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Abstract For decades, the Chinese government has been searching for solutions to cope
with the increasing imbalance between the supply and demand of water in the Yellow River
Basin. This paper aims at a better understanding of the development of the water allocation
regime in the Yellow River Basin between 1950 and 2009, introducing a fresh perspective
based on the notion of “regime transition”. Accordingly, we investigated 1) whether so-
called “Windows of Opportunity for Transition (WOPTs)” emerged, triggering a transition,
and whether WOPT(s) resulted in a stable transition towards the new regime; 2) how
informal learning processes and epistemic communities have contributed to the regime
change. We adapted Kingdon’s “multiple stream model” and identified four WOPTs from
the 1950s, analyzing the reconfiguration process of the regime after the onset of the
transition. Our examples of two types of informal learning processes demonstrate their
contribution to the creation of WOPTs and the reconfiguration of the regime. Furthermore,
this study indicates, in a qualitative manner, how epistemic communities contribute to the
knowledge base of the regime, and thus to its development. Finally, we have provided a
general insight into the further development of the water allocation regime and highlighted
potential avenues for further studies.

Keywords Yellow River Basin . Regime transition . Water allocation . Informal learning .

Epistemic communities

1 Introduction

The Yellow River, the second longest river in China, played an important role in China’s
socio-economic development. The river basin accommodates approximately 12 % of
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China’s population (Hu et al. 2005). However, its annual runoff provides only about two per
cent of China’s naturally available water resources (MWR 2006). The per capita renewable
water availability is 530 m3, which is far below the critical level for severe water scarcity of
1,000 m3 per capita (Cai 2008). In recent decades, climate change has aggravated water
scarcity in the basin. An obvious tendency of decreasing precipitation has been observed in
the Yellow River Basin since the 1950s (Ding et al. 2007). In addition, water demand has
increased dramatically due to the rapid socio-economic development in the basin. For
instance, annual withdrawals from the Yellow River for human use totaled about 35.1 billion
m3 in 2008 (YRCC 2009), as opposed to 12.2 billion m3 in the 1950s (Liu and Xia 2004).
What is more, the interdependence of water users has grown, especially since the 1970s.
Water use competition has dramatically intensified between upstream and downstream
provinces as well as between the agricultural sector—still the largest water user—and the
rapidly growing industrial sector (Cai 2008).

A number of excellent studies have been conducted to support water allocation in the
Yellow River Basin (e.g. Shao et al. 2009; Xia et al. 2009; Zhao et al. 2009; Xu et al. 2002)
as well as to explore the development of the water allocation regime in the Yellow River
Basin (e.g. Wang 2005; Ma et al. 2007; Wang et al. 2008). This paper aims to provide
additional inputs to the latter. Pahl-Wostl (2007) claims better understanding the dynamics of
the development process of a regime is essential for supporting the regime to transition
towards a desired status, e.g. an integrated and adaptive water management. However, the
current studies on the development of the water allocation regime in the Yellow River Basin
focused primarily on the outcomes of structural changes, in particular, institutional changes.
No explicit, detailed investigation into the underlying process and dynamics of the regime
development has yet been made. This paper will highlight this aspect, i.e. to investigate how
the water allocation regime in the Yellow River Basin has developed since the 1950s.

2 Method

There is no universal definition of a regime. We applied the regime concept proposed by Van
der Brugge (2009) to enable us to zoom in the water allocation regime and analyse the
internal dynamics of the regime. He characterises a regime by three components: actor,1

process2 and structure. He distinguishes between three types of interconnected regime
structure components: culture, institutions and physical infrastructure. The culture structure
encompasses a management paradigm,3 discourse, values and knowledge base. The institu-
tion structure contains regulative institutions, which can be described as “formal legal
structures, regulatory frameworks, formalized professional rules of good practice as typically
codified in professional handbooks” (Pahl-Wostl 2009). The physical infrastructure includes
irrigation channels, for example.

A regime becomes unstable when the existing management paradigm is reflected upon
and called into question. We claim that transition is triggered by the opening of a Window of
Opportunity for Transition (WOPT). Our conceptualisation of WOPT was built on the
“multiple stream model” of policy changes developed by Kingdon (2003), who stated that

