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Policy Summary 
 
Program and objectives  

On 3 and 4 July 2008, a group of international experts on water transitions gathered in 
Amsterdam to discuss the draft chapters of a book project on water transitions. This book, 
which contains case studies of water transitions in 17 countries across the globe, will be 
published by Edward Elgar in 2009. 
 
The first day was an open international symposium, which means that other Dutch scholars 
and practitioners were invited to participate in discussions on the key research questions of 
the book project: 
 
Who are the main change agents in water transitions? 
Which strategies to they use to realize change? And: 
Which strategies do opponents of these transitions use to block change? 
 
The program of the symposium, which is enclosed to this report, gives information in the key-
note speakers and those who were asked to reflect on the discussion. We have enclosed the 
papers presented by Per Olsson and Toine Smits, the presentation by Meijerink and Huitema, 
the papers of the discussants Helen Ingram, Anthony Turton, and Louis Lebel, and the list of 
participants. 
 
On 4 July, the discussion was continued between the (co-) authors of the various chapters. 
These discussions focused on the key-questions, but also on the red threat of the book, the 
structure of the book, the sequence of the chapters and the conclusions. The program of this 
day is enclosed to this report as well. 
 
Main substantive conclusions for the book project on water transitions  

The main conclusions of the symposium, which were also communicated to the chapter 
authors, are:  
 

• The focus of the chapters is on policy change and its implementation. The emphasis 
should however be on the policy change itself, with subsequent summaries of the 
implementation highlighting implementation as another arena for discussing 
transitions (70%/30%) 

• The “change agents” involved can be individuals, groups of individuals and the 
organizations they work for. All chapters should specify which key people were 
involved in the transition, and ideally the authors should interview these people or use 
existing material in which they are interviewed. If different change agents play a role 
in different part of the policy change process, this is fine and the same applies to 
situations where changing combinations of actors are involved in policy change 

• Please indicate in the introduction of your chapter whether you aim to apply/ test the 
whole framework which we have presented in the theoretical chapter (as some of you 
have done), whether you put the emphasis on one particular type of strategy or 
whether you aim to enrich the framework by adding new theoretical perspectives. In 
that case, please try to reflect on what that particular perspective may contribute to 
framework outlined in Chapter 2 (the theoretical framework). 

• In any case, use the conclusions of your chapter to indicate what can be learned on 
the roles and strategies of change agents from your particular case. 
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• Please do not summarize theories which are introduced already in the theoretical 
chapter. In the country chapters concepts such as policy entrepreneur, policy window, 
venue or epistemic community need not be explained. Please, do only treat theories if 
they are not yet described in the theoretical chapter. (One of the reasons for this is not 
to exceed the max of 200.000 words for the total volume).      

• It is necessary to specify why you have chosen certain transitions and indicate their 
relative position in the spectrum of transitions. Obviously, as we aim to describe 
‘major policy changes’, the cases should ideally be paradigmatic in nature. Briefly 
indicate which transitions you have not addressed. 

• The same applies to the various case studies embedded in the chapters. Although our 
emphasis is on national water transitions, a lot of these play out/result from certain 
cases. Do not hesitate to emphasize the importance of your selected case, but if this is 
difficult, always attempt to sketch the relation between ‘your’ case and the broader 
national developments you portray. 

• At the workshop, the argument was made that a focus on the national level is perhaps 
outdated. Obviously, we think it has worked to some degree (as demonstrated by the 
many high level papers), but we take the point that several of the transitions described 
are similar and have occurred in an interplay with certain international developments. 
Do not hesitate to describe such connections 

• We have received many suggestions for structuring the book, and have though about 
these for a while. In the end, we decided to stick to the original plan, i.e. to group the 
chapters geographically. One of the reasons for this is that the global coverage is a 
unique selling point for the book, and that a geographical grouping of the chapters 
shows best that the book includes case studied from all continents. The table of 
contents with the Chapter titles as they were given to us is enclosed. We need to have 
a better look at these titles, and will be back to some of you for title suggestions. 

• We would like to include at least one map for each chapter. In the introductory 
chapter we will include a world map indicating the countries which are included in 
the volume. Our proposal is to include a country map in each chapter, and to indicate 
the particular case study area(s) on this map. We will produce these maps ourselves, 
but of course it is helpful if you could send us maps (whatever their quality may be) 
indicating the particular case study areas. Of course you are free to add additional 
maps and/or figures as well.      
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Implementing integrated river basin management in China; 

WWF as a “change agent” 

D.G.J.  te Boekhorst1, A.J.M. Smits1, Yu Xiubo2, Li Lifeng3, Lei Gang3, Zhang Chen3 
1 Centre for Sustainable Management of Resources, Radboud University Nijmegen, The Netherlands.  
2 Institute of Geographical Sciences and Natural Sciences Research, Chinese Academy of Sciences (CAS), Beijing, PRC.  
3 WWF China, Beijing, PRC. 

 

Introduction 

One of the most pressing issues China has to deal with, are its water-related problems. These are argued to 
have the potential to ultimately affect China’s social, economic and political stability and be an important 
limiting factor in the sustainable development of the country (Kreimer and Munasinghe 1991; Flavin and 
Gardner 2006; Turner 2006). The main challenges concerning water are threefold. Next to water scarcity 
and water pollution, flood control needs to be dealt with (WWF 2003; Chen 2005; Lee 2006; Yin, Liu et 
al. 2006) and in order to do so, the countries’ river ecosystems have to be properly protected. This will 
take major changes at different levels of the societies’ structure, as an alternative approach towards water 
management has to be made.   
 

This new approach in water management is currently envisioned in the strategy of Integrated River Basin 
Management (IRBM) which has been incorporated into the 2002 Water Law. Its importance was stressed 
to the Chinese government in 2004 (CCICED and WWF 2004). As a non-governmental organisation 
World Wide Fund for Nature (WWF) China made use of its national and international network to 
stimulate the acceptance and application of IRBM. In this article we will focus on the role of WWF China 
as a “change-agent” (ref). Firstly, a general layout of the institutional setup and legislation related to water 
management in China will be presented. Subsequently, we will illustrate the strategy and activities of 
WWF China with two cases; the “The Central Yangtze: Partnerships for a Living River”1 and “The WWF-
HSBC Yangtze programme”. Finally we will analyse the role of WWF China as a “change-agent” with the 
concepts described by Meijerink and Huitema (Chapter two). 
 

Institutional framework 

The State Council of the PRC holds several ministries, agencies and commissions involved in water 
management (See also Fig. 1). The Ministry of Water Resources (MWR) manages all administration 
concerning water quantity in China. It is authorised by the Water Law to oversee China’s ‘water resource 
management’. It is an old and powerful ministry, whereas water and especially flood control has been very 
important in Chinese history. The main responsibilities include surface and ground water management, 
river basin management, flood control and water and soil conservation. Mediation and arbitration of inter-
sector or inter-province water disputes also is part of the MWR responsibilities. The main Laws and 
Regulations providing the MWR mandate are the Water Law, the Flood Control Law and the Law on 
Water and Soil Conservation, the Environmental Protection Law, the Law on the Prevention and Control 
of Water Pollution,. The MWR has water bureaus and departments at the provincial and county levels 

                                                      
1 “The Central Yangtze: Partnerships for a Living River” programme, was commenced by WWF China in 1999. The 
initiative of this project lied with WWF China, and the first financial donations to pay for the activities were 
generated by the WWF Netherlands. 



Appendix 4: Paper key-note Toine Smits 
 

 12 

(Turner and Otsuka 2006; Wang, Y., L. Li, et al. 2007; Ministry of Water Resources (MWR) official 
website). 
 

 

Fig 1:  Simplified administrative structure in China relevant to water management. Bold letterset indicate 
offices involved in water management. There are other Organisations, Administrative Offices and 
Institutions under the State Council, which are not shown here. Red box shows State administrative affairs 
departments, yellow box shows Macro Control Departments, blue box shows Education, science & 
technology, culture, social security and resource administration departments, green box shows 
Specialized economic administration departments. Box structure is based on OECD (OECD 2007) report.  
* =Special organisation under the State Council.     
 
The MWR is responsible for several other institutes and commissions implementing regulations regarding 
water resources management, of which the seven River Basin Commissions (RBC’s) are most important 
(Lee 2006; Yan, He et al. 2006; Wang, Y., L. Li, et al. 2007; Ministry of Water Resources (MWR) official 
website). The RBCs were originally created in the 1950s to exploit water resources, generate electricity, 
mitigate flood damage, and provide facilities for navigation. From a historical point of view, the RBC’s 
are extensions of MWR, and used to taking a top-down and sectoral approach to managing the river basin 
(Turner and Otsuka 2005; Turner and Otsuka 2006; Wang, Y., L. Li, et al. 2007). This is slowly changing 
and expected to change more while IRBM is being implemented in China. 
 
Next to the Ministry of Water Resources (MWR), the State Environmental Protection Agency (SEPA- 
since March 2008, SEPA changed to Ministry of Environment Protection-MoEP) is an important ministry 
that is involved in monitoring and improving water quality and ecological rehabilitation of the fluvial 
ecosystem. 
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Legislative framework 

Starting with the 1979 Environmental Protection Law, China is considered to have a good set of modern 
water laws and regulations. The Water Law (1988 and 2002 revised) is the key legal instrument 
accommodating general principles of how to manage water resources in China (Chen 2005; Lee 2006; 
OECD 2007). The Water Law (2002 revised) reflects current thinking on integrated water resource and 
demand management. It enshrines the principles that everyone should have access to safe water and that 
water conservation and environmental protection are priorities. The law focuses on four topics: 1) Water 
allocation, rights and permits; 2) River basin management; 3) Water use efficiency and 4) Conservation 
and environmental protection. The law defines river basin management institutions and functions, and one 
of its core goals is to strengthen the administrative rights of river basin management organisations in order 
to improve the implementation of water conservation and management measures. Furthermore, the law 
requires integrating water resource and economic development planning (Turner 2006; OECD 2007). In 
addition to the Water Law, the Law on Prevention and Control of Water Pollution (WPPC), the Water Soil 
Conservation Law and other relevant laws and regulations, such as the 1997 Flood Control Law support 
China’s institutional framework for water policy.  

Geohydrological data of the Yangtze River basin 

China hosts many river basins which suffer from water shortage, flooding and pollution. Because the 
Yangtze river basin is the target area for WWF activities, the geohydrological background information 
given here is limited to the Yangtze River basin.  
 
The Yangtze (Chang Jiang) river is China’s longest and the world’s third longest river with its 6300 km. 
The snow fed river starts in the Kunlun mountains of the Tibetan Plateau in Qinghai province, flowing 
(south-) east and empties in the East Chinese Sea about 20 km north of Shanghai. It has about 700 
tributaries and is the largest river system in China with a basin covering an area close to 19% of China’s 
total territory, while providing freshwater resources to around 400 million people (about a third of the 
Chinese population). The total water availability per year in the basin amounts to 996 billion m3 on long 
term mean basis, accounting for 36.5% of China’s total. There are over 400 sub-catchments larger than 
1,000 km2 in Yangtze basin, eight of these exceeding 80,000 km2. The area is rich in lakes, adding up to a 
total lake area of over 15,200 km². Most of the lakes are situated in the middle and lower reaches. Poyang 
Lake and Dongting Lake are the two largest freshwater lakes in China (Zhang, Yang et al. 1998; CCICED 
and WWF 2004; Yang, Weng et al. 2007). 
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Fig 2: Map of the Yangtze River basin with two of the largest freshwater lakes in China,  
Poyang Lake and Dongting Lake. 
 
Located in the centre of China, the Yangtze basin covers 19 provinces, autonomous regions and 
municipalities. With its many tributaries, the river functions as the most important transportation network 
through the heart of some of the most densely populated and economically important (Yangtze River 
Economic Belt) areas in China. The Yangtze is the major inland waterway of navigation in China. Its 
navigation channel on both the mainstream and tributaries adds up to 57,000 km, 52.5% of the total. The 
2837 km mainstream navigation channel has the shipping capacity equivalent to 4-6 railways, each of the 
same length (CWRC official website). The Yangtze is a major source for irrigation, agriculture and of 
hydroelectric power (with a technically exploitable potential 256,270 MW and estimated annual power 
output of 1.1879 trillion kWh, equivalent to 48% and 49% of those of the nation’s totals), holding 
currently 17 hydroelectric dams, including the well-known Three Gorges Dam. The agricultural area 
delivers close to half of the countries total crop population and contributes (in grain and GDP) about a 
third of the national total. The river basin is recognized internationally as an important ecosystem rich on 
biodiversity (Yin, Liu et al. 2006). Up to now, six wetlands have been listed as Ramsar Sites in the 
Yangtze River Basin (State Forestry Administration (SFA) 2008). Two-third of China’s plant species 
occur in the river basin, 370 fish species, among which several seriously threatened species, and a 
diversity of birds are dependent on the river basin system (Zhang, Yang et al. 1998; CWRC official 
website; WWF (China) official website ; WWF (Int.) official website ; Yangtze Forum official website ).  
 
The Yangtze River basin falls under the jurisdiction of the Changjiang Water Resources Commission 
(CWRC), one of the seven river basin commissions under the MWR. Together with the prefectural and 
local branches of MoEP, they are responsible for water quality and quantity of the river basin. Other 
ministries under the State Council also have responsibilities in management of the water system. Regional 
authorities (provinces, cities), public and private organisations (conservation units and construction firms) 
can be considered as the “stakeholders” of the river basin with their various claims on land and water use 
and views on management.  
 
 



Appendix 4: Paper key-note Toine Smits 
 

 15 

Problem definition; the necessity of Integrated River Basin Management 

Unbridled deforestation activities in the upstream parts of the river basin (Nakamura 2003), gradual but 
ongoing land reclamation activities in the mid and downstream parts of the river basin (Zhao, Fang et al. 
2003; Yin, Liu et al. 2006) has undermined the hydrological and ecological resilience of the river basin. In 
the original situation the two largest freshwater lakes, Poyang lake and Dongting lake, functioned as an 
giant reservoirs in the Yangtze river basin to moderate extreme high or low water discharges. However, 
during the past decades much of the natural lakes and wetlands have been disappeared by land 
reclamation. Moreover, hundreds of natural lakes, essential for spawning fish, feeding and natural 
retention, have been disconnected from the Yangtze River for agricultural purpose and protect farmers and 
fishermen against waterborne diseases such as the snail disease (Heilig 1997) (ref snail disease.). This has 
led to a dramatic decrease in lake sizes and flood retention areas (estimate from 18 000 km2 to 7 000 km2 
in fifty years).  
 
The relative abundance of water in the Yangtze river basin and the structural water scarcity problems in 
the Yellow River basin was the basis for another far reaching and enormous engineering project; the 
South-to-North Water Transfer Project (to divert water to the North through three planned routes -East, 
Middle, and West Routes) (Varis and Vakkilainen 2001; Turner and Otsuka 2005).  
 
Apart from the water quantity related developments in the Yangtze river basin heavy pollution of the river 
system from industrial waste and (mainly agricultural non-point sources) provides the second serious 
threat to the river basin system (Wang, Gu et al. 2006). In general, water quality in China has deteriorated 
tremendously, reducing the ability of about a third of the Chinese population to have access to safe and 
clean drinking water, and negatively affecting the natural habitat of many species (Varis and Vakkilainen 
2001; Fang, Wang et al. 2006).  
All the water problems in China are the result of a structural denial of the importance of a healthy 
ecosystem for a sustainable economy and a sectoral approach of river basin management. For al long 
period economic growth was a top priority and there was little attention for environmental values. In 
addition, there was poor or no coordination at all among local and regional authorities within the river 
basin. Everyone considered the exploitation of the river and its catchment area as an undisputable right. 
Overarching problem were addressed by the MWR but mainly from an engineering point of view.  
The increased occurrence of floods (major floods happening at an interval of 1.5 years in the decade until 
1998, (compared to an interval of 4-5 years between 1852 and 1980) topped by the 1998 flood, and the 
alarming environmental degradation resulting in loss of biodiversity and extinction of some endemic 
species (CCICED and WWF 2004; Zhao, Fang et al. 2005) formed above the existing problems the 
motivation for the central government to change this situation. 
 
A first action that could be interpreted as a first step towards IRBM was the launching of the 1.2 billion 
USD “32-character policy” in 1998 (Table 1) to be implemented by local government in the Yangtze 
River Basin. 
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Table 1.  The “32 character” policy. This policy was launched by the central government after the flood events of 
1998 and the had the ambition to stop further deterioration of the hydrological resilience of the Chinese  river 
basins. The “32-character” refers to the number of Chinese characters needed to formulate the various policy 
measures. 

1. Stop logging and promote forestation (the Logging Ban). 

2. Stop agricultural use of mountain slopes and reintroduce forest & grass (Grain for Green). 

3. Return reclaimed land to the river (make room for the river). 

4. Convert cultivated land to wetland and lakes (wetland restoration). 

5. Resettlement of people that live in flood prone areas.  

6. Reinforce the primary flood defence structures.  

7. Dredge river sections that have been silted up.  

8. Give people work instead of relief subsidies. 

Although the “32 character” guideline was an important step in recognising the important function of 
nature in a sustainable use of a river basin, implementation of this policy was not easy. Soon after the 
proclamation of the “32-character”-policy it short-comings became clear; it did not properly address 
sustainable alternatives for “wrong land use within the river basin” (e.g. land reclamation for growing rice, 
extensive logging) and there were many complex institutional arrangements between water resource 
management and land use plans that hindered a successful implementation (Wang, Li et al. 2007). 
Moreover, there was little or no awareness among the wider public of how a river (ecosystem) functions 
and that there is an urgent need of coordination between land use of the up-stream and down-stream areas. 
The more people understood the problems in China the more popular became the concept of IRBM.  
 
WWF as change agent towards Integrated River Basin Management 

Why is WWF so much concerned with the fate of rivers? River basins are the way nature gathers and 
delivers water for human use. These ecosystems provide hydropower, transport, recreation and tourism, 
flood and drought regulation, sediment and nutrient retention, and habitat for diverse fauna and flora. 
Freshwater biodiversity is an important source of food, income, and livelihood, particularly to rural 
communities in developing countries. Studies have estimated the economic value of “healthy” river basins 
in the billions of dollars (Schuyt and Brander 2004; Schuyt 2005). Therefore, one of the primary goals of  
WWF is to develop strategies to make use of and manage rivers and its wetlands without affecting 
biodiversity and ecological functioning (WWF 2003). 
To use and manage river basins in a sustainable way is complex, but according to the WWF experience, 
no strategy will be effective unless it is implemented through cooperation across social, economic and 
political boundaries (ref) (Muldavin 2000; WWF 2003; Nakamura 2006). Within this context IRBM can 
be seen as a tool that communities need to balance development and conservation needs. Hence, 
supportive actions to develop and implement integrated river basin management in China is in line with 
WWF’s goal to foster rivers and wetlands in a sustainable way.  
Against this background WWF China launched two major programmes in 1999 (‘The Central Yangtze: 
Partnership for Living Rivers’) and in 2002 (the WWF-HSBC Yangtze programme). 
The aims of both programmes was to “restore the Yangtze as a living river by secure effective 
management of a significant area of wetlands in the central Yangtze basin over a period of 25 years”  
(WWF 2003). In order to realize these goals cross-sectoral cooperation throughout the river basin, public 
awareness and participation is needed. IRBM was seen as important tool to achieve these goals (CCICED 
and WWF 2004). Here we describe two cases which go hand in hand with IRBM. 
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Case I “The Central Yangtze: Partnership for Living Rivers”. 

This WWF programme had the following objectives (ref): 
-To restore Dongting Lake wetlands and to enhance the management of the Yangtze as a “living river” 
through partnership with all stakeholders. 
-To restore biodiversity in the Central and Lower Yangtze River and develop new land use and flood plain 
management approaches with authorities and other organizations. 
In order to realize these goals pilot sites were selected to demonstrate that working through a bottom-up, 
co-production model, economy, ecology and safety interests can be brought in harmony. Secondly, actions 
were taken to promote IRBM at the highest political level so that there would be a legal framework to 
organize round table events for the stakeholders in the Central and Lower Yangtze regions. Both sub-
projects and the actions of the CCICED will be discussed below. Pilot sites Dongting lake 

Dongting Lake, the second largest freshwater lake of China, is located in the southern part of the Central 
Yangtze River basin in Hunan province. The total lake area lies in thirteen counties and has a total area of 
15465 km2. Dongting Lake itself is one of the two remaining retention lakes naturally connected to the 
Yangtze River. It has an important function as a natural reservoir by storing freshwater and reducing the 
extent and impact of flooding in areas occupied by people. The lake is rich in biodiversity including 
important fish and water bird populations and many threatened species (Fang, Wang et al. 2006) and is of 
great socio-economic and cultural importance. The whole Yangtze River and lakes, including Poyang 
Lake and Dongting Lake are listed by WWF as one of the global 200 conservation priority regions (Olson 
and Dinerstein 1998).   
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Fig xx Shrinkage of the Dongting lake area due to unbridled and ongoing land reclamation projects. 

 

Due to land reclamation the size of the lake has been drastically reduced over the last decades. The 
maximal lake area is set at the 1825 area of 6270 km2. In the 1950s, 4350 km2 was left of the maximum 
size, while in the following 50 years yet another 1650 km2 had been reclaimed, reducing the lake size with 
another 40%. Dongting Lake is divided into three sections: East (Dong), West (Xi) and South (Nan) 
Dongting Lake. Besides reduced, the lake also has become more fragmented. Patch numbers increased 
with 25% between the 1930s and 1998 (Zhao, Fang et al. 2005). To create and sustain this so called 
“polder society” technical engineering management approaches were used: dams, dykes canals and 
sluices. These developments led to weakening the lake’s ability to store and safely release flood waters. 
The natural siltation of the area further added to the problem. The natural siltation is likely to reduce since 
the Three Gorges Dam will trap a large portion of the sediment (CCICED and WWF 2004; Schuyt 2005; 
Zhao, Fang et al. 2005). 
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 East Dongting was designated as one of the first seven most important international wetland conservation 
areas in China under the Ramsar Convention on the Wetlands of International Importance in 1992 
(Ramsar Convention on Wetlands (secretariat) official website). In 2002, as a result of the WWF project, 
the State Forest Administration (SFA) added South Dongting Wetland & Waterfowl Reserve and West 
Dongting Lake to the Ramsar list. The specific actions related to the Dongting lake area had the goal to: 
• To restore Lake Dongting and its wetlands to their 1950s extent (being 4350 km2) in ten years, in order 
to reverse the massive loss of biodiversity, and improve ecological conditions and security for the 
conservation of the natural heritage, ecosystem and species of the Yangtze. This goal should be combined 
by identifying alternative livelihoods for the local people which are in better balance with the natural 
environment (e.g. ecotourism). 
• To achieve wetland restoration as a contribution towards improved security with respect to catastrophic 
peak floods that destroy economic, agricultural and infrastructure assets. 
 

  

Fig xx Discussion of WWF employees with the local farmers to discuss alternative livelihoods in the 
Dongting lake area.(needs to be replaced with better versions-Notes: I do not have the picture in hand, 
and I need to ask our colleague to provide, so I will send it to you later ) 
 
WWF China selected the recent reclaimed polder Xipanshanzou, a village in Yuanjiang County, Hunan 
Province in the Dongting lake area, to start with realising these goals. After the 1998 flood, the national 
government decided to give up the Xipanshanzhou polder which opened the way for WWF China to start 
a joint transition process with the local people towards alternative land use. 
 
Starting in 1999, 147 households were selected to participate in the project. Firstly, WWF China organised 
meetings for the local people explaining how the natural lake systems functions and how intervention of 
mankind during the past decades deteriorated the ecological functioning and increased flood risks. After 
these “awareness sessions” there was a joint exploration of alternative livelihoods which are in better 
balance with the natural dynamics of such a huge lake like Dongting.  
Eventually, the outcome of a series of workshop was that WWF’s Lake Dongting Project supported 
several alternative income generating activities, like cattle farming (pig, duck, cow, hen and goat), fish 
cage farming and organic horticulture, away from rice growing. The use of biogas as alternative source of 
energy was introduced as well. Moreover, a number of households living in the polder were resettled to 
higher grounds. 
One of the most motivating results of this approach was apart from public support for the new way of life 
the annual income of the people involved in the project increased with more than 100%. In 2000, income 
attributable to the project was 1,465 RMB/household, in 2003, it was 2,881 RMB/household, and in 2004, 
it was 3,196 RMB/household. A WWF survey (Schuyt 2005) demonstrated that households participating 
in the project had a higher income level than those not participating in the project. An average household 
income in the whole polder added up to 9360 RMB/household in 2003 (against 2000 RMB/household in 
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1999). In addition to income, other important improvements of livelihoods have been generated as a result 
of this project.  
 
