWM HKSAR Government’s Total Water 
Management

WSD HKSAR Government Water Supplies 
Department
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Executive Summary

Hong Kong relies on Guangdong’s East River (the Dongjiang) for 70-
80 per cent of their fresh water supply. The River is shared with five 
cities in the Pearl River Delta Region under the Dongjiang Basin Water 
Resources Allocation Plan. The Plan is set at the maximum usable 
water resources limit and is unlikely to have surplus capacity in the 
future.
 
The river is under increasing pressure from industrialisation, 
urbanisation and population growth, therefore, reductions in the 
available volume of Dongjiang water are very possible in the not-so-
distant future. This could cause tension in the region and pose a direct 
threat to Hong Kong’s well-being.
 
In the belief that we must prepare for such an eventuality, this report 
leverages water-sustainability models from elsewhere. Singapore’s 
handling of its water resources makes a relevant example for 
Hong Kong as the two ‘coastal cities’ share many geographical and 
proportional similarities, and Singapore has made great progress 
towards achieving water self-sufficiency. Examining key factors and 
how they drive the two cities’ approaches to the issue can provide the 
keys to a future sustainable water plan for Hong Kong.
 
In the early years, as population-driven water needs grew, both cities 
responded by increasing their local catchment capacities. However, 
both cities met severe bottlenecks in the early 1960s when supply 
shocks and severe droughts forced them into bouts of extreme water 
rationing, and both needed to find long-term solutions.
 
The year 1965 was a watershed year for both cities.
 
For Hong Kong it marked the start of a one-way approach that has 
fostered water dependency ever since. For the pragmatic colonial 
government, the DongShen negotiations were a simple commercial 
transaction. Far more importantly for Mainland policy makers was 
the DongShen’s role as a driver of their Eight-word Policy –“long-term 
planning and full utilisation (長期打算，充分利用)” towards Hong 
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Kong. Solving Hong Kong’s long-term water supply helps safeguard 
the core need for stability of the Chinese Communist Party. Since 
the reunification in 1997, both sides have fully embraced water 
dependency.
 
In contrast, Singapore’s gaining of political independence in 1965 
provided a completely different drive away from water dependency. 
Although receiving cheap water from Johor was convenient and 
constitutionally guaranteed for 100 years, water could no longer be 
viewed as a mere commodity. It was an issue of “life-and-death” at a 
national security level.
 
Hong Kong’s water-affairs are administered under a segmented 
departmental structure and ultimately overseen by the Financial 
Secretary. The final call in justifying water policy decisions is purely 
economic, overshadowing the long-term benefits of water innovation 
and the public goods of sustainability and self-resilience.
 
In comparison, Singapore has one national water agency – Public 
Utilities Board (PUB). PUB charts its Water Master Plan and has 
power to decide on water investments that help meet the long-term 
sustainable development needs of the city state.
 
Visionary leadership and well-funded campaigns to rally public action 
are also important drivers of Singapore’s water success. The island’s 
leadership has always positioned water at the top level of public 
concerns and PUB has managed water in a closed loop from supply to 
discharge. Singapore’s water success can be seen in its development 
of a sizable water-based economy.
 
In contrast, Hong Kong seems half-hearted. Its so-called Total Water 
Management strategy does not manage water in a closed loop. Its 
water tariff structure has not been reviewed since it was set in 1995, 
and it continues to ignore the entire cost of seawater used, which 
accounts for over 20 per cent of total water consumption. Hong 
Kong’s taxpayers subsidise over 60 per cent of the cost of fresh water, 
and 100 per cent of seawater.
 
Nevertheless, Singapore’s water success does have an Achilles’ heel. 
Reclamation and desalination activities are both energy intensive, and 
thus expensive. Plus, Singapore depends on neighbouring Malaysia 
and Indonesia for most of its electrical energy. Although Singapore is 
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trying to diversify its energy sources, it does seem to have replaced 
water vulnerability with energy dependency.
 
Hong Kong is in a similar position, depending on Mainland China 
for both water and energy. As global citizens in an era of climate 
change, people should strive to stand on their own two feet. One 
way or another, Hong Kong will eventually be forced to become 
more self-resilient, if only in order to take more responsibility as a 
regional partner and become an even stronger contributor to China’s 
development. 
 
Opportunity accompanies crisis. Great possibilities lie ahead for 
Hong Kong if it chooses to grasp them. Although it lost its innovative 
impetus in the late 1980s, it was once a pioneer with its unique 
seawater flushing system and has made ground-breaking progress in 
recent years by leveraging on past experience.
 
The world’s population has shown a great tendency in recent years 
to urbanise in coastal regions. In this era of “living on the edge”, 
Hong Kong’s long-term experience in the constructive use of highly-
corrosive seawater and effective waste water treatment facilities as a 
coastal city is a saleable asset.
 
With enthusiastic policy direction and sufficient support to close its 
own water loop and further advance its multiple water systems, Hong 
Kong could become a water-knowledge hub for coastal China and 
beyond.
 
If we do not grasp this chance, others will.
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Introduction

Hong Kong sources most of its potable water from the Dongjiang 
River in China and our community generally sees this as a secure 
and guaranteed arrangement. Under the “One Country, Two 
Systems” and given the large sums Hong Kong pays for this 
convenience, it seems unlikely that Mainland authorities will ever 
cut off supply. However, after investigating the issue, it appears 
that reductions in the available volume of Dongjiang water are 
possible in the not-so-distant future. Based on the belief that 
people in Hong Kong must prepare for such an eventuality, 
this report examines water sustainability models elsewhere to 
propose answers to the vital question of Hong Kong’s future
water security.

The Dongjiang River is under increasing pressure from 
industrialisation, urbanisation and a growing population in the 
Pearl River Delta (PRD) region. The twin problems of increasing 
pollution and demand have resulted in all the Mainland cities 
under the Dongjiang Basin Water Resources Allocation Plan1 (the 
DJ Allocation Plan) approaching or surpassing their allocations by 
20102. Furthermore, under the 12th Five-year Plan, Guangdong 
has to lower its water consumption from 46,960 million cubic 
metres (mcm) to 45,800 mcm and with 40 million people in the 
PRD, it seems likely that Hong Kong’s seven million will eventually 
be affected. Hong Kong’s current water policies, which depend 
on continued reliance on Dongjiang water, have been criticised 
as being “short-sighted”4. The HKSAR Government needs to start 
looking at ways to manage and conserve its own water resources 
better, to help ease the pressure on an increasingly thirsty 
Guangdong Province.5  

Singapore’s handling of its water resources is a relevant example 
for Hong Kong as it has much in common with the the Special 
Administrative Region. Both cities are in a similar situation as 
they are naturally water-scarce. This has resulted in both cities 
importing water and essentially becoming dependent on an 
outside government. However, the two have taken dramatically 

1

Hong Kong’s 
water source is 
threatened so 
its supply could 
be reduced

The Dongjiang 
River supplies 
Hong Kong 
and five PRD-
cities at its 
maximum water 
capacity. Hong 
Kong needs 
sustainable 
solution

Singapore’s 
handling of its 
water is relevant 
to Hong Kong
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different approaches to this problem. Singapore has made great 
progress in moving towards water self-sufficiency, while Hong 
Kong seems content to continue its reliance on an increasingly 
threatened external source. 

Examining several key factors and how they drive the two cities’ 
approaches towards water dependency could, therefore, provide 
keys to a sustainable future water plan for Hong Kong.
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2 Evolution of Water Policies

2.1 On the Same Track: Responding to 
 Population Growth 

2.1.1 Population Growth and Water Stress 

Both cities’ water resource management systems are primarily 
population-driven (Chart 1). Water consumption rises in simple 
correlation with population growth. Securing more water has 
been a constant challenge for both cities since their early days.

Chart 1: Population and Water Consumption (1970s-2010s)

Year*: Hong Kong’s year marks start from 1971 with 10-year intervals and   
 Singapore’s year marks start from 1970 with 10-year intervals.
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Quick Facts 1:  
Population and Density of Hong Kong and Singapore

Hong Kong and Singapore both have growing populations and 
high population densities. By 2031, the populations of each city 
will have increased by over a million people and this will translate 
directly into a higher demand for water. Despite the projected 
increased strain on water resources, governments still generally 
encourage population growth for the sake of commercial and 
industrial development (see population projections by the two 
cities for 2041 and 2060).10 

Population and Density of Hong Kong and Singapore (2012)
 Hong Kong11 Singapore12 
Population (millions) 7,154.6 5,312.4
Population density (people/km2) 6,620 7,422

Population Projections for Hong Kong and 
Singapore (millions)

Hong Kong13 
Year Population
2011 7.02
2021 7.66
2031 8.16
2041 8.47

Singapore14

Year Population
2010 5.08
2020 5.8 – 6.0
2030 6.5 – 6.9
2060 7.0
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2.1.2 Prioritising Local Catchment and Storage Capacity

Geographic features of the two cities, including weather and 
rainfall, have shaped their approaches towards water catchment 
and storage. In terms of weather, Hong Kong has four seasons 
while Singapore has only two. Both places enjoy ample rainfall 
and are subject to oceanic climate. In the case of Singapore, 
rainfall is constant throughout the year. However, both cities 
face the challenge of fresh water scarcity. Hong Kong’s per capita 
natural fresh water resource is only 150 cubic metres (m3)15, while 
Singapore’s amounts to 211 m3,16 placing both cities well below 
the United Nations water scarcity benchmark of 1,000 m3.17 
Their small sizes also mean that both have extremely limited 
groundwater resources and possess few rivers or lakes of notable 
size. This has made them look eagerly to maximising their ample 
rainfall retention as natural sources by setting aside more areas of 
land for water catchment.

A third of Hong Kong’s land is protected as designated water-
gathering ground and the territory has 17 reservoirs. Owing to 
the shortage of suitable land, two reservoirs (Plover Cove and 
High Island) were built in natural bays of the sea.18 Some 45 years 
ago, Plover Cove Reservoir was a global innovation that set a new 
direction for coastal regions pursuing extra catchment capacity.19 
Singapore has made even more of an effort to maximise its water 
catchment area, with two-thirds of the island’s land currently 
used for water catchment; and it is looking to increase this to 90 
per cent by 2060. Singapore has also built 17 reservoirs, including 
one in the sea (Marina Barrage), and it has dammed several of its 
rivers.20  

Table 1 illustrates the two cities’ reservoirs and storage capacities. 
It is clear that both, up until the 1980s, focused on reservoir 
building as the main solution to the problem of fresh water 
scarcity. However, Hong Kong stopped capitalising on this water 
source upon the completion of its last reservoir in 1979, while 
Singapore has continued building on in the new millennium. 
The biggest fresh water reservoir in Singapore – the Marina 
Reservoir – was completed in 2008, and boosted the city’s total 
storage capacity significantly, alone supplying up to 10 per cent 
of total demand.21 Marina Reservoir is also Singapore’s first fresh 
water reservoir built in a natural bay of the sea.

Both cities are 
well below the 
United Nations 
water scarcity 
benchmark

Hong Kong and 
Singapore use 
1/3 and 2/3 
of their land 
respectively 
for water 
catchment

Hong Kong 
stopped 
increasing its 
water storage 
capacity since 
1979, while 
Singapore 
continued 
expansion 
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Table 1: Reservoirs in Hong Kong and Singapore
Hong Kong22 Singapore23 
Year of 
completion 

Name Storage 
capacity  
(mcm)

Year of 
completion 

Name Storage 
capacity24  
( mcm)

1863 Pok Fu Lam 
Reservoir

0.233 1894 MacRitchie 
Reservoir

4.2

1888 Tai Tam Upper 
Reservoir

1.49 1912 Lower Peirce 
Reservoir

2.8

1904 Tai Tam Byewash 
Reservoir

0.08 1969 Lower & 
Upper Seletar 
Reservoirs

24.1

1907 Tai Tam 
Intermediate 
Reservoir

0.686 1974 Upper Peirce 
Reservoir

27.8

1910 Kowloon 
Reservoir

1.578 1975 Kranji 
Reservior

22.5

1917 Tai Tam Tuk 
Reservoir

6.047 Pandan 
Reservoir

1926 Kowloon 
Reception 
Reservoir

0.121 1981 Murai 
Reservoir

31.4

1929 Shek Lei Pui 
Reservoir

0.374 Poyan 
Reservoir

1931 Kowloon 
Byewash 
Reservoir

0.8 Sarimbun 
Reservoir

1932 Aberdeen Upper 
Reservoir

0.773 Tengeh 
Reservoir

1932 Aberdeen Lower 
Reservoir

0.486 1981 Pulau Tekong 
Reservoir

Est. 6

1937 Shing Mun 
Reservoir

13.279 Jurong Lake 
Reservoir

1957 Tai Lam Chung 
Reservoir

20.49 1984 Bedok 
Reservoir

23.2

1963 Shek Pik 
Reservoir

24.461 Sungei Seletar 
Reservior

1965 Lower Shing Mun 
Reservoir

4.299 2008 Marina 
Reservoir

Est. 
66.4

1973 Plover Cove 
Reservoir

229.729 2011 Punggol 
Reservoir

1979 High Island 
Reservoir

281.124 2011 Serangoon 
Reservoir

Total Storage 
Capacity (mcm)

586.05 Total Storage 
Capacity
(mcm, pre-200425)

142
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Quick Facts 2: 
Geographic Features of Hong Kong and Singapore

Both Hong Kong and Singapore are coastal cities. Hong Kong 
has a total land area of 1,104 km² and a land connection with 
Mainland China while Singapore’s land mass is 716.1 km², which 
is substantially smaller than Hong Kong, and it is completely 
detached from Malaysia.

Hong Kong’s terrain is mainly hilly to mountainous with steep 
slopes and lowlands in the north. In contrast, Singapore is mostly 
lowland with a gently undulating central plateau that contains 
natural water catchment areas and nature preserves. 

Geographic Features of Hong Kong and Singapore

Hong Kong Singapore
Land area (km2) 1,10426 716.127 
Elevation (m) 0 – 95728 0 – 16629 
Average annual temperature (°C) 10 – 3130 24 – 3231 
Average annual precipitation (mm) 1,924.732 2,096.233 
Wettest month July34 December35 
Driest month March36 February37 

Hong Kong
Singapore
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2.1.3 Water Importation

Despite efforts to utilise local resources, both cities must import 
water to meet demand. In the first decade of the DongShen 
Project (details in section 2.3.1) , under which water is supplied 
to Hong Kong, Hong Kong sourced about 20-30 per cent of its 
total supply from Guangdong Province. The amount progressively 
increased such that the Project supplied nearly half of Hong 
Kong’s potable water. Soon after the signing of the Sino-British 
Joint Declaration in 1984, imports increased to meet around 
70-80 per cent of total demand, and they continue to supply the 
majority of Hong Kong’s daily needs (Chart 2).