1 According to Van der Brugge (2009), the “actor” component includes both individuals and organisations.
2 The “process” component connects actors to regime structures (Van der Brugge 2009). It can include
management practices such as the decision-making process of water allocation.
3 A management paradigm refers to strategic goals, problem framing and how to achieve these goals (Pahl-
Wostl 2009)
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“the probability of an (policy) item rising on a decision agenda is dramatically increased”
when the coupling of three independent streams—problem, political, and policy stream—
takes place. “Windows are opened by an event either in the problem or political stream,” i.e.
a problem window and a political window. A policy item is most likely to rise to the agenda
when it is connected to both windows (Kingdon 2003). Given that regimes have a broader
scope than policies, we redefine the three streams in Kingdon’s model. First, according to
Kingdon (2003), a political stream consists of “public mood, pressure group campaigns,
election results, partisan or ideological distributions in Congress, and changes in adminis-
tration” (Kingdon 2003). The scope of this stream needs to be reconsidered when applying
the Kingdon model to the context of the Chinese political system and the water allocation
regime. Firstly, elections in China and their results are not as influential as in western
democratic countries. Secondly, the interest groups related to water allocation are the
riparian governments and sectors that withdraw water from the river. Thus, the public mood
is less relevant. Thirdly, for issues that may largely influence the socio-economic develop-
ment across provinces, such as water allocation in a river basin, central government has the
final say. In addition, the River Basin Commissions in China are only representatives of the
Ministry of Water Resource (and thus central government) at the river basin level.
Accordingly, the political stream in this paper focuses on 1) the struggles by interest groups
to obtain more water and; 2) the ideologies, in other words, the paradigm of the central
government for water allocation. The political stream is located in the cultural structure as
well as the actor and process dimensions of the water allocation regime. It also reflects
interactions between different geo-administrative levels within a regime, for example,
negotiations between the central government and riparian provincial governments. An event
in the political stream becomes a “political window” when a struggle between competing
interest groups becomes significant or a paradigm change of the central government takes
place. We claim that the latter case is the precondition for transition. The political window
can be enlarged when the struggle becomes increasingly significant. Secondly, we define
that a problem stream arises from interactions between a management regime and a
landscape in which it is embedded. A landscape builds up an exogenous environment for
the regime development (Geels 2004), consisting of a set of slow-changing components such
as socio-political conditions as well as shocks such as dramatic ecosystem degradation. An
event in the problem stream can become a “problem window” when mainstreaming actors,
e.g. key decision-makers, are aware of or experience a significant mismatch between a
management regime and the landscape or a crisis in the landscape. A problem window
triggered by an external crisis can only develop into a WOPT if it coincides with a political
window. The problem window can be enlarged when actors attach increasing attention to the
problem. Thirdly, we rephrase the “policy stream” the “solution stream”, which includes
policy items, innovative infrastructures, change of decision-making processes, etc. Thus, this
stream resides in all structural components as well as the process component of a regime.
When the solution stream provides alternatives to match both the political window and the
problem window that coincides with the political window, three streams join into one “single
package.” This creates a WOPT and triggers a regime transition. A transition is less likely to
be triggered without such a critical joint. Even if the problem window and the alterative in
the solution stream that represents a novel paradigm meet, this may not lead to a transition,
due to the absence of a political window containing such a novel paradigm. On the other
hand, although the joint of the problem window and the political window may momentarily
“shake” the regime, such a “shake” is likely to fade without the alternatives provided by the
solution stream (Kingdon 2003). However, not all WOPTs will result in a stable transition.
The regime resists change since it has long been stabilised by the interdependence of all

Water Allocation Management Development in the Yellow River Basin 3397



structural components, actors and processes that have coevolved in the past. As transition
starts, a new configuration of all these elements of a regime needs to be established in the
solution stream. This immediate configuration process is essential for stabilising a transition
towards a new regime, without which the regime state can easily revert to the original “basin
of attraction”.4

Growing evidence demonstrates that two components are essential for a successful
regime transition by facilitating the opening of the WOPTs or by turning WOPTs into
transformative change: informal learning processes5 and epistemic communities (e.g.
Gunderson et al. 2006; Linderman 2006; Olsson et al. 2006).

Informal learning processes prepare and navigate a transition by helping to identify
problem and political windows, explore management alternatives and bring them into the
regime, and develop strategies to reconfigure the regime (Olsson et al. 2006; Folke et al.
2005). The latter two add new elements to the solution stream. The informal nature of an
informal learning process is manifested in the following two aspects. Firstly, the results of
these processes are not legally binding. Secondly, the participants—both governmental and
non-governmental actors—join the learning processes either inside or outside their obliga-
tions. The nature of these processes supports experimentation with new ideas, and leaves
entrenched positions. It is claimed that informal learning only becomes effective for formal
policy processes6 when they are closely linked to them (Pahl-Wostl 2009).

An epistemic community, according to Haas (1992), is “the network[s] of professionals
with recognized expertise and competence in a particular domain and an authoritative claim
to policy-relevant knowledge within that domain or issue-area.” Lindemann’s case study
(2006) on the transformation of European water management shows that epistemic commu-
nities contribute to the regime transition process by developing a shared understanding of
problems, enhancing the knowledge base of the water management regime (i.e. the cultural
structure of the regime) and thus reducing uncertainties. In addition, at the time of crisis or
rapid change, epistemic communities probably become particularly influential, given the
importance of knowledge in such situations. They can directly influence policy formulation
by presenting decision-makers with causal models of issues at hand, redirecting various
policy interests and suggesting alternative approaches to deal with the issues (Haas 1992).

