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Abstract 

This paper addresses Integrated River Basin Management as a solution to water 
stress through a comparative analysis of water management in Europe and 
China. It makes a preliminary assessment of the European experiences so far 
with the Water Framework Directive (WFD) on river basin management and 
investigates its potential value for other areas, focusing on China. Problems and 
possibilities of policy transfer in the process of initiating and stimulating 
sustainable water management are investigated. Could the WFD, which seems to 
have beneficial impact in Europe, be used to reach the same results in China? We 
will deal with this and other questions, discussing the differences in water 
management and context between China and the EU and the problems with 
adopting a WFD inspired approach in China. 

Framework Directive, policy transfer.  

1 Introduction 

Water stress, including water scarcity, large-scale flooding and high-level 
contamination of drinking water, is a serious problem in the world of today in 
which regions, countries and localities experience different problems – or 
mixtures of problems – in different levels of severity. Flooding, e.g., threatens 
delta areas, while drought threatens many inland areas. Global warming 
aggravates these problems, including the introduction of new types of problems 
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like flood hazards to complete delta areas, which could entail not only direct 
human suffering but also lead to local and international conflicts about the 
availability, distribution and risks of scarce water resources. 
     It has long been accepted that a socio-technical systems approach is critical to 
address water management problems and to generate solutions [1–5]. Balancing 
the interests of different water using sectors and different actors, combining 
arrangements and decisions at different scales, and linking communities to their 
physical resource base are seen as prerequisites for sustainable development. All 
of these issues can only be addressed from a systems perspective, focusing on 
the interactions and relations between the various components, rather than 
treating them as isolated issues as well as considering the dynamics of the 
systems themselves. Integrated River Basin Management (IRBM) – like 
Integrated Water Resources Management (IWRM) – clearly builds on a systems 
approach to water resources management and, consequently, it is a promising 
tool for dealing with present-day water stress. 
     This paper addresses IRBM through a comparative analysis of water 
management in Europe and China. It focuses on the European version of IRBM: 
the Water Framework Directive (WFD), and investigates its relevance for China. 
Questions dealt with are: Is the WFD appropriate and feasible in the Chinese 
context? What would be the implications of introducing the WFD for Chinese 
water management? What adaptations might be necessary? How would context 
and adaptations influence the potential benefits of the WFD? First, we will enter 
into the European WFD and its backgrounds. Consequently, we will describe and 
analyze the water problems and policies in China. Last but not least, we will 
discuss the possibilities and limitations of policy transfer from Europe to China.       

2 European WFD 

Water resources management and development have a long history in Europe. 
Trans-boundary rivers like the Rivers Rhine and Danube required conflict 
management for a long time, while the post-war rapid economic growth affected 
river systems and called for intervention too. Water-related legislation has been 
developed since the 1970s with various aims, e.g. reducing emissions of certain 
substances from different sources and water quality objectives for drinking water 
and bathing. During the early 1990s, however, needs emerged to address water 
management challenges from a more integrated and holistic perspective. In 
December 2000, the Water Framework Directive (WFD) was issued after long 
time cross-national negotiation and implemented in all 25 EU member states.  
     The main objectives of the WFD are: 

- Expanding the scope of water protection to all waters (inland surface waters, 
transitional water, coastal waters and groundwater) in a holistic way 

- Achieving “good status” for all waters by the target date of 2015, satisfying 
human needs, ecosystem functions and biodiversity protection 

- Water management within the hydrological/geographical boundaries of river 
basins via effective cooperation of all administrations and institutions 
involved 
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- “Combined approach” towards the control of both point and non-pointed 
pollutant sources with emission limit values and water quality standards  

- Getting the right prices of water with the elements of cost recovery and cost-
effectiveness provisions 

- Getting citizen more closely involved in river basin management activities 
- Streamlining legislation by repelling existing fragmented and burdensome 

regulatory systems [6]. 
     The European WFD provides a common framework for water policy 
employing integrated approaches and innovative instruments to water 
management. It was developed as a response to the fragmented European 
environmental legislation. However, the international cooperation concerning the 
Rhine, starting in the nineteenth century, can be considered a pioneering effort. 
The WFD offers a policy frame for protecting and improving the quality of water 
resources, though it also involves flood and groundwater quality control. It 
provides for cooperation at the level of river basins. A precise planning 
procedure for river basin management is part of it (fig. 1). 
  

 
 

Figure 1: River basin management planning process [8]. 