Improvement in livelihood showed an oil-drop effect: neighbouring families replicated activities like 
biogas stoves or pig-farming even without the intervention of the Dongting Lake project. The project 
demonstrated active participation of and benefit for women and elderly in the project. Raised awareness of 
the local community was another major outcome (Schuyt 2005). The Dongting lake example 
demonstrated that the livelihoods approach had lasting improvements even after the funding stopped in 
2001. 
 
During the project, various partnerships for livelihood development were built. At the local level a 
community-based organization in which 110 families participated and an Organic Farming Association in 
which farmers themselves managed were created. In order to explore and build a solid market for the 
product of organic farming and horticulture, organic agriculture companies (amongst others Hunan Sun & 
Soil Organic Agriculture Company and Naniwan Agriculture Company) were involved. These public-
private co-operations providing support and marketing advice to farmers and the village's organic 
agriculture association (the Organic Farming Association set up with support of WWF). The MoEP’s 
Organic Development Center certificated some of the organic products grown, thereby assigning an 
official label to the products.  
 
Apart from WWF efforts to jointly search for and develop alternative livelihoods also actions were carried 
out to restore the ecological value of the Xipanshanzhou polder. Because of the success to identify 
sufficient alternative livelihoods as a part of the Dongting Lake project, wetland restoration was 
undertaken. A total of 110 ha embanked area (the former Xipanshanzhou polder) was restored to wetland. 
At present it serves also as a flood retention area. This means that during high peak flows on the Yangtze 
this wetland can be inundated to reduce the flood water level on the Yangtze river (WWF China official 
website ) (ref). Preliminary biodiversity monitoring reports of WWF showed vegetation increased in both 
species diversity and quantity, and with that increase in amphibian, fish and bird species (ref). 
Environmental and heavy metal indexes of water (including dissolved oxygen, nitric salt, ammonia-salt, 
coliform, microbe population, and fluorine) show that the major indexes are lower as a result of the 
wetland restoration, and are better than the health standards for water used to irrigate food crops (Schuyt 
2005).  
In summary, the Dongting lake project demonstrated that with making use of a bottom-up approach in 
which  the expertise of local farmers was actively used, it was possible to identify and adopt alternative 
livelihoods which suits better with the natural environment. This is an important aspect of IRBM. 
 
IRBM task force of the China Council for International Cooperation on Environment and Development 
(CCICED). 
Active involvement of the other major water resource management institutions became more pressing 
during the Dongting demonstration project. Possibly one of the most difficult and important steps was to 
get the Yangtze River (CWRC) Commission and the Ministry of Water Resources involved.   
A perfect opportunity occurred when the CCICED decided to devote a special taskforce on IRBM 
implementation in China. The Chinese Government established a high level non-governmental advisory 
organization - the China Council for International Cooperation on Environment and Development 
(CCICED) - in 1992, seeking "to further strengthen cooperation and exchange between China and the 
international community in the field of environment and development" (CCICED official website ). 
For the past several years, CCICED has been successful in articulating high-level advice and assisting 
Chinese decision-makers to better understand the relation between environmental protection and economic 
development in the river basin context. 
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In 2002 the CCICED launched an IRBM task force, to advise and inform the national government on a 
successful implementation of IRBM in China. WWF at that time had succeeded in getting a chair in 
CCICED. This made it possible to promote two candidates to co-chair the IRBM task force which had a 
clear view on IRBM and the importance of a healthy river ecosystem. The viewpoints of the co-chairs are 
important because they set the agenda for the task force and thus pave the route to the recommendations to 
the Chinese government. WWF also offered to co-host the task force secretariat in this way further 
grounding their position in the task force.  
 
In November 2004 the co-chairs of the IRBM taskforce delivered their recommendations to CCICED 
Annual General Meeting. These recommendations further found their way to the relevant ministries (in 
particular the MWR) to be implemented. In 2006, the Yangtze Water Resource Commission began to 
revise the Yangtze Basin Comprehensive Utilization and Development Plan to make it more sustainable 
and integrated. Although this is not a direct result from CCICED recommendations, it shows that efforts 
are being taken in order to implement a new way of thinking. The revision will take three years. Even 
more important was that the recommendation to establish a special Yangtze Forum, in which all important 
stakeholders of the river basin are gathered, is realized (ref). 
The Yangtze Forum has been established to act as a precursor to an Integrated Yangtze River Basin 
Commission and is responsible for developing a vision for the river’s management and to co-ordinate the 
activities of national and provincial government. The members are representatives of all the major water 
management institutions, NGOs and scientists, bringing together a multi-disciplinary team.  
 
It is important to note that the work of the IRBM task force directly facilitated the local interactions 
between CWRC and WWF China in the Dongting lake case. Therefore, WWF was able to demonstrate in 
practice that there are good alternatives to the mainstream water management approaches used previously. 
It also increased the credibility and trustworthiness of WWF China as a partner. The success of Dongting 
Lake Project has been given a lot of public attention, involving all kinds of media, site visits, (inter-) 
national conference, publications and so on, creating visibility and impact. It opened the door for other 
projects.  
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Case II  “The WWF-HSBC Yangtze program, restoring the web of life” 
The WWF-HSBC Yangtze program is a major freshwater initiative to restore the so-called "web of life" 
along the Yangtze River by re-linking up disconnected lakes with the river's main flow. The reconnection 
programme, part of the five-year eco-partnership between WWF and HSBC (Hongkong Shanghai 
Banking Corporation), started in 2002. The goal of the programme is to recover the web of life in the 
Central Yangtze River basin through policy work and demonstration projects that will re-link 
disconnected lakes with the Yangtze River, support local economic development and create a network of 
wetland reserves. 
The Zhangdu Lake, Hong Lake and Tian'e-Zhou Oxbow in Hubei have been selected as demonstration 
sites.  

 

Figure xx Lakes 

 

More than 100 lakes once dotted the area with natural channels linking the Yangtze's main tributaries. 
This system of interwoven streams and lakes creates a unique and complex ecosystem of rich biodiversity. 
But middle and lower reaches of rivers are often the sites of heavy rainfall and extensive flooding. 
Farmers whose families have worked the rice paddies for generations are prone to snail fever. The 
infection leads to the gradual destruction of the kidneys. Snail fever is caused by blood flukes (a 
trematode), which grow in lakes and rivers and swim into the paddies. To prevent flooding and stop blood 
flukes from reaching rice paddies, dams and thousands of kilometres of dykes started to be built in the 
basin during the 1950s. 
However, the dams and dykes often cut off water flow between rivers and lakes. Now only a few lakes, 
such as Poyang Lake and Dongting Lake, still have naturally occurring links with the Yangtze River. 
 
In recent years, environmentalists have begun to study the effect of damming on local biodiversity. They 
concluded that the Yangtze and its lakes once formed a complex wetland network providing just the right 
conditions for fish to spawn and feed. But once they were disconnected, the natural flow of migratory fish 
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was obstructed and biodiversity across the whole basin decreased dramatically (Yang, Weng et al. 2007). 
In the embankments flood sluice gates were constructed but they were only used for irrigation. Few 
considered the impact on water quality, fish migrating routes and flora and fauna. As a consequence, 
inbreeding among the fish led to inferior quality fish being born, which were much smaller in size. As a 
consequence the number of fish species found in Zhangdu Lake decreased to 40 from more than 90.  
Within a few years, the locals' lucrative fishing business seemed like being on its last legs. Following the 
construction of the dykes, intensive land reclamation had taken place, with both agricultural and urban 
settlements springing up on the former flood plains and around the lakes. Zhangdu Lake dwindled to one 
quarter of its original size. Lakes have also suffered from the inflow of farm run-off, and domestic and 
industrial sewage. Deteriorating water quality has affected local ecology and wildlife. Natural fisheries 
output in the two lake regions has declined sharply. Moreover, without the natural water exchange with 
the river, the lake is quickly clogged with silt. For example the annual deposit of silt in Zhangdu Lake has 
increased from just one centimetre to an average depth of one metre after it had been disconnected from 
the Yangtze. 
 
Within the framework of the WWF-HSBC project environmental experts propose seasonal opening of the 
dykes, off the flood season, to help restore the lakes' natural links to the Yangtze. The seasonal opening 
coincides with the fish breeding season to enable the migratory flow of fish, allowing them to breed 
upstream in the Yangtze, while fish fry can return to the lake where they mature. This measure will also 
ensure a natural hydrological fluctuation in the lakes, allowing wetland areas to receive fresh water from 
the Yangtze, and subsequently thrive. This will ensure a healthy wetland ecosystem. To prevent the re-
entering of blood flukes during the linking period, the local governments now provide funds to build 
concrete snail-retention ponds between the first and second sluice gates linking the river and the lake. 
 
The programme staff has also been promoting the concept of environmentally-friendly farms and fisheries 
in the reconnection scheme, hoping to restore wetland habitats for displaced migratory and endemic birds, 
as well as reduce water pollution. Local fish farmers have for a few years been using fertilizer. As a result, 
algae, which fish eat, grows and spreads quickly. But with the accumulation of poisonous substances in 
the fertilizer sinking into the silt, epidemics among fish have become increasingly frequent. Local 
fishermen were invited to join an eco-fishery programme advocated by the local government and WWF, 
starting the more environmentally-friendly farming of species which feed on man-made fodder and 
demand a clean aquatic environment. At present fish farmers who put this eco-fishery program into 
practice are making two to three times more than through traditional farming practices. 
 
Up to now, the Yangtze program resulted in the seasonal linkage of 11 lakes with the Yangtze River. The  
wetlands covering 450,000 hectares were effectively protected, with water quality improved and 34 
varieties of birds and 14 species of fishes freely travelling back to the river. In all, 15 million bamboo 
poles and fishing nets were removed, and the "falling and rising tide of the Hong Lake" re-emerged. 
Members of 296 families were taught to adopt sustainable fishing solutions, which helped to increase their 
incomes by over 20 percent. 
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Analysis 

It can be argued that Pierre and Peters’ ‘strong state’, mentioned in Chapter Two of this book still applies 
in many ways to the Chinese political situation. Obviously, government takes the leading role, especially 
in water management. That in itself, and regarding the institutionalisation of water resource management, 
might actually be not so much different from other, more democratically governed countries. According to 
the western history and culture something has to be a social movement first before to be part of a political 
agenda. China is different in that. Agenda setting is mainly limited to the central government as leader of 
innovation. This means that with respect to policy-making in China this is a lot less of a ‘multilevel game’ 
compared to other nations. How much this may still hold true, clearly, Chinese society, and with it the 
governing of that society are under a lot of changes themselves, opening up ways for third parties to enter 
the game, be it with caution and care.  
 
The main policy entrepreneur (ref) in our case studies is WWF China. Ever since the start of Open and 
Reform Policy, WWF has been active in China (starting with panda protection in 1980). This international 
NGO, with currently a subdivision in China, but still no status as Chinese NGO, has needed much time to 
ever be able to address environmental issues and to cooperate successfully with governmental bodies in 
finding a better balance between nature and economy. One of the major characteristics of entrepeneuring 
in China might as well be perseverance. WWF used the time to slowly start building a coalition with 
Chinese Academy of Sciences and State Forestry Administration, the cooperation had already led to 
nature reserve staff trainings in the 1980’s and for some Ramsar site listings as early as 1992. But it 
wasn’t until the 1998 Flood and the proclamation of the “32-character” policy that a problem window was 
created and gave WWF China the opportunity to bring a new view with respect to sustainable river basin 
management on the table. Within this context WWF China was able to launch its “Living Rivers” program 
and to organize joint planning events with local farmers, regional authorities and water management 
experts to identify alternative livelihoods (e.g. case Dongting Lake), wetland restoration and sustainable 
fishing programs (e.g. case Hong Lake).   
 
Bringing new ideas on the table and put them into practice generates a broad spectrum of questions of 
both technical and non-technical nature. Additionally, seeding money is needed to trigger transition 
processes in water management and land use. Therefore, the need to build coalitions with public, private 
and governmental stakeholders in the river basin in order to make optimal use of the available knowledge, 
experience and financial means is a prerequisite. This both at the national and international level. It is 
because of these coalitions the experts and starting money could be found to launch the Living Rivers 
program and its demonstration projects. 
 
However, working bottom-up in society is not sufficient. Particularly, in a country like China where 
agenda setting for innovations is usually done at a more centralized level, it is very important to invest in 
administration officials, law-makers, policy research specialists and journalists. For this reason WWF 
China cooperated with the CCICED once it became clear that this organisation would formulate 
recommendations to implement Integrated River Basin Management in China. This “investment” 
appeared to very lucrative. By providing the secretariat of the IRBM task force and lobbying for suitable 
co-chairs, WWF provided a firm basis for incorporating the ecosystem based approach into the final 
CCICED recommendations with an effective action plan for implementing IRBM (e.g. establishment of 
the Yangtze Forum). Because the recommendations were delivered to the premier of the State Council 
without interference at the ministerial level the conclusions of the international taskforce were not 
censured or strongly modified.  
 
Parallel to this activity the intensive contacts with the academic field (e.g. CAS) opened the way to the 
media. A special issue in the National Chinese Geographic, articles in the China Daily and newsletters for 
experts dealing with IRBM and was the result. This also had a huge impact on awareness in and outside 
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China. Up to now only poor actions are undertaken to hinder or block the transition process towards 
IRBM.  
 
Strategies of transition management 
In order to characterize the strategies WWF used as a “change agent” we use the terminology and the 
categorization presented in chapter two. 
 
1 development of new ideas 

WWF China had new ideas which it brought to table. The importance of wetlands and the possibility of 
using them as flood retention areas while simultaneously restoring valuable nature, was a novelty 
previously only discussed in academic settings in China. Introducing the concepts of IRBM with the 
explanation that nature, safety and economy can walk hand in hand (case I “Living Rivers” program) were 
likely the most influential ‘new’ ideas. The IRBM conceptual framework provided room for rethinking all 
kinds of engineering solutions and exploitation methods of freshwater resources that had detrimental 
effect on the ecosystem functioning.  
 
2. Build coalitions and sell ideas 

Building coalitions is a very important part of WWF’ strategy and thus also of the WWF China. It is core 
belief of WWF that “no solution will be effective in any river basin unless it is implemented through 
cooperation across social, economic and political boundaries”(WWF 2003). In order to do so you have to 
bring all stakeholders in a river basin around the table, make them respect each other, and bring in all the 
experts and money that is needed to identify solutions in which nature, safety and economy goals are well 
balanced. Generally, this working method prevents that there will one or two groups of stakeholders “that 
have to take the pain”.  
To involve the wider public in the transition process, clear messages in plain language are formulated 
illustrated with practical examples in the field where the “new ideas” have proven to be feasible and that 
they easily can be adopted and upscaled by other stakeholders somewhere in a river basin. These messages 
are made available prior or during public events which draw the attention of the media.  
  
3. Recognize and exploit windows of opportunity 

It need not be argued that WWF acted upon the right window of opportunity. At first by presenting 
already formulated plans for the Yangtze River Basin and Dongting Lake in particular at the right time, in 
concordance with and building upon the national “32-character” policy. Next, to ascertain top-level 
influence by entering the CCICED and support their IRBM task force, hence influencing national policy 
makers.  
Only once WWF is lined up in the CCICED, it was able to create a ‘shadow network’ as being a circle 
outside direct governmental influence, where there is more room for debate. This network has proven to 
be very influential in the introduction of IRBM and to by-pass less enthusiastic organizations.  
 
4. Recognize, exploit, create and/or manipulate the multiple venues in modern societies. 

There are many places where policy issues are debated (venues). There, for example, are various levels of 
government, forums of scientists, and the legislature. As Richardson (2000) argues, these venues are an 
interest group resource, i.e. they may be exploited by the change agent or policy entrepreneur. 
Within the context of introducing IRBM to China WWF China has demonstrated to recognize and make 
efficiently use of international and national venues that were and are important in the various venues that 
were present and emerged in society.  
One of the most important parts of the WWF strategy is a constant advocating of its ideas, successes, 
approaches and visions for the future. Obviously, the use of the (inter)national media is a very important 
asset to do so. But also informing politicians at all levels of government through field visits, conferences, 
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lectures and so on, might be just as important. Taking the success of the IRBM task force and attention the 
media gave to the issue of IRBM and its demonstration projects (e.g. Yangtze Forum, Dongting Lake and 
Hong Lake) into account WWF China can be considered as a very effective “venue shopper” (Richardson, 
2000). 
 
5. Orchestrate and manage networks 

Upscaling ideas and implementing new policies means expanding and managing networks at all levels in 
society. After all, providing sufficient public support and entrepreneurship for the implementation and 
realisation of new policies and/or visions can not be done just by one societal partner. Therefore, WWF 
sets out to finance demonstration projects, but it is keen on returning ownership to the appropriate level of 
governance or society, including financial ownership for upscaling the demonstration projects and make 
innovation to common practice. This explains why apart from realising demonstration projects WWF’ 
core business is to orchestrate and manage networks worldwide. These networks are managed by persons 
with well developed skills to address the various stakeholders with respect and solution oriented strategies.  
  
Lessons learned and conclusions 
In this paper we have elaborated on WWF China as a “change agent” for the transition process towards 
IRBM in China. We have demonstrated that WWF uses various types of strategies to support this 
transition process. Working successfully with these strategies require special skills and attitudes of the 
“changing agent” in the field. In an ad random ranking they are: 

• Broad focus, make efforts to understand the interests of your partner stakeholder. For WWF this 
means: do not merely focus on biodiversity but discuss the importance of a healthy ecosystem in 
relation to sustainable livelihoods and economies. 

• Respect the interests of all stakeholders by seeking for win-win situations. The ultimate goal is a 
better balance between economy-safety-ecology. 

• Focus on the realization of demonstration projects. One successful demonstration project is more 
convincing than one hundred reports and academic studies. 

• A transition process needs to be supported and carried out by all societal levels therefore the 
changing agent should invest in a joint planning process bottom-up and top-down. 

• Media are powerful dissemination machines. Link your message to news events. 
• Pay attention to the continuation of demonstration projects. Organise help-desks or support in an 

other way so that stakeholders which take over the lead of the transition process still can count on 
some level of back-up. 

• Communicate frequently and continuously. Repeat the long term goals and underline short term 
successes.   

 
WWF as an IRBM changing agent contributed considerably to today’s China where hardly anyone is 
defending the traditional development model of high growth, high pollution. It is remarkable to note that 
officials of Shanxi, Henan and some other resource rich provinces are planning to close down local small 
coal mines and chemical plants which are managed on 19th century concepts which has been raised just a 
decade ago or so (ref).  
With respect to the water sector, Hunan province recently closed down 230 paper-producing plants which 
led to a improvement of the water quality form level V to level III (near drinking water quality) within two 
months! (ref). Unemployed workers receive a small payment pending re-opening of more environment 
friendly plants. Likewise another 10.000 small chemical plants in the Tai Lake area have been closed in 
anticipation of environmental measures (ref). 
During the 17th CPC Congress in October 2007 the political strategy for the next 5 years has been settled. 
For the first time in history the political climate for sustainable development is more than promising. As 
president Hu Jiantao formulated it: “To make sustainable development really possible, China will have to 
work much harder in recycling and investing much more in environmental protection” (ref). However, 
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experiences in many countries have taught us that the transition towards an environmental friendly society 
is a complex and difficult process in which “change agents” like WWF play an indispensable role. 
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Introduction 

Human well-being and societal development depend on ecosystem services such as food, timber and 
medicines, water and air purification, carbon storage, pollination, soil formation, and the provision of 
aesthetic and cultural benefits (MEA 2005). Freshwater – the “bloodstream of the biosphere” (Falkemark 
1999, Ripl 2003) – is crucial in this respect as it drives critical processes and functions in ecosystems like 
forests, woodlands, wetlands, grasslands, croplands and other terrestrial systems. This bloodstream of 
interconnected social-ecological systems is however becoming increasingly complex to manage. This is 
due to that human induced environmental changes, from the local to the global scale, have serious impacts 
on water flows and on ecosystems. The UN climate advisory body (IPCC) has warned that global 
environmental change will entail increasing environmental variability and increased occurrence of 
extreme weather events. Wet areas are likely to become wetter, with more frequent episodes of flooding, 
whilst dry areas may become drier, with longer periods of drought. Modeling attempts also indicate that 
global environmental change might radically affect water quality due to increased nutrient leakage as a 
result of higher temperatures (Andréasson et. al. 2004, EC-JRC 2005). These impacts can erode the 
capacity of ecosystems to generate essential services and make them more vulnerable to perturbations 
such as sudden flooding, unexpected nutrient leakage and algae bloom, or high levels of toxic pollutants. 
Since such perturbations are an inherent part of social-ecological systems the challenge is to build a 
capacity to respond to change without losing important structures and functions in life-supporting 
ecosystems. This capacity is part of the resilience of social-ecological systems and in this chapter we 
recognize the role of freshwater in this context.  
 
It is crucial that an understanding of social-ecological systems’ dynamics is incorporated into water 
rhetoric and governance in order to reach sustainable development. This requires a shift in the focus from 
human uses of freshwater as a technical issue to the role of freshwater in catchments for the generation of 
ecosystem services, which also recognize the high level of uncertainty and that surprises and abrupt 
change are the rule, not the exception in such systems (e.g. Levin 1999). The failure of incorporating such 
understanding has created a mismatch between ecosystems and governance systems (Folke et al 2007, 
Young 2002, Galaz et al. 2009). This has led to a governance failure that is threatening freshwater 
resources and undermining human livelihoods.  
 
Many scholars emphasize the need for new flexible, integrated, holistic forms of water management and 
governance that can deal with the complexity of social-ecological systems, including uncertainty and 
surprise. Adaptive management, adaptive co-management, ecosystem management, integrated water 
resource management are some promising approaches in this context.  Adaptive management for example 
is an integrated, multidisciplinary approach for confronting uncertainty in natural resources management 
(Holling 1973, Walters 1986, National Research Council 2004). It is “adaptive“ because it acknowledges 
that managed resources such as freshwater will always change as a result of human intervention, that 
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surprises are inevitable, and that new uncertainties will emerge. Adaptive management acknowledges that 
policies must be continually modified and flexible for adaptation to these changes. Like several of the 
other approaches it addresses the multi-level governance aspects and emphasizes the need for stakeholder 
participation and for incorporating multiple sources of ecological knowledge into decision-making and 
policy. In this chapter we focus on factors and mechanisms for moving towards new forms of management 
and governance that can secure the capacity of ecosystems to generate essential service for human well-
being. We argue that these transitions are not well understood and require more multi-disciplinary 
research.  
 
With the implementation of the European Union Water Framework Directive, the water management in 
Sweden is in transition. The question is to what? Are we moving towards new approaches like the ones 
described earlier? While the purpose is to improve and manage the quality and the quantity of surface and 
ground waters and to protect aquatic ecosystems and wetlands, there are early indications on that this is 
not the case (Galaz  2005). Instead it seems like Swedish water management is stuck in a rigidity trap of 
command-and-control management. In rigidity traps people and institutions try to resist change and persist 
with their current management and governance system despite a clear recognition that change is essential. 
The tendency to lock into such a pattern comes at the cost of the ability to adjust to new situations. Such 
behavior constrains the ability of people to respond to new problems and opportunities. The 
implementation of the WFD provides an opportunity to escape that trap, but without agency and skilful 
navigation of the social-ecological system the opportunity can be missed. 
 
We use an adaptive governance framework to analyze the implementation of the EC Water Framework 
Directive (WFD) in Sweden and the capacity to move to new forms of governance and management of 
water resources. Adaptive governance is a framework for analyzing 1) the social dimension of ecosystem 
management, 2) the interactions between individuals, organizations, and institutions at multiple levels, 3) 
the factors for responding to crisis, shaping change and building resilience. We focus on barriers to 
transitions to adaptive approaches and the role of agency to overcome these barriers and to navigate these 
transitions. In particular, we focus on three aspects: improving the capacity for dealing with abrupt change 
and uncertainty, enhancing learning and experimentation, and supporting participation and collective 
action.  
 