Thus, to understand the development of the water allocation regime in the Yellow River
Basin in the period from the 1950s to 2009, we have devoted special attention to:

& how the WOPT(s) emerged and whether they resulted in a stable transition to new
regimes;

& how informal learning processes and epistemic communities have contributed to the
development and transition of the water allocation regime.

Firstly, as noted above, we examined whether a WOPT emerged by identifying the
joining of a problem window, a political window containing a new paradigm and a
corresponding item in the solution stream. We then investigated whether reconfiguration
took place in the regime structure to stabilize the transition.

Secondly, we highlighted key events in formal policy processes within a specific WOPT
or a political window. Given the limited data availability, only key recent events were

4 A “basin of attraction” refers to “a region in state space in which the system tends to remain” (Walker et al.
2004). It can be a regime and the social-ecological system operating under this regime (Van der Brugge 2009)
5 Sometimes the informal learning process is called the “informal network” or “informal learning cycle”. To
emphasise the process aspect of this term, we use the term “informal learning process” here.
6 Here, the formal policy process includes activities ranging from state/policy assessment, goal setting, policy
formulation and policy implementation to monitoring & evaluation (Pahl-Wostl 2007).
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analyzed in greater detail. Informal learning processes were then identified around these key
events. Here we limited our attention to two types of informal learning processes: policy
experiments and research projects, which are closely linked to formal policy processes. As
noted above, common features of informal learning processes are: (1) no legally binding
outcomes, and; (2) sufficient freedom is left for learning. Furthermore, we investigated the
actors and outcomes of informal learning processes to understand how they are linked to
formal policy processes and how these learning processes contributed to a transition.

Thirdly, for the purpose of analysis, we categorized two types of epistemic communities
according to the origin of the experts (i.e. whether located inside or outside the management
body). We then attempted to find evidence on whether each type has enhanced the knowl-
edge base of the river basin water allocation regime and contributed to the regime transition.

A triangulation approach was employed for data collection. Literature review and doc-
ument analysis were the main data collection methods. Data sources include governmental
documents and reports, governmental websites, politicians’ speeches, academic literature
and media reports. In addition, face-to-face interviews with experts were conducted. The
experts included one former staff member of the Water Diversion Department of the Yellow
River Conservancy Commission (YRCC) and four researchers from two departments within
the Yellow River Institute of Hydraulic Research (YRIHR) of the YRCC. A map with key
activities at a specific stage of the regime development was used to help interviewees recall
the informal learning processes that contributed to these key activities.

3 Historical Development of the Water Allocation Regime of the Yellow River Basin
in the Period from 1950 to 2009

Two aspects of water allocation are presented: 1) riparian and ecosystem water allocation:
water allocation among riparian provinces for their socio-economic development as well as
to the ecosystem and 2) sectoral water allocation: water allocation among economic sectors.

During the 1950s, the central government set “Take Grain as the Key Link”7 as a primary
national development goal. Since the Yellow River Basin has always been one of the major
agricultural areas in China, the agricultural sector was prioritised when it came to water
withdrawal. Vast irrigation systems were established during this period (YRCC 2008a). The
“Comprehensive utilization plan of the Yellow River Basin” formulated by the YRCC in
1954 specified that 47 billion of the 54.7 billion m3 of natural runoff would be allocated to
the agricultural sector (Ma et al. 2007).

Water use conflicts between several provinces took place during the irrigation peak
demand period. Thus, the “utilization plan” included a first water allocation scheme among
riparian provinces (“1954 Scheme”) (Table 1). However, it was merely an irrigation water
allocation plan, based on the irrigation areas and agricultural products of each province (Xue
2005). Additionally, due to the lack of legal status and attention from the central govern-
ment, the “1954 Scheme” was not fully implemented (Ma et al. 2007).

In this period, the Yellow River was perceived as an unlimited water source. In fact, this
perception existed throughout China’s history. For a long time, Yellow River Basin man-
agement focused on flood management (Zheng et al. 2006). Consequently, water withdrawal
was arbitrary. Despite such water use behaviour, flow remained sufficient for flushing
sediment. The amount of water entering the sea was 48.1, 50.1 and 31.1 billion m3 in the
1950s, 1960s and 1970s, respectively.

7 Under this development goal, the whole country aimed at increasing grain production in all kinds of ways.
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In the 1970s, water demand from riparian provinces increased significantly, due to the
development of the industrial sector and the growing population. Conflicts among riparian
provinces concerning water withdrawal increased. In 1972, the Yellow River dried up for the
first time before reaching the sea8; interruptions have become frequent ever since (Fig. 1).
However, the 1972 interruption did not gain central government’s immediate attention (Hou
2011).

