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Addressing the problem

In 2002, the Guangdong Provincial Government announced 
it would spend RMB 36.2 billion over a period of eight years 
to clean up the Pearl River, building over 160 wastewater 
treatment plants and increasing urban sewage treatment 
rates to 60 per cent. Two years later, the province announced 
the implementation of over 100 projects dealing with water 
treatment and supply, protection of the rural environment, 
prevention of pollution, and waste treatment.98 More recently, 
the Guangdong authorities have committed to invest more 
in environmental facilities and plan to increase the share of 
environmental protection investment from 2.5 per cent of 
GDP to three per cent by 2010.99   

Looking forward, the National Development & Reform 
Commission’s consultation paper ‘The Outline of the Plan 
for the Reform and Development of the Pearl River Delta 
(2008-2020)’ envisages that by 2012 and 2020, urban 
wastewater treatment rate will reach 80 per cent and over 90 
per cent, respectively, and the industrial wastewater discharge 
compliance rate will also reach 90 per cent in 2012, and 100 
per cent in 2020.100 Figure 14: Pearl River water quality within the PRD

Data source: PRWRC (2000-2007)101

* 2003 data unavailable
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Using 2007 figures (the latest figures released by the PRD Government), Guangdong was water-stressed according to standards 
set by the United Nations Environment Programme.103 Yet the industrial development and urbanization of the Pearl River Basin 
and especially the PRD continues headlong – and water allocation is already a fact of life for cities drawing their water from the 
Dongjiang. This section examines the institutional framework and some of the tools employed for managing water. The region’s 
issues are also placed in the context of competition for water across the rest of China.

PART 3.3  
Competition

Tibet

Xinjiang

 

Figure 15: Water resources per capita in China by province(2007) 
Data source: National Bureau of Statistics (2008)102
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China’s water profile  

China, with seven per cent of the world’s water supply, 
is ranked fourth in the world in terms of available water 
resources.104 Despite this, in 2007, with a population of 1.31 
billion, China’s water resources per capita were relatively low 
in the world, at 1,869 cubic metres, when compared with the 
Asian average of 3,948 cubic metres and the global average of 
8,210 cubic metres.105 

The water resources of the north and south of China are 
considerably different. The south, with 2,822 cubic metres per 
capita and over 80 per cent of the country’s water resources, 
is water rich. However, the north, with just 828 cubic metres 
per capita, is arid, despite being a significant agricultural area, 
responsible for much of China’s industrial production, and 
having a population roughly equal to the south. As a result, 
538 million people (42%) have access to a mere 14 per cent 
of China’s water, which has led to heavy exploitation of water 
resources.106 

The disparity between the two regions led Beijing to create 
the South-to-North Water Diversion Project.107 The Central 
Government is willing to spend heavily to construct massive 
and controversial engineering works to compensate for the 
water stress of one basin with the water resources of another.  
The Central Government has also diverted water to important 
cities, as it did to ensure that Beijing had enough water ahead 
of the 2008 Beijing Olympic Games.108

The United Nations Environment Programme (UNEP) 
defines water scarcity as a state in which ‘the amount of 
water withdrawn from lakes, rivers, or groundwater is so 
great that water supplies are no longer adequate to satisfy all 
human or ecosystem requirements, bringing about increased 
competition among potential demands.’ Quantitatively, ‘water 
stress’ is regarded as the situation where water resources are 
between 1,000 and 1,700 cubic metres per capita. Less than 
1,000 cubic metres per capita is regarded as water scarcity.109

Both contemporary and historical trends can explain China’s 
water scarcity in the north and east. People have settled in 
these parts of the country despite low water resources, leaving 
China with a high population density in these regions. Recent 
economic and population growth have further increased the 
demand for water, whilst technical defects in the water supply 
facilities (e.g. leaking irrigation systems account for 20% of 
China’s total water usage) and pollution of water basins have 
decreased availability of water resources.110  

BOX 4: GROUNDWATER
Groundwater plays a key role in China, as it provides potable water for about 70 per cent of the population and irrigation for 40 per 
cent of the country’s agricultural land.111,112 However, nine out of ten cities in China face severe groundwater contamination,113 and 
the rate of groundwater extraction is so great that parts of northern China have seen the water table drop at a rate of more than one 
metre per year.114  