     The main point is towards water resources management at river basin level in 
districts. These River Basin Districts (RBD’s) are largely based on surface water 
catchments, together with the boundaries of associated groundwater and coastal 
water bodies. In April 2009, the conference of “Active involvement in River 
Basin Management – Plunge into the debate!” in Brussels has supported the 
preparation of river basin plans [7]. 
     The WFD is the European edition of IRBM, stimulated and being conditioned 
by the post-war European unification process, in which public control measures 
follow on the establishment of a free market. The concept of IRBM comprises 
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multi-purpose water projects, basin wide programs and comprehensive regional 
development. It has been created in the United Stated of America in the first half 
of the twentieth century on the basis of engineering and management experiences 
from all continents [4]. In fact, IRBM being a management tool strongly reflects 
the doctrines of planning, which originated from the Second Industrial 
Revolution taking place in Germany and the USA. Planning procedures were 
part of Roosevelt’s New Deal politics (e.g. the Tennessee Valley Authority), but 
became a dominant policy instrument first in the Soviet Union. After the Second 
World War, planning as part of management became widely adopted. Similarly, 
IRBM has been broadly accepted as a framework for water policy, in which 
water developers often combine modern concepts with endogenous water 
traditions. The European WFD is a case in point.            
     The EU WFD reflects many but not all the elements of IRBM, though tailored 
to the specifics of the European countries. Though it is causing tensions here and 
there in view of national water traditions [9], in general, the WFD seems to work 
quite well; the goals at least – in 2015 all waters in a “good condition” – are still 
within reach. However, recent assessments point out that at least 40% of the 
European water bodies are “at risk” not meeting the goal [10]. Nevertheless, the 
WFD has been hailed as a front runner on integrated water management in the 
world owing to the introduction of a number of generally agreed principles and 
concepts into a binding regulatory instrument [11]. 
     Consequently, it has become a source of inspiration for water management 
reforms elsewhere, most notably in China where the authorities have shown 
interests in adopting the WFD to fight the river pollution problems they are 
experiencing, e.g. in the cases of the Yellow River and Yangtze River.  

3 Chinese water management 

There are four main water problems in China: water pollution, water scarcity and 
droughts, frequent floods and degradation of aquatic environments. River 
pollution becomes more and more serious: annual domestic and industrial 
wastewater discharge has increased from 23.9 billion m3 in 1980 to 68 billion m3 
in 2003 [12]. Around 30% of the rivers are seriously polluted.  
     Water uses competitions are gradually intense among agriculture, industry 
and municipality due to rapid urbanization, industrialization and sustained 
population growth. National water consumption in 2007 was 581.9 billion m3, of 
which 12.2% for domestic water use, 24.1% for industry and 61.9% for 
agriculture [13]. Moreover, various trans-jurisdictional conflicts are emerging, 
e.g. on water rights and water pollution. 

3.1 Laws 

China has developed a set of water relevant laws and regulations since the 1980s, 
including the Prevention and Control of Water Pollution Law (1984, amended in 
1996 and 2008), the Regulations for River Administration (1988), the 
Environmental Protection Law (1989), the Water and Soil Conservation Law 
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(1991), and the Flood Control Law (1998). The main law, however, is the Water 
Law, initiated in 1988 and amended in 2002. 
     After some 10 years of preparation and discussion, the first Water Law was 
issued in 1988 for the purposes of rational water resources development and 
protection as well as water disaster control and prevention. It marks China’s 
water management shift from “administrative management” to “water 
governance by law”. The state is owner (Article 3) and “shall exercise a system 
of unified administration on water resources in association with administration at 
various levels and by various departments” (Art. 9). Since water pollution only 
took place in the northern areas, regulations on water resources protection were 
weak. Moreover, there was no explicit provision for IRBM. 
     The amended Water Law was issued in 2002. Its purposes are to promote 
rational development, sustainable utilization and effective protection of water 
resources in a way contributing to national economic and social development 
(Art. 1). The highest priority is meeting the needs of both urban and rural 
inhabitants, while taking into accounts the needs of agriculture, industry, 
environment and navigation (Art. 21). To achieve these targets, comprehensive 
planning should be employed (Art. 4). The state should formulate strategic plans 
for national water resources on the basis of river basin and administrative regions 
(Art. 14). Moreover, river basin plans were distinguished from administrative 
regional plans, the latter officially subordinate to the former (Art. 15). 