The chapter is organized as follows. First, we present emerging theories of social-ecological systems and 
resilience in relations to water management and governance and discuss the problem of fit between 
ecosystems and governance systems. Second, we give a summary of the WFD and its implementation in 
Sweden. Third, we use our earlier studies (Galaz 2005, Hahn et al 2006, Olsson et al. 2007) to identify 
barriers to change and intervention points where agency is needed in order to shift to new forms of 
freshwater management and governance. We also identify and give examples of the type of agency that is 
needed to overcome the barriers to change. 
 
Freshwater systems as complex adaptive social-ecological systems 

In the following section we outline what we argue needs to be addressed by the new forms of water 
management and governance. The first consideration is that humans are part of ecosystems and ultimately 
dependent on ecosystem’s capacity to generate services. Most ecosystems develop around freshwater 
flows in a process that generates natural resources and ecosystem services in a complex, ever-changing 
and unpredictable manner. Figure 1 shows that, of the rain that falls in a drainage basin, part of the water 
is consumed in terrestrial ecosystems by vegetation and evaporation from moist surfaces (green water 
flow), while the surplus recharges aquifers and rivers (blue water) becoming available for societal use and 
aquatic ecosystems. The green-blue balance is determined by the local hydroclimate, but also by soil, land 
cover and land use. Therefore, water flows has to be viewed and managed as an intrinsic part of 
interconnected social-ecological systems.   
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The second consideration is that ecosystems are complex, adaptive systems that are characterized by 
historical dependency, nonlinear dynamics, threshold effects, multiple basins of attraction, and limited 
predictability (Levin 1999). This means for example that a freshwater systems subject to a sudden event 
(like a flood or heavy rainfall), can reach a critical threshold and shift into another state with a reduced 
capacity to supply life-supporting functions for societal development (Scheffer et al. 2001). As Figure 2 
illustrates, water clarity in lakes during Phases I, II and III does not seem affected by inflow of nutrients 
from the surrounding catchment until a critical threshold (Phase IV) when the lake shifts abruptly from 
clear to turbid, eutrophicated waters. Phosphorous accumulation in this case undermines the resilience of 
the system making freshwater resources more vulnerable to perturbations. Ecosystem resilience is often 
referred to as related to two different characteristics: (a) the magnitude of shock that the system can absorb 
and remain in within a given state; (b) the degree to which the system is capable of self-organization and 
continue to develop. Ecosystems often do not respond to gradual change in a smooth way and ecosystems 
with eroded resilience can suddenly become more vulnerable to events (such as extreme weather events) 
that historically could be buffered by the system (Gunderson and Pritchard 2002). This may have 
devastating effects and cause a flip to less desired ecosystem states from which it is hard to escape 
(Carpenter and Cottingham 2002:57f, Troell et. al. 2005).  
 
The third consideration is that interconnected social-ecological systems also show threshold behavior. The 
movement of a social-ecological system across a threshold to a new regime alters social-ecological interactions, 
triggering new sets of feedbacks with cascading social and ecological consequences. Cascading consequences of 
exceeding a social-ecological threshold illustrates several points (Kinzig et al. 2006).  

• New sets of interactions come into play when a social-ecological system crosses a threshold, leading to a 
cascading set of social and ecological consequences. 

• The reorganization of the system after crossing the threshold increases the vulnerability to further 
degradation and threshold changes. 

• Each successive transformation is more resilient, in the sense that it would be more difficult to return it to 
its original state or to some other more desirable state. 

 
The cascading changes that occur when a threshold is exceeded are typical of the behavior of complex adaptive 
systems (Levin 1999), in which any change in the system triggers additional changes in its fundamental properties 
and feedback structure. New feedbacks then develop that stabilize the system in a new state, making it 
progressively more difficult to return to the original state. These complex system behaviors provide a challenge for 
management and governance. 
 
The problem of fit between ecosystems and governance systems  

As stated earlier, social and biophysical systems are not merely linked but interconnected. Institutions and 
policy prescriptions that fail to acknowledge this tight interconnection are not only likely to provide ill-
founded advice but also to steer societies onto undesirable pathways. An adaptive social system cannot 
fully compensate for ecological illiteracy, nor can an environmental policy or regime be effective without 
an understanding of the larger and dynamic social, economic, and political context. 
 
Current approaches for managing ecosystems often fail to match social and ecological structures and 
processes operating at different spatial and temporal scales, including threshold dynamics (Folke et al. 
1998, Berkes and Folke 1998, Carpenter and Gunderson 2001, Berkes et al. 2003). They are often unable 
to deal with the change and uncertainty inherent in social–ecological systems. The mechanism behind this 
governance failure lies in the attempt to control a few selected ecosystem variables in their efforts to 
deliver efficiency, reliability, and optimization of ecosystem goods and services (Holling and Meffe 
1996). However, stabilizing a set of desirable goods and services can lead to increased vulnerability of the 
system to unexpected change (Folke et al. 2003, Gunderson and Holling 2002).  
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The mismatch between ecological and social dynamics is referred to as the problem of fit (Folke e al. 
1998, Young 2002, 2003). Table 1 summarizes the types of misfits between ecosystems, resource 
management, and governance. A major challenge concerning the problem of fit lies in addressing the 
governance dimension of ecosystem management and the social factors that enable such management. 
This includes factors that stimulate the development of institutions that respond to environmental 
feedbacks and that maintain the capacity of ecosystems to generate services for human wellbeing (Folke et 
al. 1998). It also includes social factors for monitoring ecosystem change and for generating, 
accumulating, and transferring ecological knowledge and understanding. 
 
The problem of fit between institutions and ecosystem dynamics in social-ecological systems is one of the 
most frequent causes of undesirable regime shifts and ecological surprises. This interplay takes place 
across temporal and spatial scales and institutional and organizational levels in a dynamic manner. Regime 
shifts in ecosystems as the one illustrated in Figure 2, are increasingly common as a consequence of 
human activities that erode resilience, for example, through resource exploitation, pollution, land use 
change, possible climatic impact and altered disturbance regimes (e.g. Scheffer et al. 2001, Folke et al. 
2004, Gordon et. al. 2005). There are many examples where institutions and human behavior 
unconsciously contributes to a modification of the important variables that structure and sustain desirable 
states, through, for example, land-use change, redirection of freshwater flows and change in freshwater 
quality (Carpenter et al. 2001, Gunderson and Pritchard 2002), and may thereby cause loss of resilience 
(van der Leeuw 2000). For example, Gordon et al. (2008) show how agricultural modifications of 
hydrological flows can produce a variety of ecological regime shifts that operate across a range of spatial 
and temporal scales.  
 
Enhancing the fit between ecosystems and governance systems  

The fit between biophysical systems and environmental and resource regimes can be enhanced, but not 
without attention to the larger governance context and the dynamics of social-ecological systems. In order 
to prepare for the challenges of an uncertain future, it is essential to achieve a better grasp of the 
mechanisms behind different types of institutional misfits. Further, it is important to find governance 
solutions that build the capacity to harness these mechanisms in a highly dynamic and interconnected 
social, political, and ecological world. Table 1 shows how institutional solutions differ considerably for 
different sorts of misfits and highlight the need for a range of solutions.  
 
There are indeed ways to cope with detrimental misfits between biophysical systems and governance. 
Embracing complexity, including uncertainty and surprise, is important in this regard, as is building 
capacity to respond to change without undermining ecosystem’s resilience to generate services for human 
well-being. Folke et al. (2003) identify four critical factors for social-ecological systems that interact 
across temporal and spatial scales that seem to be required for dealing with ecosystems dynamics during 
periods of rapid change and reorganization: 1) learning to live with change and uncertainty, 2) combining 
different types of knowledge for learning, 3) creating opportunity for self-organization toward social–
ecological resilience, and 4) nurturing sources of resilience for renewal and reorganization.  
 
Apart from seeing social and biophysical as interconnected social-ecological systems and addressing the 
tipping point dynamics of such systems, Galaz et al. (2009) list five other insights that are critical in 
attempts to match institutions to both incremental and fast, often unpredicted, changes in social-ecological 
systems: 
 

• Time is a fundamental aspect of the problem of fit. The question is not only how well governance 
can cope with incremental change and uncertainty, but also whether collective action can be 
achieved fast enough to avoid abrupt, irreversible shifts (threshold behavior) or to buffer 
cascading effects under high scientific and social uncertainty. 
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• Governance systems are just as dynamic as social- ecological systems. Turbulent times and 

perceived or real crises may justify a temporary deviation from adaptive governance approaches 
to more top-down, centralized, and vulnerable governance models. This contingency will become 
more likely if present global trends toward denser and ‘‘messier’’ multilevel governance systems 
result in actual or perceived reduction in governability of turbulent biophysical situations. 

 
• The promotion of multilevel governance and participatory approaches in environmental regimes 

does not guarantee an enhanced fit between ecosystem dynamics and governance. It is the quality 
of interaction that matters—how learning about ecosystem processes is stimulated; how different 
interests are bridged and common goals worked out; and how polycentric institutions are used to 
ensure political, legal, and financial support. 

 
• Once triggered, cascading effects pose a serious governance challenge because of the critical lack 

of time to respond and because of their spatial and cross-system character. Whether and how 
‘‘networks of networks,’’ using refined and deliberate institutional interplay and other interaction 
among other social actors, can be steered to buffer the impacts of cascades is a critical issue for 
the future. 

 
• The need to adapt knowledge production systems in accordance with the preceding observations is 

of great importance. 
 
There is an increased interest from the scientific community to address these issues including the work on 
more adaptive approaches to the governance and management of social-ecological systems (e.g. Berkes 
and Folke 1998, Gunderson and Holling 2002, Westley 2002, Berkes et al. 2003, Dietz et al. 2004, Olsson 
et al. 2004, Folke et al. 2003 Pahl-Wostl et al. 2007, Armitage et al. 2007, Armitage et al. 2008). This 
work emphasizes the role of social learning in dealing with complex adaptive systems and overcoming 
misfits. Social learning in this case, refers to the development of a common framework of understanding, 
the creation of a joint basis for action, and the joint analysis of system dynamics - i.e. identifying 
feedbacks, driving forces, thresholds, possible regime shifts and major uncertainties (Walker et. al. 2002, 
Gallopín 2002, Schlusler et. al. 2003). These are ongoing processes of trial and error and learning by 
doing that typically involves the consideration of a range of future outcomes and that probabilities are 
weighed, small-scale pilot projects are tested, actions are designed to be useful across a range of potential 
futures, reversible actions are favored over irreversible, results are monitored, and policies are modified 
accordingly. This way institutional and organizational arrangements and ecological knowledge can be 
tested and revised in a dynamic process that includes multiple sources of knowledge, different 
competences, and distributed decision-making (Gunderson 1999, Carlsson and Berkes 2005). 
 
Such learning builds on collaboration and partnerships among multiple stakeholders like governmental 
agencies, local communities and resource users, local governments, and non-governmental organizations 
negotiate and share the responsibility and power for managing a specific area or a set of resources 
(Schusler et. al. 2003, Berkes 2002, Borrini-Feyerbend 2005, Carlsson and Berkes 2005). These processes 
involve trust-building, resolving conflict, and dialogue. For example, in the case of The Northern 
Highlands Lake District of Wisconsin, the use of scenario planning combined with the determination of 
social and ecological driving forces was used as a base for multi-stakeholder dialogue (Peterson et. al. 
2003).  
 
The adaptive approaches described above allow for interactions across organizational levels and 
experimentation that can generate new management practices, new policies for ecosystem management, 
novelty regarding cooperation and relationships within and among agencies and stakeholders, new ways to 
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promote flexibility, and new institutional and organizational arrangements. However, moving towards 
new approaches calls for skillful stewardship and agency.  
 
New frameworks are emerging for investigating the interplay between long periods of stability and abrupt 
change in social-ecological systems and analyzing shifts towards ecosystem-based management (Chapin 
et al. 2006, Holling and Gunderson 2002 ) and the role of leadership strategies in transitions to ecosystem-
based management (Westley 2002, Olsson et al. 2004). The scholarly debate in political science 
recognizes rigidity, veto-points, and path-dependence as common characteristics of institutions and public 
policymaking (Repetto 2006). This includes sudden change and “punctuated equilibrium” where long 
periods of stability and incremental change interact with abrupt, non-incremental, large-scale change 
(Baumgartner and Jones 1991, True et al. 1999). Windows of opportunity offer possibilities for large-scale 
change (Kingdon 1984). Windows may open due to exogenous shocks and crises, including shifts in 
underlying economic factors such as a rapid rise in energy prices, a change in the macro-political 
environment, new scientific findings, regime shifts in ecosystems, or rapid loss of ecosystem services 
(Olsson et al 2006, Farley et al. 2007). Ingram and Fraser (2006) use such a “punctuated equilibrium” 
framework to analyze policy innovations in water management in California, where water management 
and policy were locked into a highly engineered infrastructure that reinforced one policy and excluded 
others. A new awareness has now emerged among multi-stakeholders in Californian water management. 
Policy and management have shifted and broadened to incorporate a wider array of state and federal 
agencies as well as private and public organizations. This demonstrates how rigidity in policymaking can 
stifle innovations and capacity to deal with crises. 
 
The European Union Water Framework Directive: a summary 

The primary purpose of the WFD is to improve and manage the quality of water by identifying and 
controlling all pollutants and activities that affect the status of water. Additional aims are to control the 
quantity of surface and ground waters and to protect aquatic ecosystems and wetlands. The Water 
Framework Directive has the following key aims: 
1. expanding the scope of water protection to all waters, surface waters and groundwater 
2. achieving "good status" for all waters by a set deadline 
3. water management based on river basins 
4. "combined approach" of emission limit values and quality standards 
5. getting the prices right 
6. getting the citizen involved more closely 
7. streamlining legislation 
 
It is expected that eventually each body of water should benefit the society by achieving EU ‘good water’ 
status by 2015, from both a chemical and ecological perspective. The Directive and its timeline apply to 
the quality, quantity and pollution levels, unless there are grounds for derogation. There is also a general 
"no deterioration" provision to prevent deterioration in status, which requires the management of the 
quality, quantity and structure of aquatic environments. The Directive also requires the reduction and 
ultimate elimination of priority hazardous substances and the reduction of priority substances to below set 
quality standards. The Directive maintains existing European water policy commitments and introduces a 
number of new areas into legislation, but perhaps most importantly creates a new administrative 
instrument for accomplishing its aims (Howe and White 2002). 
 
The importance of the WFD should not be underestimated. The framework will not only have a long 
lasting impact for all EU-members, which implies that the water use of 380 million inhabitants is to be 
secured through this common legislative framework. Important deadlines for the joint implementation of 
the directive are: 
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December 2003 
National and regional water laws to be adapted to the WFD. River Basin cooperation to be made 
operational. 
December 2004 
An analysis of pressures and impacts on European waters has to be completed, including an economic 
analysis. 
December 2006 
Monitoring programs have to be operational as a basis for water management. 
December 2008 
River Basin Management plans presented to the public. 
December 2009 
Publishing first River Basin Management Plans. 
December 2015 
Waters to meet “good status”. 
 
With its vision and goals, the WFD provides an opportunity for shifting to more collaborative, flexible 
forms of management and governance of water resources and ecosystems in Europe. However, the WFD 
is not in itself a guarantee for such change but depend on how the framework is implemented by 
individual states. Although the development of the WFD is an interesting process in itself, it is not the 
scope of this chapter. Instead, we will focus on the implementation of the WFD in Sweden and its 
potential in reforming existing freshwater management approaches and governance regimes. 
 
Based on the report “Klart som vatten” (SOU 2002:105), Sweden has been divided into five water districts 
based on the connection of geographical areas with the sea basins of the Bay of Bothnia, North Baltic Sea, 
South Baltic Sea and North Sea. In each of the five districts, a water authority is established with the 
purpose of ensuring fulfillment of the environmental objectives for water. Chief Directors of the five 
water authorities are assigned by the Swedish government. The official responsibility is assigned to a 
delegation at one of the district’s county administrative boards. These authorities are to be responsible for 
environmental objectives, action plans and administrative plans for their respective water districts and will 
ensure that water courses are analyzed and monitored. Key legislation are the Environmental Code 
(chapter 5) and SFS 2004:660. A water planning cycle is suggested which includes the following steps: 
 
1. Characterization of river 
4. Environmental monitoring and evaluation 
2. Set environmental objectives 
3. Create river basin management plans including measures 
5. Reporting and preparation for new characterization 
 
The aim is to have a broad stakeholder involvement, through Local Water Councils, in the water planning 
cycle.  
 
Water pricing policies are to be implemented, and a basic model is proposed. The general principle is that 
water users that affect water physically, chemically or ecologically should assume financial responsibility 
for their actions. The idea is to use these financial resources for water improvement projects, and not to 
cover the administrative costs of the reform (SOU 2002:105).  
 
The Water Framework Directive and barriers to change 

In the following section we investigate the opportunity for change provided by the implementation of the 
WFD in Sweden. It builds on an investigation by Galaz (2005) that analyzed the implementation, and of 
the strategies key water policy makers are likely to apply in the nearest future. He used key characteristics 
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of an adaptive management approach to analyze the current status of the WFD in Sweden and the results 
are summarized in Table 2. Galaz’s study raised some serious concerns about the possibilities to shift to 
adaptive freshwater management and governance regimes that support such management. We use this 
study to identify barriers to such shifts, especially in regards to incorporating uncertainty and surprise, 
enhancing learning and supporting experimentation, and facilitating participation and collective action. 
 
Incorporating uncertainty and change 

There is no recognition by European authorities in present guidelines to member countries (see CIS 
2003:66ff) of the importance of incorporating understanding of ecosystem dynamics and complexity into 
governance systems. When dealing with uncertainties, water managers tend to use strategies that involves 
discussions with other central agencies, or to concentrate their work on areas “where uncertainty is low, 
instead of analyzing uncertainties”. Environmental uncertainty is either tackled by relying on expert 
models, using existing expertise within the organization or by relying on previous experience and 
research. None of these strategies can be seen as systematic attempts to tackle an increased complexity in 
freshwater management.  
 
One of the major challenges for freshwater management is to deal with climate change and increased 
climate variability. Although, some initial modeling attempts and case studies highlight possible impact 
and scenarios (Andréasson et. al. 2004, The European Commission Joint Research Center (ECJRC) 2005), 
there are still large uncertainties regarding the impacts of climate change on both the quantity and quality 
of freshwater resources. These uncertainties and how to deal with them is not mentioned in the Directive 
(EC-JRC 2005:137) or in the documents that are targeting water managers and guiding the work of water 
directors in Sweden (NVV (2002), NVV (2003), NVV (2004a,b,c), (SOU 2002:105). This is also missing 
in the recent analysis of Swedish freshwater resources (e.g. NVV 2005). Interviews with water directors in 
the Sweden also confirm that strategies for dealing with uncertainties and surprises are missing (Galaz 
2005).  
 
Participation and collective action 

The WFD create possibilities to include the ecological knowledge of local stakeholders in the multi-level 
governance structure. The importance of getting a wide span of social actors together is widely recognized 
at the EU level, both in the WFD and in Common Implementation Strategy (CIS) documents (e.g. CIS 
2003). The importance of stakeholder participation is also acknowledged in the Swedish governmental 
reports (SOU 2002:105, NVV 2005b). Formalized cooperation among stakeholders is expected to evolve 
at the catchment, local and the “super local” levels (SOU 2002:105:169ff). This includes the Local Water 
Councils (LWC) which are initiated and designed by municipalities, existing water user associations, 
water consuming industries, farmer organizations and other stakeholders themselves. The idea is that these 
councils develop through a self-organizing process without involvement from central government (SOU 
2002:105:161). The LWC supply the Water Authorities with ecological data, take part in the formulation 
of precise ecological standards for the resource and if needed, detailed river management plans, with the 
ultimate goal to improve the quality of the resource (SOU 2002:105:159f). This procedure is expected to 
help the Water Authorities to design efficient solutions sensitive to the needs of local and regional 
stakeholders (Svenskt Vatten 2002:27).  
 
What seem to be lacking in the Swedish documents are strategies and incentives that can support such 
emergence and collective action. Key implementation documents such as SOU (2002:105), NVV (2003) 
and NVV (2005) all lack an analysis of what factors that actually drive and promote collective action and 
self-organization of networks in freshwater management. The reports fail to integrate insights from an 
extensive research on these subjects (e.g. Sproule-Jones 2002, Olsson et al. 2004, Peterson et. al. 2003, 
Kellogg 1998, Pahl-Wostl 2005, Berkes 1989, Acheson and McCay 1987, Yaffe and Wollenberg 2000, 
Ostrom et. al. 2002). Although water directors acknowledge the need for participation and collective 
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action for reaching the goals of the WFD, the skills and capacity building, as well as organizational and 
institutional arrangements for achieving such cooperation seems to be missing (Galaz 2005).  
 
Learning and experimentation 

Collective learning, trust, and network building are all recognized key factors for sustainable freshwater 
management in the Common Implementation Strategy documents (CIS 2003:50-60). Several tools to 
promote trust among stakeholders and the public are presented, such as demonstration projects and to 
provide emerging networks of stakeholders with improved access to information (pp. 54f). However, the 
way learning is used is that central managers and stakeholders are to learn to respect each other views and 
the diversity of stakes, and not to mutually understand system dynamics and a way to deal with 
uncertainty and surprise.  
 
Although learning is mentioned in the EU documents it seems to be missing in the Swedish key 
implementation documents (e.g. SOU 2002:105, NVV 2003). The emphasis of stakeholder involvement 
seems to be on supplying data and providing on the plans presented by water authorities. Although, 
stakeholders are expected to be involved at various stages of the water planning cycle, none of the five 
water authorities has concrete plans to involve stakeholder in learning processes and the joint analysis of 
freshwater system dynamics - i.e. identifying feedbacks, driving forces, thresholds, possible regime shifts 
and major uncertainties.  Instead the planning cycle rely heavily on existing and scientifically based (i.e. 
from the natural sciences) models. 
 
The Common Implementation Strategy documents also includes an extensive discussion on how to 
evaluate public participation projects, hence treating attempts to achieve efficient stakeholder participation 
as experiments from which managers can learn and adapt (CIS 2003:50-60). Even though environmental 
targets will be evaluated by the European water authorities, there seems to be no plan to systematically 
evaluate local water improvement projects to understand system dynamics, nor to assess the thresholds of 
freshwater systems to avoid sudden and unwanted state shifts. In the Swedish guideline documents, such 
as NVV (2002), NVV (2003), NVV (2004a,b,c),  and (SOU 2002:105), there is no discussion on the role 
of experimentation to understand social-ecological systems’ dynamics or for testing of management 
practices and policies as well as organizational and institutional arrangements. On the contrary, there seem 
to be a tendency to reduce institutional and organizational diversity to secure homogeneity in the five 
water districts (Galaz 2005).  
 
The role of agency in overcoming barriers to change 

So far we have identified several barriers for shifting to new forms of water management and governance 
in Sweden, especially in regards to incorporating uncertainty and surprise, enhancing learning and 
supporting experimentation, and facilitating participation and collective action. By identifying these 
barriers to change we can highlight some points of intervention where agency is needed in order to shift to 
new approaches. In the following sections we use the insights from our research on the wetlands of 
Kristianstads Vattenrike Biosphere Reserve (KVBR), southern Sweden, on the role agency in the shift to a 
new management and governance approach for the area.  
 