(billion cubic metres)
Surface Water 

Resources
Surface Water 

Supply
Groundwater 
Resources

Groundwater 
Supply

China 2,424 472 762 107

Guangdong 157 44 41 2

Table: Surface and groundwater resources and supply for China and Guangdong (2007)
Data source: National Bureau of Statistics of China (2008)115 



Proposed in 1952 by former Chairman Mao Zedong to ease the water shortages in the north of China, construction of the project 
was started in 2002, and is expected to end in 2050. The project involves three phases with routes in the west, east and centre 
of China, which will ultimately transfer about 45 billion cubic metres of water per year from the Yellow, Huai, Hai and Yangtze 
Rivers.  The eastern, central, and western routes are all expected to be around 1,200 kilometres each, and will divert about 15, 13, 
and 17 billion cubic metres, respectively per year. Overall the project is estimated to cost more than US$423 billion, twice the cost 
of the Three Gorges Dam.  

China recently announced that the water diversion project would be delayed, due to unexpected environmental damage and the 
resettlement of people.118 The delay will affect the central section for a further four years, with the completion date shifting to 
2014 instead of the planned 2010.119 Because this section affects Beijing’s increasing demand for water, a 309 kilometre canal 
from Hebei to the capital city was rushed into service to supply it with water.120 Both environmentalists and scientists have 
opposed the project, claiming that it will only offer a temporary solution to the water crisis and at the same time damage the 
environment and waste billions of dollars.121 

BOX 5: 
SOUTH-TO-NORTH WATER DIVERSION PROJECT
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Management of water

The principal authority responsible for managing water in China is the Ministry of Water Resources (MWR).123 However, many 
government bodies have some degree of responsibility in the planning, managing, monitoring, and enforcement of water-related 
issues. Unravelling the various interlocking and overlapping strands is beyond the scope of this paper, but the chart in Figure 17 
offers an indication of the degree of complexity involved. 

The supervision of water pollution control and prevention is also separated. The Ministry of Agriculture is responsible for diffuse 
agricultural pollution control, whilst the Ministry of Environmental Protection (MEP) is in charge of municipal and industrial 
pollution control and prevention, and the Ministry of Transportation for ship transportation water contamination control.  As a 
result, for a water body that is polluted by several sources, the management of water quality would involve these establishments 
and the MWR, as water quality and quantity are linked (more water creates more ability to dilute pollutants).  This increases the 
management of water quality, both in administrative costs and complexity.124 

The boundaries between the institutional jurisdictions are not always defined and have created conflicts in responsibilities within 
the system. Thus, it has affected the efficiency of water management, and raised the administrative cost for coordination among 
the different ministries and institutions.125 The management of water quality and quantity are separate from one another under the 
MEP and the MWR respectively; this has resulted in two independent sets of planning procedures for water quantity and quality 
management across basins, with the actual execution being the responsibility of local authorities.  In addition, both the MEP and the 
MWR monitor the major rivers and their water quality; however they have their own water monitoring stations and don’t share their 
databases with each other. This system is also reproduced at the local level in provinces, counties, and prefectures.126
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Provincial 
Government
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Seven River 
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Ministry of Housing 
and Urban and Rural 

Construction

Ministry of 
Agriculture

Ministry of Land and 
Resources
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Administration
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Transportation

State Oceanic 
Administration

National 
Development and 
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The State CouncilNational People’s 
Congress
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within province, 
managing water 
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Resolve 
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disputes, basin 
planning, water 
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provinces, zoning, 
monitor water 
qualityRural and agricultural water use 
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groundwater

Forests for conserving water 
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policy, State Office of Comprehensive 
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Figure 17: The administrative structure of water 
resource management in China

Source: Adapted from Xie, J. (2009); McKee, C. (2007)122
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The Pearl River Water 
Resources Commission 

The establishment of the Pearl River Water Resources 
Commission in 1979, under the MWR, was the earliest effort 
to create a comprehensive management regime for the Pearl 
River Basin. Its principal functions are:

Enacting the •	 Water Act and other laws and regulations, 
including enforcement, monitoring, investigation of 
illegal operations, and inter-provincial water disputes and 
mediation work;

Integrated river basin planning, river basin projects, •	
management of nationally-backed cross-provincial 
infrastructure projects including hydropower projects;

Management of river basin water resources (including •	
surface water and groundwater) and the development of 
water allocation programmes between provinces within 
the basin;

Water resources protection, including zoning and •	
monitoring of wastewater discharges especially in 
protection areas and recommending discharge limits;