It was not until the early 1980s that water reallocation among riparian provinces in the
Yellow River Basin hit central government’s agenda. Meanwhile, from 1981 central gov-
ernment shifted its focus from hydraulic infrastructure construction to water management.
In-depth research had been conducted to predict future water demand (not only the water
demand of irrigation, but also that of the industrial and domestic sector) and water resources
in the Yellow River, based on which the Ministry of Water and Hydropower proposed
suggestions on water allocation. (YRCC 2008b). In 1987, a new “Yellow River water
allocation scheme [No. 61]” (State Council 1987), based on the research outcomes and
consultation with riparian provinces, was approved by the State Council. It allocated initial
water use rights to all riparian provinces as well as the ecosystem, in the period before the
operation of the South-North Water Transfer. The total annual runoff of 58 billion m3 was
divided into two parts: 37 billion m3 as the maximum water supply capacity to human use
(Table 2) and 21 billion m3 for sediment flushing. This was the first time the negative
consequences of water overexploitation on ecosystem functions were formally considered in
water allocation.

Water withdrawal was legalised at the national level during this period. In 1988, the first
Water Law specified that a Water Withdrawal Permit (WWP) system should be applied for
all water abstraction .9 In 1994, the Ministry of Water Resource (MWR) empowered the
YRCC to organise the WWP and Total Amount Control (TAC)10 for all riparian provinces
based on the “1987 Scheme”.

In spite of establishing the “1987 Scheme” and introducing the WWP & TAC system,
riparian provinces often violated the rules. Firstly, incentive mechanisms for riparian prov-
inces and water user groups were not set up by central government. Secondly, despite being
authorised by the MWR, the YRCC had very limited powers to enforce water diversion. As a
ministry, the MWR has insufficient power to influence provincial governments. Thirdly,
water allocation was not managed by the YRCC alone. The YRCC was only in full charge of
water allocation at the downstream section of the river. Water allocation of the upstream and
middle stream had long been decided by the Yellow River Upstream Water Diversion

Table 1 Water allocation scheme in the 1954 River Basin Plan

Qinghai Sichuana Gansu Ningxiaa Inn. Mongolia Shaanxi Shanxi Henan Shandong Hebei

4 4.5 5.73 4.7 2.6 11.2 10.1 7.74

a: Water allocation to Sichuan and Ningxia Provinces were not included in the 1954 Scheme. Ningxia
Autonomous Region was not established at that time and its quota was integrated in that of Gansu Province.
Sichuan only has a small part which belongs to the Yellow River Basin, which was probably why it was not
included in the scheme

Source: Ma et al. (2007)

8 This will be referred to as “interruption” in the paragraphs that follow.
9 There are certain exemptions, such as for livestock and domestic purposes in rural areas and rural collectives
taking water from their own ponds and reservoirs.
10 The TAC refers to the total water withdrawal quantity allowed for an administrative unit.
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Commission, which consisted of the YRCC, the North-West Electricity Management
Department, the Dam Management Departments and the governments of upstream riparian
provinces. Fourthly, the “1987 Scheme” only specified an annual water consumption quota,
i.e. annual water use rights, in normal years and failed to consider uncertainty due to natural
intra- and inter-annual variability (YRCC 2008b; Shao et al. 2009). Finally, the enforcement
of WWP & TAC was also ineffective due to the difficulty of monitoring, for example (Wang
2003b).

Additionally, due to the change in national economical priority from agriculture to
industrial and urban development, the Water Law issued in 1988 stipulated that the priority
of the WWP should be given to water use in the domestic and important industrial sector,
instead of the agricultural sector. In most provinces, however, water use rights for sectors
were not clearly specified. Thus, while agricultural water use continued to be intensive,
arbitrary and inefficient, the industrial sector faced severe water shortages (Hu et al. 2005).

Since the 1980s, the Yellow River Basin has experienced rapid development. The riparian
provinces have become more focused on economic development due to the market-oriented
reforms initiated since 1978. The population also grew rapidly. These developments
demanded significant quantities of water and resulted in increased conflicts over water
allocation among riparian provinces. In the 1990s, the exploitation rate11 of the Yellow
River reached almost 70 % (Lin and Deng 2003).

As a result, water allocated for the river ecosystem was abstracted for human use. The
amount of water entering the sea in the 1990s reached 14.1 billion m3, about 30 % of that
during the period from 1950 to the 1960s. In addition, the river flow dried up before reaching
the sea every year between 1987 and 1997. In 1997, the interruption was sustained for
226 days over a length of 704 km (Fig. 1). The interruption brought enormous loss to the
riparian regions, especially to the industrial and agricultural sector (Wang et al. 2008).