At the beginning of the 1960s, Singapore sourced almost all of 
its water from neighbouring Johor in Malaysia.39 However, unlike 
Hong Kong, it then progressively decreased the proportion of 
imports through the development of local catchment and storage 
capacity. By 2003, it claimed it was able to fulfil almost half of its 
requirements locally.40 However, Malaysian official data suggests 
that Singapore was importing a much higher proportion of its 
water from Johor, 60-90 per cent.41 In either case, Singapore does 
appear to have reduced its reliance on imported water by at least 
50 per cent.42

Chart 2: Dongjiang Fresh Water Resources: Imported vs Local Supply 
 (1965 - 2012)38

Hong Kong 
has increased 
its reliance on 
water imports 
to 70-80 per 
cent of its total 
fresh water 
consumption

Singapore has 
decreased its 
reliance on 
water imports 
by 50 per cent 
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2.2 Turning point: Water Rationing and 
 Solutions in the 1960s

The early 1960s was a significant time for both cities’ water policy 
development. 

2.2.1 Water Rationing Levels

In June 1963, Hong Kong imposed its most severe level of 
rationing. Residents were supplied with four hours of water every 
four days for an entire year.43 At about the same time, from April 
1963, Singaporeans experienced a 12-hour rationing system. 
Rationing was initially applied by zones but then had to be quickly 
extended to the entire island. Singapore’s entire supply was 
then suspended every day from 8:00 am to 8:00 pm for about 
ten months.44 Both events marked the worst and longest water 
rationing in history for both cities. 

1965 was another key year for both cities. Both realised that, if 
they remained complacent, they could be brought to their knees 
in the future over water-related matters.

2.2.2 Two Cities’ Responses
Hong Kong
In 1965, Hong Kong’s long-term water policy direction took off 
when the DongShen Project (initiated in 1960) formally started to 
supply water from Guangdong’s Dongjiang River. Hong Kong, at 
the same time, initiated several other innovative solutions. Aside 
from building fresh water reservoirs where once there was sea, 
it also legislated to install the world’s only dual-supply system, in 
which seawater is used for toilet flushing and allowing fresh water 
to be used for other purposes. However, not all of Hong Kong’s 
innovations succeeded. Its attempt to build, what would then have 
been the world’s largest desalination plant, proved too ambitious 
and was abandoned in 1992.45  
 
Singapore
Also in 1965, Singapore split from Malaysia and became an 
independent city-state. Singapore’s two water supply agreements 
with Johor were signed at about the same time as the DongShen 
Project started, but Singapore’s arrangements have had a very 
different outcome. Singapore’s 1961 Agreement expired on 
31 August 2011, and was not renewed. Its second, the 1962 

In 1963 
both cities 
experienced 
their worst and 
longest water 
rationing

1965 was a 
water-policy 
turning point 
for both cities

In 1965, the 
DongShen 
Project began 
supplying 
water to Hong 
Kong

Singapore went 
independent 
with two 
constitutionally 
guaranteed 
water 
agreements
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Agreement, will expire in 2061 and the government has already 
announced that it has no intention of renewing it. Singapore 
realised that it could let these agreements lapse as they had 
implemented innovative local solutions, such as NEWater and 
desalination.46 These arrangements have turned Singapore from a 
water-scarce city into “a city of gardens and water”.47 

2.3 Evolution of Water Policies  

Both cities learnt a lesson from the hardship water rationing 
imposed on all factions of society, but they did not come to the 
same political solutions. The different sovereign statuses of the 
two cities coloured their approaches towards water dependency. 
It is in this area that one of the main differences between the two 
cities emerges. 
  
2.3.1 Political Considerations in Searching for More Water
The Hong Kong Approach – 
One-Way Road to Potable Water Dependence

a) The DongShen Project

Hong Kong has taken a one-way approach, which has led to water 
dependency ever since the DongShen agreement came into the 
picture in the early 1960s. 

For the colonial government, the DongShen negotiations were a 
matter of business. Water was considered a commodity and the 
import of water was merely a commercial transaction. For the 
Chinese government, commercial consideration was only one of the 
many facets of the deal: the underlying political intention, enabling 
the Central Government’s Eight-words Policy – “Long-Term Planning 
and Full Utilisation (八字方針 ─ 長期打算，充分利用)” to be applied to 
Hong Kong, was a far more important driver. In short, solving Hong 
Kong’s long-term water shortage safeguarded the core interests of 
the Chinese Communist Party.48  

b) The DongShen’s Role in Sino-British Negotiations over the 
Handover of Hong Kong

While the DongShen deal has stabilised Hong Kong’s water 
supply needs, the British found themselves in an even more 
“indefensible” position in the Sino-British negotiations about 
Hong Kong Island. The project quickly became Hong Kong’s 
“life-blood”. The fact that Hong Kong was a “borrowed place on 

The different 
sovereign 
status of the 
cities results 
in differing 
solutions

The DongShen 
Project secured 
the core 
interests of 
the Chinese 
Communist 
Party but 
was seen as 
a commercial 
transaction by 
the colonial 
government

Hong Kong’s 
water 
dependency was 
embraced by all 
parties pre- and 
post- 1997
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borrowed time” made the water tie with Mainland China stronger 
because it suited the long-term needs of both the colonial 
and Chinese governments. Water dependency was, therefore, 
embraced by both, before and after reunification.49 

c) Current and Future Trends of the Dongjiang Water Supply

The Dongjiang currently accounts for 70-80 per cent of Hong 
Kong’s fresh water supply (Table 2) and will remain Hong Kong’s 
dominant source for the foreseeable future. However, the River’s 
quality and capacity is increasingly threatened, but Hong Kong 
seems content to continue its reliance. Hong Kong bases its 
water resources management on its entitled maximum allotment 
of 1,100 mcm per annum which was set in 2008 under the DJ 
Allocation Plan.50 There are five cities in the Donjiang Basin, 
Guangzhou, Shenzhen, Dongguang, Huizhou and Heyuan that 
are also included in the plan and have fixed water allotments. It 
should be noted that the allotments for each of these cities has 
been set based on the maximum possible amount of water that 
the river can supply.     

Table 2: Breakdown of Hong Kong’s Water Resources 
 (1998-2011)51 
Year Rainfall 

(mm)
Fresh
only

Water
(%)

Local 
Yield

Dongjiang 
Water

Seawater Local 
Yield

Dongjiang 
Water

1998 2,564.6 20 63 17 24 76
1999 2,129.1 10 70 20 13 87
2000 2,752.3 22 59 19 27 73
2001 3,091.8 24 58 19 29 71
2002 2,490.0 20 60 19 25 75
2003 1,941.9 20 61 19 25 75
2004 1,738.6 9 69 22 12 88
2005 3,214.5 22 58 20 28 72
2006 2,627.8 27 52 22 34 66
2007 1,706.9 16 61 23 21 79
2008 3,066.2 26 52 22 34 66
2009 2,182.3 18 60 22 23 77
2010 2,371.7 19 58 23 25 75
2011 1,476.7 9 69 23 11 89
2012 1,924.7 18 59 23 23 77

Hong Kong will 
remain 70-80 
per cent water 
dependent on a 
threatened and 
shared water 
source

Including Seawater
(%)
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d) Seawater Flushing System 

Even though Hong Kong was “outsourcing a significant amount of 
water” to Guangdong, it was still highly water-stressed. In the late 
1950s, Hong Kong started the installation of its dual water supply 
system52. The use of seawater makes up about 20 per cent of 
Hong Kong’s total water usage, and forms a stable component of 
its total supply (Chart 3).
 
Chart 3: Breakdown of Hong Kong’s Water Sources (2012)53

Singapore’s Approach in the Context of Political Considerations
a) Life-And-Death

In contrast, for Singapore, becoming an independent city-state 
meant that all means of reducing its water dependency on an 
outside source needed to be thoroughly explored. Water was 
no longer viewed as just a commodity, but rather as a “life-and-
death” issue at the national security level. 

b) Holistic Approach

Actively looking to reduce its dependency, Singapore has taken a 
highly proactive approach through a 50-year plan. The plan aims 
to diversify the city’s supply from a major single foreign source 
(Johor) to various alternatives available within the state (Chart 4). 
This will be further discussed.  

Chart 4: Breakdown of Singapore’s Water Sources (2012)54

Imported water

Local catchment

Seawater

59%
23%

18%

Hong Kong uses 
seawater for 
flushing, which 
accounts for 
20 per cent of 
water use

Singapore 
is politically 
independent 
so reducing 
dependency is 
a life-and-death 
issue

Local catchment

Imported water

Reclaimed water (NEWater)

Desalinated water

40%
30%

20%

10%
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Quick Facts 3: 
Economic Activities of Hong Kong and Singapore

Hong Kong and Singapore both have strong economies despite 
their scant natural resources. Singapore has a higher per capita 
GDP than Hong Kong.

Gross Domestic Product (GDP) of Hong Kong and Singapore 
in 2012

Hong Kong55 Singapore56 
GDP (million US$) 243,682.15 270,053.46
per capita GDP (million US$) 36,651 52,113

Both economies are service-based. Neither requires a large 
amount of water for heavy manufacturing or agriculture.

Breakdown of GDP by Economic Activity (per cent)

Singapore (2013)58

Manufacturing 19.5
Utilities 1.5
Construction 4.1
Services 64.0
Others 10.9
Total 100

Services

ConstructionManufacturing
UtilitiesHong Kong (2011)57

Manufacturing 2
Utilities 2
Construction 3
Services 93
Others 0
Total 100

Services

Construction

Manufacturing

Utilities

Others
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2.3.2 Water Consumption and Demand Management
Consumption Patterns
Both cities continue to grow, and both economies are service-
based, with little heavy industry. Therefore, a large proportion of 
their water demand comes from the domestic sector (Table 3).59 
This requires both cities to put a high priority on demand-side 
management.60 

Table 3: Fresh water use (Breakdown by Sector)
Hong Kong (2011)61 Singapore (2013)62 

Sector Percentage Sector Percentage

Domestic 54.1 Domestic   53
Construction/
shipping

 1.5 Shipping 0.4

Government 
Establishments

4.5 Government and 
Statutory Boards 

6.74

Industry 6.3 Commerce/
Industry

 39.9

Service Trade 25.6
Flushing 8

Total 100 Total 100

Effectiveness of Demand Management
In the past ten years, Hong Kong’s population grew by 6.6 per cent 
(less than half a million people) and GDP increased by 55 per cent. 
Total water consumption and per capita domestic consumption 
both changed marginally. Over the same time, Singapore’s 
population increased by 29 per cent (over 1 million people) and 
its GDP increased by 123 per cent (more than double) with 40 
per cent more total annual water consumption. However, it has 
reduced its per capita domestic consumption by nearly 10 per 
cent (Table 4). Singapore seems to have been more effective in 
managing its water demand. 

Water demand 
is mainly from 
the domestic 
sector for both 
cities

Singapore is 
more effective 
at managing 
water demand 
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Table 4: Comparison of Population, GDP and Water Consumption

Population
(millions)

Per Capita GDP
(US$)

Total Annual Water 
Consumption 

(mcm)

Per Capita Water 
Consumption 

(litres/day)

Year Hong Kong63 Singapore64 Hong Kong65 Singapore66 Hong Kong67 Singapore68 Hong Kong*,69 Singapore#,70 

2003 6.731 4.115 23,559 23,319 1,215 447 213 165
2004 6.784 4.167 24,454 27,046 1,210 439 219 162
2005 6.813 4.266 26,092 29,400 1,231 440 216 160
2006 6.857 4.401 27,699 33,090 1,223 519 219 158
2007 6.916 4.589 29,900 38,763 1,222 534 226 157
2008 6.958 4.839 30,865 39,384 1,231 552 222 156
2009 6.973 4.988 29,882 37,860 1,223 562 227 155
2010 7.024 5.077 31,757 45,640 1,206 597 224 154
2011 7.112 5.184 35,100 51,237 1,193 603 225 153
2012 7.174 5.312 36,590 52,051 1,208 628 220 152

* Each value in this column refers to the sum of Per Capita Domestic Fresh Water Consumption and Per Capita Flushing Water 
(Fresh Water & Seawater) Consumption in the corresponding financial year.

# Each value in this column refers to the Per Capita Domestic Fresh Water Consumption in the corresponding calendar year.

Future Challenges and Targets
Hong Kong’s per capita fresh water consumption has gradually 
increased from 113 litres of fresh water a day in 1993 to 125 litres 
a day in 2012. Once seawater is accounted for, Hong Kong’s total 
domestic per capita consumption increases to 220 litres a day 
(2012)71. This is substantially more than Singapore’s 152 litres a 
day72.   

The world average per capita domestic water consumption is 
170 litres a day, and many European cities, including Barcelona, 
Copenhagen and Hamburg, have managed to reduce their usage 
to around 100 litres a day.73 In this regard, both Hong Kong and 
Singapore have substantial room for improvement. Singapore 
is aiming to do this by reducing its domestic per capita daily 
consumption to 140 litres by 203074. In contrast, Hong Kong has 
not set any targets yet.  

2.3.3 Water Tariffs

The two cities price water in a very different manner. Water 
pricing can be a tricky problem for governments, as raising the 
cost of basic commodities is politically sensitive and can lead to 
social unrest. However, keeping prices artificially low creates the 
potential for water to be undervalued and wasted. It is, therefore, 

Hong Kong’s 
per capita 
domestic 
consumption 
is much 
higher than 
Singapore’s

Singapore 
aims to 
further reduce 
consumption 
to 140 litres a 
day while Hong 
Kong has no 
target
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important for cities to strike a balance between social stability 
and water conservation.75

Hong Kong
Hong Kong’s water tariffs are among the lowest in the world; 
they are heavily subsidised by taxpayers and have remained 
virtually unchanged since 1995.76 Supply is charged through a 
four-tier system but at a very low rate and the first 12 m3 are free 
(Table 5). Seawater for toilet flushing, which accounts for 22 per 
cent of Hong Kong’s water use, has always been supplied and 
disposed of completely free of charge. Water fees, therefore, do 
not reflect actual costs, resulting in overconsumption and lack of 
conservation incentives.77 

Table 5: Hong Kong Water Tariffs78 
Domestic Rate for a 4-Month Period Non-Domestic Rates 
Tier Consumption 

Block (m³/4 months)
Price 
(HK$)

Price 
(US$)

Purpose Price 
(HK$/m³)

Price
(US$/m³)

1st 0-12 Free Free Trade 4.58 0.59
2nd 13-43 4.16 0.53 Construction 7.11 0.91

3rd 43-62 6.45 0.83 Non-Local 
Vessels

10.93 1.4

4th 62+ 9.05 1.16 Local Vessels 4.58 0.59

Singapore
Singapore has embarked on economic water-conservation efforts 
and priced water to reflect its true cost.79 This is considered to 
be the best policy to prevent wastage.80 Table 6 summarises 
Singapore’s water tariff structure.