Flood prevention programs and drought control •	
scheduling; and

Basin conservation programmes.•	 127

However, considerable authority also lies with local level 
Water Resource Bureaus, which establish policy, set prices, 
and may take other political or economic factors into account 
in decision-making.128 Each has its own priorities, making 
trans-boundary river management a complicated matter. With 
an understandable focus on making use of local resources to 
meet local needs, local authorities generally give a low priority 
to basin-wide and sectoral objectives.129

For example, the greater part of the funding for water savings 
and pollution reduction must come from local budgets with 
only a small amount allocated by the Central Government, 
while the benefits are generally felt downstream. As a result 
the current system of water management is effectively based 
on the administrative boundaries of the different government 
levels rather than the River Basin Management Commissions 
(RBMCs). To make matters worse, RMBCs do not include 
representatives from the affected municipalities and provinces, 
making effective collaboration with key stakeholders 
extremely difficult.130

At the provincial level, authority rests with the Water 
Resources Department of Guangdong Province. It has a key 
role in water allocation within the province, managing water 
charges, taxes and fees, and conducting water conservation 
programmes.131

Water pricing:  
controlling demand and 
restricting investment? 

China first introduced water pricing in 1985. Before this, 
water was deemed to be a public good, where no individual 
could be excluded from having the free use of the resource. 
The Central Government in Beijing directed China’s water 
strategy, but over time the role was decentralized, and it 
came under the relevant provincial bodies. Water tariffs have 
risen moderately over time but do not reflect the true cost of 
supply. Low water pricing has created reluctance to improve 
water infrastructure.132

In Guangdong, the cost of sewage treatment to the authorities 
is RMB 1.1 per cubic metre, which is substantially higher 
than the newly introduced water tariff of RMB 0.8 per cubic 
metre.133

Worse still is that many sewage treatment plants are not put 
into operation. A 2004 survey of sewage treatment plants 
built since 2001 by the State Environmental Protection 
Agency (which has now been upgraded and renamed the 
Ministry of Environmental Protection) found that only 50 per 
cent of them were actually functioning, and the others were 
closed down because local authorities considered them too 
expensive to operate.134

One of the major impacts of under-priced water is that local 
authorities are often reluctant to connect sewage treatment 
works, which are typically financed by project-specific capital 
investment, with residential and industrial pollution sources. 
Local networks and the management of water treatment 
services are generally funded from local tax revenues, and 
since prices are set below the cost of treatment, there is 
widespread reluctance to close the loop. 
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Allocation of water  
from the Dongjiang

With rapidly expanding industrial sectors and burgeoning 
populations, the Dongjiang now supplies fresh water to 
over 40 million people in Heyuan, Huizhou, Dongguan, 
Guangzhou, Shenzhen, Hong Kong, and other cities. 135 

The first Dongjiang water allocation plan was issued by the 
Guangdong Provincial Government in 2008, as a measure to 
forestall emerging conflicts over water between cities along the 
river.

Recognizing that this competition was likely only to 
intensify and that there was a finite limit to how much 
water could be withdrawn sustainably, the Guangdong 
Provincial Government has capped the amount of water to 
be taken from the Dongjiang at 10.7 billion cubic metres per 
annum.136

Figure 18 shows the percentage of water allocation of the 
Dongjiang during a normal water year (the Guangdong 
Government have also released allocated amounts of water 
during a dry water year). Whilst each of the Guangdong city’s 
allowance decreases during dry water years, Hong Kong’s 
assigned amount of 1.1 billion cubic metres per year remains 
the same.  To date this policy remains unchanged; in October 
2009 the Guangdong authorities confirmed that Hong Kong’s 
maximum permissible allocation would remain in place, even 
though the drought might cause shortages in other cities 
dependent on the Dongjiang for their water.137

Despite this measure, a PRD forecasting study in 2004 
showed that the region’s water demand will continue to exceed 
its supply capacity, with high industrial consumption cited 
as the principal cause. It also projected an increase of over 50 
per cent in total water demand for the region from 2002 to 
2020 (excluding Hong Kong and Macau).138 Figure 18 shows 
that competition for the Dongjiang’s water is fierce, which 
adds weight to the argument that Hong Kong should consider 
options to reduce its current dependence on water from that 
source. 