In response, the former Vice Premier Wen Jiabao urged that the Yellow River issue
should be placed on central government’s agenda. At the end of 1998, the State Planning
Commission (SPC)12 and MWR formulated the “Administrative Measures of Yellow River
Water Diversion”. It stipulated the principles and procedures of water diversion and author-
ised the YRCC to undertake unified water diversion to ensure the enforcement of the “1987
Scheme”. Considering variations between different years and within each year, the YRCC

11 The exploitation rate refers to the proportion between water supply by the river (covering at least 75 % of
water demand) and the average annual water resource of the river in recent decades.
12 The current National Development and Reform Commission (NDRC)

Fig. 1 Interruption days and length of the Yellow River

Water Allocation Management Development in the Yellow River Basin 3401



formulated an annual water diversion plan with detailed monthly water allocation quota.
According to different natural runoff and storage rates in the reservoirs. The “1998
Measures” addressed the shortcomings of the “1987 Scheme”, for example, it specified
the principle of “the same increase proportions of water diversion to all provinces in the wet
year and the same reduction proportions in the dry year.” In 2003, the YRCC specified the
critical level of discharge of various important river sections. When the discharge falls below
the critical level, water abstraction in certain provinces is severely constrained or even
stopped (Xue 2005). Despite a more stringent and improved water allocation institutional
framework, water allocation did not always follow the rules. For example, during the 2002
drought, after its “tactic begging”, downstream Shandong Province obtained an additional
0.8 billion m3 of water from the State Council to support its irrigation at the cost of reduced
water allocation to two upstream provinces. However, these two provinces were not
compensated (Wang 2003c).

In 2006, based on the experiences gained from the implementation of the “1998
Measures”, the State Council issued “Yellow River Water Diversion Regulation [No. 472]”
(State Council, 2006). It was the first regulation on water allocation at the river basin level in
China. This regulation aims to ensure strict compliance with the “1987 Scheme” by riparian
provinces. It stipulates that province governors should take full responsibility for violations.
In addition, it specifies that the annual water diversion plan should be developed by the
YRCC in consultation with water resource or management bureaus of all riparian provin-
ces13 and reservoir management bureaus, and be approved by the MWR. This consultation
process is described as very hard by the water diversion bureau of the YRCC. It involves
severe conflicts between riparian provinces, which are often settled by commands from
central government (Xi 2010).

Meanwhile, the water management paradigm at the national level has also evolved. After
the national flood in 1998, central government reflected on the existing water management
regime that had focused exclusively on fulfilling human needs by applying an engineering-
oriented approach. Consequently, the MWR stated that the water management paradigm
would change from “hydraulic engineering” towards “resource water conservancy” (Wang
2003a), which aims at achieving “harmony between human and nature” and emphasises the
importance of the institutional dimension of water management. Theories of market instru-
ments, such as water rights and water markets, were proposed by both MWR and the
scientific community. In 2001, the MWR proposed new strategic goals for Yellow River
management. “To ensure the Yellow River (physically) reaches the sea” was among these
goals (YRCC 2001). At the YRCC working conference in 2004, the Director of the YRCC
announced “maintaining the health of the Yellow River” as the vision of Yellow River
management. Following this vision, the strategic goal of water allocation is to ensure
“environmental water needs, that the Yellow River (physically) reaches the sea” (Li 2004).

13 Henan River Management Bureau and Shandong River Management Bureau, affiliated to the YRCC, are in
charge of water allocation in Henan and Shandong Province.

Table 2 1987 Water allocation scheme

Qinghai Sichuan Gansu Ningxia Inner
Mongolia

Shaanxi Shanxi Henan Shandong Hebei Tianjin

1.41 0.4 3.04 4 5.86 3.8 4.31 5.54 7 2
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The WWP system at both national and river basin level has also been further developed.
In 1999, the MWR further enhanced the YRCC’s authority to enforce the WWP & TAC
based on the water diversion procedure specified by the “1998 measures”. In 2002, the
amended Water Law stipulated that water use rights shall only be obtained once water users
have obtained a WWP and paid the associated water fees. In the same year, the YRCC
formulated the “Administrative Measures of the WWP & TAC in the Yellow River Basin
(interim)”. Under this “Measures (interim)”, the total water consumption by a specific
province, i.e. the total WWP issued by the YRCC and water management departments at
different administrative levels minus the total water amount returning to the main stream and
tributaries of the Yellow River, should not exceed the amount assigned by the water
allocation scheme approved by the State Council (YRCC 2008a). In addition, it specified
that the approval of WWP applications by new, expanded and retrofitted projects should be
suspended for those provinces (and regions) which already abstract all water allocated to
them and do not have additional new quota allocated by the YRCC. In 2006, the State
Council issued the “Ordinance of Water Permits and Water Resource Fee Management (No.
460)”, which stipulated that provincial or Autonomous Region governments are in charge of
allocating WWP to its cities and counties. In 2007, the YRCC started to work with riparian
provinces on the water use allocation to different administrative levels within these prov-
inces (MWR 2007). Such a detailed allocation of WWP is essential for allocating and
diverting water in the main stream as well as the tributaries of the Yellow River.