The unique wetlands of KVBR and their surrounding agricultural landscape generate a variety of essential 
ecosystem services for the region and beyond, including flood control and maintenance of species 
diversity, as well as cultural, recreational and educational services. In the late 1980’s and early 1990’s the 
management of the area went through a transition and a new approach emerged through local initiatives as 
a response to ecosystem changes and uncoordinated management efforts that threatened the cultural and 
natural values of the lower parts of a river catchment. Since 1989, a flexible collaborative approach to the 
management of the lower Helgeå River catchment has been in use, which promotes a management that 
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treats humans as part of ecosystems and includes social, economic, and ecological dimensions. Today, 
management is based on collaborative processes including international organizations, national, regional 
and local authorities, non-profit associations and farmers as well as other landowners. The approach 
developed in the following way (Olsson et al. 2004): 

1. Scope of management widened from a particular issue (floods) to a broad set of issues related to 
freshwater flows and ecological processes across scales 

2. Management expanded from individual actors to groups of actors 
3. Organizational and institutional structures evolved as a response to deal with the broader set of 

water and ecosystem issues 
4. Knowledge of ecosystem dynamics developed as a collaborative effort and became part of the 

organizational and institutional structures 
5. Social networks developed to connect institutions and organizations and facilitate information 

flows, identify knowledge gaps, and create nodes of expertise of significance for adaptive co-
management within the catchment 

6. The social network mobilized knowledge for management, which complemented and refined local 
practice and improved the capacity to deal with future uncertainties and surprises 

 
We have identified three aspects for which agency are particularly important for overcoming barriers: 
changing perceptions and mental models, developing new institutional and organizational structures, and 
developing learning networks. 
 
Changing people’s perceptions and mental models 

Simplified, linear, narrow mental models of social-ecological systems that do not consider the complexity 
including uncertainty and change can lead to command and control management, unsustainable resource 
use, and perverse learning patterns (Archer 2001). Several studies have shown that shifting people’s 
perceptions is a critical factor in altering the trajectory of natural resource management (see for example 
Trosper 2003, Huitema and Kuks 2004). In the Netherlands, a recent shift to more integrated forms of 
water management demonstrates that a change in people’s mental models, from ‘‘fighting the water’’ to 
‘‘living with the water,’’ was critical for adaptive management (van der Brugge et al. 2005). In Australia, 
the Great Barrier Reef Marine Park Authority used a number of communication strategies to shift the 
public’s perception of the Great Barrier Reef from a well protected pristine coral reef ecosystem to a 
vulnerable and complex seascape requiring active stewardship (Olsson et al. 2008).  
 
In the KVBR, agency was important for achieving a shift in the perception of the public as well as local 
politicians, which was critical in the transition to ecosystems-based management (Olsson et al. 2004). The 
perception shifted from seeing the wetlands around the City of Kristianstad as a problem and the area as 
“water sick”, to seeing the wetlands as a potential resource that generates a variety of ecosystem services 
and the area as “water rich”. Activities like extensive dredging and draining of the wetlands, and actions 
like placing the city dump in the wetlands in the 1960’s, has stopped due to this shift and today the 
wetlands are a part of the identity of the City of Kristianstad and used to promote the region. To change 
the perception among local politicians a key individual coordinated a network to develop a new, 
ecosystem-based approach for integrated landscape-level solutions to environmental problems in 
Kristianstads Vattenrike. With the support from a wide range of actor groups at various organizational 
levels, he seized a window of opportunity to bring the idea to two municipal politicians and make them 
aware of the emerging problems in the area and the need for action. Using a vision of ecosystem 
management, he linked the proposal to other goals such as regional development, and managed to change 
the perception of these politicians from seeing the wetlands as a problem (“water sick”) to seeing it as a 
valuable resource (“water rich”). The politicians in turn convinced the Municipality Executive Board to 
support the idea. Increased political interest helped to tip governance in the new direction of ecosystem-
based management with broad stakeholder engagement.  
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Changing people’s values and perceptions continue to be the focus of the work in KVBR and there is a 
continuous role for agency. A number of projects aim at raising public awareness of the role of freshwater 
for ecosystem services and human well-being, and the threats to these. These projects emphasize humans 
as part of ecosystems, human’s dependence on ecosystem services, the importance of maintaining critical 
functions and interactions in nature for maintaining the capacity of ecosystems to generate these services.  
They aim at building an understanding of ecosystem dynamics into governance systems, including change, 
uncertainty and surprise, and promote a landscape perspective that addresses the connectivity between 
social and ecological components in the KVBR. They also emphasize the benefits of cooperation and 
partnerships and actively work with specific actor groups to view other actor groups as part of the 
solution, not the problem. 
 
Changing institutional and organizational structures 

It has been proposed that polycentric structures can address environmental problems at multiple scales and 
nurture diversity for dynamic responses in the face of rapid change and uncertainty. This type of 
governance is dispersed across multiple centers of authority, is “pluricentric” rather than “unicentric,” and 
is characterized by non-hierarchical methods of control. The common property resources research refers to 
such nested, quasi-autonomous, decision-making units operating at multiple scales as polycentric 
institutions (e.g., Ostrom 1998, McGinnis 2000, Dietz et al. 2003). Simple, large-scale, centralized 
governance units do not, and cannot, have the variety of response capabilities that polycentric, multilevel 
governance systems can have (Ostrom 1998). Similarly, 
Imperial (1999) argues that polycentric governance creates an institutionally rich environment that can 
“encourage innovation and experimentation by allowing individuals and organizations to explore different 
ideas about solving [complex] problems.” The WFD has the potential to provide such a polycentric 
structure, ranging from local to the international level. However, a key factor for the WFD to be effective 
in the context we have discussed in this chapter is to develop structures that facilitate cross-level 
interactions. 
 
In KVBR, the role of agency has been important for developing a bridging organization (BO) that can 
serve as a bridge between local actors and governmental bodies. The development and establishment of 
the BO was part of the transformation described in the beginning of this section. A key individual was the 
“architect” behind the design and implementation of the BO, making it operational as part of existing 
organizational and institutional structures. The BO has a staff of five people and is part of the 
municipality’s organization; it reports directly to the municipality board, like a municipality 
administration. However, it is quite unique in that it is not an authority and has no power to make or 
enforce rules, but has a strong legitimacy and trust among stakeholders (Hahn et al. 2006). It relies on 
several funding sources, including the Municipality of Kristianstad, the County Administrative Board, and 
the Swedish Environmental Protection Agency. It plays a key role as a facilitator and coordinator in the 
collaborative processes to maintain the ecosystem services of the area. These processes involve 
international associations, national, regional, and local authorities, corporations, researchers, nonprofit 
associations, and land owners. The BO is also involved in developing policy, designing projects, resolving 
conflicts, coordinating and administering conservation and restoration efforts, and developing goals for 
the KVBR, as well as producing management plans, agreements, follow-up reports, and updates for 
specific areas (Olsson et al. 2004b, Hahn et al. 2006). EKV functions as an umbrella association, and has 
demonstrated to play a key role in responding to environmental feedback and to develop new knowledge 
and understanding necessary for adaptive co-management. Examples include: managing floods, dealing 
with the crop damage problem caused by increasing numbers of cranes and geese, protecting and restoring 
tributaries of the major river in the area, and the creation of social structures and processes to secure the 
continued cultivation of the flooded meadows.  
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In KVBR, the role of agency has been important for developing three distinct forms of organizations for 
managing the area: the consultancy group, the theme groups, and the “adhocracy” groups. The 
organizational design has evolved to deal with social and ecological problems at different scale and with 
different types of problems. The consultancy group operates at the scale of the KVBR and was formed to 
build trust, mitigate conflict, produce mechanisms for conflict management, identify common interests, 
and discuss differences of opinion in a constructive way. The theme groups are collective efforts formed 
to work with specific projects within the KVBR like flooded meadows or groundwater. Adhocracy groups 
are organizations that emerge in response to a surprise, exist as long as the particular problem persists, and 
subsequently dissolve (Hahn et al. 2006). This pulse relies on a dormant or latent set of connections in a 
social network of actors involved in the management of the KVBR. These connections have developed 
around the BO over the years and can be seen as “sleeping links” that are triggered by exogenous events, 
such as extreme floods. These links connect actors within and across organizational levels at critical times, 
and help tune social and ecological dynamics by monitoring, combining knowledge, developing 
management practices, and responding to environmental change and impending conflicts. 
 
Developing learning networks 

Several studies have looked at the role of social networks in interorganizational collaboration and 
collective action in relation to natural resource management (see, e.g., Agranoff and McGuire 1999, 2001, 
Mandell 1999, Carlsson 2000, Mandell and Steelman 2003, Imperial 2005, Manring 2007). Although 
these studies address the linking aspect, there is a need to increase the understanding of the role of 
networks for dealing with uncertainty and abrupt change in social-ecological systems (Scheffer et al. 
2003, Bodin and Norberg 2005, Janssen et al. 2006). Westley (2002) argues that the capacity to deal with 
the interactive dynamics of social and ecological systems requires learning environments and networks of 
interacting individuals and organizations at different levels to create the right links, at the right time, 
around the right issues. The role of agency in this respect is to initiate social networks with a wide scope 
of actors to connect institutions and organizations across scales and build trust, facilitate information 
flows, identify knowledge gaps and create nodes of expertise for adaptive freshwater management.  
 
A key argument in this respect is that ecosystem management is an information-intensive endeavor and 
requires knowledge of complex social–ecological interactions in order to monitor, interpret, and respond 
to ecosystem feedback at multiple scales (Folke et al. 2003). Knowledge for dealing with such dynamics, 
including uncertainty and abrupt change, is dispersed among individuals and organizations in society 
(Berkes 2002, Brown 2003, Gadgil et al. 2003, Olsson et al. 2004a, Carlsson and Berkes 2005). It requires 
social networks that span multiple levels in order for actors to draw on dispersed sources of information 
and institutional arrangements that enable integration and mobilization of knowledge at critical times 
(Imperial 1999, Olsson et al. 2006). Such networks have proven crucial for the capacity to deal with 
environmental change and crises such as sudden flooding, unexpected high levels of water pollutants, or 
lake systems “flipping” into a new undesirable state (e.g. Folke 2003, Tompkins and Adger 2004, Moberg 
and Galaz 2005, Galaz et al. 2009). 
 
The adaptive co-management of the KVBR relies on a social network of multiple actors and actor groups 
of which the BO is the key node (Hahn et al. 2006, Olsson et al. 2007).  The BO play a central role in 
stimulating, facilitating, and sustaining adaptive approaches to water management and governance, 
including the emergence of governance networks (sensu Hajer and Wagenaar 2003, Sorenson and Torfing 
2004) for dealing with uncertainty and change. Other roles for the BO includes eliciting common goals, 
creating an atmosphere of trust, brokering organizational and individual contributions, and deploying 
energies in accordance with some strategic plan. For example, the BO staff plays the role of brokers in 
developing networks, merging existing networks, and bringing in outside networks for ecosystem 
management. They can create cross-scale links and mobilize a loosely connected network of actors at 



Appendix 5: Paper key-note Per Olsson 
 

 42 

critical times and draw on multiple external sources of information and knowledge, such as scientists and 
practitioners, to deal with abrupt change and crisis.  
 
Bridging different networks and creating opportunities for new interactions is important for dealing with 
uncertainty and change, and is a critical factor for learning and nurturing integrated adaptive responses to 
change (Stubbs and Lemon 2001). Tompkins et al. (2002) show how linking networks of dependence and 
exchange helps facilitate integrated and inclusive coastal management in Trinidad and Tobago. The BO 
has a key role in collective learning processes (sensu Lee 1993) that builds experience with ecosystem 
change in the KVBR. Such a process of social learning is linked to the ability of management to respond 
to environmental feedback and direct the social-ecological system into sustainable trajectories (Berkes et 
al. 2003).  
 
The governance networks of the KVBR constitute multilevel arrangements that are particularly 
appropriate for solving problems of complex adaptive systems because there is experimentation, 
knowledge generation, and learning going on in each of the nodes. They can provide a range of solutions 
and response options in times of social–ecological change for dealing with different sorts of misfits listed 
in Table 1. Redundancy and diversity in environmental and resource regimes can become a major source 
of stability and strength, as they can provide multiple ways of coping with or reorganizing after change 
and unexpected events (Low et al. 2003).  
 
In KVBR, shadow networks played an important role in the transition to the new governance regime, 
steering away from an emerging crisis. Shadow networks Shadow networks can explore new approaches 
and experiment with social responses to uncertainty and change and thereby generate innovations that 
could trigger the emergence of new forms of governance and management (Gunderson 1999, Olsson et al. 
2006). An important challenge is to provide space for these networks to form through enabling legislations 
and financial, political, and moral support, as in the establishment of transition arenas for shifting water 
management in the Netherlands. Such learning platforms can generate a diversity of ideas and solutions 
that can be drawn upon at critical times. It seems like such experimentation and diversity, in combination 
with the bridging function, may nurture innovations for renewal and reorganization and increase the 
capacity to deal with uncertainty and abrupt change. 
 
Ultimately, the capacity for motivated stakeholder organizations to effect change in their own institutional 
contexts depends on their organizational actors’ abilities to institutionalize the rules and practices that 
have been developed through the ecosystem management network’s collaborative processes (Manring 
2008). Hence, these networks can be the change agents but there need to be picked up by district 
authorities and used to change the steering mechanisms, and institutional or organizational structures in a 
dynamic learning process (Armitage et al. 2008, Pahl-Wostl et al. 2007). 
 
Steering networks of networks: the role of central coordination 

Although the KVBR case study provides some important insights about where agency is needed for 
making transitions, it only represents a sub-catchment and a part of a water district. The question is how to 
deal with problems and emerging crises that goes beyond the scale of the sub-catchment, like the 
acidification crisis in Sweden in the late 60 and early 70’s (Lundgren, 1998). For example, there is a need 
for temporary coordination of institutional interplay among existing social and policy networks in various 
policy arenas, such as water, security, land, health, or environment, to provide fast joint response to abrupt 
changes in biophysical systems that cascade through social-ecological systems as well as time and spatial 
scales (Galaz et al. 2009). The aim here is not the creation of new bureaucratic organizations, but rather 
the development of a capacity to utilize existing, or to compensate for nonexistent or maladaptive, social 
networks and institutions in diverse policy fields. 
 



Appendix 5: Paper key-note Per Olsson 
 

 43 

The state and the water district authorities have an important role to play in such coordination and 
capacity-building, but this requires a change in how central managers think about their own role and the 
development of new steering mechanisms. For example, the state’s role may change from authoritative 
allocation ‘‘from above’’ to the role of ‘‘activator’’ (Eising and Kohler-Koch 2000). A challenge in this 
context is defining the boundary of participation. Different types of misfits in Table 1 might require a 
plethora of organizational options and different patterns of interaction among actors at multiple levels. 
This means that the ‘‘boundary’’ has to be defined and actors mobilized in relation to the misfit type to be 
addressed. The activator has to have the capacity to facilitate the emergence of such governance networks.  
 
A challenge in this context is to develop new steering mechanisms for network governance. Researchers 
analyzing the features of network-based governance have identified a number of network management 
strategies (Kickert, Klijn, and Koppenjan 1997). The strategies range from promoting mutual adjustment 
by negotiation and consultation to more direct interventions such as restructuring relations or the 
‘‘selective activation’’ of networks (Kickert and Koppenjan 1997; Klijn and Koppenjan 2004). These 
management approaches are worth exploring in trying to match institutions and wider governance systems 
with biophysical systems containing the risk of devastating cascading effects.  
 
The coordination and management of network requires skillful leadership. Network leadership and 
guidance is very different from the command and control of hierarchical management (Agranoff and 
McGuire 2001). It requires steering to hold the network together (Bardach 1998), and balancing social 
forces and interests that enable self-organization (Kooiman 1993). Instead of superimposing ready-to-use 
plans for ecosystem management on local contexts, the role of central authorities and agencies could 
hence be to legislate to enable self-organization processes, provide funding, and create arenas for 
collaborative learning (Berkes 2002; Olsson, Folke, and Berkes 2004; Hahn et al. 2006). Folke, Colding, 
and Berkes (2003) refer to such an activator role as ‘‘framed creativity’’ of self-organization processes. 
Such learning processes require mechanisms for aggregating knowledge claims and interests among 
multiple actors. 
 
The interplay between individual actors, organizations, and institutions at multiple levels is central in transitions in 
social-ecological systems (Folke et al. 2005). In the governance systems of the Everglades in Florida in the U.S. 
and Kristianstad Vattenrike, successful transitions occurred because of the ability of leaders to  

� reconceptualize key issues  
� generate and integrate a diversity of ideas, viewpoints, and solutions  
� communicate and engage with key individuals in different sectors  
� move across levels of governance and politics, i.e., span scales  
� promote and steward experimentation at smaller scales  
� recognize or create windows of opportunity and promote novelty by combining different networks, 

experiences, and social memories.  
Leaders that navigate transitions are able to understand and communicate a wide set of technical, social, and 
political perspectives regarding the particular resource stewardship issues at hand. Visionary leaders fabricate new 
and vital meanings, overcome contradictions, create new syntheses, and forge new alliances between knowledge 
and action. 
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Table 1. Types of misfit between ecosystem dynamics and governance systems1 
 

 
1. adopted from Galaz et al. 2009 
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Table 2. Contrasting the EC Water Framework Directive in Sweden and 
Adaptive Freshwater Management (from Galaz 2005). 
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Figure 1.  

 
 
 
Figure 2. 
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Transitions: Transcending Multiple Ways of Knowing Water Resources in the United States 
Helen Ingram2 and Raul Lejano3 

Introduction 

Water is a complex, multifaceted resource reflecting very different values and ways of knowing.  The 
history of water resources reprised in this chapter reveals a period of stability during which the dominant 
way of knowing water, as an engine for economic development, encountered other ways of knowing 
resulting in transitions, or substantial policy changes. Today, U S. water policy is highly contentious with 
policy innovations being forged in particular contexts.  Recounting U. S. water policy history also reveals 
that many contemporary ideas, like watershed management, are not new and are unlikely by themselves to 
foster meaningful change. This chapter illustrates that policy science research coming from national study 
commissions, centers within universities, and Washington based think tanks has sometimes been 
substantial in changing policy images (Kingdon, 1984) and fostering inclusion of other ways of knowing 
and other values. Further, history emphasizes the important role of policy entrepreneurs, many of whom 
came from government. Today, there are multiple and only partially overlapping ways of knowing and 
values associated with water resources. The challenge is to forge water policy designs and processes that 
incorporate or transcend different ways of knowing. 

Contemporary water transitions that integrate divergent ways of knowing are occurring in different venues 
and at a variety of levels of government, and sometimes involving agencies and actors previously 
peripheral to water resources decisions.  This chapter offers three examples of substantial change, one 
local, one regional and one national, although as the cases illustrate all levels of government and private as 
well as public actors are involved in water transitions.  The examples illustrate many of the influences set 
out in the first chapter of this book, particularly the importance of ideas, networks and contexts, the 
sequencing of actions and events, and the roles of policy entrepreneurs. Cases illustrate strategies for 
managing interaction  and managing networks. 

Ways of Knowing  This chapter uses a relatively new term, ways of knowing ( see Feldman et al, 2006) 
that integrates many of the terms employed in the first chapter including policy frame, institutionalized 
policy image, policy networks and discourses, core beliefs, ideas, epistemic communities.  Other 
researchers have coined related terms such as schema, perception, mental model, narrative, social 
construction, scene, script, or perspective (Dewulf et al, 2005). Given the plethora of closely related terms, 
the introduction of yet another construct demands careful definition and justification.  

Ways of knowing (WoK) are dynamic social sense-making systems (including both ideas and practices) 
that signify distinct meanings that result from associations between things, people, events and ideas and 
are created through communication, discourse, and relationships which may or may not be shared across 
different WoK. Ways of knowing shape knowledge production of actors and determine what has import, 
what is given credibility and trust. The (WoK) concept stresses knowing rather than beliefs, interests, or 
images that are the focal points of other closely associated terms (Sabatier et al, 2005).Ways of knowing is 
a particularly useful concept in understanding how people approach physical phenomena like the 
environment or water resources where experiential, expert, and other avenues of knowledge are so 
important. Also, WoK are mobile and dynamic rather than fixed and static as are some definitions of 
frames and core believes, and are malleable as they come to bear on particular policy contexts—in fact, 
WoK are constantly evolving as new policy actors enter into a network and new ideas cross network 
boundaries. The sharing of understanding and meaning depend largely on diverse processes and tools, 
many of which are identified in the first chapter as critical to transitions.   

                                                      
2 Southwest Center and the University of California at Irvine 
3 University of California at Irvine 
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WoK is an inclusive concept because it reflects commitment to multiple WoK that extends beyond the 
model of self interest that has dominated so much of political science and policy science. People have a 
large repertoire of cognitive and emotional tools such as authority, intuition, moral reasoning, direct 
experience, logic, belief or faith, mysticism, self interest, rationality, etc. that contribute to their way of 
comprehending a problem.  Any one of these may become more or less relevant through continuous 
discourse, engagement and learning. The major assumption that underlies public choice and pluralist 
theories widely embraced in much policy science scholarship is that self interest dominates political 
discourse. As a consequence, far too little attention is given to the construction of policy “ideas” or 
“images” that are emphasized in the first chapter. While core beliefs capture ideas beyond self interest, the 
term belief fails to engage the complex phenomenon of understanding. 

Another justification for employing the concept of WoK is that it links with and engages social studies of 
science scholarship that have important insights for the study of transitions, even though this literature has 
not gotten much consideration in policy science. The social studies of science have their own distinct 
literature that provides useful insights about ways of knowing.  Among the foundational ideas of the 
movement is the contention that knowledge is profoundly shaped by the processes of knowledge creation 
that are essentially social (see for instance Latour and Woolgar, 1970, Jasanoff, 1990). Social studies of 
science scholars like Brian Wynne cite cases in which failure to incorporate local knowledge in deference 
to that of experts reinforces path dependent policies that are resistant to transitions (1996).  Social studies 
of science suggest several kinds of policy tools that can facilitate collaboration between different ways of 
knowing. Boundary objects (Star and Griesemer, 1989) provide an artifact such as a model, scenario, 
template, prototype and the like that draw upon necessary but different ways of knowing and enhance 
mutual understanding among different ways of knowing.  Other scholars suggest that boundary 
organizations, like advisory committees or task forces drawing upon science and lay members, may 
perform similar services across organizational boundaries (Jasanoff, 1990; Guston, 2001). 

Historical Experience of U. S. Water Resources 

The historical record of water resources policy in the United States reveals both stability and change.  
While the big dam era revealed in many other chapters in this book established an early beachhead in the 
U. S. that has yet to be entirely dislodged, transitions occurred.  New WoK were introduced besides water 
as a product of development, and new venues emerged. Importantly, the historical transitions were 
facilitated by policy entrepreneurs, many of whom justified changes by espousing certain ways of 
knowing.  

Post -Colonial Experience Federal agency involvement in water resources is as old as the republic, and 
early on the desire of particular localities to benefit from water development was pursued through the iron 
triangle of federal agencies, Congressional committees, and locally based interest. Congress early on 
expressed a powerful and continuing interest in water issues.  Although the principle of reasonable use 
constrained riparian right holders under state law, water policy was overlain by early assertions of federal 
authority.  The interstate commerce and war power clauses of the U. S. Constitution allowed Congress to 
fortify coasts, clear and improve harbors and engage in other “civic improvements.”  The Army Corps of 
Engineers was active during the revolutionary war, and Congress re-established the Corps of Engineers 
and a military academy at West Point in 1802.  Thus water management was rooted in science long before 
George Perkins Marsh and the Progressive era.  “Until 1866, the superintendent of the academy was 
always an engineer and during the first half of the 19th century, West Point was the major and for a while, 
the only engineering school in the country.” Thus, the Corps of Engineers emerged as the only formally 
trained body of scientists in the new republic (U. S. Army Corps of Engineers, undated).   

As part of the nation's small army, the Corps was available to serve the wishes of Congress and the 
executive branch.  Enthusiasm for federal subsidies was a very early pattern in natural resource law and 
policy:  as the Corps’ own official history notes, “from the beginning, many politicians wanted the Corps 
to contribute to both military construction and works ‘of a civic nature’(U. S. Army Corps of Engineers, 
undated) The familiar elements of the corps’ current profile were carved in stone by the 1824 Supreme 
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Court ruling in Gibbons v. Ogden. The decision clarified that federal authority over interstate commerce 
including riverine navigation.  Arthur Maass has suggested that it is not always clear that the centralized 
authorities were serving national needs: state and local governments and diverse beneficiaries have long 
exhibited agility in deflecting federal programs to local priorities.  Nonetheless, the centralization of 
government authority through concentrated scientific expertise and subsidies began early in water (Maass, 
1951).  Thus, the early and what was to become path dependent “water as product” way of knowing water 
that fit nicely with growth began as a Federal impetus toward nation-building.   