Figure 18: Dongjiang water allocation arrangements 
to assigned cities (normal year)(2008) 

Data source: Government of Guangdong Province (2008)139
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PART 4 
Hong Kong’s  

Water Management

Hong Kong’s water management 

The current official position of the HKSAR Government is that there is ‘no imminent need’ to seek new water resources.141 While 
this may be true for now, it is inescapable that Hong Kong is hugely dependent on the good health of the Dongjiang for direct water 
supplies and the whole of the Pearl River Basin indirectly for water services for its wider food and industrial needs. Moreover, water 
supply is a finite resource, and there is competitive demand from cities and counties in the PRD, and the effects of climate change 
will increase water stress for the whole region. Hong Kong’s own source of water, its reservoirs and catchment, hold only about six 
months of supply.142

Water gathering grounds

Impounding reservoirs

Figure 19: Reservoirs and water gathering grounds in Hong Kong
Source:  adapted from WSD (2008)140
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Total Water Management 
Responding to these concerns, the WSD introduced a Total Water Management (TWM)143 programme in 2008, which will run to 
2030. The programme incorporates four main areas: new water resources, water conservation, water reclamation, and management of 
water resources. The main aspects of the programme are set out in terms of supply and demand for water:

Water supply management:

To actively consider the reclamation of water (including rainwater harvesting and the reuse of grey water);•	

To develop the option of desalinating sea-water; and•	

To improve protection of water resources.•	

Water demand management:

To increase public education on water conservation;•	

To encourage use of water saving devices;•	

To increase water leakage control by replacing and repairing old water mains and applying new technology to improve the •	
detection of leakage and pressure management; and

To expand the use of sea-water for toilet flushing.•	
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1
Water conservation

There are several activities the WSD is implementing:

The water conservation campaign aims 
to promote the use of water-saving taps 
and other devices to the general public, 
including in schools. The campaign 
refers to the challenges of water scarcity 
around the world and the need to use 
water carefully. The programme includes 
the development and implementation 
of a Water Efficiency Labelling Scheme 
to help consumers choose water-saving 
devices, such as low-flow showerheads.144 
Starting in 2008, the HKSAR 
Government is retrofitting government 
buildings and schools with water-saving 
devices at an estimated cost of HK$164 
million.145 

2
Water recycling

Water reclamation aims to replace 
high quality water currently used for 
non-potable purposes, such as toilet 
flushing and landscape irrigation, with 
lower quality water. Lower quality 
water is referred to as grey water and 
can be collected from baths, showers, 
wash basins, and kitchen sinks, which 
can then be treated and reused. A pilot 
scheme provides water from Shek 
Wu Hui Sewage Treatment Works 
for toilet flushing and gardening for 
residents in Sheung Shui and Fanling. 
The interim results noted that the 
public response was positive. The 
scheme will save 21 million cubic 
metres of water annually until 2030, 
or 1.5 per cent of total water use in 
Hong Kong.146 As seen in Box 6, 
Singapore’s reclamation plan is more 
extensive and ambitious. In the eight 
years since the commissioning of their 
water scheme in 2000, reclaimed 
water supplied 15 per cent of their 
total water,147 or 516 million cubic 
metres per year. Singapore is on track 
to achieve 30 per cent by 2010.148 

The HKSAR Government is also 
encouraging private developers in 
Hong Kong to adopt water reclamation 
schemes. A new MTR Corporation 
development in Tseung Kwan O will 
reuse grey water and collect rainwater 
for irrigation, street cleaning and water 
features. The WSD will also conduct trial 
schemes reusing grey water and rainwater 
harvesting for some new public projects.

3
Rehabilitating and 
replacing water 
mains

The WSD is currently rehabilitating and 
replacing old water mains across Hong 
Kong. This is a 15-year programme 
that started in 2000. It aims to upgrade 
3,000 kilometres of water mains in a 
multi-stepped programme that will 
reduce leakage from 25 per cent to 15 
per cent149 when completed. The next 
phase of upgrade is expected to deal with 
a further 4,700 kilometres of mains. In 
terms of volume, by 2030, Hong Kong 
will save 85 million cubic metres of water 
annually.150 
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Desalination

The WSD has built pilot desalination plants with a daily capacity of 240 tonnes at Tuen Mun and Ap Lei Chau, which use reverse 
osmosis technology to process fresh water from sea-water. The pilot tests were completed in 2007, confirming the technology is viable 
for Hong Kong.151 Based on the initial findings, the unit production cost of the desalinated water was estimated to be HK$7.8 to 
HK$8.4 per cubic metre.  These costs include construction of the plants (52% of production cost) and it is unclear what the long-
term operational costs may be. The cost for desalinated water in the US is around HK$4 per cubic metre; the cost for a new plant in 
Shenzhen is projected to be around HK$6 per cubic metre; and the Tianjin Plant in Guangdong costs HK$4-5 per cubic metre.152 
At the time of writing this report, the HKSAR Government has made no decision on whether or how to proceed with desalination. 