During this period, the Yellow River Basin experienced a further boom in industrial
development, resulting in increased tension between water supply and demand, especially in
the industrial sector. However, the agricultural sector still used water arbitrarily. Since 2003,
water use rights exchange between the agricultural and the industrial sector has been
experimented with upstream. To guide and support the implementation of this new policy
tool, the “Administrative Measures of water rights exchange in the Yellow River Basin
(Interim)” and the “Approval Method of water-saving infrastructures for water rights
exchange in the Yellow River Basin (Interim)” were formulated in 2004 and 2005, respec-
tively. The “Ordinance (No. 460)” (State Council, 2006) also opened the door for water
rights trading if it can be demonstrated that the amount of water to be traded is saved by
adjusting products and industrial structure, applying water-saving production processes, etc.
In 2009, a new WWP & TAC policy issued by the YRCC—“Implementation details of
WWP management in the Yellow River Basin”—replaced the “Measure (interim)”. It
stipulated that those projects that are unable to gain WWP approval based on “Measures
(interim)” can now obtain WWP through water use rights exchange projects approved by the
YRCC.

It is worth noting that the establishment of Water User Associations (WUA)14 in different
irrigation districts played an important role in the implementation of water use right
exchange between the agricultural and the industrial sector. Since Chinese farmers had
many small scattered plots of land, it was very difficult to monitor volumetric water use at
farm level (Xie et al. 2009). The exchange of water use rights has been facilitated by
entitling WUAs to have water use rights. However, agricultural water users have little
knowledge of their water use rights and have not been compensated for transferring the
quantity of water they saved to industry. In addition, water rights exchange pilots have not
reflected market signals (Cenacchi et al. 2010; Wang and Zhang 2010).

14 WUA is an organisation consisting of agricultural water users in a specific hydrological (recommended) or
administrative unit to manage water-related issues.
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From 1999, ecosystem degradation in the Yellow River Basin significantly slowed down
and no interruptions have occurred in the mainstream of the Yellow River since. Despite the
low natural runoff between 2000 and 2002,15 the river flow in the mainstream still reached
the sea (Fig. 1). However, studies point out that the critical level of river discharge set at
different sections for preventing physical “interruption” was too low to meet the water need
of the river ecosystem to fulfil its different functions (Ni and Qian 2002). At the YRCC
working conference in 2008, Director Li proposed “to ensure the integrity of river ecosystem
functions”16 as a new strategic goal of Yellow River management. Research has been
initiated by the YRCC to develop strategies to achieve this new strategic goal.

4 Discussion

4.1 How the WOPT(s) Emerged and Whether They Resulted in a Stable Transition

At the beginning of the1950s, we observed a problem window in riparian and ecosystem
water allocation: central government was aware that some provinces’ water demand could
not be met during the peak demand season. Conflicts between riparian provinces became
severe, opening a political window. This political window also contained central govern-
ment’s awareness of formal institutions’ needs for water allocation among riparian prov-
inces, which represented a new paradigm of water allocation. The “1954 Scheme” emerged
from the solution stream. Consequently, a WOPT opened for the riparian and ecosystem
water allocation, and triggered a transition in this part of the regime to that regulated by
formal institutions for water allocation. However, reconfiguration of the regime was insuf-
ficient after the opening of this WOPT. For example, no mechanisms were developed to
enforce the “1954 Scheme”. Meanwhile, the political stream was dominated by a paradigm
that focused on the new construction of water diversion infrastructures, and neglected the
management dimension of the water allocation regime. Accordingly, the regime reverted to
the original “basin of attraction”.

In 1972, a significant event took place in the problem stream: the first interruption of the
Yellow River. However, this event did not become a problem window immediately. It hardly
gained the attention of governments at various levels. A problem window opened from the
beginning of 1980s: central government became aware of the frequent interruptions that
occurred in the 1970s. Meanwhile, a political window opened containing the following
components: 1) conflicts over water allocation between riparian provinces increased signif-
icantly; 2) the central government shifted its focus of water management from new infra-
structure construction to management; 3) central government became aware of the urgency
of establishing formal institutions for water allocation within riparian provinces; 4) there was
an awareness of the negative impact of the human over-exploitation of ecosystem services
and needs of allocating water to the river ecosystem. These components were, in fact, not in
line with each other. For example, the fourth component potentially contradicted the first
one. The fourth component represented a new paradigm of water allocation. Meanwhile,
events had also taken place in the solution stream, such as studies on water resources and
water demand in the river basin. A formalised institution—the “1987 Scheme”—arose and

15 The natural runoff measured at Huayuankou station, the discharge control station for entering the lower
reach, was 37.1 %, 41.9 % and 46 %, respectively. It was lower than the average natural runoff since 1919.
16 This goal refers to an enhancement of biodiversity and ecosystem functions of water supply for sediment
transport, flood mitigation and self-purification (An 2009).
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was picked up by central government in 1987, which joined the problem window and the
political window. Thus, a WOPT for riparian and ecosystem water allocation opened at this
point and triggered a transition in this part of the regime to that regulated by formal
institutions, taking into account ecological sustainability.