Progressive Era According to the Progressives, theirs’ was the era in which enlightened bureaucrats and 
politicians transformed ideological conflicts into issues of expertise and efficiency (Walton, 1992).  The 
scientist, John Wesley Powell, collaborated with political entrepreneurs like Francis Newland to enact the 
1902 Reclamation Act that provided federal subsidies for agency led, expert based water development 
intended to turn barren wastelands in the West into thriving communities  A close  reading shows that the 
newly established progressive federal agency  the Bureau or Reclamation, followed the model of the 
Corps of Engineers in using national based expertise to serve local constituencies who took over projects 
once completed and ran them as they wanted.(Smith,1986). Thus, the progressive era reinforced the 
“water as product” WoK water even as it added an additional federal venue. 

The Depression The Progressive era’s centralization of venues at the federal level and faith in scientific 
expertise actually peaked with the Great Depression (the worst part of the economic downturn occurring 
during the period 1929-1933), wherein the federal government moved front and center in natural resource 
planning. This extreme expansion of federal authority was manifest in a new understanding of property:  
The government had the right, indeed the obligation, to adjust ownership patterns that were not socially 
and economically optimal. President Franklin Delano Roosevelt, partly under the influence of his uncle, 
the planner Frederic Delano, used executive orders to create a series of expert dominated planning boards. 
These bodies, especially the National Regional Planning Boards (1935-8) advanced expert- based, multi- 
purpose regional planning agencies (Westcoat, 2000). Federal authority was used to create the Tennessee 
Valley Authority (TVA) as a federal corporation, and while the form has not been copied, the idea that 
river basin organizations should be an organizing concept that is layered over federal agencies’ 
jurisdictions, states and localities persists today. Visionary directors and its semi-autonomous status give 
the TVA room to experiment with innovative approaches such as integrated land and water planning, a 
public power sector, and voluntaristic engagement of “grass-roots” constituencies (Wescoat, 2000, 146). 
All of these characteristics must have a familiar ring to adherents of Integrated Water Resources 
Management, which is being portrayed today by many as a recent transition.  Of course, the persistent 
rationale and justification remained that of growth and development.  

At the other end of geographically based planning unit spectrum, the Soil Conservation Service (SCS), 
another new federal agency established by President Roosevelt, launched a lasting program in smaller 
upland watershed management that was often in conflict with other federal agencies and river basin 
planning.  The SCS’s founding Director, Hugh Hammond Bennett, believed strongly in stopping raindrops 
where they fall and preventing soil erosion. Soil science contributed greatly to the credibility of the small 
dams built by the SCS, rationalized as preserving the top soil essential to the flowering of civilization.  

The Environmental Decade With astonishing speed, the federal government passed one major statute 
after another in the post-Earth Day fervor of the 1970s, dramatically enhancing central authority of  
federal venues over natural resources including especially water. While the level of venues did not change, 
another significant transition took place. A new WoK emerged, and it was founded upon the themes of 
health and ecology. Central to this transition were political entrepreneurs like Rachael Carson who raised 
the consciousness of the hidden danger of DDT in the 1960’s and Ralph Nader, who turned a consumer 
advocacy movement into national outrage over environmental degradation. Suddenly, scientific experts at 
the newly constituted Environmental Protection Agency were charged with setting acceptable levels of 
water pollution without regard to cost or industry concern. A political game of one-upmanship between 
the Nixon Administration and presidential hopeful Edmund Muskee resulted in an exceptionally draconian 
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Clean Water Act that empowered the Environmental Protection Agency to take over many of the powers 
previously afforded to the states (Ingram and Ullery, 1980).  While much of the federal approach to water 
quality had previously been to foster state and local capacities, the Clean Water Act added many new 
regulations to the federal arsenal to force action. In addition to enlarging federal power, environmental 
decade legislation also increased public access to decision making, exemplified by the National 
Environmental Protection Act which instituted environmental impact assessment.  The Clean Water 
Coalition, a national environmental network in favor of the expenditures of greater financial and other 
resources, helped transform the issue of water from an expert dominated issue to one that attracted broad 
grass-roots support (Ingram and Ullery, 1980) 

Greater public access and local input cut both ways, however. While a new WoK water as an essential 
aspect of environment gained adherents, the water as product WoK continued to have many subscribers.  
When Jimmy Carter announced that he was cutting funding for eighteen ongoing water projects serving 
various state and local constituencies in the west, the strength of localities wanting their fair share of water 
subsidies for economic development became clear.  Even though seventy-four Congressmen had earlier 
expressed support for reform of water resources programs, the congressional reaction to the “hit list” was 
overwhelmingly negative.  After a great deal of rancor, Carter eventually agreed to restore funding for half 
of the deleted projects on the original hit list. Nonetheless, water policy was changed in important ways.  
More arduous economic and environmental reviews were instituted, and a precedent of “no new starts” of 
additional water projects was established in 1981, although the Corps did continue to get money for 
“preauthorization studies.” The tougher standards of evaluation along with the fact that most good dam 
sites had already been used compelled many to believe that the era of big dams was over. Water came to 
be viewed as having an economic value and water as an economic commodity WoK emerged on the 
scene.  

Emergence of Fairness and Equity Because of the importance of water to life and livelihood, equity had 
always been a matter of some public concern in irrigation in the American West (Maass and 
Anderson,1978; Brown and Ingram, 1987). The economic development of the big dam era was never 
equally distributed among affected people and the inequities accumulated into a backlash. Bureau of 
Reclamation projects had negative consequences on Native American and rural Hispanics whose lands 
were sometimes flooded by reservoirs and whose water needs were seldom included among the 
beneficiaries of water project services. Long customary precedent was enshrined in law with the Winters’ 
Doctrine that gave Native Americans very senior reserved water rights early in the 20th century (in 
contrast to mere appropriative and riparian rights) but the law had little practical application until after 
mid- century. The spirit of the civil rights movement also infused a “water and equity” WoK that 
associated water with human rights and the attachment of people to places. 

Legal experts voiced many of these concerns in court venues, and in a landmark Supreme Court case, 
Native American homelands or reservations were give water rights equivalent to “practicable irrigable 
acreage”. Thereafter, what water development construction project did go forward usually involved some 
sort of settlement of Native American water claims, and also contained provisions serving native 
communities. For instance when the central Arizona aqueduct began to move water to the City of Tucson, 
settlement was required with the Tohono O’odham Native American community that had lost groundwater 
to the city for many years (Brown and Ingram, 1987). Similarly, rural Hispanics in the Southwest asserted 
and sometimes prevailed in legal water claims dating back to Spanish colonization. The John Nichols 
novel entitled The Milagro Beanfields War (later made into a movie) illustrated and dramatically 
popularized a real case in the upper Rio Grande in the state of New Mexico (Nichols, 1974). A sense of 
injustice was not limited to minority groups, however, and farming communities that were designated as 
areas of origin in water transfers from rural to urban settings believed that with the loss of water came a 
loss of security and opportunity.  The historic water grab of the city of Los Angeles that piped water out of 
the Owens Valley to fuel urban population growth (in the process turning the valley into a dustbowl) 
became a kind of rallying cry for many other threatened localities (the Owens Valley was also a theme of 
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the movie Chinatown). The association of water to equity and sense of place gained momentum when 
courts eventually forced Los Angeles to give back much of the water it had taken, beginning in 2006.  

Reagan Era to the Present Beginning as early as the Clean Water Act of 1972, national study 
commissions, and think tanks criticized command/control regulations as inefficient and ineffective, and 
urged greater use of markets. Congressional committees were hard of hearing when economists like Alan 
Kneese (see Kneese and Bower, 1968) from Resources for The Future, first espoused the use of tradable 
pollution permits. Yet, budget conscious officials in the President’s Office of Management and Budget as 
well as policy entrepreneurs within Secretary of Interior James Watt’s administration adopted market-
based resource policies  as a brand of religion and the water as economic commodity WoK gained 
strength. Today there is widespread use of markets and market-like incentives in water management.  At 
the same time, there is continuity in which the federal role as producers of economic development persists, 
newly cast as preventing Katrina-like flood disasters and promoting expensive environmental restoration 
and adaptive management projects. The mixture of old and new is well reflected in the movement of water 
from farms to cities through long-term leases and sales. While today water moves through market-like 
exchanges rather than through newly built projects, the parties are not individual buyers and sellers, but 
rather government entities like cities, states, and irrigation districts. 

The brief history recounted here leaves out a lot of detail and some important events.  At the same time, it 
facilitates some important conclusions about transitions in water resources administration in the United 
States. First, the state has always been a dominant player, and the federal government has spearheaded 
many historic transitions.  However, even at times of great federal dominance, states and localities have 
played a powerful role. The federal venue was selected in part for its ability to pay and provide expertise 
for large scale engineering works.  To gain a legislative majority necessary to authorize projects in this 
venue, many particularistic projects had to be strung together into a omnibus package (Ingram, 1990).   
Second, transitions have depended importantly on entrepreneurship that has come not just from political 
figures, but also from the ranks of federal agencies and the courts.  Third, many contemporary water ideas 
such as watershed and river basin management and collaborative management have roots in history. 
Fourth, dominant use of water as a means of economic development of different regions and localities has 
become increasingly questioned by people and groups who see the values of water differently as an 
essential element of the environment, a human right tied to equity and place and as economic commodity.  
It is to the different ways of knowing and valuing water that this chapter now turns.    

Multiple Ways of Knowing Water Resources 

Figure 1 illustrates a collective cognitive and emotional map of ways of knowing water in contemporary 
U. S. water policy. Elements in Figure 1 with different shapes denote all the things related to water 
problems that could be part of an interpretation or way of knowing water.  These items are of different 
colors, shapes, and sizes meant to indicate that some are physical things like reservoirs, aqueducts, pipes 
and the like; others are events like drought or flooding, others are prominent leaders and authorities, 
organizations and institutions. Others are perceptions of risks due to floods, droughts, or contamination.  
Yet others may relate to values like efficiency, and fairness Elements within each way of knowing reflect 
associated things, events, people, technologies and other elements that are important to one or another way 
of knowing.  

These are plotted on what we depict as a policy space, which is akin to spaces across which interests and 
political positions vary ( as in Thompson, Rayner, and Ney, 1988). Some things are shared by several 
ways of knowing, and the bright star at the center of the map reflects a common concern with climate 
change that is viewed differently in different WoK, but has come to be of concern to all. 

The most central and most inclusive way of knowing is water as product for growth and development. 
and includes the great bulk of water agencies charged with this function including irrigation districts, 
municipal water supply agencies, regional and federal water agencies. There are lots of overlap between 
this way of knowing and the ecological ways of knowing but the same elements tend to be viewed 
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differently.  The Endangered Species Act is generally regarded as a constraint and fish and wildlife tend to 
be seen as yet another set of demands upon a product in limited supply. Global Climate Change is 
recognized as quite important and as an emerging challenge that makes producing the water product more 
difficult. There is overlap with the environmental WoK and the equity WoK because conveyance 
structures, often humanly constructed, are necessary to deliver water to disadvantaged peoples important 
to the equity way of knowing and to provide water for habitat and recreation important to the 
environmental WoK.  The water as economic value has gained influence as water agencies and cities have 
come to recognize the usefulness of markets in moving water to values they care about. 

The way of knowing portrayed in the far left oval is the equity and sense of place WoK. This way of 
knowing is informed by moral and ethical reasoning, logic and direct experience. There are disadvantaged 
peoples, including Native Americans, the urban and rural poor with insufficient affordable clean water 
supply (there are over a billion people currently without access to drinking water services and even in the 
United States the differences between the quantity and quality of water at the disposal to different 
economic, racial, and ethnic groups is considerable). There are things like compacts and treaties, that 
promise to reduce the number of underserved, and secure community access to water decision making.  
There are court decisions upholding treaties and the trust doctrine that make the US Department of Interior 
the trustee of tribal water rights. There are water lawyers who interpret and defend laws and policies 
related to human rights. Among the overlapping items may be the infrastructure necessary to deliver the 
water to people.  Also, there may be salmon and other fish and wildlife that are dependent on water and 
are part of the environmental WoK but are also important to cultural values closely associated with equity 
and sense of place.  

The circle on the left of figure 1 represents the environmental way of knowing water resources. This way 
of knowing comes from moral reasoning, science, and experience with nature.  This way of knowing can 
lie at a considerable distance from the equity way of knowing, since it tends to see humans as an invasive 
species already oversupplied with water.  The narrative interprets the bright red star, which reflects GCC 
as clear physical evidence that humans are out of balance with nature. This way of knowing is bolstered 
by many scientific studies that show flooding as a natural processes and droughts as an inevitability so that 
the precautionary principle, another element, is advisable.  Other elements include watersheds, aquifers, 
species, dams, irrigation, and electrical power generation. There are also many documents and court cases 
related to the Endangered Species Act. There are governmental agencies such as the Fish and Wildlife 
Service and their state counterparts.  Each of these elements of people and objects are connected with a 
narrative that sees water as an essential element of nature that never should be disembodied and treated as 
a human right or as property.    

The fourth way of knowing is informed by instrumental reasoning and sees water as an economic 
commodity like all others that can be assigned an economic value and subject to exchange through 
markets. Note that there is considerable overlap between this way of knowing that that of the 
environmental WoK, since many environmentalists have come to see subsidies provided by government 
to various groups of water users as a major cause of over-development and damage to the environment. 
Also, many environmentalists have come to think of ecological services as consistent with their way of 
knowing and these services can be translated into commodity values.  Within this way of knowing are the 
principles and standards that provide criteria for the evaluation of water resources projects, think tanks 
like Resources for the Future that has been a major proponent of this perspective, and the World Bank that 
has been a major international proponent. Overlapping with the water as product way of knowing are 
elements including municipal water supply agencies that have gotten increasing proportions of their water 
supplies through rural urban water sales and leases. Water banks, institutional arrangements that have 
emerged in California, Arizona and elsewhere are also overlapping elements fully accepted in both the 
product and economic value ways of knowing water. A central difference between the product-of-
development and economic-commodity WoK is that while the first understands the value of water in terms 
of use (e.g. assigning water rights according to senior versus junior priority, contiguity to land, etc) the 
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latter assumes the value of water to be simply where current supply and demand curves intersect.  Water, 
in the first case, is allocated by right, while in the second by willingness to pay).  

The considerable unshared space among different WoK in U. S. water policy suggests lack of agreement 
that leads to policy stasis and lack of action.  While this is a time of great ferment, conditions are not 
present for wholesale change based on a widely shared, collective way of knowing.  However, when new 
events happen, where overlap among different WoK occurs, and in particular contexts, transitions are 
possible. While each WoK has its own historical basis, new events and problems are constantly emerging 
that call out for interpretation. Various ways of knowing are not stable and elements are added, subtracted 
and rearranged. Ways of knowing and the relationships that tie elements together in a problem space are 
constantly being reworked.  People and organizations can enroll in or depart from various ways of 
knowing. WoK are thus plastic, dynamic and evolving.  

Learning can be built into a policy through such tools as  positive inducements (such as funding grants 
that require local groups to create and sustain boundary organizations) or through mandates that require 
such participation as part of funding or regulations. Policy tools that provide flexibility for managers, 
knowledge brokers and other leaders in networks are necessary if they are to foster on-going interaction 
between different ways of knowing.  Policy can mandate (or fund) on-going research that serves the 
information needs of local participants or that tracks change in the ways of knowing the problem. Statutes 
or local guidelines can provide for on-going investigations, and techniques for integrating research and 
program operation.  Capacity building tools provide for training of agency officials, continuing education, 
networks, and web sites. Community participation can be encouraged, or mandated by policy designs. 

One central finding that runs through the thread of U. S. water history that we have recounted is that new 
policy developments emerge from the interaction among different WoK within the policy field (a notion 
from Bourdieu, 1986).  Conflict and exchange between competing WoK provide a force tending toward 
the creation of institutional reforms and new policy instruments.  

Profiles of Transitions 

Elements that overlap across more than one perspective are especially important to the possibility of 
transitions as the cases in this section illustrate.  Overlap means that different perspectives consider some 
of the same things but may see them differently.  The fluidity of WoK allows for the possibility of change, 
and provides the opportunity for collaboration among WoK. The margins of WoK reflect the most elastic 
and movable elements where collaborative relationships most easily can be built.  The policy challenge is 
to mold elements or to introduce new elements that build relationships where trust increases and shared 
elements take on characteristics of salience, reliability and legitimacy. In particular contexts, various tools 
discussed in the first chapter can come into play as the three cases below illustrate. New elements of 
policy designs can be introduced that have appeal across several ways of knowing.   Policy entrepreneurs 
can facilitate recognition of common elements that several perspectives can share through reflexive 
listening which tells adherents to different ways of knowing that they have been understood (O’Leary and 
Bingham, 2008). New venues and boundary organizations may be bring adherents to different ways of 
knowing together so that shared activities and dialogue may increase empathy and understanding across 
ways of knowing. Cross WoK networks can be advanced by policy entrepreneurs through such practices 
as identifying the appropriate players and establishing legitimacy and transparency of policy processes 
(O’Leary and Bingham, 2008). 

Overlapping and crisscrossing WoK create new policies and designs for governance.  Increasingly, as the 
CalFed story will show, this involves so-called network forms of governance.  Networks are meta-
organizations that cross organizational and sometimes sector boundaries.  Linkages involve a host of 
policy actors, often including international NGOs, federal state, regional and other agencies as well as the 
scientific and academic communities. 
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The California Bay/Delta Estuary (CalFed)  Since the early 1990’s a cascade of decisions have been 
made in the California Bay Delta region that can only be classified as a water transition. This is the largest 
estuary on the west coast of the United States, draining some 40% of the waters of the state of California, 
including the watersheds of the Sacramento and the San Joaquin Rivers. What could previously be 
classified as “path-dependence” came to an abrupt halt in 1982, when the voters, worried about costs and 
environmental impacts,  turned down the peripheral canal, designed to route waters around the delta rather 
than through it was rejected, ending the possibility of responding to mounting problems through 
construction based solutions. Clearly, the WoK water as a product no longer held dominance in California  
Not only was water development brought to a standstill, but federal agencies including the Environmental 
Protection Agency and the National Atmospheric and Administration Fisheries were challenging the status 
quo on the grounds of inadequate water quality and threats to endangered species, reflecting an 
environmental WoK.  The whole matter came to a head when the pumps that send water south to forty 
million residents of California were stopped in order to protect the Delta Smelt under the Endangered 
Species Act (ESA). 

In the language of ways of knowing the dominant ‘water as product’ narrative was being pulled apart by 
the environmental perspective. According to lessons taught by taking this perspective, most water projects 
need to be re-engineered to reflect natural forces more closely.  Further, a concerted effort needs to be 
directed towards environmental restoration before any further water resources development to serve 
people is undertaken. The clash over the Delta Smelt was only one of a large number of clashes over the 
ESA, which, when invoked, allows no public participation or consultation (Ingram and Fraser, 2006).  

The Secretary of Interior during the Clinton Administration in office at the time was Bruce Babbitt, who 
took on the clear role of policy entrepreneur.  He was determined to take proactive steps to be certain that 
the Endangered Species Act not be repealed by the Congress, then under the control of the Republicans. 
The Department of the Interior under Babbitt’s administration endorsed a regional approach to water 
problems that engaged all of the federal and state agencies.  Further, it espoused adaptive management, an 
idea that placed great emphasis on both science and experiential knowledge in guiding public policy. 
Designs for continuous public participation were endorsed by the Secretary of Interior.  Through many 
days of negotiation in which Secretary Babbitt or his representatives were a large presence, some common 
ground was found between the ecological and product ways of knowing water, and a new program was 
started, frequently called Calfed (Ingram and Fraser, 2006).  Calfed could be termed a boundary 
organization because it incorporated members from many agencies and levels of government. The 
management strategy offered by Secretary Babbitt promised flexibility and ways to avoid damaging 
conflict. The program has undergone a number of changes since 2002 when the record of decision was 
signed by a large number of public and private entities. While it is less important now than it was up to 
2006, CalFed persists as an important regional entity.  It is a classic network design, composed of 
boundary spanning relationships, multiple sectors , and most important multiple WoK (Ingram and 
Lejano, 2008) .  

The CalFed Record of Decision contained elements drawn from all of the ways of knowing water 
resources, and for this reason had widespread appeal. It embraced issues from the environmental 
perspective and promised large investments in environmental restoration.  It accepted the need for security 
in water supplies that was central to the water as product WoK embraced by irrigation districts and 
municipal water agencies.  The Record of Decision promised no surprises and stated that whatever costs 
or water necessary to protect endangered species would not place additional burdens on agricultural and 
urban contractors. Ethical perspectives were taken into account to the extent that environmental justice 
representatives were specifically to be included in the numbers of new forums established through CalFed. 
Recognizing water as an economic  commodity that could be bought and sold was embodied in the 
Environmental Water Account that provided fish agencies with water and funding to use in markets to 
acquire water to release for protection of species. 
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Perhaps the overarching contribution of CalFed was to establish a great number of new venues within 
which people from different perspectives could dome together to discuss problems.  In addition to 
management committees that brought together agency representatives from all levels of government, 
numerous public advisory committees were set up.  Finally, science was to play an important role in 
fostering adaptive management, and an independent chief scientist position was established as well as an 
Independent Science Board.  Numerous other science boards were to monitor and advise specific 
programs.    

While Cal Fed’s many successes and some failures are too numerous to be described here, it is probably 
useful to examine how the entity has dealt with climate change. Up until recently, most water agencies in 
the United States have not taken climate change much into account (Rayner, Lach, and Ingram, 2005).  
CalFed has at least surfaced the issue and forced it onto the governmental agenda. Climate change, a 
shared element among several ways of knowing, has provided an opportunity for a water transition. How 
CalFed has treated sea level rise and below sea level agriculture in the delta region is a case in point.  
CalFed is offering an opportunity for action based on both science and public participation. In the central 
delta there are five county governments in addition to multiple federal and state agencies and non-
governmental organizations whose perspectives are being integrated into the management process, which 
is one of the purposes of the CalFed program.  A key decision being faced is whether Delta interests 
should invest in trying to build up and repair levies to protect subsided soils. 400,000 acres have been 
subsiding due to microbial oxidation of peat soils that have been used for agriculture.  A significant 
number of the islands are below sea level, and protected from inundation by dikes that are in relatively 
poor condition. Continuing sea level rise and regional climate change are expected to have additional 
major impacts such as flooding and changes in seasonal precipitation patterns.  There are concerns that 
multiple islands would be inundated in a “100- year storm event” – this represents extreme local 
vulnerability to flooding. Hundreds of millions of dollars of restoration work has been done in the Delta 
and associated watersheds, and more investment is required if native ecosystems are to persist into the 
next century. There is a need to invest in restoring lands at intertidal and higher elevations so that the 
wetlands can evolve up hill while tracking rising sea level (Pitzar, 2008).   

Another way that climate change-related information is critical to Delta management is in estimating the 
changing volume and timing of runoff from the Sierra Nevada mountain range.  To the extent that snow 
pack will be diminished and snowmelt runoff occurs earlier, there are implications for flood control, water 
supply and conveyance, and seawater intrusion – all of which affect habitat and land use decisions.  
CalFed has put all of these issues on the governmental agenda. 

Water and Culture in the San Luis Valley4 The Nature Conservancy, an international NGO, and a rural 
community, San Luis, collaborated on the purchase of 97,000 acre Baca Ranch, located in the San Luis 
Valley in Colorado in 2002 (Arnold, 2008).  Widely hailed as an example of the use of markets to protect 
ecological values (the ranch borders on the Great Sand Dunes National Monument), the purchase was also 
a victory for the San Luis community and the protection of its culture. Thus, this case reflects a water 
transitions that brought together the environmental, economic and ethical ways of knowing water.  

In the American West, the San Luis Valley was settled rather early.  Around 1851 Spanish speaking 
settlers from New Mexico established the first outpost in the San Luis Valley.  From the beginning, 
agriculture in the area was touch-and-go, with aridity and a short growing season due to the high elevation 
of the Valley constant adversaries. Critical to survival were the “acequias” or ditch associations that are as 
much a communal network as they are water management organizations. Anglo American irrigation and 
more large scale mutual irrigation companies followed, and the area became prosperous. This prosperity, 

                                                      
4 The narrative in this section of the paper (but not the interpretation) relies very heavily on the chapter by Thomas 
Clay Arnold, “The san luis valley and the moral economy of water” in John Whiteley, Helen Ingram and Richard 
Perry eds. Water Place and Equity Boston: MIT Press.  
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however, was based on uncertain water supplies. In response to the interstate Rio Grande Compact that 
placed an embargo on additional diversions in Colorado, San Luis residents united across economic and 
racial lines to establish the Rio Grande Water Conservation District through a popular vote in the Valley.  