Figure 20: Hong Kong water saving target vs. fresh water demand growth forecast 
 Source: WSD (2008)153
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The WSD has forecast that fresh water demand in Hong Kong in 2030 will reach 1.31 billion cubic metres,154 which is 360 million 
more than today. This additional amount far exceeds the projected savings from the TWM programmes, which raises the question of 
how the gap will be filled. So far, this important subject has not attracted the attention it deserves. The WSD’s existing programmes 
rely heavily on public education to achieve reduction targets, but they do not deal with every aspect of the entire water system. For 
example, they emphasize the reduction of fresh water consumption, but not total water consumption and reduction of wastewater. 
Low-hanging fruit includes promoting the installation of dual-flush cisterns for toilets, a common solution elsewhere to reduce water 
use and wastewater generation. 

In 2004, a local study compared using sea-water and onsite reclaimed water for non-potable uses in residential developments. 
Calculations showed that in a standard residence, wastewater from bathing, hand washing, and laundry should produce not 
only enough reclaimed water for toilet flushing but also a substantial surplus. This surplus could then supply water for landscape 
irrigation, street cleaning, and other uses for a given residential development. If the right system could be put in place, the 
development would produce half the sewage that would need to be treated conventionally since the other half would be reused.155

The WSD’s research and approach is laudable within the department’s limited terms of reference. Its job within the HKSAR 
Government is supplying water. For Hong Kong to do much more would require the Government as a whole to treat water much more 
seriously and devise a long-term integrated water strategy that touches upon land use, pollution control, and collaboration with the 
Mainland, in addition to the work done by the WSD. Unfortunately, at the time of writing this report, there is still no policy interest or 
focus on exploring the potential to improve the water gathering and storage network, as summarized in this WSD statement:

‘The TWM Study has looked into options of new water resources though there is no imminent 
need. The option of expanding water gathering grounds and reservoirs storage is considered to be 
very low priority for Hong Kong because of the high costs and negative environmental impacts.’ 156 



BOX 6: 
ALTERNATIVE SUPPLY - SINGAPORE AS A CASE STUDY
Historically both Hong Kong and Singapore relied on purchasing water from their northern neighbours to meet rising demands 
for fresh water.157 However, over the past 40 years Singapore has adopted a series of aggressive strategies to reduce its dependency 
on water from Malaysia.  It has invested heavily in technology and research, and encouraged the community to be more involved 
in managing water.158 Some of the main targets include: 

Increasing Singapore’s catchment areas from 50 to 67 per cent of current land surface;•	

Increasing water supply from alternative sources (e.g. water reclamation and desalination) to meet 25 per cent of Singapore’s •	
water demand;

Ensuring that the quality of water continues to meet international standards;•	

Reducing domestic water consumption per person to 155 litres a day by 2012; and•	

Partnering the civic, public, and private sectors to create more awareness of the significance of enjoying, valuing and •	
conserving water, and developing a sense of common ownership of water resources.

1
Imported water

Singapore has been importing water from Malaysia 
under two separate agreements, which are due to 
expire in 2011 and 2061.160

2
NEWater

Used water is treated and further purified using sophisticated 
membrane technologies, making the water clean and 
safe to drink. NEWater has passed over 30,000 scientific 
tests and exceeds the most stringent requirements of the 
World Health Organization’s Guidelines for Drinking 
Water Quality. Singapore currently has four NEWater 
factories (and plans to build a fifth) that produce 
32 million gallons of NEWater per day. NEWater 
is primarily supplied to industrial and commercial 
customers in the electronics and power generation, 
water fabrication, and air-cooling sectors, making 
more potable water available for domestic 
consumption. Currently, NEWater meets 15 per 
cent of Singapore’s needs. However this figure will 
rise to 30 per cent upon completion of the fifth 
water plant. Singapore’s national water agency, the 
Public Utilities Board (PUB) also mixes a small 
amount of NEWater into the reservoirs. NEWater 
has been an important pillar of Singapore’s 
sustainable water supply since 2003.161