Meanwhile, sectoral water allocation had evolved. A political window opened: the
strategic goal of the river basin water allocation regime was shaped by the change of
the national development priority, which prioritised domestic and important industrial
water use. However, the solution stream did not provide any alternatives that could
combine with the political window and the problem window. Thus, no WOPT opened
in this part of the regime. Intensive low-efficiency water use by the agricultural sector
continued.

After the opening of the WOPT for riparian and ecosystem water allocation, the
WWP & TAC system, a new legalised component of the national water allocation
regime, was added to the institutional structure of the water allocation regime at the
river basin to support the implementation of the “1987 Scheme”. However, a lack of
other institutions (e.g. incentive mechanisms) as well as the unchanging actor and
process dimensions (e.g. the decision-making structure of water allocation) in the
regime inhibited the enforcement of the “1987 Scheme”. The immediate reconfigura-
tion in the solution stream was thus insufficient. Meanwhile, the water demand of
riparian provinces and their conflicts over water allocation, which potentially compet-
ed with the idea of allocating water to the river ecosystem, had increased. This means
that the political window was kept open and enlarged. This, combined with insuffi-
cient reconfiguration, resulted in a low stability of transition to a new regime.
Accordingly, the regime reverted to the original “basin of attraction”.

Water allocation planned for the river ecosystem was abstracted for human use,
which led to a dramatic degradation of the Yellow River ecosystem. The interruption
continued and peaked in 1997. This significantly raised the central government’s
awareness of the degradation of the Yellow River ecosystem. Three new components
were added to the political window that opened at the beginning of the 1980s: 1)
central government realised the urgency of conserving the river ecosystem and
ensuring its services; 2) central government announced a new paradigm of water
resource management that aims to achieve “harmony between human and nature”;
3) the central government stressed the institutional dimension of water management
and, in particular, market instruments. The first two aspects were reflected in the
emergence of the new strategic goal: “ensuring the Yellow River (physically) reaches
the sea” as stressed by the MWR (2002) and YRCC’s new vision of “maintaining the
health of Yellow River” (2004). The “1998 Measures” that emphasised a stringent
enforcement of the “1987 Scheme” and authorised the YRCC to undertake unified
water diversion arose from the solution stream and was taken by the central govern-
ment to join the problem window and the political window. This joint was another
WOPT for riparian and ecosystem water allocation, which triggered a transition of this
part of the regime to that regulated by formal institutions and aiming at ecological
and economic sustainability.

Meanwhile, a new component entered the problem window: central government’s
awareness of the dramatically increased demand of the industrial sector and arbitrary
water use by the agricultural sector. The experimentation and institutionalisation of
water use rights exchange between the agricultural and industrial sector emerged from
the solution stream, which matched this problem window and was in line with the
third component of the political window described above—the emphasis on market
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instruments. This joining opened a WOPT for sectoral water allocation, which trig-
gered a transition in this part of the regime to an economically sustainable regime.

After WOPTs opened in these two parts of the regime, a reconfiguration process
started to stabilise the regime, for example, in its institutional structure, which
included the following aspects: improvement of the implementation details of the
“1987 Scheme”, legalisation of water allocation and diversion in the river basin
(“State Council, No. 472, 2006”), the further development of the WWP & TAC
system, political incentives provided for provincial governors, formulation of policies
for water use rights exchanges at both national and river basin level (e.g. “State
Council, No. 460, 2006”) and the detailed allocation of WWP to different adminis-
trative levels. Besides, the process dimension of the regime has also evolved to
stabilise the transition of the regime, such as the authority given to the YRCC for
unified water diversion. In addition, experiments in water use rights exchange were
also facilitated by the implementation of WUA, which was not initially located in the
solution stream of the water allocation regime. These immediate reconfiguration
processes after the opening of WOPTs increased the stability of the transition to the
new regime. However, although reconfiguration involves changes in the process
dimension, we observed that the top-down approach remained the dominant approach
for solving conflicts in water allocation and diversion. This approach is not sustain-
able from either economic or social perspectives. In addition, the YRCC is still
limited in its power of supervision and sanction of violations by local governments
(Wang and Zhang 2010).

The change in regime since 1998 resulted in an improvement of the river ecosystem:
since 2000, the Yellow River has managed to reach the sea every year. However, another
problem window opened: the YRCC realised that the existing strategic goal of “ensuring the
Yellow River (physically) reaches the sea” may not be sufficient for achieving the vision of
“maintaining the health of the Yellow River”. Meanwhile, the YRCC announced a new
strategic goal of the water allocation regime—“to ensure the integrity of river ecosystem
functions” in 2008, which opened a political window. Alternatives that could join up with
the problem window and political window were lacking in the solution stream. However, the
YRCC has been searching for a solution, for example, by initiating research on the “Plan of
ensuring the integrity of river ecosystem functions in the Yellow River Basin”, described
below.