Table 6: Singapore Water Tariffs81 
Tariff 
Category

Consumption 
Block (m³/month)

Tariff 
(S$/m³)

Tariff 
(US$/m³)

Water 
Conservation 
Tax (per cent of 
tariff)

Domestic 0-40  1.17  0.92 30
40+  1.4 1.1 45

Non-Domestic All units  1.17 0.92 30
Shipping All units  1.92 1.5 30

Water tariffs 
are set 
artificially low

Pricing water 
at its true cost 
encourages 
conservation 
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Singapore began increasing the price of water in 1973 when it was 
experiencing growing consumption despite efforts to encourage 
conservation. By raising tariffs, the city witnessed a decrease in 
consumption for the first time since 1967. A conservation tax was 
imposed in 1991 to further discourage wastage82. Domestic tariffs 
were again raised between 1997 and 2000, so that domestic and 
non-domestic users were charged the same for the first 40 m3 
of consumption. Over this amount, domestic users are charged 
substantially more, so that bills increase incrementally with 
consumption.83 

Water in Singapore is currently priced at the cost of producing 
desalinated water. This funds the energy-intensive cost of 
desalination as well as research into new water technologies.84 
A Sanitary Appliance fee and a Waterborne fee are levied to 
offset the expense of treating grey water and the operation and 
maintenance of Singapore’s public sewage system.85 

Singapore’s national water agency (PUB) was able to raise water 
tariffs without provoking public outrage. This was possible 
because of the numerous awareness and conservation campaigns 
aimed at informing the public about the value of water. The 
current tariff system was also introduced progressively to avoid 
drastic change and confusion.86 

World Cities’ Water Tariff Comparison
Comparing cities of a similar nature makes it clear that Hong 
Kong’s water tariffs are indeed very low, especially when taking 
GDP into account. The wealthier the city, in general, the higher 
the water tariffs. However, Hong Kong is an exception87 (Chart 5). 

Singapore 
introduced a 
conservation 
tax and 
progressively 
raised domestic 
tariffs

Pricing water 
at the cost of 
desalination

Raising tariffs 
publically 
acceptable due 
to conservation 
campaigns 

In general, the 
higher the GDP, 
the higher the 
water tariffs, 
but not for 
Hong Kong
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Chart 5: A Comparison of Water Charges & Per Capita GDP in Hong Kong and
 Singapore with Other Major Cities88 
 (Based on Annual Consumption of 100m3 per account)

In both cities, 
water imports 
are regulated 
by agreements 
signed under 
colonial rule

The DongShen 
Project is 
beneficial to 
both Hong 
Kong and 
Mainland China

2.4 Water Agreements and Water Relations

2.4.1 Water Supply Agreements

Water importation has been fundamental to the rapid 
development of both cities and, to different degrees, remains 
critical to their foreseeable future. These water purchases are 
regulated by water supply agreements. Both cities’ agreements 
were negotiated under colonial British rule and have subsequently 
survived administration changes. 

2.4.2 The Guangdong-Hong Kong Water Supply Agreement
The DongShen Project
The DongShen Project is core to the five Guangdong-Hong Kong 
Water Agreements signed between 1960 and 1998 (Table 7). The 
Mainland official media often describes the project as a “lifeline 
for Hong Kong”. However, generally speaking, the DongShen 
Project is a two-way deal between Hong Kong and Mainland 
China, with benefits for both sides. 

Per capita GDP 2012 
(US$)

Total Drinking Water Charges 2011 
(US$/100m³/year)

New York

Singapore

Macau

Paris

London

Hong Kong

Taipei

Tokyo

Seoul

Shenzhen

Shanghai

Beijing

238

117

54

159

225

34

41

194

44

30

26

47

63,238

62,523

58,264

53,881

51,978

48,672

42,534

41,446

32,155

28,007

21,364

20,275
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Progressive increase from 1989 to 
1995 reaching 660 mcm.

Interest-free loan of HK$2,364 million 
(US$304 million) from Hong Kong 
to Guangdong to construct a closed 
aqueduct to improve water quality. 
Reduced annual increase of water from 
30 mcm to 10 mcm from 1998 to 2004.

Increase after 1995 with an annual 
increase of 30 mcm to 770 mcm in 
1998 and reaching 840 mcm in 2000. 
Eventually up to a max. of 1,100 mcm/yr.

Table 7: Guangdong-Hong Kong Water Agreements89 
Year Agreement Amount 

(mcm)
Year 

Effective
1960 1st 23 1960
1964 2nd 68 1965
 84 1972

109 1976
1978 3rd 145 1978
 182 1982
1980 supplementary 220 1982
1987 4th 

1989 5th 

1998 Loan 
Agreement

a) DongShen: Early years

A fundamental part of the DongShen Project, the Shenzhen 
Reservoir was built in the late 1950s under the “CCP Central 
Committee’s Instructions Regarding Waterworks” during China’s 
Great Leap Forward. After the facility was completed in 1960, 
the Bao’an County Government (寶安縣政府) and the Hong Kong 
colonial authorities saw the potential of the facility in solving 
Hong Kong’s water problems and the two parties started 
discussions. The first DongShen Agreement was signed in 1960, 
under which Hong Kong would be supplied with 5 billion gallons 
a year at RMB 0.10 per gallon. In 1961, the reservoir officially 
started supplying Hong Kong with water, but it was stopped in 
1962-63 due to a severe drought90. In 1964, the reservoir was 
connected to the Dongjiang River via pipelines, which formally 
began supplying Hong Kong with Dongjiang water on 1 March 
1965. This allowed Hong Kong to buy 68 mcm of water from 
Guangdong Province annually.91 Since then, Hong Kong and 
Guangdong have entered into a series of agreements securing a 
continuous and stable water supply.

1st DongShen 
agreement 
signed in 1960 
was a “by-
product” of the 
“Great Leap 
Forward”
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b) The DongShen Project and the Chinese Communist Party’s    
    Core Interests

The DongShen Project is not only a final solution to Hong Kong’s 
water shortage dilemma, it is also a crucial part of China’s 
economy and trade, foreign relations strategy, and overall 
national strategy. The Hong Kong colonial authorities approached 
Guangdong to investigate the possibility of diverting Dongjiang 
water to Hong Kong, in order to solve the long-term fresh 
water shortage problem. The Chinese Government responded 
proactively because it served their “Eight Words Policy”. After its 
own study, the Chinese Government decided to design, construct 
and finance the DongShen Project. Premier Zhou Enlai instructed 
China’s State Planning Commission to draw funds out of the 
foreign aid budget to pay for the project.92 

Throughout several decades, while China experienced a 
multitude of extreme challenges93, the DongShen Project not only 
ameliorated Hong Kong’s water shortage dilemma, it also brought 
China much needed food, equipment, foreign exchange, and 
foreign relations. Moreover, the DongShen Project fundamentally 
safeguarded Hong Kong’s position as East Asia’s center of trade 
and Hong Kong’s value with respect to China’s economy, trade, 
foreign relations strategy and national strategy.94

c) DongShen and Development of Shenzhen and the Pearl River Delta

The DongShen Project has been vital to the development of the 
Shenzhen Special Economic Zone (SSEZ), which was established 
in 1980, and the PRD. When its second expansion phase began 
in the 1980s, the project began supplying water to SSEZ. The 
third expansion, completed in 1996, increased supplies to cover 
Dongguan and part of Guangzhou in addition to the quantity 
provided to Hong Kong.95 

The DongShen Renovation Project, completed in 2003, achieved 
the separation of clean water and wastewater and improved the 
quality of supply. It “safeguarded the water security of Hong Kong, 
Shenzhen, and Dongguan, a region then possessing 20 million 
people and a total production output value of RMB 1.9 trillion”. 
Of the river’s total annual supply of 2,423 mcm, two-thirds is 
consumed in Guangdong.96

The DongShen Project not only safeguards the prosperity and 
stability of Hong Kong, it is also the foundation of development 

The Chinese 
Government 
funded and 
constructed 
the Project as 
it fulfilled their 
“Eight-Words 
Policy” towards 
Hong Kong

The DongShen 
Project 
brought China 
important 
supplies and 
ensured Hong 
Kong’s value to 
China

The DongShen 
Project is 
vital to the 
development 
of SSEZ and the 
PRD

DongShen 
project is crucial 
to China’s 
economic 
and national 
interests
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for the SSEZ and the PRD. Additionally, it is a crucial part of 
Mainland China’s economy and national interest.97  

The 1989 Agreement
In 1989, Hong Kong signed a long-term water supply agreement 
with Guangdong Province, and an additional long-term agreement 
was signed in 1998. These Agreements are reviewed periodically 
to determine water quantity and price.98  

a) “Turnkey Purchase”

The 1989 Agreement is still in effect and has survived the 
reunification and countless rounds of negotiations on water 
quantity, quality and price. It adopted a “turnkey purchase” 
principle in 2006, which fixed the yearly amount and price of 
water supplied to Hong Kong. However, the monthly supply can be 
adjusted in accordance with local reservoir and rainfall conditions.99 

The Agreement is reviewed between the HKSAR Government’s 
Water Supplies Department (WSD) and the Guangdong Provincial 
Government periodically. Under the latest review, Hong Kong is 
entitled up to 820 mcm of water per annum,100 and paid HK$35 
billion (US$455 million) in 2012, which increased in 2013 to HK$37 
billion (US$481 million) and the HKSAR Government will pay 
HK$40 billion (US$509 million) in 2014. 

On their side, Guangdong is responsible for ensuring that 
the quality of Dongjiang water meets the latest national 
standards101. However, water reaching Hong Kong will undergo 
additional treatment102, which adds further costs for the HKSAR 
Government.103 The Agreement is due for review in 2014.104 

b) The Future Outlook

Over the years, the quantity of water agreed to be supplied to 
Hong Kong has increased as well as the cost. The 1989 Agreement, 
and the continous reviews are supposed to guarantee an eventual 
total of 1,100 mcm per annum, enough to ensure Hong Kong’s 
long-term water needs until 2030.105  

However, the other five cities/city prefectures in the Dongjiang 
Basin have already exceeded their water allocations and are 
being further restricted by the Central Government’s tightening 
controls on water policy. Therefore, it is unlikely that Hong Kong’s 
allotment under the Agreement will remain untouched.106

From 2012 to 
2014, Hong 
Kong needs to 
pay about 5per 
cent more per 
annum for the 
same amount 
of water

Guangdong 
needs to ensure 
the quality of 
the raw water 
quality it sells 
to Hong Kong

The five cities 
are subjects to 
tightened water 
control but not 
Hong Kong
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2.4.3 The Singapore-Malaysia Water Supply Agreements

Table 8 provides an overview of the complicated water 
agreements between Singapore and Malaysia. The water trade 
between the two countries is not one-way. A substantial amount 
of water Singapore purchases from Malaysia is sold back in a 
treated form at a much higher price, and thus, has become the 
main trigger of a decade-long dispute between the two countries. 

Table 8: Singapore-Malaysia Water Supply Agreements107 
Years 
Effective

Agreement Amount of Raw Water 
to Supply Singapore 
(mcm)

Amount of 
Treated Water 
Sold to Johor 
(m³)

(RM/
4.55m³)

(US$/
m³)

1927-
1961

1st Singapore could rent 
2,100 acres of land 
from Johor at S$0.3/
acre/yr. The water 
itself was free. 

3637, but could 
increase to 
5,455 in 1929

0.25 0.08

1961-
2011

2nd Singapore rented land 
to draw water from 
at S$5/acre/yr and 
S$0.3 for every 3.8 m3 
of water it withdrew. 
Prices could be 
reviewed in 1986.

Entitled to 12 
per cent of the 
raw water, with a 
minimum supply 
of 18,184. Could 
request more if 
required.

0.5 0.17

1962-
2061

3rd Singapore could draw 
up to 1.14 mcm/day 
from the Johor river. 
Purchase price of 
raw water remained 
unchanged. Had to 
pay rent for the land it 
used. Prices could be 
reviewed in 1987.

Entitled to 2 per 
cent of the raw 
water.

0.5 0.17

1990-
2061

Supple-
mentary

Singapore allowed 
to construct a dam 
to facilitate water 
extraction, Johor set 
aside 21,600 ha of 
land for this purpose. 
Singapore paid RM 320 
million in compensation 
plus RM 18,000/ha 
and annual rent of 
RM30/1,000 cubic ft3. 
Singapore could buy 
additional raw water 
from the dam.