Image by Kester Tay

Water sources  
Singapore’s sources of water are known as the Four National Taps:159



3
Desalinated water

In 2005, Singapore opened a desalination plant with a 
capacity of 30 million gallons (136,000 cubic metres) 
of water a day. Recent advances in cheaper technology 
and membrane prices have made desalination a practical 
source of water supply. The treatment process involves 
sea-water undergoing pre-treatment to remove suspended 
particles, followed by reverse osmosis (which is the same 
technology used for NEWater). This produces pure water, 
which is then re-mineralised. This desalinated water 
is mixed with treated water before being supplied to 
industry and homes.162  

4
Local catchment

With little land area and no natural lakes or aquifers 
to collect rainwater, Singapore has made the most of a 
network of canals, rivers, and drains that feed rainwater 
into its reservoirs. The Singapore Government plans 
to increase catchment coverage from 50 per cent to 67 
per cent of total land area by 2009. It will achieve this 
ambitious objective by damming the Marina Channel to 
create Singapore’s fifteenth and largest reservoir, with a 
catchment area of 10,000 hectares, one-sixth the size of 
Singapore.163

Conservation 

Complementing its source diversification strategy, Singapore has also worked hard to manage consumption rates. In 2003, daily 
per capita consumption stood at 165 litres a day. This figure now stands at 157 litres, and Public Utilities Board (PUB) aims to 
reduce this to 155 litres by 2012 with a varied water conservation plan that encourages consumers to use water wisely: 164

Homes

The 10-Litre Challenge – PUB encourages every person to decrease their daily water use by ten litres. Water saving habits include: 
monitoring water bills, taking shorter showers, washing up in a filled sink, washing clothes in a full load, reusing rinse water, 
repairing leaks promptly, and half-flushing.  

Water Efficient Homes – This programme helps residents to conserve water at home and lower their water bills through 
practicing good water saving habits and installing water saving devices. PUB officers visit homes to install water saving devices at 
no extra cost to the resident.  

Water Volunteer Programme – PUB works actively with different groups, councils, and schools to form Water Volunteer Groups. 
These encourage residents to reduce their water usage through the 10-Litre challenge, education and installing water saving 
devices. Volunteers also visit lower-income and needy families to help them save on water bills. In the more than 40 constituencies 
that have formed these groups, households been able to reduce water usage by five to ten per cent.  

Business

The 10% Challenge – The business sector uses 43 per cent of Singapore’s water. Lowering water consumption decreases operating 
costs and reduces the load on local water resources.165
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China’s water risks

China faces severe water challenges in the coming years, including water shortage, dropping groundwater levels, saline intrusion, 
water pollution, and increasing demand from agricultural, municipal, and industrial uses. These challenges need to be tackled 
through a national policy that is coherent and integrated both on the supply and demand sides of water management and that also 
targets behavioural change. Political and industrial leaders throughout the country need to have a better grasp of what the challenges 
are, how they arose and why it is critical to deal with them as a matter of priority. To be effective, they also need adequate resources 
and assistance to improve management capacity.

Ensure resilience of the Pearl River Basin

South China is fortunate that water availability per capita is much higher than in the north. However, population increase, 
urbanization, industrialization, and inappropriate land use are leading to the decline of that favourable position. The PRD is a major 
production hub, where economic activities depend heavily on large quantities of water for power generation, and manufacturing 
activities for tens of thousands of factories. Moreover, water pollution poses a major threat to both human and ecological health. 

It is critical for China’s long-term economic, social, and environmental sustainability that the environmental quality of the Pearl 
River Basin does not deteriorate further. China cannot afford to have its third major and least corrupted river system go the way of 
the more seriously degraded Yellow River and problematic Yangtze River systems. Indeed, the conditions of the Pearl River Basin 
need to be urgently reversed and put on a much healthier path for the sake of long-term sustainability affecting the livelihood of 
hundreds of millions of people. This can only be done through a truly integrated system of water resource management to replace the 
current fragmented framework, where there are many conflicting management imperatives. 

Promote national water management reform 

Include supply and demand side reform and administrative reform

The physical challenge of building and financing sufficient water-related infrastructure and operating them well to protect water 
bodies, minimize polluting discharges, dispose sludge from wastewater safely, monitor drinking water quality, and protect public and 
ecological health are hard enough to achieve. Regulating these functions in China, including reforming water pricing and charging 
for wastewater treatment, is confounded by the complex administrative structure and division of responsibility among myriad central 
level and local level agencies. 