In 1986, the owner of the Baca Ranch filed claims for 200,000 acre feet5 of valley groundwater. The plan 
was to drill a hundred wells to extract groundwater and ship it to thirsty cities along the front range of 
Colorado including Denver, Pueblo, and Colorado Springs. In response, valley residents mobilized into a 
powerful grass roots social movement, attracted broad media coverage, and even agreed to tax themselves 
for resources to fight to retain water in the Valley.  In publicity, Valley residents used the symbol of the 
Owens Valley in California that lost its water resources to its great detriment to Los Angeles in what is 
famous as an unjust water raid. In response, the Baca Ranch owners proposed several initiatives to amend 
the Colorado Constitution to require water metering and a flow tax for agricultural water users. Valley 
residents argued that meters and the tax would be prohibitively expensive and destroy the farming 
community. To raise money to oppose the initiatives that were to be voted on state wide, Valley residents 
formed Citizens for Colorado’s Water that was joined by many conservation organizations, unions and 
some church groups. The lobbying organization portrayed the ballot measure as greedy subterfuge trying 
to undermine justice that was all on the side of San Luis Valley residents. Voters responded accordingly, 
and defeated the propositions three to one.  

Valley residents rejoiced in their victory but feared that it would only be temporary.  The manager of the 
Rio Grande Conservation District opined, “If you leave Baca Ranch in private hands, the owners will 
certainly try to export the ranch’s water”.  The member of Congress from the area introduced legislation to 
convert the Sand Dunes National Monument into National Park status, but only if accompanied by federal 
ownership of the Baca Ranch.  Secretary Bruce Babbitt embraced the proposal, and President Clinton 
signed the legislation.  The Nature Conservancy agreed to purchase the land and to convey title to the 
Federal government. While clearly this was a victory for nature, it was also a victory for San Luis Valley 
rural agricultural values and culture. 

There were real changes occurring in this case that have both substantive and procedural dimensions.  
Substantively, market mechanisms were used by environmentalists to tame the excesses of the emerging 
water market in the American West. Procedurally, a grass roots based social movement was able to attract 
broad support using the symbol of the “Owens Valley” injustice. In terms of ways of knowing, 
cooperation occurred among adherents to equity and environmental WoK in opposition to the economic 
commodity WoK that was aligned with the perspectives of those seeing markets and valuing water at a 
higher level as the appropriate responses to scarcity. Again, the combination of WoK resulting in a new 
network of policy actors was instrumental in the transition.  

Regional Integrated Science and Assessment Teams This water transition differs from the other two 
examples in that the initiative came from the National Oceanographic and Atmospheric Administration 
(NOAA) that is peripheral to the water resources community, and is focused on the use of science in water 
resources decisions. For decades NOAA has invested in a global network of observation equipment and 
analytical capacity aimed at long term weather prediction. While in principle, knowing that the weather is 
likely to be hotter or cooler and precipitation is going to increase and decease should be of great interest to 
water managers.  Yet, researchers found that water managers did not use the data provided by NOAA, 
even though the agency had invested heavily in user friendly web based information systems (Rayner, 
Lach, and Ingram, 2005). In response, NOAA collaborated with the Environmental Protection Agency’s 
Global Change Research Program to set up nine Regional Integrated Science and Assessments (RISAs). 
These teams create networks among teams of scientists in government and in state universities with state 
and locally based water managers. The idea is to foster trust and collaboration so that the forecasting 

                                                      
5 An acre foot is enough water to cover on acre of land on foot deep. It is a commonly used measure of water rights 
in the American West. 



Appendix 7: Paper discussant Helen Ingram  
 

 57 

products produced by the scientists are truly useful and managers sufficiently understand the uncertainties 
in the forecasting products so that they can use them with confidence.  

Analysts have generally endorsed the RISAs as successful based on practices that have engaged people 
with different ways of knowing and from agencies with different missions ( McNie, Paelke, Sarewitz, 
2007; Ingram and Stern, 2008).  First, RISAs do stakeholder drive research that engages the knowledge 
and experience of water managers embedded in different physical contests. Second, RISA’s act as 
information brokers networking information from different sources and ways of knowing. Third, RISAs 
generally utilize problem based approaches that focus directly on solving some water related problem that 
may be wildfires, water supply, water quality, flooding, drought, etc. RISAs see themselves as part of a 
learning system and promote the opportunity for joint learning among stakeholders involved in specific 
issues.  Fourth, basic as well as applied researchers are engaged in the RISA process so that contributions 
are continually being made not just to immediate problem solving but also to basic understanding of the 
climatic links to hydrologic cycles. Even in this seemingly technical field, we see the coming together of 
different WoK.  

Conclusion  

Water resources history in the United States illustrates that numerous large water transitions have occurred 
where new ways of knowing have challenged those in ascendance. Such transitions were usually abetted 
and then institutionalized by the emergence of different and often new venues.  For most of American 
history transitions occurred at the federal or national level. Most interestingly, this chapter illustrates that 
when transitions occur in water resources they overshadow but do not replace previous ways of knowing.  
In consequence, today multiple ways of knowing exist in the United States. At the federal level at least, 
contention reigns, unless water is associated with another highly visible issue like climate change and 
networks are built across sectors. At other levels, such as regions and states, transitions are possible when 
bridges are built among several ways of knowing through the action of policy entrepreneurs to bring 
together diverse viewpoints and the use of policy tools and designs that are attractive to different 
perspectives. The new institutional designs that result from the multiple WoK are increasingly taking the 
form of boundary spanning networks, as is the case with watershed management authorities that are 
becoming more and more common in the U. S. (e.g. see Sabatier et al, 2005; Ingram and Stern, 2008) 

Water resources history in the United States also illustrates that many old ideas such as watershed and 
river basin management and public engagement in decision making are newly packaged rather than new.  
Integrated Water Resources Management and Adaptive Management incorporate elements long familiar.  
This finding suggests that transitions do not depend on new ideas so much as messages that appeal across 
different perspectives and engage ways of thinking about water previously marginalized or absent. Often 
academic contributions to policy change have been confined to what Kingdon (1984) refers to as the 
“policy stream”, or suggesting substantive approaches to problem solving, rather than attending to either 
the framing of problems or the building of political support.  In contrast policy science as it is used in this 
volume and chapter suggest that insight into strategies of policy entrepreneurs, communications across 
different ways of knowing about water issues or problems, and the identification of venues favorable to 
transitions can make large contributions to policy change.   

This chapter also illustrates the importance of climate change to water transitions in the United States.  
While far behind many other countries in taking actions to prevent the build up of green house gasses, the 
likely impact of climate change on water resources has prompted significant transitions in how water is 
treated in regional and local contexts.  In the cases of regional water management in the California 
Bay/Delta region and in the Regional Integrated Environmental Assessments, climate change is a kind of 
boundary object that is a common element to the diverse ways of knowing water existent in the United 
States.  It is an object around which transitions can be built that are inclusive and robust and certainly 
forward looking.  
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Averted crises, contested transitions: water management in 
the Upper Ping River Basin, northern Thailand 
Louis Lebel, Po Garden, Nutthawat Subsin, Sakkarin Na Nan 

Unit for Social and Environmental Research, Chiang Mai University  

1 Introduction 

In Thailand national water policy has been largely driven by interests centred in the capital, Bangkok, and 
the surrounding rural and industrial areas of the Delta. Dams on the main tributaries of the Chao Phraya 
River were built and operated to produce electricity for industrial-urban development and regulate 
monsoonal-varying flows for irrigation. The centralized administrative system strove to bring 
standardization and orderliness to diverse locally managed irrigation and rain-fed farming systems, up-
scaling levels of resource planning, development and allocation in the pursuit of export-oriented economic 
development with foundations in agriculture, but subsequent industrialization. The imperative for actors 
that would make use of key institutions of the state to secure and expand power has been to, when 
expedient to do so, look north and northeast and appear to attend to those distant rural interests. This need 
has flowed through seamlessly through excursions into electoral democracy punctuated by military rule. 

Technological innovation and transformation of market relationships expanded opportunities within and 
outside agriculture, leading to many different pulls on water management regimes, making it hard for any 
single individual or coalition to completely shape transitions  (Tan-kim-yong et al. 2005). At the same 
time at a few key points in history what appeared to be very resilient organizational and institutional 
frameworks were transformed.  

This paper is an analysis of four water management transitions. It takes as the primary case study, the 
Upper Ping River Basin in northern Thailand. This basin has a  long history of leaders and elites deploying 
institutions of the state to control and manage people and water extending back at least 700 years, but also 
of self-organization by communities to solve water management problems (Tan-kim-yong 1983, Cohen 
and Pearson 1998).  

Over these last five decades water and land-use has been transformed by the expansion and intensification 
of agriculture, urban-industrial growth and tourism. The Chiang Mai – Lamphun urbanizing region is one 
of the most economically important outside the Chao Phraya Delta (Hung 1998, Lebel et al. 2007). With 
demand mounting for water for dry season irrigation and expansion of residential, commercial and 
industrial areas, water shortages are a now a recurrent, nearly annual, source of conflict towards the end of 
the dry season.  Conversely, floods during the wet season pose increasing burdens and risks to urban areas 
built on former agricultural and flood-plain lands.  At the same time controversy and conflict over upland 
watershed policies has also centered on this region because forest cover has been retained and people still 
live in forest areas (Laungaramsri 2000, Thomas et al. 2002, Walker 2003, Walker 2006).  

The significance of the Ping River is underlined by its strategic position: it is the largest upstream tributary 
of the Chao Phraya River system and the Bhumipol hydroelectric dam at its lower-end supplies electricity 
to Bangkok. Construction of Bhumipol dam in 1964 and Sirikit dam in 1972 upstream allowed storage of 
about 12 km3 of run-off each year and thus better regulate flows to the lower Chao Phraya Delta (Molle 
2007b) including for flood protection of Bangkok (Maiklad 1999). It is not surprising that the Upper Ping 
was one of the two pilot from 25  basins across the country for introducing River Basin Organizations 
(CMU 2004, Thomas 2005a) and promoting Integrated Water Resources Management (IWRM). 

This paper is an examination of how community- and state-led activities in, for example, building and 
management of irrigation infrastructure, piped-water provision and watershed management, have 
interacted over time shaping how water is managed and governed in the Upper Ping River basin.  We 
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address four related questions: What have been the main transitions in water management?  Who has 
pushed for and benefited from such changes, and who has resisted? How have different actors engaged in 
these transitions? What have been the implications of and consequences for water governance? 

Our approach is to explore relationships between discourses, changing resource uses and conditions, 
technological innovations, and key social practices, and how these have stimulated, affected or failed to 
materialize as management transitions.  

The rest of the paper is organized as follows. First we provide a brief summary of the key features of 
water resource dynamics and users in the Upper Ping River Basin. Second we review evidence for four 
management transitions. Third we explore the evidence for a few alternative mechanisms that can help 
explain these transitions placing emphasis on how different actors have engaged. The paper ends with 
short conclusion on the merits and limitations of an actor-oriented analysis of management transitions and 
the main implications for future water management policies in the Upper Ping River basin.  

2 Water resources, users and uses  

2.1 Resources 

The Ping River Basin covers an area of about 35,000 km2. The lower Ping Basin starts below the 
Bhumibol dam and drains into the Chao Phraya River which in turn flows into the Gulf of Thailand near 
Bangkok (Figure 1A).  The upper Ping basin bounded downstream by the Bhumibol Dam in Tak Province 
covers an area of around 23,370 km2.  About 2.5 million people live in the Upper Ping River basin.   
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Figure 1.  (A) Map showing boundaries of the Upper Ping River Basin, location of Chiang 
Mai and Bangkok (Red dots) within Thailand and the broader mainland Southeast Asia 
region. (B) The upper Mae Nam Ping basin emphasising the main intermontane valley in 
which Chiang Mai and Lamphun are situated. Light blue indicates irrigation canal system 
and dark blue the main river and tributaries.  Most densely urbanized area is around 
Chiang Mai and Lamphun are shown in Pink – based on definitions of urban adopted by the 
Department of Land Development for the year 2000. 
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The basin is mountainous (Figure 1B). Agricultural crops in the main valley include rice, cash crops and 
fruit trees such as Logan and Lychee. The landscape in the main valley, with a long history of settlement 
and irrigated agriculture, now has very little original vegetation remaining (Figure 1B). In upper 
tributaries natural vegetation is a mosaic including patches of mature ever green and deciduous forests as 
well as secondary re-growth having been logged or farmed as part of swidden cultivation systems and 
occasional field or tree crops (Thomas 2005b). An emphasis on forest conservation has seen many 
previously farmed and forest utilized areas declared as watershed or biodiversity conservation areas with 
restrictions on access and use (Vandergeest and Peluso 1995, Vandergeest 2003). There are six national 
parks.  Overall, forest covers about 73% of the basin (Ministry of Natural resources and Environment 
2003).  
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The monsoonal climate is strongly seasonal with an annual rainfall of 1,100 to 1,500 mm of which nearly 
90% falls between May and October in the rainy season (Figure 2A). February is the coolest month  with 
average daily minimum of just over 14 C; and April the warmest with an average daily maximum 
temperature of 36 C. Streamflows rise several months after start of wet season, but decline rapidly with 
end of rainfall, underlining low storage capacities in soils and groundwater in the mountain catchments 
(Alford 1992). Water managers, therefore, may have to deal with periods of both excess (flood risk) and 
shortage (demand greater than supply) each year.  Inter-annual variability is moderately high (CV=20%) 
and for at least the main city station there has been a long-term decline in annual rainfall of about 3.3 mm 
yr-1 or 0.28% yr-1 (Figure 2B).  The inflow into Bhumipol Dam at the end of the Upper Ping River Basin is 
a good integrative signal of changes in rainfall and water-use by vegetation (agriculture, gardens and 
natural). The main pattern of high and lows is similar to that for rainfall (Figure 2B),  but with higher 
inter-annual variability (CV=31%) . There is also a significant long-term decline, as for rainfall, of 0.47% 
yr-1 relative to long-term average (cf. Sharma et al. 2007). 

Figure 2. (A) Monthly variation in rainfall for Chiang Mai City. Based on monthly mean 
1971-2000. (B) Inter-annual variability in total annual rainfall for Chiang Mai (1951-2006) 
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2.2 Managers, users and affected 

The principle government and private actors involved in water management in the Upper Ping River basin 
are listed inTable 1. Within each of these classes of actors, individuals, from time-to-time, rise to 
prominence. Groups as listed can be very heterogeneous: some “farmers” for example can be relatively 
wealthy land-owners with multiple sources of income and others landless. Groups also form, for example, 
watershed networks or water user groups, which have expanded capacities for collective action and 
influence on policy.  Groups can be defined in exclusionary ways (Agarwal 2001).  Thus, women working 
fields in northern Thailand are called housewives or market-sellers and not farmers and thus normally 
excluded from traditional and modern irrigation and water –related committees (Resurreccion et al. 2004). 
Coalitions among actors from different classes also emerge and can be important to both resisting and 
changing water policies.   Both individual and collective actors are considered in our analysis that follows. 
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Table 1. Selected actors relevant to water management in the Upper Ping River Basin 
Actors Management 

Roles 
Influence & resources Special interests 

Upland farmers Watershed / rain fed 
system management 

Minimum Securing use of upland 
water and land resources 
against pressures to stop 
cultivation 

Rice farmers Muang-fai Largest water user group Opportunities for multiple 
cropping 

Fish farmers Minor  Modest through agri-
business links 
 

Bank and surface access. 
Deep channel, regular, high 
water quality flows 

Vegetable farmers New irrigation 
schemes 

Agri-business links  Most to gain from irrigation 
- multiple cropping 

Orchard farmers Minor Some wealthier 
agricultural land owners 

Avoiding water stress to 
trees at end of dry season 

Academics and 
scientists 

None As members of 
committees or advisors 

Project grants 
Analysis to inform public 
debate 

City-based 
environmental NGOs 

None As members of 
committees or advisors 

Restoration of river banks, 
water quality, flood 
management 

Watershed networks Coordination Facilitators of inter-
agency and community 
dialogues 

(Sustainable) Use of 
watershed goods and 
services 

Engineering 
consultant firms 

None As advisors to 
government departments 
and construction firms 

Project-based consultancies 

Industry Waste-water 
treatment 

Lamphun Industrial 
Estate is the most 
important single source 
of tax income (since early 
90’s) 

Even flow of adequate 
quality water for operations 

Tourism & services  Waste-water 
treatment for larger 
facilities 

Largest employer Growing use of waters in 
upper tributary areas for 
resorts, golf etc. 

Electricity Generating 
Authority of Thailand 
(EGAT) 

Hydropower 
generation at 
Bhumipol dam 

Often considered one of 
the most powerful state 
enterprises 

Claiming potential 
hydropower dam sites and 
managing river to generate 
electricity 

Water works 
authorities (WWA) 

Tap water service to 
residences & business 

Expanding – some 
surface other ground 
water emphasis. Mostly 
after 1970. 

Secure water supply as 
provider 

Royal Irrigation 
Department (RID) 

Water for irrigation: 
planning, building 
infrastructure, 
distributing & 
allocating 

Historically strongest; 
influence declining 

Building and maintenance 
of irrigation infrastructure 
is their reason for being 

Royal Forest 
Department (RFD) 
and since 2002 also 
the National Parks 
Department (NPD)  

Management of 
upper tributary 
watersheds 

Control about 70% of 
land in basin 

Land management 
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Actors Management 
Roles 

Influence & resources Special interests 

Department of 
Fisheries (DOF) 

Fisheries and 
aquaculture 

Registration, training 
and assistance to fish 
farmers 

Promotion of aquaculture 
(pond and river based)  

Navigation and 
Harbors Department 
(NHD) 

River as waterway Central government 
strong powers;  able to 
arrest encroachers; and 
licensing sand dredging 
as well as other attractive 
economic activity  

Sand is a valuable 
commodity particularly 
when dredged near city or 
large construction sites. 
Often dredgers are 
connected to local 
politicians. 

Tambon 
Administrative 
Organization (TAO) 

Local government 
with direct 
engagement in local 
water problems 

Since mid-90’s has 
mandate to keep river, 
tributaries and canals 
clean as well as managing 
sewer systems 

Local representation 
implies promote diverse 
local perspectives on water 
issues 

Chiang Mai 
Municipality 

River-bank Expanding beyond 
immediate boundaries 

Flushing services and flood 
protection  

Office of Natural 
Resources and 
Environmental Policy 
and Planning (ONEP) 

Strategic planning, 
pilot schemes 

National level Looking for successful 
demonstration projects 

Department of Water 
Resources (DWR) and 
River Basin and Sub-
Basin Organization 
(RBOs) 

Broad mandate to 
implement IWRM 
through planning 

New and with modest 
capacity and links source 
of power pending 
indefinitely on stalled 
water law 

Ambiguous and nascent; 
treating water as goods with 
prices  

Asian Development 
Bank (ADB) 

None Substantial influence on 
national level policy 
through loan conditions 

Loans to agricultural sector 
that are paid back 

World Bank None Influence on level policy 
through technical 
assistance 

Infrastructure loans 

National development 
and aid agencies (e.g. 
JICA) 

None Varied, but often through 
government departments 

Varied, including eventual 
construction projects 

 

What is noteworthy in Table 1 is that some of the most influential actors are not based in the Upper Ping 
River basin at all, but downstream and with direct or closer links to national decision- and policy-making 
bodies. Most prominent are those associated with irrigation in the lower Chao-Phraya, flood protection for 
the Bangkok metropolitan area, and the Electricity Generating Authority of Thailand. Much of these 
interests are literally funneled through the operations of Bhumibol Dam. The monsoonal climate with its 
highly seasonal rainfall and river discharges combined with large number of small users makes accurate 
determination of water balances and monitoring of different users and uses challenging. These resource 
and user realities, we will show, place important constraints on potential management institutions, and 
consequently the realizable transitions.  

3 Management transitions in the Upper Ping  

A transition in water management is a major change from one regime of management to another (Box 1). 
By water management in this paper we mean the practice of planning, developing, distributing and using 
water from rainfall, through to the surface water flows in rivers. Planning includes how issues are 
identified and objectives set. Developing includes building infrastructure to store and divert as well as re-
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build and re-claim wetlands, riparian zones, and flood plains.  Allocating includes establishing rules and 
procedures to distribute water to via river channel, canals and pipes or divert and manage the risks of too 
much water in the wet season. Using includes practices such as rain-fed slope agriculture, irrigation, 
domestic and industrial consumption, fish farming and maintaining aquatic ecosystems. Practices may be 
guided by policies, regulations, markets or other institutions. They are affected by, as well as influence, 
adoption of technologies. What is actively “managed”, therefore, is often people.  Different actors have 
different interests, beliefs and preferences for how water should be managed (Table 1). As a consequence 
the effective and current management regime is rarely a reflection of the wishes and actions of a single 
actor but emergent and in flux (Box 1).  

 

Box 1 Conceptualizing transitions. 

We conceptualize transitions as a regime shift. This can be visualized as a trajectory across a system space defined 
by a few key structuring variables (Holling 2001, Gunderson and Holling 2002).  This space may have strong “basins 
of attraction” reflecting combinations that are very plausible relative to others which are not (Figure below). A 
management regime is an assemblage of plans, investments, technologies, infrastructures and preferred ecosystem 
configurations. 

For example, in the Upper Ping River Basin, some actors have a strong preference for managing water resources so 
as to avoid dry season water shortages whereas others place greater emphasis on eliminating the risks of flooding in 
the wet season. Actors also differ in how much they believe should be invested in physical infrastructure to control 
water flows. In this figure below “risk strategy” and “efforts at control” are postulated as key structuring variables.  

A transition from a Wet Rice First to a Fruit First or Urban First management regime represent a major shift  
described on the two management variables selected for display. Regimes differ in their resilience and the system 
space can be relatively smooth or discontinuous with thresholds.  Some transitions may be largely irreversible and 
path-dependent. In the Upper Ping, for example, the wet-rice-first regime persisted for centuries, but now the 
hydrology of basin has changed substantially may be very hard to return to.  
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Based on our study of historical documents and interviews we recognized four primary transitions in how 
water has been managed during the last five decades (Table 2). Transitions partially overlap in time, may 
be left incomplete, and are contested. The manufacture and avoidance of crises (cf. Lebel et al. 2006b) is 
important to mobilizing support for and against particular transitions. Each of the transitions expands the 
domain of active management in a particular way. From one to four: the time horizon, number of water 
users,   water stocks and flows, values beyond flow (Table 2). These correspond to key structuring 
variables for management regimes and transitions between them (Box 1). 

Table 2.  Four key transitions in how water has been managed in the Upper Ping River 
Basin. 

Management 
Transition 

Planning 
Objectives 

Implementation 
Technologies 

Legible Resources Institutional 
Flavors 

Wet to dry Diversion of wet to 
all year around 
irrigation supply  

Small to larger 
storage and delivery 
canals 

Main valley 
surface river flows 

From right to use 
to coordinated 
allocation. Water 
user groups. 

Farm to city Secure urban 
supplies and 
prevent floods 
 

Water treatment 
and pipe delivery 
infrastructure 
Drainage 

Groundwater, 
flows for flushing 
pollutants 
 

From 
development to 
economic 
efficiency. Service 
agreements. 

River to basin Manage full water 
budget not just 
surface river flows 

Monitoring, 
modeling and GIS 
 

Groundwater, 
rainfall and run-
off 

Basin or 
watershed 
management and 
land-use planning 
(IWRM) 

Good to service Maintain diverse 
services not just 
direct 
consumptive uses 

Treatment, re-use, 
rain and 
groundwater 
management, land-
use planning 

Multiple, 
including 
watershed services 

From using to 
paying for services 
(PES) 

 

The farm to city transition, for example, emphasizes the need to control floods (Figure, Box 1), expands 
the services considered to including “flushing” and “assimilation” and introduces institutions that secure 
piped water supplies (Table 2). The goods to service transition expand the legible resources even-further 
and starts to consider technologies that link and re-use water. In the following sections we will describe 
each of the transitions in Table 2 in more detail. 