 

 

Singapore and 
Malaysia’s water 
trade is not one 
way and they 
dispute over the 
water prices 
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The Expired Agreements 
The water challenges faced by Singapore have resulted in it 
entering into four agreements with Malaysia, the first of which 
was in 1927. This Agreement allowed Singapore to rent land from 
Johor, from which to draw water, and to sell treated water back 
to Johor. Singapore had to pay rent for the land, but the water 
it withdrew was free. The next agreement was signed between 
the City Council of the State of Singapore and the Government of 
the State of Johor in 1961. This superseded the 1927 Agreement. 
Under the 1961 Agreement, Singapore gained full and exclusive 
rights to draw water from certain land in Johor. Singapore had to 
pay rent for the land and was charged for the water it withdrew. 
Singapore also agreed to sell Johor a daily supply of treated water; 
this agreement expired in 2011 and was not renewed.108

The Existing Agreements
Currently in effect are the 1962 and 1990 Agreements. The 1962 
Agreement has given Singapore full and exclusive rights to draw 
a maximum of 250 million gallons (1.14 mcm) of water from the 
Johor River. Of this water, Johor is entitled to a supply of up to 2 
per cent of the treated water produced. Singapore pays rent for 
the land as well as RM 0.03 (US$0.01) per 1,000 gallons (4.55 m3) 
of raw water and Johor pays RM 0.5 (US$0.17) per 1,000 gallons 
of treated water it buys back. The price for the raw and treated 
water under the agreement was to be reviewed in 1986 and 1987, 
but both sides chose to maintain the original prices.109  

In 1965, Singapore separated from Malaysia to become an 
independent city-state. With few natural resources of its own, 
water supply was seen as vital to the new state’s national 
security and, therefore, Singapore insisted that the 1962 Water 
Supply Agreement was constitutionally enshrined in the 
1965 Independence of Singapore Agreement (the Separation 
Agreement). This was seen to be a great achievement for the then 
Singaporean leaders as Singapore’s water supply was thus assured 
until 2061.110

The 1962 Agreement is supplemented by the 1990 Agreement 
between Singapore’s PUB and the Johor State Government. 
The two governments signed a separate document to pledge 
adherence to this agreement, which was required due to the 
separation of the countries.111 

Singapore 
has signed 4 
agreements 
with Malaysia 
and two of 
them have 
already expired

Singapore 
pays much less 
to buy from 
Malaysia than 
Hong Kong 
does from 
China

The 1962 
Agreement was 
constitutionally 
guaranteed by 
Malaysia until 
2061
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The 1990 Agreement allowed Singapore to construct a dam 
in Johor to facilitate water extraction from the Johor River. 
Singapore agreed to pay compensation for the permanent loss of 
the land, as well as rent. Singapore also had to bear the cost of 
building and maintaining the reservoir. This enabled Singapore to 
buy treated water from the reservoir in addition to the raw water 
it was entitled to withdraw under the 1962 Agreement.112  

The Future Outlook
The existing Agreements are constitutionally-binding and, 
therefore, guarantee Singapore’s long-term water supply until 
2061. Singapore is currently reliant on Johor for approximately 40 
per cent of its water supply.   

2.5 Managing Disputes

2.5.1 Water in the Regions Prone to Water Dispute

Water is a particularly sensitive issue due to its importance to 
all aspects of life and the economy. When resources have to be 
shared, tensions can easily escalate and disputes arise. Both cases 
under discussion could be particularly volatile as both sourcing 
areas, the PRD region in China and Johor in Malaysia, are prone to 
shortages. 

Hong Kong is seen to be in a privileged position under the DJ 
Allocation Plan, because its allocation is not restricted during 
periods of drought. Upstream regions, such as Heyuan and 
Huizhou, have had their development constrained in order to help 
limit degradation of the quality of the river’s water,113 while Hong 
Kong prospered from a stable supply. This can lead to resentment 
and a belief amongst neighbours that Hong Kong is being unfairly 
prioritised. 

Similarly, several Malaysian states suffer from chronic shortages, 
which make the water issue with Singapore a particularly 
emotional one. In March 1990, the northern parts of Johor had 
to impose rationing while water from their reservoirs flowed to 
Singapore. The Johor Government was heavily criticised for this 
as some perceived that Singapore’s needs were being put before 
those of the locals.114  

The 1990 
Agreement 
allowed 
Singapore to 
buy additional 
water from 
Johor

Disputes 
could arise as 
the PRD and 
Johor both 
suffer water 
shortages

Hong Kong can 
be viewed as 
privileged as 
its allocation 
is unaffected 
when others 
need to adopt 
changes

Johor imposed 
water rationing 
while supply 
to Singapore 
continued, 
leading to 
resentment



33

2.5.2 Hong Kong – Guangdong Water Disputes
Role of Water in Sino-British Negotiation
The water issue emerged during the Sino-British negotiations. At 
the time, Hong Kong relied on Mainland China for at least 70 per 
cent of its fresh drinking water, and 99 per cent of its local water 
reservoir capacity was located on the leased land of the New 
Territories, a lease from Mainland China that was set to expire 
in 1997. Giving in to Chinese demands seemed to be the only 
plausible option.115 

Quantity and Quality Issues in the 1990s
From the mid-1990s there have been disagreements between 
Hong Kong and Mainland China over the quantity and quality of 
Dongjiang water. Hong Kong found it difficult to renegotiate the 
supply contract in the 1990s, which provided for an inflexible 
amount of water.116 As a result, a large amount of potable water 
was dumped into the sea and the government came under severe 
criticism for wasting money and resources.117

Moreover, under the 1989 Water Supply Agreement and the 1998 
Loan Agreement, the quality of Dongjiang water that Hong Kong 
purchases should not fall below the Mainland’s 1983 National 
Standard for Surface Water. However, from 1989 to 1999 the 
quality fell below the standard and this meant that the water 
purchased had to be further treated at Hong Kong’s expense. 
Hong Kong, therefore, had to spend an additional capital cost 
of HK$35 million (US$4.5 million) and HK$104 million (US$13.4 
million) on recurrent treatment costs during this period. Under 
the Agreements, there are no penalties or compensation 
provisions for non-compliance with the Agreements’ terms.118 

Future Competition and Water Tensions
Competition for water in the PRD region will, inevitably, intensify. 
The total resource available to the five Mainland cities has 
decreased, and all five cities sharing the river have already 
approached or exceeded their allotments of Dongjiang water119. 

The Pearl River Delta Region Reform and Development Plan 
Outlines for 2008-2020 and its follow-up implementation 
document created by the National Development and Reform 
Commission, the Five Integration Plans for the Pearl River Delta 
(2009-2020)120, comprise the development blueprint for the PRD. 

As China 
controlled Hong 
Kong’s water, 
Britain had to 
accept Chinese 
demands during 
Handover 
negotiations

Difficulties in 
renegotiates 
resulted in 
potable water 
being dumped 
into the sea

Dongjiang’s 
raw water 
quality fell 
below the 
agreed 
standard and 
had to be 
treated at Hong 
Kong’s expense

Competition 
for water in 
the PRD will 
increase

Manufacturing 
plans in the 
PRD will further 
push the 
region’s water 
capacity 



34

Under the new integration plans, the PRD will become home to 
a series of new “world-class” industrial bases, but the focus will 
continue to be on manufacturing. Ever-increasing water demand 
in this region is a near certainty. It will push the PRD’s already 
stretched capacity beyond its limits121. 

In recent years, Hong Kong’s comprehensive competitiveness has 
decreased.122 With the PRD’s continued integrated development, 
Hong Kong’s leverage as an independent economic entity will 
inevitably shrink, and its bargaining power on the issue of water 
resources will shrink with it.

The Possibility of a Carrot-And-Stick Approach
Since reunification, some Mainland Chinese officials have 
frequently expressed the view that Hong Kong’s water supply 
should be cut off whenever Hong Kong shows any sign of anti-
Beijing sentiment.123 This includes incidents in which Hong 
Kong people identify themselves as being ‘Hong Kong citizens’ 
rather than ‘Chinese citizens’ or protest against reforms such as 
compulsory national education, or wave old colonial flags. 

These sentiments demonstrate a mind-set within the Mainland 
authorities that they are not above using the water issue as 
a means to keep Hong Kong in check. Although the Central 
Government has never officially expressed such an intention, 
there is the possibility that this could evolve into a carrot-and-
stick method of control. 

2.5.3 Singapore-Malaysian Water Disputes 
One’s Vulnerability, Another’s Advantage
Despite having a long and interlinked history, as well as four water 
supply agreements, Singapore and Malaysia are cordial at best. Since 
separation in 1965 there have been recurring disputes between the 
two over ethno-religious issues and policy decisions. The relationship 
between the two has even been described by analysts as “the most 
sensitive and unstable relationship between any pair of Association 
of Southeast Asian Nations (ASEAN) members”.124

Issues over water stem back to Singapore’s split from Malaysia, 
when the then Prime Minister of Malaysia stated that if 
Singapore’s foreign policy was detrimental to Malaysia’s foreign 
policy interests they could always use the threat of turning off 
Singapore’s water supply to bring pressure on them. The issue 
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has been raised periodically by subsequent Malaysian authorities 
to convey their displeasure with Singapore’s policies, to influence 
government decisions or for domestic political purposes.125 
Malaysia, therefore, has a clear history of exploiting Singapore’s 
water dependency for political advantage. 

Singapore’s clear vulnerability in this area has seen the city-state 
looking to reduce its dependence. In the 1970s, the then Minister 
of Finance stated that Singapore should develop its local water 
supply so that it could be “dependent as little as possible on 
outside supplies”126. Furthermore, the extent of its vulnerability 
was harshly exposed during the Second World War when the 
Japanese bombed the water pipes supplying Singapore from 
Malaysia, leaving the island exposed127.

Adding to Singapore’s sense of water insecurity is that, in 2000, 
the Indonesian President stated that Singapore’s water supplies 
could easily be cut off by a “Malaysian-Indonesian alliance”128. 
This worried Singaporeans as they had looked to Indonesia as an 
alternative source and signed a water agreement with them in 
1991. Progress on building the necessary supply and distribution 
network was slow due to Indonesia’s political climate, but Indonesia 
did at one point become a more viable alternative. Discussions to 
buy water from Indonesia resurfaced again in 1999 and Indonesia 
appeared more amenable to the idea. However, no concrete 
progress has so far been made. Given its history with Indonesia 
and experience with Malaysia, Singapore remains concerned that 
Indonesia is as willing as Malaysia to use water as a political tool129. 

“Price War”
The latest disagreement between Singapore and Malaysia 
focuses on the price of raw water and the price that it sells this 
water, once treated, back to Johor. Under the 1962 Agreement, 
Singapore is able to buy raw water from Johor for just RM 0.03 
(US$0.01)/1,000 gallons, i.e, about US$0.002/m3, a price seen by 
Malaysia to be ridiculously cheap130.

The price dispute began in 2000, when the two governments 
began negotiations on five key bilateral issues.  These negotiations 
included discussions on a new 100-year water agreement131, which 
aimed at continuing supply to Singapore after 2061. They appeared 
to make a breakthrough with talks in 2001 resulting in a broad 
agreement being reached on solving these issues as a package132. 
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However, negotiations stalled as they were unable to agree 
on price. Malaysia wanted to increase the price to eventually 
meet the amount Hong Kong pays for Guangdong water133. 
Malaysian authorities believe that Singapore is profiting from the 
agreement134. Another sticking point was the fact that Malaysia 
was unwilling to commit to a demand for a significant increased in 
supply as their own water future is uncertain135.  

In 2002, Malaysia unilaterally decided to decouple water from 
the other issues that were part of the package agreement. This 
resulted in Singapore concluding that any principle benefits that 
had been tied to the package negotiation were no longer valid. 
The dispute between the two countries now included whether 
Malaysia had the right to review the price of water, as under 
the previous 1961 and 1962 Agreements the right of review was 
to be brought up in 1986 and 1987 respectively. Furthermore, 
Malaysia decided that it wanted to backdate the revision of the 
price to 1986 and 1987. However, Singapore would only agree to 
negotiate on a revision if Malaysia agreed to continue their supply 
for 100 years after 2061. These issues and the failure to secure an 
increase in price caused Malaysia to halt talks in 2002136. 

An added complication to the price dispute is that Singaporean 
authorities claimed to be concerned that their independence 
from Malaysia could come into question. The water agreements 
were considered to be so important that they were confirmed 
and guaranteed by the governments of Singapore and Malaysia 
in the Separation Agreement. Under the 1962 Water Agreement, 
the price of water purchased could only be revised in 1986 and 
1987, and Singapore is concerned that breaching this will call into 
question the validity of the Separation Agreement, and therefore, 
Singapore’s very existence137. 

Massive National Media Campaigns
This disagreement has led to extensive media campaigns by both 
governments. Singapore published a book titled Water talks? If 
only it could138, in which it accused Malaysia of being unreasonable, 
constantly stalling and changing its position on the issue. Malaysia 
retaliated with its own booklet Water: the Singapore-Malaysia 
Dispute: the Facts139, which was sold for the symbolically low price 
of RM 0.03. Malaysia also published a series of advertisements in 
regional and national newspapers which depicted Singapore as 
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wealthy but stingy and insecure due to its refusal to pay more to the 
kind and generous Malays140. 

Malaysia believes that it is losing money by selling raw water to 
Singapore so cheaply. Furthermore, maintains that, based on joint 
meter reading, Singapore is actually 60-70 per cent dependent on 
water from Johor, not about 50 per cent as claimed by Singapore. 
Malaysia authorities maintain that, in 2000, Singapore sourced 
66 per cent of its water from Johor, and in 2001, 72 per cent. This 
reiterated the Malaysian perception that it has been exceedingly 
generous to Singapore and that it is striving for a fairer price for 
all141. If this is indeed the case, Singapore’s current water plan 
could face a serious flaw. 

Conversely, Singapore argues that, as it sells treated water back to 
Johor at a subsidised rate, any losses Malaysia may incur from selling 
raw water at such a low cost are more than covered142. Under the 
1962 Agreement, Johor is entitled to buy 2 per cent of the treated 
water Singapore produces from the raw water it buys from Johor, 
which equates to about 15 million gallons/day (0.068 mcm/day). 
However, Johor purchases significantly more than this – roughly 37 
million gallons/day (0.168 mcm/day). The Malaysian Government 
attempted to wean itself off this source and in 1995 instructed Johor 
to cut down. However, this would result in a dramatic increase in 
Johor’s water tariffs and could provoke public protest. Since 2001, 
Johor has had to raise its tariffs by up to 40 per cent in an attempt to 
reduce its reliance on treated water from Singapore143. 

Not Over Yet…
Malaysia says that Singapore needs to pay a higher “reasonable 
and fair” price for the raw water, which Singapore claims it would 
have done, it just will not pay a price that has been arbitrarily set 
by Malaysia144. Malaysia has stated several times that it will not 
default on the 1962 Water Agreement but, once it expires, plans 
to sell treated, instead of raw, water to Singapore145. 

Besides price, Malaysia is concerned about its own water security, 
especially given that some of its states already suffer shortages. 
This makes it unwilling to commit to supplying a fixed amount 
to Singapore over a long period of time. Even assuming an 
agreement on price could be reached, the possibilty of a new 100-
year water supply agreement remains highly unlikely146. 
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3 Current Water Policies

After half a century of dealing with water rationing, 
administration changes, and disputes over water, both cities have 
arrived at various initiatives that aim to overcome shortages 
and maintain stable water supplies to support their growing 
populations. The initiatives, in general, are designed to improve 
resource management and increase supply. 

3.1 Policy Bureaux Overseeing Water Resources   
 Management

Hong Kong and Singapore differ completely in this regard. Water 
resources in Hong Kong are managed by a structure stretched 
across numerous policy bureaux (Chart 6). Seperate bureaux are 
responsible for collection, distribution and effluent discharge. 
Unlike Singapore, Hong Kong does not have a cross-sectoral 
mechanism in policy making to close the loop between various 
government agencies. 