Include capacity building for planning and management

There are also significant planning and management capacity gaps to be filled to ensure there is sufficient expertise and experience to 
implement every aspect of the supply and demand sides of water management reform. 

Monitor and report on progress

The Central Authorities are aware of the current disjointed system, which affects the whole country, and attempts are being made to 
improve it. In 2007, President Hu Jintao promoted overall institutional reforms, including water management, at the 17th National 
Party Congress, which then led to a measure of administrative reforms of government ministries and agencies the following year. 
Improved water management from an institutional perspective can be expected in the coming years. Moreover, the water treatment 
industry is one of the biggest beneficiaries of the national financial stimulus package announced in 2008, which will go some way to 
redress the longstanding neglect. The various water-related projects and their effectiveness need to be closely watched, monitored, and 
assessed, and attention also needs to be paid on filling management capacity gaps.

PART 5 
Conclusion 
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Take A regional water planning approach in South China

Include Hong Kong and Macau in existing systems

For the Pearl River, the key is to strengthen the role of the existing Pearl River Water Resource Commission. Hong Kong and Macau 
should be given an appropriate status to participate under the ‘one country, two systems’ principle. Moreover, the administrative 
structure of Guangdong Province, Hong Kong, and Macau is among the most complex in China, where a variety of administrative 
units, including two special administrative regions, enjoy various levels of functional responsibility. With so many agencies and 
administrative areas having some role in managing different aspects of the water system, effective coordination in policies, policy 
implementation and enforcement is a real challenge, even though the Guangdong Provincial Government recognizes the importance 
of taking a regional planning approach that involves inter-municipal cooperation and joint management of facilities in order to 
capture economies of scale and least-cost options. In the case of the evolution of the Dongjiang Water Allocation Plan, which affects 
eight cities and counties, including Hong Kong, regular dialogue is obviously critical to ensure there is a collaborative rather than 
competitive attitude. 

Involve all stakeholders to devise and implement plan

A comprehensive water resource management plan where all relevant stakeholder units are involved, and where relevant data is 
publicly released annually, is urgently needed. Special attention needs to be paid to overall land use, water resource management, 
water conservation, water efficiency, ecological resilience, pollution control, and public health. Good water resource management 
will necessarily include making the water supply system more robust, for example, by capturing water more effectively and increasing 
storage capacity, pricing water to prevent wastage, especially in the industrial sector. Public awareness of the importance to water 
conservation must also be raised. 

Additional benefits 

There will be additional benefits arising from the reforms, which will include: 

Ensuring long-term water security to residents and industry;•	

Capitalizing opportunities for water catchment management with conservation, conservation enterprises, and eco-tourism;•	

Reducing cost in filtering and processing water for potable supply and high-end industrial uses, including avoiding water-related •	
diseases and improving public health; and

Transforming the PRD region into a ‘green and quality living area’, which is the region’s stated policy goal, including Hong •	
Kong.

Anticipate climate change impacts

In anticipation of the possible increase in frequency or intensity of both droughts and floods brought on by climate change, improved 
water storage and conservation infrastructure, and flood management systems will be needed. These will include reliable forecasting 
of weather and tides, a flood warning apparatus in vulnerable areas, and comprehensive emergency response. It is not too early to 
consider contingency planning to deal with potential damage to existing infrastructure, such as water supply pipes.

Prepare a climate change vulnerability and adaptation assessment

It is not too early for the Pearl River Water Resource Commission and all its stakeholders, including Hong Kong and Macau, 
to prepare a Pearl River Basin climate change vulnerability and adaptation assessment. This will enable relevant authorities and 
the public to understand their long-term future depends on managing water well. An assessment should include identifying 
vulnerabilities in water supply, agriculture, forests, wetlands, coastal areas, and cities, and what specific adaptation measures are 
needed. 

Hong Kong needs its own water policy

In the case of Hong Kong specifically, water needs to become a specific policy concern for the HKSAR Government. It needs to 
see its water supply within the context of south China, and it needs to ensure it has a place within the Pearl River Water Resource 
Commission and other relevant bodies. Within Hong Kong itself, apart from upgrading and repairing water mains, it needs to invest 
in water gathering and storage, as well as practice water reclamation for reuse and reduce sewage treatment for a start – in fact, these 
are low-hanging fruit. The HKSAR Government should form a special task force to review water-related issues and practices so as to 
ensure long-term sustainability.
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