3.1 Wet to dry  

Diversion of the wet season river flows has been the basis of rice-growing in the inter-montane valley 
around Chiang Mai and Lamphun for a long time (Surarerks 1986). In the Ping Valley, the Muang Fai 
irrigation system can be traced back to the Mon Kingdom of Haripunchai  (Sektheera and Thodey 1974).  
The weirs (Fai), which are made from locally available materials—bamboo stakes, logs, leaves, and 
stones, raise the water level for diversion into a canal (Muang). The Mon’s irrigation system may have 
originated from Yunnan area of China  (Sektheera and Thodey 1974). The irrigation system was already 
extensive and included major state-built canals when King Mengrai overthrew the Mon Kingdom  in 1292 
and founded Chiang Mai in 1296 (Cohen and Pearson 1998, Ishii 2003).   

The Mon-derived irrigation system still operates today in Muang Wang Lao and older sections of  Mae 
Faek. The newer sections of Mae Faek were replaced by Royal Irrigation Department (RID) in 1874. The 
rules and regulations for the governance of the irrigation system in King Mengrai era are well 
documented. They contain specific references to the operation and maintenance of irrigation systems. All 
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water users were required to keep the weir repaired and clean and care for all canals. Any users who failed 
to fulfil his or her obligations or caught stealing water would receive bodily injury or even death 
(Surarerks 1986).  Thus, if a boat unintentionally damaged a weir, the rower had to repair the weir. If, on 
the other hand, the damage was intentional, the rower had his ear cut off for the first offence, and his head 
for the second offence. If the weir or a canal was damaged while fishing, the offender was subject to a fine 
or imprisonment (Surarerks 1986). 

The People’s Irrigation Act of 1938 recognized the role of local communities in managing irrigation 
systems while local social practices of construction and maintenance established rights of use (Tan-kim-
yong et al. 2005). Muang fai irrigation systems have also been adopted and adapted by Lua and Karen 
communities in small upland valleys (Tan-kim-yong 1983). Upland irrigation systems are usually 
technically and institutionally simpler than lowland ones because greater slopes makes the gravity-based 
water system easier to manage (Tan-kim-yong 1983). Changes to cropping practices have been slower and 
later in upland irrigated and rainfed systems. In a few low-lying very flood-prone locations the main 
growing season with muang fai is outside the periods with peak flows.  Positions in the landscape create a 
diversity of circumstances for water management within the Upper Ping River basin. 

Muang fai systems had a long history of being managed to cope with dry spells during the wet season, 
variable timing in onset of the monsoon, and, in suitable locations, sharing dry season base flows (Tan-
kim-yong 1983, Tan-kim-yong et al. 2005).  This made them amenable, at least in initial phases, to the 
intensification in cropping which followed with commercial development of first rice and then other crops 
(Tan-kim-yong 1983, Ganjanapan 1984). 

In the north the first large scale weir was the Mae Faek in Chiang Mai (Figure 3). The project began in 
1928-9 and the construction was completed in 1936. During this period the major crop production was 
rain-fed rice cultivation, and it is primarily intended for household consumption.  The agricultural 
production cycle was normally a once a year crop.  

The wet to dry transitions (Table 2) has been driven by the objective of intensification, in particular, 
through multiple cropping. Dry season cropping at a large scale first began in the Chao Phraya Delta 
(Molle 2004b) but was soon followed by demand for the same in the Upper Ping. With the expansion of 
multiple cropping for export beyond the basin – growing a second rice crop or alternative crops like soya 
bean, onions, vegetables or garlic in the dry season – pressure on water resources increased greatly in 
communal irrigation systems. By the early 1980’s, multiple cropping could only be sustained with 
expansion of irrigation infrastructure (Cohen and Pearson 1998).   

The wet to dry transition was rationalized and maintained by a development discourse of rural 
modernization and a dominant policy framework based on state control of water with physical 
infrastructure. The critical role of His Majesty the King Bumiphol Adulyadej is recognized, and secured, 
by the Thai practice of naming major dams after members of the Royal Family. The only serious 
constraint to this vision during this period were those imposed by the Monsoonal climate and the risks the 
large seasonal fluctuations in water levels posed to built structures and farmer’s fields, and physical limits 
on where dams could be usefully built within Thai territory without diversions from rivers in neighboring 
countries.  

The larger water infrastructure projects of the 60’s to 80’s were revealed, promised and often secured 
through the 5 year government development plans. The First National Economic and Social Development 
Plan (1962-1966), identified the export potential of the central plains of Chao Phraya Basin. Increasing 
need for electricity, agriculture and manufacturing led to the construction of Bhumibol dam (Figure 3).  In 
the Upper Ping Basin, the Mae Taeng Project was constructed to solve problem of  “water shortages” for 
agriculture (Figure 3). In The Third National Economic and Social Development Plan (1972-1976), major 
large scale dams on Mae Ping Basin—the Mae Ngad and Mae Kuang Dam project—began construction   
(Figure 3). In the Fourth National Economic and Social Development Plan (1977-1981) the RID 
accelerated the replacement with permanent concrete structures on traditional irrigation and established 
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the Northern Industrial Estate in Lamphun Province.  There are now four major water infrastructure 
projects in the upper Mae Nam Bing basin: Mae Faek Weir, Mae Taeng Weir, Mae Ngad Dam, Mae 
Kuang Dam (Figure 3).  

As a result of these projects much of the community-based  Muang-Fai infrastructure was replaced in the 
60’s-90’s by a system of dams and larger canals run by the state (Pearson 1999). State and communal 
infrastructure and institutions increasingly inter-penetrate and overlap especially in the main lowland 
valleys (Tan-kim-yong 1983, Surarerks 1986, Cohen and Pearson 1998). Much of the new infrastructure 
was introduced by the central bureaucracy through the RID with minimal notification or consultation with 
farmers or local irrigations systems, some of which may be downstream (Figure 3) and affected by these 
interventions (Tan-kim-yong et al. 2005).  Note that many small communal systems are not shown in 
Figure 3.  

Figure 3. Schematic representation of larger water infrastructure in the Upper Ping River 
basin.  

 

 

The cumulative area irrigable in the wet season rose between 1972 and 2005 from about 50 to 214 
thousand hectares. We have been unable to obtain reliable data on actual areas irrigated each dry season 
over the same period, although such information would obviously critical to management and planning. 
An RID official with relevant responsibilities told us that “we do not know how much area in the basin 
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was irrigated in the dry season of each year”.  The potentially irrigable area is known for some of the 
larger projects but not small ones – an RID official told us he assumed the dry season irrigable area was 
about 50% of wet. 

The infrastructure built to support the transition from wet-only to dry-as-well (or full year cropping) gave 
greater management control of water to RID. First they control and monitor the flow and distribution of 
water through a slice gate along the canal.  Second they imposed rules and regulations which farmers must 
follow. Third they limit areas of agriculture as well as the cropping system through water distribution 
calendars, especially in the dry season. 

Water in the main canal is monitored and tightly controlled by RID through sluice gates. The farmers are 
called for a meeting before the dry season starts by RID in order to inform them about the water budget 
and areas that could be covered. RID officials, it was explained to us several times, discuss a water budget 
that is about 80% of the actual amount available because they know it will exceed agreed plans. 

Today Muang Fai systems are diverse: some function like a modern association, some are informal groups 
undersigned by provincial government, some draw on the power of democratically elected local 
government. Now about 70% of the irrigated agricultural land is managed and maintained by government 
agencies while the rest is run by a variety of communal systems. The reduction in local autonomy in 
managing water resources is a point of on-going contention. 

Agriculture is the largest water user, and rice is the dominant crop in terms of areas and water use.  
Average production of rice in the wet season (1st crop) between 1980-2006 for Chiang Mai and Lamphun 
combined was 387 thousand tons whereas in the dry (2nd crop) was only about 5% of this or around 21 
thousand tons. Access to water in wet season is largely not an issue, but in the dry season it is critical to 
producing a second, and in some cases, a third crop. More and more of the 2nd crop is no longer rice. In 
general, the user groups that look at and seek to manage water supply in Ping River are rice farmers who 
engage in dry season cropping (Table 1).   

RID has gone through several iterations of forming water groups and associations responding to calls from 
international actors for expanding public participation, but often turning them into means to control 
participation. IFAD and the World Bank supported participatory irrigation project in 1985-90 but which 
failed to be institutionalized (Tan-kim-yong et al. 2005).  Formal Water User Groups or Associations, 
established and supported by RID in order to regulate water allocation among farmers in the laterals and 
sub-laterals often collapse from lack of community support because they leave inadequate scope for local 
management decisions (Molle 2007a).  

The adaptive responses by agencies and water users in the Upper Ping River Basin to closure show some 
similarities, but also important differences, to those observed at a larger full basin scale and in the lower 
Chao Phraya Basin (Molle 2004b) as  more and more of the regulated dry season flow is consumed. Water 
pumps and tube wells  have grown rapidly in the Ping as further downstream (Molle 2004b). Pumps are 
important as they allow farmers individually to extract water that would be otherwise unavailable during 
low flows by gravity alone.  In some areas wells help orchard farmers through water scarce periods. 

The spread of multiple cropping has interacted strongly with availability of labor. The movement  into 
industry (Rigg and Nattapoolwat 2001), migration and fertility transitions (Pardthaisong-Chaipanich 2006) 
could have led to major labor shortages for agriculture were it not for availability of willing workers from 
Shan State in Burma/Myanmar.  A labor crisis for irrigated agriculture in the dry to wet transitions was 
averted by vagaries of history and adaptation by rural households who don’t just farm (Santasombat 
2008). 

The transition from a management regime focused on supporting wet season rice based on diversion of 
monsoon-induced floods to a multi-season and mixed-crop calendar required and was supported by large 
expansion in irrigation infrastructure by the state. The immediate and direct impacts on rain-fed 
agriculture were small, but eventually water scarcity issues at the end of the dry season, drew attention to 
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farming practices in small tributaries.  Public officials and lowland farmers pointed upstream to their woes 
each year, blaming either farmers in the hills or inadequate storage. The transition lost some of its 
momentum before it was “completed” as people left agriculture to get a higher education and then took up 
work in industry or services: the farm to city transition.   

3.2 Farm to city 

In the newly industrializing economies in Southeast Asia, rapid economic growth has meant urbanizing 
regions must deal with multiple water-related problems simultaneously which their counterparts in the 
industrialized countries faced sequentially over decades or a century (Marcotullio 2007). With many cities 
and towns emerging within and on top of wetland and paddy-rice foundations the economic, cultural and 
engineering challenges are often multiplied. The farm to city transition (Table 2) in the Upper Ping River 
basin has been about both allocation of supply and distribution of risk issues (Lebel et al. 2006c). 

Provision of tap water for domestic consumption has grown substantially rising by about 3.3% per year in 
the last decade. Growth in water provision and consumption is faster than population growth. Between the 
census of 1990 and 2000 the total population of Chiang Mai province grew from 1.37 to 1.50 million and 
median age increased from 28.4 to 32.1. Fertility rates already very low continued to decline from 1.70 to 
1.57 (measured as mean number of children still living per every married woman 15-49 years old). From a 
longer-term perspective these changes are very significant, underlying the importance of continued rural-
urban migration to economic activities in the city (Yarnasarn 1985, Rigg and Nattapoolwat 2001). 

The water supply for urban uses comes directly from the Ping River, Mae Taeng canal, and Mae Kuang 
project. The amount of water allocated from Mae Kuang Project to Chiang Mai Water works, for example 
increased from 0.070 Million m-3 in 1998 to 13.3 Million m-3 in 2003 and from the Mae Taeng Project 
from 0.7  Million m-3 in 1999 to 5.5 Million m-3 in 2003. Water works agencies have become an important 
new stakeholder influencing water management and regime transitions (Table 1). Public water works have 
expanded to serve satellite district towns (Figure 1B).  

Industry, hotels, resorts, golf courses, housing estates, army camps and university campuses all draw on 
water from rivers and canals or groundwater (Charoenmuang 1994). The new urban users of water from 
the Mae Taeng Irrigation Project were not part of the official system, and did not abide by its rules talking 
water without contributing fees or to maintenance, a problem already existing with some farmers 
(Wytinck 1997). Supplying water for the urban and industrial sector has not been seen as the main 
responsibility of the RID, but something they reluctantly end up having to do: “it is frustrating that those 
non-agricultural water users, particular government institutes do not have annual plans for water demand 
or requests to the Mae Taeng project. This disrupts our water management planning.”   

Although urban-industrial areas usually have clear priority on allocation in Thailand some of the 
interactions in the Upper Ping underline that shifts of power have been needed as part of the transition. 
Thus in 200 Chiang Mai MP Suraphon Towijachaikul reported on the completion of a 600 million Baht 
water filtering plant for the city for which the promised supply from Mae Kuang project was not going to 
be forthcoming because of low storage levels in dam (and implied need to save what there was for dry 
season cropping).  A series of letters between Chiang Mai Water Works and the Mae Kuang Project run 
by the RID included a statement that suspension of supply of two months might have to be further 
extended if their were no “visiting storms”.  As observed by Molle (2004b) in the lower Chao Phraya the 
increasing involvement of politicians in water resource conflicts has further undermined control of water 
resource by RID. 

Dry season shortages, especially when these produce, or threaten, conflicts or losses of planted crops 
before harvest, lead to a predictable sequence of responses (Figure 4).  Some agencies even begin 
“talking-up” the approaching dry season on the monsoon as a “drought” even before the last rains of the 
monsoon have fallen.  
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Figure 4. Model of societal response to dry season water shortages. 

 

 

During periods of acute water scarcity, agriculture receives lower priority than urban needs.  RID makes 
(negotiates) an annual water allocation calendar. While farmers indirectly control their agricultural crop 
types and specific areas for cultivation. This control is done by manipulating the limited amount of water 
budget information of RID. Officials at Mae Kuang dam, in some years, “ask” farmers to stop cultivating 
rice during the dry season in order to save water for urban consumers (Techawongtham 2004). The RID 
also encourages farmers to raise less water consuming crops. Nevertheless, when asked what is the 
primary objective of the large-scale water infrastructure development in Chiang Mai, the RID official 
replied:  “The objective of irrigation project is giving a priority to agriculture.” 

At critical times farmers, not surprisingly, look for ways to beat the system. Small pumps and groundwater 
wells are important in key weeks at the end of dry season for orchards growers. The RID has struggled to 
control pumping of water from canals under its management by many different groups, including state 
agencies, a pattern also observed in the Lower Chao-Phraya basin (Molle 2004b). These technologies and 
users also create social challenges for communal irrigation systems as they reduce dependencies and 
hence participation in maintenance and other collective tasks (Cohen and Pearson 1998). 

Conflicts between agricultural and urban-industrial uses of water are recurrent (Charoenmuang 1994). 
They have led to calls for secure and no or low-cost water rights for farmers on the one hand, and pricing 
or market-based mechanisms for all users on the other, a debate that already has a long history in the 
lower Chao-Phraya basin around Bangkok (Molle 2002).  In part these problems are a legacy effect. The 
dry to wet transition created a landscape and infrastructure to serve agricultural interests both within the 
basin and further downstream, but economic development shifted the goal posts. These physical legacies 
continue to impact on any subsequent attempts at policy change as there is as much a reluctance to remove 
old infrastructure as old institutions and the Thai solution has been to just stack them (Lebel 2005b, 
Garden et al. 2006b).   

The challenge in not only about growing amounts of water used by urban residences and businesses, as 
this can still be relatively small relative to total flows,  but also the changing burdens and risk from wet 
season flooding (Manuta et al. 2006, Lebel and Sinh 2007).  Drainage is the flip-side of irrigation. 
Whereas farmers in irrigated areas have a strong preference for managing water resources so as to avoid 
dry season water shortages urban residents place greater emphasis on eliminating the risks of flooding in 
the wet season (Box 1). Actors also differ in how much they believe should be invested in physical 
infrastructure to alter water flows. A transition from a management regime dominated by perspectives like 
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Wet Rice First or Fruit First to an Urban First management regime represent a major shift on key risk and 
infrastructure variables (Box 1). 

Floods create political opportunities: new budget lines are allocated for rehabilitation and recovery than 
can be captured or directed; crises open windows to transfer control of existing resources.  In 2005 Chiang 
Mai experienced a series of major flood events which acted as “focusing events” for policy change 
(Garden 2007). Several project proposals for protecting Chiang Mai from floods included in consultant or 
Royal Irrigation Department reports years earlier– ranging from notions of making more space for water 
upstream of the city, stronger enforcement of river encroachment regulations,  through to flood walls and 
removal of traditional weirs – resurfaced as the flood waters receded.  The crisis created opportunities to 
get projects implemented (Garden 2007). By February 2006 then-Deputy Prime Minister Suwat 
Liptapanlop who had been put in charge of flood prevention had got projects worth about 13 Billion Baht 
approved for the longer term funding. Other projects were led by Newin Chidchob formerly of the Prime 
Minister’s Office. Almost immediately local communities organized opposition to the larger dyke and 
weir-leveling projects (Phanayanggoor 2006). The opposition was largely not against more infrastructure 
of any sort per se, but on the way such decisions were being made: which options, who should manage 
and how they will be  maintained (Garden 2007).  The politics of floods changed direction but did not lose 
momentum following a military coup. Campaign images for the mid-2007 municipal elections for Chiang 
Mai pictured most candidates standing waste-deep in flood waters.  Debate continues over whether or not 
to remove several traditional weirs from near the centre of the city as these also raise water levels and 
distribute flood waters, whether high walls should be built to protect city from peak flows, or whether 
efforts should focus on restoring river channel width, banks and floodplains (Garden 2007). Removal of 
traditional weirs and replacement with upstream dams and gates operated by the Royal Irrigation 
Department would transfer control of water resources back to a state agency. 

In the midst of these heated politics, a key bureaucrat, Thada Sukhapunnaphan, Director of The 
Hydrology and Water Management Centre for Upper Northern Region continued to push for use of data in 
making better informed decision-making in how to manage floods (Lebel and Garden 2006).  Early 
warning system need to be based on useable technologies and information about how to prepare needs to 
be simple and targeted to different groups.  Government agencies in Thailand increasingly recognize the 
importance of local community organizations in flood preparedness and emergency response:  “people in 
the affected areas should be better informed about possible flood protection schemes in their areas so as 
to encourage their participation to help relieve the Government’s burden in this respect” (Maiklad 1999: 
109). 

Although we focus here on the direct importance of water related infrastructure, rules about its operations 
and the policies that are part of the farm to city transition, it must be underlined that changes to road 
infrastructure have also played an important role.  The expansion of road network in northern Thailand 
was initially driven by strategic military objectives, in particular, against perceived threats of Thai 
government from communism (Winichakul 1994, Ritchie 1996). The effects on economic development 
turned out to be even more profound linking rural and urban areas in unanticipated ways that allowed 
increased flow of people, commodities and money. 

Contrasting farmers and urban residents is a common rhetorical stance taken in popular discourse, but it 
doesn’t necessarily match lives lived. In the Ping basin the interests of urban and rural areas have become 
less and less clearly separable. Urban – rural linkages are physical, as interlocking infrastructure, social, 
through the mobility of labour, and economic with two-way remittances and market dependencies (Rigg 
and Nattapoolwat 2001, Lebel 2005a). 

Urbanization has also drawn on and helped further drive changes to property rights that led to emergence 
of non-local land markets (Leonard and Ayutthaya 2003).  The provision of full title, but also use rights, 
has been slow but important to rising land prices and agrarian transformations in the main valley 
(Ganjanapan 1984, Ritchie 1996, Rigg and Nattapoolwat 2001). With more off-farm income in rural areas, 
increased mechanization and wider engagement in labor and consumption networks households 
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increasingly depend on non-local inputs and networks for their productive activities (Ritchie 1996, Rigg 
2006). While tenure increased values, the titling procedures undertaken within the context of a corrupt 
system which favors people with links with officials also created unfair inequities in land-holdings and 
access to water and land resources (Ganjanapan 1994). Changes in property rights were accompanied by 
sale of land and changes in how existing land was used and the occupations of households on the urban 
periphery (Ritchie 1996, Coyle and Kwong 2000). Land, central to water use, but no longer a key resource 
to make food for many households in peri-urban periphery (Rigg and Nattapoolwat 2001) has instead 
become another site for speculative investment.  

Thus, a crisis driven by rural-urban conflicts in the Upper Ping is likely to be averted by urbanizing 
process shaping the management transition itself and the mutual adaptive adjustments made by water 
different water users autonomously. With fewer people dependent on agriculture, less land devoted to it, 
the problem may be resolving by itself place-by-place. 

The 1997 constitution was an important landmark in recognizing community involvement in managing 
local resources. In parallel decentralization reforms led to the establishment in 1994 of local government 
(TAO) at the sub-district level (Garden et al. 2006a).  This had implications for management of muang fai 
as this new tier provided a source of funds and influence and a new forum for local politics which may or 
may not unfold in favor of irrigated farmer interests depending on location and other circumstances like 
land prices and physical changes wrought by urbanization. The transition, overall, has been assisted by 
decentralization and democratization, and in some ways represents a return to greater local autonomy in 
managing water resources between within a more multi-level and multi-site governance complex. 

3.3 River to Basin 

The need to handle the increase number and complexity of water uses and users has led to renewed 
support for notion of managing water at the level of the “whole” basin rather than just the main rivers 
(Thomas 2005a, Molle 2007a).  The river to basin transition (Table 2) expands the domain of stocks and 
flows of water to be considered beyond irrigated agriculture. It also brought with it a new emphasis on 
public engagement. 

The 2002 administrative reforms established a new Ministry of Environment and Natural Resources and 
Department of National Parks with responsibilities for water and land management in upper tributaries. 
These reforms also ushered in, in response to new leverage of World Bank and Asian Development Bank 
in lieu of the 1997-98 financial crisis, other water related organizational and institutional reforms (Tan-
kim-yong et al. 2005, Lebel and Garden 2006, Molle 2007a). The changes made to water policy at the 
national level, in short, took advantage of a largely external and un-related crisis. 

The Asian Development Bank and Japan Bank for International Cooperation (JBIC) achieved leverage 
over recent Thai Government’s water policies through conditions placed on loans to the Agricultural 
sector. These included guidelines and requirements on most of the recent institutional changes in the water 
sector from promotion of integrated water resources management concepts, the introduction of river basin 
committees or organizations, and the creation of so-called apex regulatory authorities under new water 
laws (Abonyi 2005). Institutional reforms pushed by ADB were substantially completed at the national 
level, except for the Water Law, but continue to be subject to resistance and feedbacks from existing 
institutions and scale politics within and among government departments and ministries (Lebel and 
Imamura 2006). The banks’ interest is course in making loans and seeing they are repaid and that more 
opportunities for loans arise when the countries water resource sectors is further opened up to foreign 
investment (Table 1): the  agriculture sector program loan is clearly marked under objective “Facilitate 
Foreign Direct Investment” (Abonyi 2005: 59).  

The transition from river to basin management were dressed-up with appeals to the rhetoric of integrated 
water resources management (Molle 2008) that are widely supported by water experts. The newly created 
Department of Water Resources under the new ministry was to be the agency to wrest some of the 
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management responsibilities and power from RID (Table 1). Parts of the RID resisted the introduction of 
RBOs and once in place worked hard to make their planning procedures fit their own. As observed earlier 
in the introduction of public participation with respect to irrigation, bureaucratic and institutional inertia 
has been a prominent feature of the core agencies around which transitions in water management have 
been pursued. These various actors in affect trying to influence the river to basin transition but in different 
ways with respect to degree of public engagement and the emphasis on hardware or software (Figure 5). 

Figure 5. Key elements of a river to basin transition. Bold letters are actors and normal text 
are preferred institutional or policy instruments. 

 

 

The creation of an Upper Ping River Basin Organization helped legitimize management objectives at this 
larger level; well beyond individual irrigation schemes within the main valley and one provincial 
administration (Molle 2007a). A whole basin perspective in some senses is a return to the past. Since the 
construction of Bhumibol dam the Upper Ping has been managed as a unit, but from the perspective of 
benefits downstream and not within the basin (Molle 2007b). This was and remains a major motivation for 
Thai government to improve the management of Ping river basin.  