Chart 6: Water policy-Related Departments in the HKSAR 
 Government Structure147 
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Singapore has integrated all water-related government 
departments into one policy unit – The Public Utilities Board (PUB), 
which is a statutory board under the Ministry of Environment and 
Water Resources (MEWR). PUB is the national agency managing 
Singapore’s water supply, catchment and discharge in an 
integrated way.148

Chart 7: Water Policy-Related Departments in the Singaporean 
 Government Structure149
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3.2 Policy Framework

3.2.1 Hong Kong’s Total Water Management Strategy

Overall, Hong Kong’s water policies are more descriptive, 
lacking clearly defined targets and so are implementated on a 
predominately voluntary basis.  

Hong Kong’s water policy for 2008 to 2030 is expressed in a Total 
Water Management (TWM) strategy, which aims to improve 
conservation and to protect resources. The HKSAR Government 
recognised that the TWM strategy is made necessary by the 
uncertain impacts of climate change and the need to be a good 
neighbour to other municipalities facing water shortages in the 
PRD.150  

The HKSAR Government works to conserve and protect Hong 
Kong’s water resources through a combination of demand and 
supply management initatives, which are outlined in Table 9. 

Singapore has 
one national 
water agency 
(PUB)

Voluntary-based, 
lacking clearly 
defined targets

Containing 
demand 
growth through 
conservation



40

Table 9: Hong Kong’s Water Policy151 
  
Initiative Action
Water Demand
Management

Enhance public education on water 
conservation.
Promote use of water saving devices. 
Enhance water leakage control through 
the programme to replace and rehabilitate 
aged water mains, and application of new 
technology to improve pressure management 
and detection of leakage.  
Target: Reduce leakage rate to 15 per cent in 
2015. 
Extend use of seawater for toilet flushing.
Target: Plans to extend seawater supply 
coverage to 85per cent of the population, 
when ‘financially justifiable’

Water Supply Strengthen protection of water resources. 
Management Actively consider water reclamation (including 

reuse of grey water and rainwater harvesting). 
Develop the option of seawater desalination
Target: Develop desalination to supply 5-10per 
cent of Hong Kong’s total water demand.  
Investigative studies of the plant to be 
completed in 2014.

Future Targets
When designing the 2008 TWM strategy, the HKSAR Government 
foresaw no imminent need for new water sources, and the 
expansion of gathering grounds and reservoir storage was given 
a low priority. Land scarcity, high costs and the possible negative 
environmental impacts might be reasons for such responses. 

The HKSAR Government concluded that water reclamation and 
desalination by Reverse Osmosis (RO) were the most viable 
options. It has also announced that a new desalination plant 
could be opened as early as 2020, which will provide another 
local resource to meet Hong Kong’s future demand152 (Chart 8 and 
Chart 9).

Total Water Management Policy

No imminent 
need for new 
water sources. 

Desalination 
as a viable 
alternative



41

Chart 8: Hong Kong’s Water Resources (2012)153
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3.2.2 Singapore’s Four National Taps

Singapore’s water policy currently consists of ‘Four National Taps’ 
and a 3P Approach, which are run by the PUB. 

The ‘Four National Taps’ refer to local catchments, imported 
water, reclaimed NEWater and desalinated water (Table 10). 

Table 10: Singapore’s Current Water Policies155

Four National Taps
Tap Water Source Current 

Percentage (per 
cent)

Target 
Percentage (per 

cent)

1st Local Catchments 30 20
2nd Imported Water 40 0
3rd Reclaimed Water 

(NEWater)
20 55

4th Desalinated Water 10                        25

Chart 9: Hong Kong’s Future Water Resources (2020)154 
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Chart 11: Singapore’s Future Water Resources (2061)158

Under this strategy, the Singaporean Government plans to 
utilise 90 per cent of its land for water catchment and increase 
NEWater and desalination to supply 55 per cent and 25 per 
cent of Singapore’s total needs respectively. The government 
is proactively looking to reduce its reliance on imports by 
diversifying sources and if necessary become self-sufficient by the 
time the 1962 Agreement expires in 2061.156  

The 3P (People, Public and Private) Approach is Singapore’s way of 
encouraging and engaging everyone to take ownership of the city’s 
water resources management (Appendix 3). 

Future Targets
Singapore’s Four National Taps could be reduced to three in 
the future if it becomes necessary to stop importing raw water 
from Malaysia. While the Singaporean authorities express their 
gratitude and acknowledge the need for Johor water, they are 
preparing to meet all their water needs locally by 2061 (Chart 10 
and Chart 11). 
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3.3 Actions and Implementation

Under the TWM strategy and Four National Taps policy both 
cities are implementing similar measures but the extent of these 
measures differs dramatically. 

3.3.1 Local Catchment

Hong Kong has no current plans to increase its local catchment 
capacity. While Singapore plans to increase its catchment area 
from 67per cent of its land area to 90per cent by 2060.

3.3.2 Water Imports
Hong Kong
Hong Kong officials see imported water as the most economical 
source of water. Consequently, there is no plan in Hong Kong to 
reduce reliance. Currently, 70-80 per cent of Hong Kong’s total 
water demand is met by this water, and officials predict that 
this proportion will remain unchanged in the next five years.159 

Moreover, officials believe that Hong Kong will finally require its 
full allocation of 1,100 mcm by 2030160. 

In 2012, the HKSAR Government paid HK$35 billion (US$454.9 
million) for an actual supply of 709 mcm161. In other words, Hong 
Kong pays approximately US$0.64/m3, while Singapore pays 
US$0.002/m3. 

Singapore
Importing water from Malaysia is very economically favourable 
for Singapore, especially when compared to the cost of 
desalination, which is RM 7.42 (US$2.47) per 1,000 gallons162. 
However, the 1961 Agreement expired in 2011, and Singapore 
is preparing to let the 1962 Agreement expire if water talks 
between Singapore and Malaysia do not make progress.  

It must be noted that there are data discrepancies on the amount 
of imported water, as discussed in section 2.5.3. Nonetheless, it 
seems Singapore is well on the way to reducing dependence. For 
instance, at the time Singapore gained political independence, 
80 per cent of its water was sourced from Malaysia, but now it 
has been reduced to around 40 per cent, despite a doubling in 
population size163. 
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3.3.3 Water Reclamation

Water reclamation, or water recycling, is when domestic, 
municipal or industrial wastewater is chemically and/or 
biologically treated for reuse164.  The level to which it is treated 
depends on the intended use, it is possible to treat wastewater 
to a potable standard, but the concept of drinking treated 
wastewater is not yet accepted by the public globally. The most 
common end use is for toilet flushing or irrigation.165  

Hong Kong
The HKSAR Government has introduced water reclamation 
projects at its Ngong Ping and Sha Tin Sewage Treatment Works, 
and equipped 13 other plants with such facilities.166 Reclaimed 
water from these treatment plants is currently used within the 
facilities for irrigation and water reclaimed from the Ngong Ping 
Works is used to flush a nearby public toilet167. 

These projects have demonstrated that reclaimed water for 
non-potable use is technically feasible in Hong Kong168. Using 
reclaimed water for toilet flushing appears to be the most publicly 
acceptable and viable use. However, most of Hong Kong already 
uses seawater for flushing, so reclaimed water would only be 
considered in places where seawater is unavailable. 

The HKSAR Government estimates that it would cost HK$9.8/m3 
(US$1.26/m3)169 to treat secondary effluent with a high saline 
content (e.g. seawater wastewater) to a non-potable standard, 
whereas, desalination would cost approximately HK$12/m3 
(US$1.54/m3)170. The cost of treating this non-potable reclaimed 
water to a potable standard has not been investigated, therefore, 
the potential of reclaimed water as a viable alternative to energy 
intensive desalination remains unclear.    

Singapore
Singapore is dramatically increasing its water reclamation.

a) Pioneering

Singapore has a long history in water reclamation. It began 
experimenting with the process in 1966 and it was seriously 
considered in the city’s 1972 Water Master Plan. In 2000, it built 
its first demonstration plant. It has since found that the water 
produced is potable and has worked on further improving the 
technology to provide a reliable source.171 This progress led to 
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the development of NEWater, which is produced by RO and 
ultra-violet disinfection,172 and results in ultra-clean water that 
surpasses World Health Organization (WHO) standards173. 

Singapore has discovered that using membranes to treat 
wastewater is more energy-efficient and, therefore, more 
economical than desalination. Desalinating water requires 
approximately 3.5kWh/m3 174 of desalted water, while NEWater 
only requires 0.7-0.9kWh to produce the same amount of potable 
water175.

b) Applications 

NEWater was named Singapore’s Third National Tap in 2003176 and 
is currently used primarily in industry and commercial buildings. 
This frees up a large amount of potable water for other uses. 
Ultra-clean NEWater lends itself particularly well to electronics 
manufacturing, which requires a comparatively large volume 
of clean water to make components177. Though PUB initally had 
to convince these industries to use NEWater, the majority of 
Singapore’s electronics manufactures are now on board. The use 
of NEWater has translated into direct economic gain for many 
companies as its high level of purity means that manufacturers 
can cut out internal water purification processes. One company 
estimates that using NEWater has saved it over US$500,000.178 

c) Breaking Psychological Resistance 

PUB has also blended a small amount of NEWater with 
Singapore’s reservoir waters for public consumption (accounting 
for approximately 2.5 per cent of daily water consumption)179. 
Comparatively, officials from Queensland through to San Diego 
have been unable to convince the public to drink reclaimed 
wastewater. Singapore has achieved public acceptance through 
extensive public awareness campaigns to combat the ‘yuck’ 
factor associated with drinking recycled wastewater. The Prime 
Minister drank a bottle of NEWater at a national festival, playing 
on the concept that nationalistic Singaporean’s should drink it180. 
Branding the substance as ‘NEWater’ emphasised its purity181.

NEWater is considered key to Singapore’s water independence 
strategy. Four NEWater plants supply 30 per cent of Singapore’s 
water needs, and there are plans for more. This will enable 
Singapore to meet its aim of NEWater serving 55 per cent of the 
country’s water demand by 2060.182  
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d) Future Challenges: Capacity and Cost

Singapore faces challenges in recycling water. As is evident from 
Tables 11 and 12, the amount of NEWater currently being utilised 
is only 35 per cent of the amount of NEWater that could be 
produced. This means that Singapore’s NEWater plants have not 
been operating at full capacity, that the water produced is not 
being used and is, therefore, wasted, a combination of these two 
reasons, or another reason altogether. 

Table 11: NEWater Capacity 2011183 

Plant Capacity (mcm/day)

Bedok  0.082
Kranji  0.077
Ulu Pandan 0.145
Changi 0.227
Total 0.532

Table 12: Breakdown of NEWater Use 2011184

Use Amount (mcm/day)

Water Fabrication  0.061
Manufacturing Industries (including 
petrochemicals & electronics)

 0.090

Commercial Buildings  0.019
Other  0.014
Total  0.182

The reason for NEWater being under-utilised is an issue yet to 
be explored. It could be due to overcapacity, deliberate strategic 
positioning, lack of acceptance, or simply a calculation of economic 
validity (given the very cheap price of the still available Johor 
water). Nonetheless, in order to reach the target of NEWater 
accounting for over half the city’s water supply in 2060, there needs 
to be an increase in the amount of water available for recycling and 
the water’s non-potable and potable uses185.

NEWater production produces brine, which is currently mixed 
with secondary effluent before being discharged into the sea. 
This brine represents a form of untapped water that Singapore 
is looking to utilise. PUB believes it can increase the amount of 
water recovered from the NEWater process to 95 per cent by 
using new technology. This would leave only 5 per cent of the 
volume as brine, reducing waste.186

Capacity and 
cost could 
be the dual 
challenges for 
NEWater 

The reason 
for under-
utilisation 
of NEWater 
has yet to be 
revealed



47

3.3.4 Desalination

Desalination is the process of removing salt from water to make 
it potable. Most desalination plants use RO technology, which is 
more energy-efficient than other methods but still requires a vast 
amount of energy and can be environmentally destructive.187 

Hong Kong
Hong Kong is currently developing a desalination plant at Tseung 
Kwan O, which is scheduled for completion in 2020. The plant will 
operate using RO, but it is currently unclear where the required 
energy will come from.188 The plant will have capacity to supply 5 
per cent of Hong Kong’s water requirements, producing 137,000 
m3/day in its first phase. The capactiy could be further extended 
up to to 247,000 m3/day, accounting for 9 per cent, later on. This 
project was motivated by findings that, despite water savings 
and various other initiatives, Hong Kong will likely have a water 
deficiency after imports of 5 per cent by 2030.189 Desalination 
in Hong Kong is not being developed to reduce dependency on 
Guangdong water but rather to meet additional future demand.

Singapore
Singapore opened its first RO desalination plant in 2005 , currently 
there are two plants in operation (Table 13). 

Table 13: Singapore’s Desalination Capacity 2013190 

Plant Capacity (mcm/day)

Singspring 0.136
Tuaspring 0.319
Total 0.455

The current plant meets 10 per cent of Singapore’s needs and the 
Government plans to increase the proportion to 25 per cent by 
2060191.

a) Desalination and Energy Intensity

Desalination is the most costly source of water under the Four 
National Taps policy due to its high-energy requirements. 
Singapore is investing in more energy-efficient technologies to 
reduce both economic and environmental costs. The amount of 
energy required for desalination by RO is approximately 
3.5kWh/m3 today. The Government is working with Siemens to 
develop an electrically-driven desalination process requiring 

Plan to develop 
a desalination 
plant to supply 
5-9per cent of 
Hong Kong’s 
water needs 

Desalination 
is the most 
energy-
intensive and 
costly water 
source



48

1.5kWh/m3,192 and with Keppel Seghers on harnessing waste heat 
for desalination193 through membrane distillation, which requires 
1.0kWh/m3. In the long run, Singapore believes it can reduce the 
energy needed to 0.75kWh/m3,194 which is almost as low as the 
0.7-0.9kWh/m3 energy requirement of Singapore’s reclaimed 
NEWater195. 

b) By-Products and Its Environmental Costs 

RO technology, which is used for both desalination and the 
production of NEWater in Singapore, produces brine as a 
waste product, which is environmentally harmful.196 The brine 
is discharged into the sea through a submerged outfall that is 
placed, where it is hoped, to cause the least damage. Extensive 
environmental assessments have been undertaken197 and more 
environmentally-acceptable brine disposal methods are being 
researched198.