3.2 Institutional structure 

China has a long history of river basin development and management in various 
forms, including the establishment of seven river basin commissions (RBCs) 
since the 1930s and consequent attempts to develop river basin plans. RBCs 
primarily focused on traditional hydropower and flood control projects. From the 
1980s, rapid economic growth caused serious river pollution in the north and 
pollution prevention at river basin level got increasing attention. Present river 
basin development was initiated by the 2002 Water Law, which provides a 
combined system of river basin management and administrative water resources 
management (Art. 12). The administrative departments for water resources under 
the State Council are responsible for unified water management and supervision, 
while river basin authorities have to perform the management and supervision 
duties. RBCs, however, have a weak position with regard to river basin planning, 
development and management as well water conflicts resolutions. Water 
conflicts among administrative regions, e.g., ultimately have to be judged by 
higher level government authorities (Art. 56).  
     One of the main problems with river water management is the separate 
management of water quantity and water quality, carried out by the Ministry of 
Water Resources (MWR) and the Ministry of Environmental Protection (MEP) 
respectively (fig. 2). The MWR is responsible for water resources protection, 
water allocation, monitoring, flood prevention and water conservation, while 
water pollution prevention, water environmental quality management and 
information release are the responsibilities of the MEP. The Water Protection 
Bureau of the RBCs, assisting in water quality management, is led by the MEP 
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Figure 2: Separate water quality and quantity management in China. 

as well as the MWR. Actually, the core of current river basin management is 
flood prevention and, consequently, it is very hard for RBCs to react and take 
measures promptly after large scale water pollution at river basin level. 

3.3 IRBM 

Though the concepts of sustainable development are gradually becoming 
prominent in China, water management policy and practices towards IWRM and 
IRBM remain out-of-date and fragmented. The awareness grows, however, that 
comprehensive water resources development and management at river basin 
level is crucial to improve the current water situation and to ensure the long-term 
availability of water resources as a base of social welfare [14]. Problems to 
overcome include weak water governance, low level of public participation, 
inefficient implementation of laws and regulations and overlapping legal and 
institutional functions. IRBM/IWRM based water reforms are necessary and 
should include strengthening and improving the legal position of RBCs, water 
demand management, pollution control and prevention, balanced hydro-
ecological system protection and economic development, coordination with 
regard to laws, regulations and institutions as well as appropriate planning and 
decision-making procedures. International IRBM experiences, e.g. with the EU 
WFD, could help China in regard to the legal and institutional framework, 
conflicts resolution and management instruments. 

4 Discussion 

IRBM has attracted attention from both developed and developing countries in 
addressing present-day water stress. Valuable lessons can be learned from 
experiences with applications like the EU WFD. However, policy transfer is far 
from easy. Hooper [15, 16] argues that south-south exchange of experiences is 
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more likely to promote effective IRBM implementation than north-south 
dialogue, partly because of divergent basin realities. Attempts to use the Murray-
Darling model in Vietnam and China have encountered serious problems [17]. 
These cases show that river basin management strategies must be adapted to 
local situations and that institutional water reforms in developing countries 
cannot result from duplicating management in developed countries. Does this 
also hold for implementing the WFD in China? Could the WFD, as an IRBM 
example, be adopted in China, having the same beneficial effects as in Europe? 
     China is facing major challenges in managing its scarce water resources to 
sustain economic growth and it makes tremendous attempts to fight water stress 
with elements from foreign water approaches, including IWRM methods. Some 
researches and activities have been carried out in order to find and assess 
learning possibilities, involving e.g. water management in Austria [18], the EU 
and USA [19] as well as the International Yellow and Yangtze River Forum. The 
WFD inspired the EU-China River Basin Management Programme (2007-2012, 
focussed on the Yellow River and Yangtze basins [20]). 
     In order to answer the above questions, there are some facets to take into 
consideration, including differences and similarities between China and Europe 
and the water situation in both regions [21]. Table 1 gives an overview of 
differences in water management in the EU and China, reflecting differences as 
to the specific water stress situation, both physically and perceived, development 
status, policy priorities as well as the broader socio-economic, political-
economic and socio-cultural context and historical backgrounds.  

Table 1:  Comparison of contemporary water management between EU and 
China. 