The notion of water for farming as an intrinsic right may be challenged. Some actors clearly, and others 
more discretely, are keen to see the introduction of more extensive water pricing mechanisms and markets. 
IWRM in Thailand is described as euphemism for introducing wider and higher charging for water, 
implicitly, to re-allocate flows to more efficient uses (Table 2). Lobbying by farmers with concerns over 
water-pricing has been an important factor in the institutional stalemate with a national Water Law that 
would give administrative, policy-making and regulatory teeth to RBOS, DWR and the National Water 
Resources Committee. The transition to greater proportion of urban dwellers and water users in the Upper 
Ping and decentralization reforms that empower local government (TAOs) has de facto furthered that 
transformation without having to address the politically sensitive issue head on. Agriculture will continue 
to be important factor in management of water in the Upper Ping for a long time yet, but how it is  pursued 
is likely to be transformed substantially by the pressures for competitiveness and opportunities of regional 
and global marketplaces (Pingali 1997, Rigg 2006).  

The creation of basin committees and other organizations has new layers to an already complex area-based 
hierarchical administrative structure (e.g. muang fai, RID water user groups) that is woven through by line 
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agencies, local administrations and elected politicians (Tan-kim-yong et al. 2005, Lebel and Garden 
2006). Other NGO- and agency-induced networks have also proliferated in the uplands. The National 
Parks Department has its watershed management units and networks. Buddhist monks and their followers 
have gotten involved ordaining trees to “protect” watersheds (Hirsch 1997). These networks and alliances 
have formed, in part, to try and influence the directions of current and future transitions, and sometimes 
further polarize local conflicts (Tan-kim-yong et al. 2005). 

Overall, the steps towards more deliberative models of public engagement underline the tremendous 
potential of a river-to-basin transition that is not overly expert-driven (Figure 5), but is recognized as a 
forum for debate rather than purely for coordination of state agencies. The promising and diverse 
experiments with River Sub-Basin Organizations (RSBOs) within the Upper Ping under guidance of the 
Office of Environmental Policy and Planning (OEPP) needs to be highlighted (Thomas 2005a).   It may 
well  be that the key to effective management transitions is allowing some flexibility in how it unfolds in 
different mixtures of issues, actors and resource contexts. 

3.4 Good to service  

For most of history river flows in the Upper Ping basin have been treated as a good. In the lowlands a 
good that was never scarce, but sometimes too abundant. In the uplands a good that was often in critically 
short supply at the end of the dry, but otherwise of good quality. The values of non-consumptive uses of 
water have, as a consequence, been neglected.  Examples would include managing for recreational and 
aesthetic uses of river shorelines or for the maintenance of riparian, wetland and floodplain ecosystems.  

The good to service transition has been unfolding for some time (Table 2). It places less emphasis on 
consumable quantities and more on service-rendering quality (Figure 6). A renewed emphasis on service 
is not confined to what might be described as nature-first interests (Box 1). Municipalities and industries 
are interested in having flows that dilute the waste-water effluents their activities produce. Intensified 
agriculture has similar water management dilemmas and interests. Fish farmers want regular flows of 
clean water (Table 1). These actors are learning to value the assimilative capacities of wetlands and in-
stream vegetation and life to, at least their intake water qualities, and when under public scrutiny, also the 
fates of materials in their outlets. Water services are an investment factor (Figure 6). But the most 
important actors in driving this transition have arguably been from middle-class, urban, civil society 
groups.  In recent years, a good example, has been Wasan Jompakdee, an Engineer from Chiang Mai 
University, who has spoken repeatedly in international and local for a about the need to improve river 
management, in particular, the Ping River around and upstream from Chiang Mai city (e.g. Jompakdee 
2004).  

Another way of framing the good to service transition is to understand it as a shift from management 
focused on stocks of blue-water resources (surface flows in rivers and storage in dams) to also paying 
attention to green-water (as moisture in the soil and evaporation from plants back to 
atmosphere)(Falkenmark and Rockstrom 2006). In the context of northern Thailand this would mean 
much greater attention to rain-fed agriculture and managing its water relations rather than assuming 
irrigation is the only option available for intensifying production. So far this aspect of a management 
transition has not really occurred although researchers have increasingly questioned the lack of attention 
to soil management issues in discussions around hydrology of upper tributary watersheds (e.g. Bruijnzeel 
2004). 6 

 

                                                      
6 Portrait of Wasan might be here… coalition building around conservation, or community – anti ADB (Resurr) 
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Figure 6. Key elements of a good to service transition. Bold letters are actors and normal 
text indicates specific service in which they have stake and interest. 

 

 

An emphasis on services also creates possibilities for linking up activities by different actors into 
processing chains that mimic the functions of natural ecosystems. Fish farms for example may benefit 
from modest nutrient inputs from irrigation run-off. Modestly warmer waters from industrial discharge 
may stimulate growth in cooler season of useful aquatic plants in a treatment pond. A service perspective 
emphasizes that the same molecule of water and some of the nutrients and sediments it transports may be 
re-used several times on its journey to the ocean. 

Maintaining upper tributary watershed services to lowland areas where irrigation systems are most 
developed and urbanization most advance have been central to the rationale of the Thai state for decades 
especially through watershed classification schemes implemented by RFD (Table 1). Claims that 
widespread deforestation in the uplands of northern Thailand are having a major impact on water 
resources available to the lowlands have been made repeatedly for decades and used to justify a range of 
policies (Forsyth 1998, Walker 2003). The widely and strongly held belief that more protected areas in the 
basin will translate into more trees and forest cover and this in turn means more water in the stream in the 
dry season is not strongly supported by scientific evidence (Walker 2003). There balance of evidence 
probably lies for the converse: at small and intermediate catchment scales more trees means less water 
(Sidle et al. 2006b, Thanapakpawin et al. 2006, Richey et al. 2007). Roads, on the other hand, are clearly 
very important to sedimentation (Ziegler et al. 2004, Sidle et al. 2006a). Either way it seems likely that the 
effects of land-uses on hydrology are lot more subtle and complex than rationales appealed into much 
policy discourse (Tan-kim-yong et al. 2005). 

Regardless, watershed classification have been used as a strategic tool (Lebel et al. 2008). Thus 
“watershed”, according to  Laungaramsri (2000), is a construct of the state that is used primarily to justify 
control of upland resources. The 1985 classification is based on overlays of available maps for soils, 
topography and forest cover that was used to classify each 1km2 in the watershed “zone” into six 
categories (Pratong and Thomas 1990). In practice rather modest information was available on soils for 
the “topographically complex” upper tributary watersheds. Although proportions of land in classes with 
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severe restrictions appear modest at national level, this proportion increases rapidly in the upland areas 
that predominate in northern Thailand underlining the importance of the spatial level at which 
conservation objectives are set and monitored (Suraswadi et al. 2005, Thomas 2005a).  

The controversy over watershed classification is closely related to the issue of community forestry.  
Efforts to link land- and water- use have held up community forestry legislation for a decade and thus 
depriving communities from directly managing their resources (Walker 2004). In 2002 a draft of the bill 
did not pass after revisions by the senate excluded parks, wildlife sanctuaries and headwater areas.  Access 
to and use of land in upper tributary watersheds by farmers continues to be subject to ad hoc negotiations 
with local agencies and administrations rather than guaranteed or secure through national level policy and 
law because these fail to fit local realities.  

Decisions about which services should be provided to all by public utilities or management functions and 
which are best left to markets and private providers is something that societies should debate, explore and 
monitor. Such a governance, as opposed to management, transition was underway through extensive 
decentralization reforms under the 1997 Thai constitution, the introduction of RSBOs (Thomas 2005a) but 
its continuation remains uncertain following re-centralizing reforms brought in following the October 
2006 military coup and continuing political uncertainties with return to elected government in late 2007.  

The good-to-service transition, for various reasons, may falter.  Since the major flood episodes in 2005 
public interest in how river water management in the Upper Ping is managed has soared, with increasing 
recognition of the multiple services and values. The actors pushing for such a transition, however, are very 
diverse in their motivations and interests. But if such a pathway were to unfold a bit further it may provide 
a window into a set more sustainable trajectories for the future of the Upper Ping River basin.    

4 Explaining transitions  

The four transitions identified here (Table 2) are not the only way of summarizing complex history of 
water management changes. Other scholars taking different geographical and temporal scopes have 
arrived at related but usefully distinct analyses (Cohen and Pearson 1998, Molle and Jesda Keawkulaya 
1998, Marcotullio 2007).  But for our purpose here, the emphasis on clusters of institutions, actor 
alliances, technologies and objectives rather than overt-concern with the calendar, is appropriate because it 
allows us to focus more on the strategies of different actors which wax and wane in influence over 
management regimes with time. 

In all four management transitions the outcome has been a gradual and on-going struggle for access and 
control through defining the very objectives and means of water management. Change has been 
discontinuous through time, with significant stalemates or stasis in key institutions, being punctuated by 
other more rapid changes. Governance has changed alongside management but not always in very close 
synchrony. Policies seem to sometimes precede, and other times follow, changes in practices, depending 
on the extent government had control or influence over the social and economic changes unfolding versus 
how much they were incidental side-effects. 

4.1 Text, image and speech 

New users sought to change how water was managed through strategic support and reiteration for key 
discourses (Table 3). The drought discourse in popular media is, not surprisingly, very seasonal 
(Chuenchai 2004, Samabuddhi 2004). It is geared towards supporting a dominant organizational interest 
within the RID to augment supply rather than moderate demand, and to control floods rather than manage 
flood plains (Table 1).  There are of course counter-views. Most remaining options to increase supply 
involve inter-basin transfers with associated ecological impacts and risks and important social justice 
issues. Likewise most options being considered to improve flood management involve shifting risks upon 
different groups of people. These tensions have led to renewed interest in better management across 
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sectors and at larger spatial levels (Panya Consultants Company 2003, Lebel et al. 2005, Lebel and Garden 
2008). 

Floods and acute dry season shortages, arising from changes in building practices and locations and rising 
demand as much changes in supply, both have played a major role in how society in Thailand broadly, 
Bangkok specifically, and Chiang Mai most saliently, view uncertainty and fluctuations in river flows. But 
not all of these shifts in thinking have arisen as a result of actual experiences with water; many have been 
driven by shifts in thinking among the experts in academia, multi-lateral banks and the national water 
bureaucracy. The widespread enthusiasm for IWRM as an ideal rather than a challenge to current practices 
is testimony to that (Biswas et al. 2005, Molle 2007a). The river to basin transition has been built on 
rhetorical rather than practical foundations. IWRM in Thailand is akin to nirvana (Molle 2008): desirable, 
unattainable, and reprogrammable at will.  

Table 3. Examples of common discursive practices deployed by actors to influence the emergence and 
evolution of different water management regimes. Arrows (→ ←) in column 4 indicate direction of 
support in transition. 

Discourse Proponents Circumstances Transitions 

Dry season water 
shortages are caused by 
insufficient storage 
therefore need to 
augment supply 

RID, farmers, Central 
Government 

Before end of dry 
season; during dry 
season conflicts 

Dry → Wet 

Dry season water 
shortages are caused by 
deforestation  of upper 
tributary watersheds 
therefore need to 
protect and reforest 

Low-land irrigation 
farmers 

RFD (DNP) 

Popular media, 
conservation NGOs 

Before end of dry 
season; during dry 
season conflicts 

Dry → Wet 

Farmers have a natural 
right to free water.  Rice 
farming is the true, 
ancestral, roots or 
foundation of Lanna 
culture. 

Muang-fai 

Local rural NGOs 

In response to hints of 
water pricing or formal 
changes in priority 
allocations away from 
agriculture 

Farm ← City 

Dry → Wet 

Need to return to living 
with the river and its 
flood-ebb cycles as this 
is the true, ancestral, 
roots of Lanna culture. 
Need to make space for 
water. 

Environmental NGOs 

Lanna revivalist NGOs 

Some RID officials 

In response to 
difficulties or side-
effects of full-control 
approaches to flood 
management in city 

Farm ← City 

Good → Service 

We are a modern 
society; floods are 
unacceptable in a city 
that depends on tourism 
and related commerce. 

Businesses in flood-
prone areas 

Municipal election 
candidates (some) 

After losses incurred in 
major flood events 

Farm → City 
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Water like any other 
scarce resource should 
be allocated efficiently, 
that is, to the highest 
value uses. Sometimes 
that is no longer 
agriculture. 

ADB, EGAT, Industry 
and parts of 
Government 

Shortages of water for 
industrial development, 
conflicts with 
agricultural uses 

Farm → City 

River → Basin 

River is a sewerage pipe; 
need to improve flows 
through canals, and 
treat waste water. 

Urban NGOs 
Municipality (parts) 

 

After exposure or 
reviews of poor water 
quality in city canals 

Good → Service 

Farm → City 

4.2 Practices 

Throughout this history of rapid economic development there have been ebbs and flows of bureaucratic 
and wider public interest in how water should be managed.  The firms, state agencies and households 
situated in the expanding peri-urban fringes around Chiang Mai and Lamphun have been central to all 
three transitions. Their strategic practices to manage shortage and exces of water have been diverse 
reflecting constraints and capacities (Table 4). With shifts in employment and income sources away from 
agriculture (Rigg and Nattapoolwat 2001, Rigg 2006)  stakes and interest of households in how water 
should be managed have repeatedly shifted: under the farm to city transition to apathy except where floods 
are an issue. Whether substantial change in management ensued or not depended somewhat on larger 
political economy that gave opportunities for participation and local representation in government or 
through market-driven practices.  

Lobbying, media inflation and political opportunism (Figure 4) has become a crucial part of water 
management. It has even shifted the level of management and impacts (Lebel et al. 2005). Now, for 
example, it is quite difficult for the Thai state to build dams within its territories because of well-organized 
opposition to such projects by civil society (Hirsch 1998, Dore 2003).  Instead Thai investors and the 
government pursue their interests in water and energy projects in neighboring countries, particularly, 
Myanmar and Lao PDR that are under more authoritarian rule. There are current proposals for inter-basin 
transfers in the Upper Ping River involving constructions in Myanmar as well as system of tunnels within 
the basin. Large-scale project proposals are a guaranteed focus of an internationally-connected and pro-
active civil society networks, in part, because of the controversial and non-transparent history of decision-
making around past projects (c.f. Huitema & Meijerink, this volume). 

Table 4.  Examples of strategic practices (and associated technologies where relevant) deployed by actors 
to influence the emergence and evolution of different water management regimes. 

(Strategic) Practices Proponents Circumstances Transitions 

Stealing water from canals 
with small moveable pumps 

Orchard farmers, 
Vegetable farmers, 
Businesses 

Late dry season in 
downstream water short 
irrigation sections 

Dry → Wet 

Claiming right to free water 
from canals as a state agency 
and using large intake systems 
to get it 

University Campuses, 
Army Camps,  

Proximate location to key 
canals 

Farm → City 

Clandestine monitoring or 
public disclosure of water use 
and outlet water quality 

Villagers living near 
pollution sources 

Proximate to major private 
water users and disposers 

Good → Service 
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Building flood diversion 
structures and walls to protect 
housing estates or commercial 
buildings 

Private developers Flood-prone areas Farm → City 

Pushing through public 
consultation processes quickly, 
with little prior information, in 
awkward places, and 
constricting debate to small 
projects 

RBO and supporting 
consultants for annual 
planning cycles 

Tight deadlines from 
donors; no real 
commitment to deliberative 
processes 

Farm → City  

River → Basin 

 

Exploring wide-range of issues 
than were “mandated”. Adding 
new participants. 

RSBOs and TAOs 

Local leaders or 
would-be leaders 

Opportunity to push for 
local representation and 
deliberation. 

Good → Service 

River → Basin 

 

Planting beyond agreed plans 
then bargaining for more water 
late in the season 

Irrigation farmers When RID appears to be 
allocating less than it could 

Dry → Wet 

 

Engaging in the management of water has been a means through which different actors to gain power over 
resources (not just water) and other people. Resisting local community or state agency management 
initiatives, likewise, can be issue of power more broadly then over the amounts of water allocated to 
particular channels at particular times, or who does (maintenance) work for whom (Table 4). 

On the other hand, powerful actors within organizations of the state use its institutions and daily 
procedures to make individuals more governable.  With respect to the making of social order in northern 
Thailand has been largely driven through central line agency departments of forestry and irrigation.  It is 
only in the past one or two decades that various constitutional and administrative reforms rather than laws 
directly concerned with water, land and forests, have begun to shift the centres shaping governability.  The 
range of strategies and tactics through which politicians, bureaucrats and business leaders now need to 
adopt to get their subjects in-line are much more diverse (Table 3, Table 4).  

4.3 Rules and alliances 

The capacity to turn support for a particular transition into policies, procedures and programs that help 
institutionalize practices often requires alliances between local and national level politicians and 
bureaucrats. Each of the transition has involved as part of suite of changes promoted, or realized, 
institutional reforms. There have been examples of efforts to institutionalize practices in different 
components (see Section 3) of water management (Table 5). 

Table 5.  Institutionalizing practices in the four key transitions in how water has been 
managed in the Upper Ping River Basin.   

Management 
Transition 

Planning  
identifying issues 
& setting 
objectives 

Developing 
building 
infrastructure & 
transforming land 

Allocating 
distributing water, 
burdens & risks 

Using 
for crops, 
industry, 
households & 
environment 

Wet to dry Gaining public 
acceptance for 
new infrastructure 

Financing and 
investing in 
infrastructure 

Water User 
Groups 

Rights to use 
based on fees 
(rather than labor 
contributions) 
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Farm to city Urban-industrial 
and regional 
development 
planning 

Investing in delivery 
infrastructure. 
Service contracting. 

Securing supplies 
through service 
agreements 

Waste water 
standards and 
water treatment 
technologies 

River to basin Basin and Sub-
Basin planning 
activities 

Multi-stakeholder 
negotiations  

Multi-level 
planning and 
budgeting 

Mulit-level 
coordination 
procedures  

Good to service Acknowledging 
and sometimes 
valuing services 

Incentive and 
payment schemes 

Land and water 
use planning 

Monitoring & 
accounting 
systems 

 

 

Thus, under the river to basin transition efforts to engage stakeholders have carefully framed by the 
Department of Water Resources to a certain types of small infrastructure projects and a complex planning 
procedure that allows traditional experts in the bureaucracy to regain control of the outcomes.  At the river 
sub-basin level institutionalization has intentionally been much more diverse (Thomas 2005a) but it is 
unclear that such an enabling framework for local government and user groups will continue to be 
pursued. Institutionalizing under the goods and services transition (Table 5) is also fairly exploratory with 
discussion about payment for ecosystem services underway but not yet implemented. 

How societies’ manage water from rivers can remain relatively stationary for long periods despite 
substantial changes in other social processes; whereas, at other times, water management paradigms seem 
to move through the revolving doors of water agencies without any appreciable changes in the uses, 
conditions or supply (Olsson et al. 2006).    Transitions, in short, are full of surprises and frequently less 
coherent than retrospective policy-making imply (Folke 2003, Mosse 2004).  Policy changes may be more 
about writing history than making it. 

The net outcome of the various incomplete transitions (Table 2) has been a substantial increase in 
institutional density and complexity of governance  (Tan-kim-yong et al. 2005, Garden et al. 2006b). 
Water and land governance from the highlands through to the lowlands is affected by the practices of 
actors and emergence of formal and informal rules at multiple levels (Lebel et al. 2005). Cutting across 
these level-dependent features are important cross-scale interactions, some designed, but many, not.  With 
multiple levels, services and interest alliances to take into account negotiation becomes critical to 
articulating plausible systems of rights to water (Molle 2004a). Finally a range of both local and wider 
networks create opportunities for influence and knowledge to be exercised and shared in ways that can 
break some of scale-dependencies.  

The growth of political actors and arenas for decision-making around water and land management was 
checked again with the 2006 military coup that removed the popular, decisive and divisive Prime Minister 
Thaksin Shinawtra and the progressive “people’s” Constitution of 1997.  This history of lurching towards 
democratization and empowerment of local levels has been an important context in which all 4 transitions 
have unfolded. 

The notion of actors with divergent strategies pulling society away from certain management regimes 
towards others can explain a lot of what has been observed in the recent history of the Upper Ping River 
basin. But it does not, on its own, explain the lags, the periods of relative institutional stasis, or 
conversely, rapid paradigmatic shifts satisfactorily. For that we needed to explore more carefully ideas 
that some management regimes are sticky, or resilient, whereas others are more brittle. Crises associated 
with dry season shortages and abnormally severe flood events gave some insights into these dynamics. 
Interplay is also a key component of coevolution: in the Upper Ping River basin new institutional forms 
are overlain and interact with earlier systems rather than replace them. The outcome is a complex, but 
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highly adaptive infrastructural, organizational and institutional mix of state and communal, formal and 
informal, hierarchical and network, elements. 

5 Conclusion 

There have been four over-arching transitions in how river water has been managed in the Upper Ping 
River Basin in the last 50 years. First was a shift from managing for wet season only crops to adding 
irrigated dry season agriculture. Second, and before the first was ever completed, was a shift from 
managing for agriculture to prioritizing local urban and industrial needs. Third, and still far from complete 
because it is contested, has been a shift from managing various water budgets in isolation to a whole-of-
the-basin approach that includes land management. Fourth, an expanded view of water as not just a stock 
that can be stored or a flow which can be allocated or diverted, but also stocks and flows which provide 
other services and values to ecosystems and people.  

Throughout these four overlapping transitions meeting the water, energy and flood protection objectives 
for Bangkok and the Central Plains downstream has remained a high priority.  Many institutional 
mechanisms lock-in national policies into a “capital bias”. Thus, a key constraint for policy change in the 
Upper Ping River Basin has been the need to, first, “flow back through”, Bangkok.  

Both shifts and stasis in water management regimes can be partially explained with understanding the 
interests, beliefs, motivations and power of key actors involved. We exposed several strategies in play 
(Table 4). Successful strategies include both speech and texts that aim to shape planning agendas as well 
as practices that “get on with the tasks of water management” regardless.  Strategies that actors adopted to 
enhance transitions favorable to themselves (at least in the short term) are not necessarily fair to others or 
sustainable in the long term.   How transitions are governed makes a difference and this, in turn, depends 
on the broader institutional and political circumstances and transformations in society.  

Transitions are not necessarily envisioned or designed; rather they are the outcome of open and silent 
contests among actors as well as side-effects of other transformation processes. River basin management 
practices are shaped by the interplay and co-evolution of formal laws, regulations and the mixing of 
traditions and norms for resolving water conflicts and cooperating on its exploitation.  

Another feature of the transitions taken together has been a fortunate series of averted crises real and 
imagined. A crisis around insufficient dry season water supply for agriculture was averted as a result of 
wider economic changes that saw less people working in agriculture and technological improvements.  A 
crisis around loss of upland forests and related services is being avoided as a result of economic migration, 
a wider and better shared understanding of real impacts of land-use on hydrology. 

Taken together the experiences in the Upper Ping River illustrate several attributes of complex adaptive 
social-ecological systems. They are multi-level, involve substantial variability and important uncertainties, 
institutional changes are discontinuous, and fundamental system objectives are contested and prone to 
change. The co-evolution of institutions is as much as a side-effect of many social interactions pursuing 
divergent interests as an outcome of integrative design. Water management, consequently, lurches 
forwards, backwards and sideways through different regimes over time but without necessarily discarding 
key institutional or infrastructural elements of the past. The ensuing co-evolution of institutions is as much 
an outcome of contested perspectives and overlay as replacement and integration. Transitions begun are 
rarely completed. This complexity, nevertheless, has its merits, providing alternative platforms for 
deliberation, policy influence and getting access to water at multiple levels in the face of policy and 
resource uncertainties. 

These realities in northern Thailand defy a blueprint approach dominated by a single agency. Rather these 
transition dynamics underline the need for better governance. The alternative allocations, interventions 
and investments in water resources development, flood protection and basin-wide development more 
broadly needs prior and well informed deliberation. Changing circumstances, technologies, and 
environmental conditions as well as shifting values mean that negotiations over water are never over. 
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Management systems, tightly designed and more self-organized and emergent, both need to be flexible 
enough to adapt. Multi-level and polycentric institutional forms seem most likely to support the next 
transition towards fairer and more sustainable water management (Lebel et al. 2006a, Lebel and Garden 
2008) but this study of transitions underlines some of the inevitable complexity that will be involved. 
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