3.3.5 Seawater Use

Seawater is used very differently in the two cities. Hong Kong 
continues to develop and exploit its unique dual-water supply 
system to increase seawater use for non-potable purposes. 
Singapore, in contrast, concentrates on desalination in order to 
turn seawater into a potable resource, as discussed in 3.3.3.

a) Dual-Water Supply System - A Hong Kong Invention
Hong Kong has managed to conserve water resources through 
the development of a sophisticated dual-system, which utilises 
seawater for toilet flushing. Currently, about 80 per cent of Hong 
Kong is supplied with seawater flushing and the WSD plans to 
increase the number of households served199 (Chart 12).

This use of seawater for toilet flushing translates to saving 
approximately 22 per cent of fresh water consumption200 or 
750,000m3 of potable water a day201. Seawater flushing has also 
been found by the International Water Association to be the most 
economic method of saving water resources in terms of capital 
investment, life-cycle, unit costs and energy consumption, when 
compared to desalination and wastewater reclamation202.
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b) Leveraging the Seawater Flushing System SANI® Process

The SANI® Process – ‘Sulphate reduction, Autotrophic 
denitrification and Nitrification Integrated’203 Process – is a novel, 
energy-efficient and low-carbon sewage treatment technology 
invented by a research team at the Hong Kong University of 
Science and Technology (HKUST). 

Development started in 2004 and was followed by a pilot test, 
jointly hosted by HKUST and the Drainage Services Department 
(DSD) of the HKSAR Government from 2007 to 2010. The 
tests effectively eliminated 90 per cent of sewage sludge 
production, reducing the treatment cost by 50 per cent and space 
requirement by over 50 per cent, as well as cutting greenhouse 
gas emissions by 35 per cent. A large-scale trial run of this 
process is being undertaken at one of the secondary wastewater 
treatment facilities in Hong Kong from 2013 to 2015. If this trial is 
successful, the technology will be considered for territory-wide 
application.204 

Chart 12: Water Consumption Trend (1991-2011)205
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c) Triple Water Supply System – Seawater Application in the 
    Hybrid Water Resource System
The triple water supply system (TWS) is another Hong Kong 
innovation that saves fresh water by utilising seawater for toilet 
flushing (reducing the demand for fresh water in the complex by 
20-50 per cent) and cooling with seawater (reducing electricity 
consumption by about 35 per cent), and reclaiming grey water. 
The system leverages seawater’s application beyond toilet 
flushing. Hong Kong International Airport is the world’s first 
organisation to put this triple water supply system into use.206

d) Challenges Ahead
However, seawater flushing has its drawbacks. The salinity of 
the resulting sewage limits its ability to be reused207 and makes 
recycling effluent relatively more expensive due to the need for 
more advanced treatment208. Therefore, this could restrict water 
reclamation to sewage treatment facilities in areas that are not 
supplied with seawater flushing, or for water to be reclaimed 
only to a non-potable standard.209 This may result in the HKSAR 
Government developing water reclamation in a very limited 
manner.

3.4 Further Water Saving Initiatives

Aside from seawater resources and water reclamation, several 
other initiatives have been implemented in order to expand water 
resources and conserve current supplies.

3.4.1 Technological Initiatives

Singapore is working on a first-of-its-kind variable-salinity 
plant, which integrates the NEWater treatment process with 
desalination to effectively treat both seawater and fresh water. 
The plant will help Singapore increase its water catchment area 
from 67 per cent to 90 per cent as it enhances the viability of 
using small streams and rivers as sources of water. Most of these 
sources suffer from seawater incursion and previously have 
not been viable sources. The technology is currently being fine-
tuned in a medium-scale demonstration plant that has been in 
operation since 2007.210 The variable-salinity plant also has a lower 
production cost than desalination211, making it more economically 
viable.
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3.4.2 Water Mains Leakage
Hong Kong
Hong Kong’s geographic features have resulted in the city 
developing vertically. Many old high-rise buildings are still 
functioning as domestic housing and commercial premises. Lack 
of urban planning and regulation in Hong Kong’s early days also 
contributed to condensed infrastructures and has resulted in 
crowded underground facilities, such as water mains. 

The age of Hong Kong’s water pipes creates problems for many 
residences in these buildings as it causes discolouration and, in 
some cases, contamination. The dominance of high-rise buildings 
also means that high pressure is required to pump water to the top 
of the buildings, therefore, making the water mains more prone to 
leakage. 

In 2000, Hong Kong lost approximately 25 per cent of its water 
to leakage from old pipes. This has led to the government 
implementing a Repair and Rehabilitation programme under its 
TWM strategy. The HKSAR Government aims to spend HK$19.2 
billion (US$0.25 billion) to repair and replace 3,000 km of aged 
water mains.212 

So far this initiative has reduced the water mains leakage rate from 
25 per cent in 2001 to 18 per cent in 2012 and the rate is predicted 
to be further reduced to 15 per cent in 2015 upon completion of the 
project.213

Singapore
While Hong Kong has made significant progress in this area, our 
leakage rate still pales in comparison to Singapore’s rate of less than 
5 per cent, one of the lowest in the world214.  

Singapore achieved such a low leakage rate through a rigorous 
leak detection and replacement programme215. Between 1983 
and 1993, PUB spent roughly US$43 million on pipe replacement. 
Singapore also benefits from the integrated and controlled 
development of its urban area. By working closely with Singapore’s 
Housing Development Board, PUB has been able to develop a 
comprehensive system which ensures water that is safe to drink 
straight from the tap.216  
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3.4.3 Rainwater Harvesting
Hong Kong
Rainwater harvesting is only in trial stages under Hong Kong’s 
TWM policy, and the HKSAR Government is encouraging private 
developers to adopt it as a form of water reclamation. It is 
questionable how successfully this can be implemented in Hong 
Kong due to the city’s compact nature, and the lack of integrated 
and forward-thinking development217. This makes capital 
investment requirements high.
 
However, pilot schemes such as those being carried out at Hong 
Kong Electric Company218 and at Tseung Kwan O MTR station219 
show that rainwater harvesting is possible in Hong Kong. Once a 
system is implemented, rainwater is a relatively cheap source of 
water. The HKSAR Government estimates that fresh water from 
rainwater would cost HK$4/m3 (US$0.5/m3) to produce, compared 
to the Dongjiang water’s HK$8.4/m3 (US$1.08/m3) in 2012.220  

Singapore
Unlike Hong Kong with its dry winter, a large amount of rain 
falls fairly consistently year round in Singapore and little of this 
is wasted. Rather, rainwater is collected in streets, ponds, tall 
buildings and bridges and taken in by streams and reservoirs to 
treatment plants. This makes Singapore one of the few countries 
that harvest urban storm-water runoff on a large scale for domestic 
supply.221 Singapore has, therefore, constantly and consistently 
stressed the need for cleanliness. 

In 1965, the Singaporean Government declared that transforming 
Singapore into one of the “cleanest cities in the world was 
a national priority second only to defence and economic 
development”222. Subsequent legislation has been developed in 
order to achieve this and has resulted in Singapore being able to 
collect a substantial amount of its rainfall.223

3.4.4 Public Involvement

The public in both cities have been targeted in order to encourage 
water conservation.

Only in limited 
trial stages

Pilot schemes 
show it is 
possible and 
relatively cheap 
once a system 
is installed

The ample 
rainfalls are 
collectable on 
a large scale in 
Singapore

Cleanliness is, 
therefore, a 
high priority 
for the city 
for collecting 
rainwater



53

Hong Kong
The WSD in Hong Kong has engaged the public through 
community-engagement programmes, allowing schools or groups 
to apply for educational visits to water-treatment plants. The WSD 
also opened a Water Resource Education Centre in 2012, which 
educates primary school children on the importance of water 
conservation. WSD also has a series of exhibitions that can be 
loaned to corporations or schools for educational purposes.224 

Singapore
Singapore has employed more extensive community engagement 
initiatives than Hong Kong. Public relations in the water sector 
began in 1964, and PUB has been highly active ever since 
embarking on its first conservation campaigns in 1971. Through 
continual campaigns, PUB has pushed the concept of water as a 
valuable asset and been highly involved in schools. The PUB has 
even undertaken unconventional exercises such as interrupting 
water supply for 14 hours in 30,000 households in 1995 to remind 
the public of the hardship of water rationing.225

More recently, through its 3P Approach, PUB has looked to 
actively engage and educate Singapore’s public on the importance 
and value of the city’s water. PUB designed and launched a ‘Water 
Efficient Homes’ campaign in 2003, which was run and organised 
at the community level. 

Under this campaign, residents were encouraged to install water-
saving devices and follow good conservation practices. PUB 
provided free DIY kits to homes and ran roving exhibitions to 
demonstrate the measures. The 10-litre and 10 per cent Challenge 
also aimed at reducing domestic and non-domestic consumption.

In 2007, PUB set up a Water Efficiency Fund, which encourages 
industrial users to implement water-saving measures and 
promotes conservation in the community by providing financial 
support to those looking to implement innovative water-saving 
ideas.226 By engaging the community in this manner, PUB has 
made conserving water a community responsibility, thereby 
further encouraging water conservation.
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4 Discussion & Policy 
Recommendations

4.1 Singapore’s Water Success Formula

4.1.1 Long-term Vision and Leadership

Perhaps no modern country other than Singapore has ever rallied 
its entire population to focus on water solutions as a way of 
guarding national security. Political will and leadership are clearly 
the main drivers of its water success. 

As described, water has been a priority since birth for the country. 
Throughout the 1960s the Singaporean Government focused on 
ensuring a stable water supply through importation, conservation 
and the development of natural sources. In the 1970s, the focus 
was to put priority on water independence.227  

Despite threats, Malaysia has never actually cut off Singapore’s 
water, and has pledged to uphold the 1962 Agreement228, but 
geo-political tension surrounding the issue has led Singapore to 
consider Malaysia as a danger to its water security229. 

Singapore’s current Prime Minister has reiterated that water self-
sufficiency is a strategic priority, not just an economic one.230 The 
Chief Executive Officer of Singapore’s PUB has described water as 
“an issue of life-and-death”231, and claimed that it is a matter of 
“national security” for Singapore to develop a long-term plan for 
water independence. Such vision and determination have directed 
the city-state’s political will coherently towards searching for a 
national solution.

4.1.2 Holistic Approach

Driven by long-term, visionary leadership, Singapore has 
developed a holistic approach to water resources management. 
Water was incorporated as a key factor in Singapore’s urban 
development process and strong environmental policies were 
imposed alongside economic development. Policies aimed at 
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keeping natural water resources pollution free were set in a 
stringent and strictly enforced legal framework. 

The 1972 Water Master Plan was key to this long-term 
development, acting as the blueprint for Singapore’s water 
management throughout the 20 subsequent years. The plan was 
considered innovative as it included not only developing surface 
water, but also unconventional water sources that could be 
developed in the future. 

4.1.3 Integrated Management Structure

PUB is responsible for managing the country’s water resources, 
from the first drop right through to its discharge.  

Having one integrated department in charge of Singapore’s water 
resources enables them to be efficient, preventing resource waste 
through lack of coordination or communication. The department 
also has a high degree of autonomy, giving it a high level of control 
over water resources, and enabling it to implement policies or 
increase tariffs which may be politically unfavourable. PUB’s 
ability to raise water tariffs has also made it financially viable.232

4.1.4 Constant Innovation

Singapore has come a long way since its 1960s water-rationing 
days. Faced with the challenge of water scarcity, it has been 
motivated to constantly innovate and develop new water 
management and treatment technologies such as water 
reclamation and desalination.

4.1.5 Tangible Benefits of Water Economics 

Over the past four decades, Singapore has established a 
diversified and sustainable water supply (the Four National 
Taps) and built a sizeable and innovative water-purification and 
environmental-technology industry. The water sector alone 
should see its value-added contribution to the GDP rise from 
S$0.5 billion in 2003 to S$1.7 billion in 2015. Jobs in this sector 
are expected to double to about 11,000, and will largely comprise 
professional and skilled positions. As a ‘Global Hydrohub’, 
Singapore has attracted more than 70 companies with leading 
water treatment technologies to operate within its borders.233 
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4.1.6 Commitment to Growing the Water Industry

The water industry was identified as a key growth area in 
the country, with the Environment and Water Industry (EWI) 
Programme Office set up in 2006 to spearhead the mission. 
The government then committed S$330 million to fund R&D 
and manpower development. In 2011, an additional allocation 
for water R&D brought the total commitment to S$470 million. 
Government agencies such as the EWI and the Economic 
Development Board (EDB) are designated to chart the way in 
developing cutting-edge technology and exporting capabilities to 
growing markets especially in the Middle East and China.234

4.2 The Achilles Heel of Singapore’s 
 Water Ambitions

4.2.1 One Strategic Vulnerability for Another 

Prioritising water does come with a cost. Cleaning and distributing 
requires a large amount of energy and Singapore imports 290 
billion ft3 of natural gas annually to run its power plants235. The 
natural gas imported from Malaysia and Indonesia accounts 
for about 80 per cent of energy generation in Singapore.236 This 
means that Singapore has essentially swapped “one strategic 
vulnerability for another237 so Malaysia still holds some political 
leverage over the city.

4.2.2 Diversified Energy Sources Have Diversified 
 Vulnerabilities

Singapore is taking a proactive approach to diversify its energy 
sources. The city is currently developing a Liquefied Natural 
Gas (LNG) terminal which will enable LNG to be imported from 
countries all over the world. This will give Singapore geographical 
energy diversity,238 however, it does not change the nature of 
energy dependency, nor does it change the degree of associated 
vulnerability. 

4.2.3 Financial Sustainability

Singapore is seeking innovations to reduce the energy consumption 
required for water technologies and aiming to halve the energy 
required for producing desalinated water and NEWater. However, 
research into developing low-energy methods is still relatively 
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young, so the energy costs remain high. Although Singapore has 
set tariffs to cover the cost of producing water through energy-
intensive processes and funded research into new technologies239, 
how far it can mitigate its reliance on imported sources and 
maintain economic viability still remains unclear240.

4.3 Hong Kong’s Water Story

4.3.1 Lost in Transition
Lost Drive for Water Self-Sufficiency
In early days, Hong Kong and Singapore fought to gain water 
security in a similar way. However, Hong Kong’s drive gradually got 
lost in the comfort of Dongjiang water, supply of which has been 
virtually guaranteed and was strengthened with the reunification. 
According to Article 9 of the Constitution of China241, Hong Kong is 
entitled to share the country’s natural resources, including water. 
Therefore, under “One Country, Two Systems” there is no strong 
call for Hong Kong to seek water self-sufficiency. 