Aspect EU China 

Objectives Good water status 
(surface and groundwater) 

Water conservation and pollution 
prevention 

Scope of 
planning 

River basin planning, update river 
basin plan every six years 

Combination of  river basin planning 
and regional administrative planning 

Pollutants 
management 

Combined approach towards control 
of both point and non-point pollutant 
sources 

Mainly control of point source 
pollution, no effective measures for 
non-point source pollution 

Decision 
making 

Top-down and bottom-up, 
centralized and decentralized 
management 

Top-down, centralized management 

Water 
allocation and 
water rights 

Controls on water abstraction and 
groundwater recharge; member 
states’ own policies specify water 
rights 

Rational allocation; ambiguous water 
rights 

Water pricing Full cost recovery and cost-effective 
provisions to be taken into account 

Preliminary research on water price, 
its components, and measurement 

Public 
participation 

Getting citizen more closely involved 
in river basin management activities 

Insufficient stakeholder participation 
and limited water-related scope  

 
     The differences in water management as well as the social, economic, 
political and cultural differences between the EU and China seem to preclude 
complete importation of the WFD. Three points deserve attention. 
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1. A striking difference is the political structure as well as political 
tendencies, which determine developments and possibilities in the water 
domain. Presently in China, central guidance in water management to 
address the varied and complex water problems is getting more and more 
difficult, which implies the necessity of exploring combined central and 
decentral strategies to be explored. The European case offers an 
interesting example in this respect, though the other way around: Europe 
is moving toward increased central guidance in a basically decentralized 
(nationally organized) social system, whereas China tries to adopt 
decentral elements in its water management approaches in order to solve 
complex water administrative problems. China and Europe are 
representing two archetypal organizational models for implementing 
IRBM, i.e. the authority model and the coordination and negotiation 
model. Interestingly, however, a tendency to convergence can be noted. 

2. It makes sense to manage rivers in regard to hydrological boundaries. 
Consequently, river basin administrations are considered to be of essential 
importance in both China and Europe. The problem, however, is how the 
distribution of power among river basin administrations and 
administrative agencies should be arranged. China definitely needs rivers 
to be fully managed and developed in terms of complete basins as Europe 
presently strives after, but the question remains how to transform the 
actual RBCs framework in this direction. 

3. The involvement of local stakeholders in basin-level planning and actions 
was right from the start a main point in Europe, logically related to the 
political organization of decision-making and policy implementation in 
Europe. The April 2009 Active involvement in River Basin Management 
conference in Brussels exemplifies this. It brought decision-makers and 
stakeholders from all across Europe together in view of the formulation 
and publication of river basin plans before 2010 [7]. How to realize such 
in present-day China? In general, China’s progress in realizing IRBM 
depends on the public awareness of environmental problems in relation to 
economic growth as well as the development of a civil society.  

     China’s legislation on IRBM does not provide clear guidance on how to 
achieve it. The EU WFD can be used as an example. Theoretically, the European 
approach is helpful for China with regard to alleviating river pollution and 
ecological degradation. However, the contextual differences on hydrology, water 
stress, legal and institutional structure and the like clearly indicate that WFD can 
not be applied directly to China. 

5 Conclusion 

The experiences with the WFD are far-reaching and relevant beyond the scope of 
Europe. It changes the widely held view that water resources primarily serve 
economic development. Furthermore, it puts forward a series of management 
facets, e.g. clear and effective water legislation, public participation, water 
management on hydrological boundaries and cost recovery, which offer potential 
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lessons for the development of integrated river management elsewhere. 
Consequently, the WFD – as an example of IRBM – has attracted foreign 
attention, most notably from the Chinese water authorities.  
     Controlling rivers has been the main priority in China’s traditional “hydraulic 
society”, especially involving dam construction and long distance water 
diversion. Although water management strategies have shifted from “water 
engineering” to an approach of managing and developing “water resources” in 
the 1990s, more adaptive strategies towards IWRM and IRBM in China are 
necessary for fighting the massive river pollution and other water problems. 
     However, there are large differences in the scope and scale of water 
management as well as in the social, economic and cultural context between the 
EU and China, which seem to preclude the complete importation or 
‘transplantation’ of the WFD. Furthermore, the WFD is very complex and 
requires a lot of (inter)national cooperation. The implication for China is that 
pure legislative and institutional reforms do not suffice. The water management 
agencies should get full opportunity to supervise integrated water resources 
planning and management, enforce water laws effectively and promote public 
participation at all different levels. 
     Nevertheless, experiences with the WFD can have some implications as to the 
implementation of river basin management in China. Given all the water 
management aspects it introduced and systemized, the WFD could be employed 
as a reference case to facilitate the development of effective river basin 
management systems in China in the long term, taking into account the river 
basin diversity, as well as China’s social, environmental and economic 
development. 
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