Furthermore, Hong Kong has enjoyed a prestigious position 
in water resources management due to its status as a Special 
Administrative Region, and enjoys the privilege of “one water, two 
systems” compared to others sharing the Dongjiang. Hong Kong 
is not restricted by water shortages during Mainland droughts 
or susceptible to administrative orders from Mainland China.242 

There is also the possibility that Hong Kong has been actively 
discouraged from reducing its dependence on Guangdong 
water.243 There is no political determination from either Mainland 
China or the local community to strive for water self-sufficiency. 

No Economic Justification for Capital Spending?
The ready supply of Dongjiang water has allowed Hong Kong not to 
invest in self-sufficient water mechanisms or join the global push for 
water conservation.244 Purchasing water from Guangdong has long 
been seen by Hong Kong officials as the cheap and easy option so 
there has been little economic incentive for the HKSAR Government 
to invest in expensive technology.245  

Unlike the politically independent Singapore, which is reliant 
on neighbour states for its water resources246, Hong Kong’s 
water may not seem to be subject to external pressures, again 
minimising the apparent need to invest for political stability.
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Singapore initiated its move to self-sufficiency against the 
backdrop of Malaysian-Singaporean water disputes, making 
water security an issue of nationalism and security. This has 
also become the economic justification for the Singaporean 
Government to spend US$475 million to US$634 million a year 
since 2006 on developing new technology for increasing its 
water supply247, instead of buying cheaper water from Malaysia. 
However, these options are not considered to be economically 
viable on such a large scale in Hong Kong. 

Need for a Clearer Vision for Hong Kong beyond 2047
Hong Kong’s post-reunification government system is still 
finding its way. Initial ‘teething problems’ between the different 
government departments, the public, and  Mainland China’s 
role in the city were understandable. However, 16 years since 
reunification, Hong Kong still lacks a clear vision for position in 
2047, when the “One Country, Two Systems” framework reaches 
the 50-year mark. A visionary leadership for charting this change 
has yet to emerge. 

In contrast, Singapore’s small size and the fact that it has been 
politically stable since its independence allows for the ruling 
party to plan ahead, develop and implement long-term plans. 
Singapore’s ruling party has long prioritised water, and has 
benefited from a strong political will and visionary leadership 
style. This has enabled the government to coordinate and 
collaborate effectively between the different sectors and their 
objectives to be achieved efficiently.248 

4.3.2 Economic Validity Overpowers Water Decision
Cost-Considerations in Water Policy Making are Short-Sighted
As shown in Chart 6, many of Hong Kong’s water-associated 
government departments are under the Development Bureau, 
which is overseen by the Financial Secretary. It is not unusual in 
water policy addresses for “cost-effectiveness” to take priority 
over other considerations. In most cases, cost is the determining 
factor when exploring alternative water solutions.249 

In contrast, in Singapore, cost-effectiveness gives way to “life-
and-death” (Table 14). In its mission for water self-sufficiency, the 
fact that desalination and NEWater cost hundreds of times more 
than imported water does not deter the city from utilising these 
water sources. 

No political 
justification to 
spend on water 
self-resilience?

Hong Kong 
lacks a clear 
vision for 
its position 
beyond 2047

Singapore 
benefitted 
from visionary 
leadership 
which enabled 
long-term 
water plans  

Cost-
effectiveness 
often 
determines 
Hong Kong’s 
water solution

Cost gives 
way to “life-
and-death” 
in Singapore 
when water is 
concerned



59

However, there is an issue with cost in the long run for Hong 
Kong. While Dongjiang water is still relatively cheap (HK$8.4/m3 
or US$1.08/m3), it is still more expensive than harvesting local 
rainwater (HK$4/m3 or US$0.5/m3). As the price of Dongjiang 
water increases, the cost gap between imported water and 
desalination or reclamation will narrow (Table 14). Imported 
water’s current cost-effectiveness will not last forever. 

Without a long-term government vision or strategy, Hong Kong 
will not be ready to seize opportunities when population pressure 
in the PRD make them necessary, or when alternative water 
resources do become financially viable. Waterworks require long-
term planning, investment and thoughtful construction. “Digging 
a well while dying of thirst” will not safeguard Hong Kong’s well-
being politically, economically or socially. 

Table 14: Cost Comparison of Alternative Water Sources

Water Source Cost 
(HK$)

In US$
(HK$1=

US$0.13)

Water Source Cost 
(RM/m³)

In US$ 
(RM1=

US$0.31)

Raw Dongjiang 
water 

4.8 0.62 Raw Johor 
water 

0.03 0.002

Treated 
Dongjiang 
water 

8.4 1.03 Treated Johor 
water 

2.41 0.169

Desalinated 
water

12 1.55 Desalinated 
Water

7.42 0.515

Reclamation 
(High Salinity)

9.8 1.26 NEWater 3.71 0.257

Rainwater 
Harvesting

4 0.5

Political Nature of Dongjiang Water cannot be only Addressed 
Economically
Treating water solely as a commodity can have a political cost. 
Failure to address the economics of water politically could result 
in tremendous economic losses, especially in water-stressed 
regions where competition can lead to conflict.252 Dongjiang 
water has been a “water of politics, water of life, and water of the 
economy” since supply to Hong Kong began253. This is the case for 
all cities sharing the Dongjiang’s water in China. As the Secretary 
for Development of the HKSAR said: 

Cost of Water Sources in 
Hong Kong (currency/m3)250

Cost of Water Sources in 
Singapore (currency/m3)251
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“As a responsible consumer of drinking water in the Pearl 
River Delta region, which is faced with increasing competition 
from other cities eager to secure their share of precious 
water resources, Hong Kong must earnestly investigate other 
sources of water to satisfy its water demand, as well as make 
preparations for climate change and forecasted changes in 
rainfall”254.

Dongjiang’s water is critical to the sustainable development of the 
PRD, the maintenance of environmental justice makes it necessary 
for Hong Kong to control its use of Dongjiang water. If Hong 
Kong’s demand exceeds its allotment, then it must find alternative 
sources for itself255.

If Hong Kong continues to let its water strategy be governed 
by price, based on simple demand-supply calculation, political 
consequences could emerge, which could be far beyond what 
economic means can fix256. In the end, a water-crippled Hong 
Kong can only be a burden to the region, devaluing itself in the 
long run. 

4.3.3 Non-Sustainable Heavy Subsidies

Not only does Hong Kong rely on the ready Dongjiang water 
supply, but also its total water costs have long been out of touch 
with reality. Despite the relative cheapness of Dongjiang water, 
Hong Kong’s total water system has also been heavily subsidised 
by the taxpayer. Expenditures have increased every year from 
2000 to 2012, and government subsidies increase each year in 
response. In the past 13 years, rate subsidies and exemption 
subsidies have totalled HK$43.95 billion (US$5.67 billion). The 
WSD has continuously operated as a cost centre during this 
period, accumulating losses of HK$8.7 billion (US$1.12 billion). 
Revenue from the collection of water fees equals to only 40 
per cent of expenditure.257 The more water one uses, the more 
subsidies one receives, creating a perverse encouragement to 
waste.

The above figures do not even include seawater consumption. 
Seawater accounts for more than 20 per cent of Hong Kong’s total 
water consumption and is provided free from the moment it is 
delivered for wastewater treatment until it is discharged into the 
sea. Hong Kong’s water tariffs have been frozen since 1995 and 
there is no clear sign yet from the HKSAR Government that this 
will change soon.
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4.3.4 Incomplete Total Water Management
Inertia in Response to Real Threats
Accelerating urbanisation and industrialisation around the 
Dongjiang places the river’s water under even higher pressure 
and competition.258 The Guangdong Provincial Government’s 
ability to protect the maximum amount that Hong Kong’s seven 
million people demand against possible supply cuts, or against the 
other 40 million in the region is questionable.259 There is also no 
assurance that the river will be able to keep up with a constant 
supply under this increasing pressure. In the face of this very real 
threat to Hong Kong’s water supply, it would be prudent for the 
HKSAR Government to develop a long-term strategy to ensure the 
sustainability of Hong Kong’s water in the future. 

Total Water Management with Loose Ends
As one of the oldest government departments of Hong Kong, the 
WSD has a long history of initiating, innovating and implementing 
far-sighted water solutions, as discussed previously. The TWM 
is driven by the WSD, and many initiatives take place within the 
administrative power of the department. However, the so-called 
“total” water management strategy does not close the water 
loop.

The WSD believes that “given its geography and population, 
Hong Kong cannot acquire all of its water resources locally to 
support growth and development”260, therefore the other half 
of the total water resources loop, the side the DSD manages, has 
barely been considered. The direct result is that the WSD is only 
“targeting the production of reclaimed water… to supply the new 
development areas of the Northeast New Territories progressively 
after 2020”261. A segmented water management structure does 
not lend itself to developing a holistic approach either. Finally, the 
planned review on the 2008 TWM Strategy is yet to be realised.262 

4.3.5 Segmented Management Facilitates 

As discussed in chapter 4.1, segmented water management 
structures hinder holistic solutions, and in turn create the luxury 
of being able to waste precious water resources. This is evident in 
the fact that spillage management and flood control operations 
are managed separately by the WSD and the DSD.
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In 2013, total spillage from Hong Kong reservoirs reached 
40 mcm, equivalent to the planned annual desalination 
capacity.263 Furthermore, rainwater discharged from the DSD’s 
flood storage tanks in two locations totalled about 1.1 mcm in 
2013.264  This figure does not include rainwater intercepted from 
the highlands through three storm-water drainage tunnel systems 
and discharged directly into the sea under the DSD’s Drainage 
Master Plan. The main reason for employing drainage tunnel 
systems is to improve flood protection for urban areas so that 
less rainwater enters the existing drainage systems. By doing so, 
fewer conventional drainage construction works are required, 
and in turn less disruption to the city’s day-to-day life265. These 
considerations, again, are weighed in favour of cost-effectiveness 
rather than water self-reliance.

In contrast, the focus of Singapore’s policies has evolved over the 
past decade from survival to sustainability. Singapore’s starting 
point was the integration of the entire water supply, including 
the used-water and drainage systems. Integration allowed for a 
holistic approach to water management. This approach can be 
distilled into three principles: “to capture every drop of rain that 
falls on Singapore”, “to collect every drop of used water”, and “to 
recycle every drop of water more than once”.266

Under the current water policy management principles of Hong 
Kong, the city’s catchment capacity of 586 mcm functions merely 
as a storage guarantee, ensuring a reliable water supply under 
potentially extreme drought conditions. However, this storage 
is also temporary; it will only suffice while Hong Kong’s total 
water consumption remains below 1,100 mcm per year. Once 
consumption increases beyond this level in 2030267, then even 
if all the reservoirs were only used to store water, Hong Kong’s 
guarantee against a once-in-a-century drought would be lost 
without an increase in catchment and storage capacities268.

4.3.6 Lack of Support for Water Innovation
Minimal Spending on Environment as a Whole
The HKSAR Government established the Innovation and 
Technology Commission (ITC) in 2000 to “spearhead Hong Kong’s 
drive to become a world-class, knowledge-based economy”269. 
The Innovation and Technology Fund (ITF), administered by 
the ITC, aims to increase the added value, productivity and 
competitiveness of economic activities.270
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However, very little has been spent on environmental technology. 
A decade after the ITC’s establishment, only 2.3 per cent of total 
funds have been distributed to the environmental sector.271 Of 
this 2.3 per cent, funds went mainly to the “biggest local single 
environmental project – the SANI Process trial run” according to 
The Hong Kong University of Science and Technology.272  

Competitive Edge, but Not Competitive Support
In “The 12th National Five-Year Plan on Science and Technology 
Development”, “Science and Technology Areas where Hong Kong 
Possesses a Competitive Edge” have been defined clearly, and 
many Hong Kong universities that have leading water-innovation 
solutions have been identified. However, the ITF is still largely 
skewed towards electrical and electronics enterprises, foundation 
industries and information technology.273 Moreover, moving 
from the laboratory to commercialisation is complex. Without 
appropriate support for scientists and researchers, it is hard 
to turn innovation into a practice which can achieve economic 
benefit. Such a support system has yet to be developed. 

4.3.7 Neglected Regional Responsibilities

Hong Kong must realise that acting within the greater framework 
of “One Country, Two Systems” and “environmental justice” 
requires self-reliance in some areas. It is jointly and separately 
liable for bearing the burden of protecting the region’s resources 
and environment. With regard to water resources, Hong Kong can 
no longer act short-sightedly while relying on Dongjiang water. 
Nor can it continue being complacent instead of searching for 
alternative water solutions. Hong Kong’s thoughtful and cautious 
manner is prudent; but it must also be proactive and partake in a 
joint regional approach to the issue of drinking water in order to 
combat global climate change and reduce water stress.

The fact that Hong Kong is geographically, politically and 
economically backed by Mainland China means that convergent 
development is an inevitable macro trend. This should be seen by 
Hong Kong as an opportunity to renew its glory as an economic 
engine. However to capitalise on this opportunity, Hong Kong 
needs to become more water resilient.
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4.4 Opportunities for Hong Kong

One might argue that Singapore’s innovative water resources 
planning and management have come about through sheer 
desperation. That may be the case, but Singapore’s policies also 
come from a clear national vision and coordinated efforts. As 
Singapore maps out its strategy for the next 50 years, what kind 
of plan does the HKSAR Government have to ensure a sustainable 
water system for the next generations?

4.4.1 Living on the Edge

“Living on the edge” refers to both the increase of coastal 
inhabitants in the world and the pressing environmental issues 
associated with it, especially on water systems as a whole. 

Coastal World
According to the United Nations Environment Programme 
(UNEP), approximately 3.4 billion people – over half of the world’s 
population – live in coastal areas, which adds up to only five per 
cent of inhabited land. By 2025, as much as 75 per cent of the 
global population will live in the coastal fringes, with the majority 
living in vast watersheds that drain to the coast. High population 
concentration in coastal areas can be seen in Southeast Asia and 
West Africa. Currently, of the 33 largest megacities across the 
globe, 22 are located in coastal areas, while rapid population 
growth is also expected in many mid-sized urban centres of 
coastal areas.274 

Coastal China
Similarly, coastal cities in China attract large populations to a 
compact land area. Guangdong Province is home to nearly 8 per 
cent of China’s national population, over half of which lives in 
coastal areas. The PRD, of which Hong Kong is the appendix, is 
primarily coastal (Table 15). The Sixth National Population Census 
indicated that the pattern of inland populations moving to coastal 
areas will continue, especially in the south.275  
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Table 15: Population and Coastal Cities of China (2010)276 
Number of cities Total population (billion)

Coastal Total Coastal Total
Pearl River 
Delta

 8277 9278 0.028279 0.032280 

Guangdong 
Province

 14281  22282  0.058283  0.107284  

China  53285 657286 0.243287 1.37288 

Water Challenges in Coastal Regions
Water scarcity and lack of sanitation continue to be worldwide issues 
that are in many ways interlinked. Toilet-flushing is the key element of 
modern sanitation systems, especially in cities. Rapid urbanisation in 
coastal regions has created and will continue to impose a tremendous 
burden on both the fresh water and seawater systems. Toilets alone 
will strain the systems as flushing water usually represents 20-30 
per cent of domestic water demand; and up to 70 per cent of water 
demand in commercial buildings.289 

In China, water scarcity is a long-standing problem worsening due 
to climate change and pollution. Problems emerge from river 
basins, are translated to the coastal regions, and then progress 
to the sea. Over the past 20 years, mainstream water flows have 
declined by 41 per cent in the Hai River Basin and 15 per cent in 
the Yellow River and Huai River Basins.290 This has significantly 
reduced the loading capacity and natural purification ability of 
the waters and, in turn, worsened water pollution problems. 
To improve water quality, China has been constructing a large 
number of sewage treatment plants. The operation of sewage 
treatment plants generates a large amount of sludge, requiring 
treatment and disposal. 

4.4.2 Challenges and Opportunities
Global Challenges of Living on the Edge
The world’s coastal areas are not only using a tremendous 
amount of water, but are also discharging an enormous amount 
of wastewater (treated or untreated) directly into the sea, to 
the direct detriment of ocean ecosystems. Conventional sewage 
treatment processes produce large quantities of waste sludge, and 
current sludge-minimisation, treatment and disposal technologies 
are unsustainable291. More economic and environmentally-friendly 
solutions are urgently needed.
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Opportunities for Hong Kong
Hong Kong is part of the problem, but is also in a position to 
contribute to the solution. Increasing water self-reliance is the 
general trend for cities and regions worldwide due to the threat 
of climate change and resource shortages. Hong Kong is no 
exception and it must do everything in its power to move in this 
direction. For example:

• Under “One Country, Two Systems” and while the Dongjiang’s 
water is still flowing and available, Hong Kong can take bold 
actions to raise the city’s water self-reliance. This can be done 
through integrated solutions with a holistic approach. 

• Hong Kong should become an example of a “knowledge 
centre”, for coastal China, especially as it has pioneered 
systems such as the dual-water supply system, sewerage and 
storm-water separation, seawater toilet flushing, innovative 
waterworks in the sea and other new technologies, in order to 
move towards a complete solutions to food, water, energy and 
sanitation.292 

• Hong Kong was one of the earliest cities in China to adopt 
a modern drainage system, separating sewage and storm-
water over 100 years ago. This practice is now required by 
the Chinese government to prevent urban floods, combat 
epidemics and facilitate drainage management.293

• Although the potential of a rainwater harvesting system has 
yet to be explored, Hong Kong can be very helpful in providing 
Mainland China with practical ways to achieve this, especially 
in fellow coastal cities. 

4.4.3 Potential for Hong Kong’s Water Economics: China’s 
Water Technology Hub?

A potential market niche for Hong Kong in the water economy lies 
in alternative water-resources solutions and water treatments.

The World Water Market Trend
a) Alternative Water Resources

Reused water (either reclaimed or grey-water reuse) is 
increasingly considered a sustainable supply of water for some 
uses.294 Desalinated seawater is another widely-accepted 
alternative water source for potable purposes. However, the 
direct use of seawater as well as an integrated system containing 
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fresh water, grey water and seawater are being developed, and 
have potential in coastal regions.295 

b) Water Treatment 

Global demand for water treatment technology and service 
products was projected to increase by 5.7 per cent per year 
reaching US$59 billion in 2013, well above the rate of economic 
growth in almost every region. China and India will register the 
fastest growth in the next few years.296 

According to two recent market reports cited by WaterWorld 
Magazine, the marketplace for water treatment is evolving, with 
smaller players filling local needs as the influence of larger, global 
companies wanes.297 

The China Water Market Trend
a) Alternative Water Resources

The newly released national “Urban Drainage and Wastewater 
Treatment Regulations《城鎮排水與污水處理條例》” will be effective 
from 1 January 2014. The regulations call for sewage and 
storm-water separation in newly built areas; emphasise urban 
wastewater treatment in the context of resource recycling and 
pollution improvement, and demands that all reclaimed water be 
included in total water resources allocation schemes.298 Many 
cities have already set their water reuse targets. The market 
potential for investment is clearly sizable.299

b) Water Treatment

In the past seven years, China’s investment in wastewater 
treatment alone accounted for more than RMB500 billion 
(about US$81.5 billion) and has increased urban wastewater 
treatment capacity to cover 70 per cent of its total wastewater 
emissions. However, at least 80 per cent of the resulting sludge 
is neither treated, nor properly managed. This has caused 
secondary pollution, damage to the environment, and food safety 
concerns.300 

The world has its eyes on China’s enormous water treatment and 
reuse market. The Asian Development Bank recently announced 
that it will support China’s efforts to improve its wastewater 
management and reuse with a US$240 million private sector loan 
package301. Singapore entered this market in 2006 and China is 
now its second largest market in this area302. 
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Hong Kong is obligated to help, and in a position to do so. 
Compared with other investors, it has deeper roots in China and 
its entrepreneurship has developed side by side with Mainland 
reform. Shared culture and economic bindings enable better 
understanding and allow for tailor-made approaches to finding 
local solutions for water management problems. In short, Hong 
Kong has a golden opportunity to help the country while helping 
itself via an integrated water solution. In doing so, it can turn 
Hong Kong into China’s water hub. 

4.5 Policy Recommendations

4.5.1 Put Water Back on the Policy Agenda

The HKSAR Government clearly needs to focus more on water 
policy, and address the issue proactively and holistically with 
a long-term view. Waterworks projects can take decades from 
planning to operation. Also, Hong Kong needs an improved total 
water management strategy that closes the water loop, increases 
water self-reliance and is sustainable for future generations, 
should the territory be faced with extreme conditions. 

4.5.2 Envision Water Solutions to Envision Hong Kong 
 beyond 2047

The HKSAR Government must start to reset its mind-set to look 
beyond 2047. It should do this by encouraging the whole society 
to envision all the pathways of Hong Kong beyond “One Country, 
Two Systems” and look down the “water road” that can take us 
there. Looking at vital issues such as water can help to instil long-
term vision, a sense of mission and the society’s commitment to 
drive progress across the board.

4.5.3 Set an Integrated Management Mechanism to 
 Close the Water Loop

The HKSAR Government should consider integrating all 
departments that handle water matters into one agency. This 
will help close the water loop in terms of supply and drainage 
resource management and control costs from a total lifecycle 
perspective. Even before this happens, the HKSAR Government 
should consider repositioning the DSD as an alternative water 
resources manager. This would be helpful in changing “waste- 
and threat-response”-oriented thinking into a more resource-

Hong Kong’s  
innovative 
solutions and 
connection to 
China place it 
in a position to 
transform into 
China’s water 
hub

Hong Kong is 
running out 
of time for 
a long-term 
water strategy 
that closes the 
water loop

Hong Kong 
needs to look 
beyond 2047 to 
instil long-term 
vision and drive 
progress

Consider 
integrating all 
water handling 
departments 
and 
repositioning 
DSD as an 
alternative 
resources 
department



69

appreciating mind-set, and eventually contribute to a holistic 
water solution for Hong Kong and its neighbours.

4.5.4 Improve Local Water Management

Hong Kong needs to know its own water systems better in order 
to face the challenges ahead constructively and imaginatively. In 
regard to this, Civic Exchange’s policy recommendations published 
in the previous water policy research reports, Liquid Assets II, III 
and IV, stand valid and are attached in Appendix 2.

4.5.5 Capitalise on Hong Kong’s Characteristic 
 Seawater Solutions

The HKSAR Government should urge the ITC to accelerate the 
development of innovations from laboratory to market. Specifically, 
the HKSAR Government and ITC can establish a task force to study 
how to provide policy, financial and talent support to promote and 
capitalise on Hong Kong’s unique lead in seawater solutions. Hong 
Kong should strive to become the Water Technology & Innovation 
Hub of China.

4.5.6 Be Ready to Offer Wastewater Solutions

Hong Kong’s recognised expertise in wastewater treatment R&D 
and in operating systems right across the urban water cycle303 
form a solid foundation from laboratory to market:
• The 2008 joint “Cleaner Production Partnership 

Programme” 304 between Hong Kong and Guangdong 
has already identified “Reducing and Controlling Effluent 
Discharge” as one of its key objectives;

• The Cleaner Production Partnership Programme (CPPP) has 
established a mechanism between the HKSAR and Guangdong 
Governments to work closely to address issues; 

• The CPPP has been extended by two years to 31 March 2015, 
with additional funding of HK$50 million.

 
The Hong Kong Productivity Council (HKPC) is the implementation 
agent for the CPPP. HKPC and the HKSAR Government should 
grasp this opportunity to enlarge a valuable market niche and 
press forward to establish Hong Kong as a “Water Knowledge 
Centre”, a “Wastewater Treatment Training Base”, and a “Water 
Technology Hub” of China. 

If we do not do it, others will.
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Appendix 1

Conversion Tables

Currency Conversion Table
US$ 1 <––> HK$ 7.75
US$ 1 <––> RM 3.22
US$ 1 <––> S$ 1.25
US$ 1 <––> RMB 6.09
HK$ 1 <––> RM 0.42
HK$ 1 <––> RMB 0.79
HK$ 1 <––> S$ 0.16
S$ 1 <––> RM 2.57

Water Volume Conversion Table (metric vs imperial)

1 Cubic Metre = 219.78 Gallons
1 Gallon = 0.00455 Cubic Metres
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Appendix 2

Policy Recommendations from Liquid Assets II – Industrial Relocation in Guangdong 
Province and Its Threats to Water Resources, Liquid Assets III – Dongjiang Overloaded, and Liquid 
Assets IV – Hong Kong’s Water Resources Management Under One Country, Two Systems:

The HKSAR Government would be well advised to:

1. Synchronise with New Mainland Water Policy:
On February 2012, the State Council promulgated the 'Opinion on Implementing 
a Strict Management System for Water Resources'.

 This establishes limits on the development, use and protection of water 
resources. All local authorities are to “base their needs on water availability and 
act according to water availability”. 

 While the “One Country, Two Systems” principle guides Mainland-Hong Kong 
relations, Hong Kong should not ignore the new State Council policy because 
the water resources that supply Hong Kong are in the Mainland.

 The PRD cities under the Dongjiang water allocation arrangements are governed 
by the new policy, thus Hong Kong should take it upon itself to observe the 
same policy. 

 Indeed, under the “One Country, Two Systems” principle, the new Hong Kong 
administration taking power on 1 July 2012 can put forward its own policy 
that reflects Mainland policy so that Mainland-Hong Kong policies on water 
resources can be appropriately synchronised. 

2. Devise Long-Term Strategy before Water Renegotiations

 The current water supply agreement between Guangdong Province and Hong 
Kong will have to be renegotiated before expiration in 2014. This gives the CY 
Leung administration less than a year to devise and consult on a long-term 
water strategy that emphasises water conservation in Hong Kong, as well as 
collaborate with Guangdong Province and other stakeholders to protect and 
manage the water resources of not only the Dongjiang but also the whole Pearl 
River Basin.

 Under this strategy, the HKSAR Government should consider: 

•  Promptly call for an independent audit of Hong Kong’s seawater toilet 
flushing system to conserve public funds and reduce waste;
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•  Perform a cross-agency comprehensive audit of the complete lifecycle cost 
of Hong Kong’s water resources and establish an accounting mechanism for 
comprehensive water resources management;

•  Re-examine its water pricing structure on the condition that the “user 
pays” principle is truly reflected and that the grassroots’ interests will be 
protected;

•  Hong Kong should be open to explore whether it can set a cap on water 
usage and progressively reduce it;

•  Consult the public and set goals regarding the raising of Hong Kong’s water 
self-reliance;

•  Perform public outreach to help residents understand the source of their fresh 
water, the significance of Dongjiang water, and the challenges raised by the 
integrated development plans of the PRD. This would rally public opinion and 
facilitate changes in water use habits;

•  Set a higher target to reduce leakage rate: Even though the WSD has already 
accelerated the original plan by five years to replace old water pipes by 
2020, the leakage rate will still be 15 per cent. The US, Japan, France and 
Germany have leakage rates below 10 per cent. Tokyo’s water leakage rate is 
only 3.3 per cent so Hong Kong can do better;

•  Set comprehensive policies and mid- to long-term goals for water recycling. 
These policies and goals must consider important factors such as climate 
change, energy efficiency, reduction of emissions, poverty reduction and 
benefits to the elderly;

•  Investigate alternatives for ensuring a 99 per cent reliability rate for Hong 
Kong’s water supply;

• Investigate its responsibilities with respect to sharing water resources to 
carry out its obligations and uphold social justice under “One Water, Two 
Systems”;

• Improve water efficiency and mandatory labelling: The entire public sector 
can lead by replacing water faucets and other water equipment to improve 
efficiency. Newly built public sector buildings, including housing, can be 
fitted with water efficiency equipment; and the Government can consider 
whether it would be appropriate to move from the current voluntary to 
mandatory water efficiency labelling; and

• Reuse water wherever possible: Programmes to harvest rain water, use grey 
water and recycle water should be enhanced and expanded.
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Appendix 3

The 3P Approach includes several initiatives to actively engage and involve 
the community, making the protection and conservation of water everyone’s 
responsibility.  

Year Campaign Action
2003 Water Efficient 

Homes
Encourage installation of water saving devices and 
conservation practices in homes

2004 Water Efficient 
Building Programme

Encourage building managers and owners to make 
their building’s water efficient

2006 10 Litre Challenge Encourage households to reduce water 
consumption by 10 litres a day

2006 Active Beautiful and 
Clean (ABC) Water

Clean, preserve and protect bodies of water

2007 Water Efficiency 
Fund

Provide business funding to implement water 
conservation measures

2008 10per cent Challenge Encourage non-domestic consumers to reduce 
water consumption by 10 per cent monthly
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