4.2 Informal Learning and Epistemic Communities Supporting the Regime Change

In this section, we first demonstrate some examples of informal learning processes and
analyse how these processes contributed to the water allocation regime change in the Yellow
River Basin. We then present two types of epistemic community and analyse the roles they
played in the regime development.

To understand how informal learning processes contributed to the regime change, we first
identified the following key recent events in formal policy processes within a specific
WOPT or a political window containing a new paradigm:

& The Yellow River issue hit central government’s agenda (1998)
& Formulation of “Administrative Measures of Yellow River Water Diversion” (1998)
& MWR’s announcement of the strategic goal “to ensure the Yellow River (physically)

reaches the sea” (2001)
& YRCC’s strategic vision of “maintaining the health of the Yellow River”(2004)
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& Formulation of policies for water use right exchange between sectors (2004 and 2005)
& Announcement of the strategic goal of “ensuring the integrity of river ecosystem

functions” (2008)

4.2.1 Examples of Informal Learning Processes

As noted above, informal learning processes investigated in this paper include two types of
process—policy experiments and research projects, which are closely connected to the key
events listed above.

Policy Experiment Policy experiments in China are usually initiated by the government. The
members join this kind of informal learning process due to the obligations their positions
involve. This makes up the “formal” feature of policy experiments. As mentioned above,
however, the “informal” nature of policy experiments in this study is that they do not aim at a
legal binding outcomes and are not formally binding policy implementation process. It is a
process where freedom for exploring innovative policy implementation is provided. The
experiment on water use rights exchange is well known in recent Yellow River management
practices. This experiment explored the possibility of transferring water use rights between
different sectors to optimise the economic efficiency of water use.

Inner Mongolia Autonomous Region was highly dependent on water resources diverted
from the Yellow River. Due to its upstream advantage, the region often used more water than
the quotas assigned to it by the “1987 Scheme”. The violation became increasingly difficult
after the creation of the “1998 Measures”, the “Measure (interim)” issued in 2002 and the
“Yellow River Water Diversion Regulation” issued in 2006. The initiation of industrial
projects was largely constrained by the limited water quota assigned to the region (YRCC
2008a). Given requests by the industrial sector and the YRCC’s refusal to allocate more
water, the Inner Mongolian government realised that traditional supply-oriented water
management would not enable a compliance with the “1987 Scheme” and regional eco-
nomic development. Thus, they consulted the YRCC about possible management
innovations.

In Inner Mongolia, the agricultural sector has long received a dominant share of water
allocation (95 %). Its water use efficiency, however, was very low. For example, average
canal efficiency was about 40 % (YRCC 2008a). Water allocation for the rapidly developing
industrial sector was less than 3 %, resulting in continuous water shortages in this sector
(MWR 2004). Inspired by the theories of water markets at national level, the YRCC
suggested that the Inner Mongolian government experiment on water use rights transfer
between the industrial and agricultural sector within the region (YRCC 2008b), i.e. the
industrial sector should provide funding for water-saving infrastructure for irrigation and
would receive the quantity of water saved that was originally assigned to the agricultural
sector. However, the transfer of the WWP was not permitted by the “Implementation
Measures of the WWP”, issued by the State Council in 1993.17 Thus, the YRCC used a
different label—“water rights exchange” instead of “water rights transfer”. The first round
of the experiment started in 2003 with five pilot projects. The experiment was later expanded
to 26 projects (Li 2010).

17 Article 26 of the “Implementation Measures”: “transfer of the WWP certificate is forbidden….”. According
to the Water Law (2002), water rights in China belong to the state.
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Accordingly, the Inner Mongolian government developed “the overall Plan of Yellow
River water rights exchange”. Both the “Plan” and the projects of water use right exchange
between a specific company and the Irrigation District were approved by the YRCC (YRCC
2008b).

To support the experiment, policies that guide and regulate water use rights exchange
were formulated by the MWR, the YRCC and the Inner Mongolian government. The MWR
formulated the “Guideline for piloting water use right exchange in the Inner Mongolia and
Ningxia part of the Yellow River” in 2004. As mentioned above, the YRCC also formulated
two interim policies to facilitate the experiment. In addition, to ensure the implementation of
the experiments, leader groups have been established at the Autonomous Region, municipal
and township level (WET 2006).

During the experiment, the YRCC and the Inner Mongolia Water Management
Department (WMD) separately conducted medium-term checks. The final evaluation was
organised by the YRCC and the WMD (researcher at the YRIHR, personal communication
25 March 2010).

Erdos City was chosen for the first round of the water right exchange experiment. Despite
the implementation of the “construction of Water Saving Society”, conflicts between water
demand and water supply increased continually in the city (Li 2010). The pilot projects
conducted during the first round of the experiment were unable to resolve the conflict. Thus,
in 2009, the YRCC agreed to start the second round of the water use rights exchange
experiment in Erdos. A new exchange method was jointly developed by the regional
government and the YRCC. According to the new method, with the exception of improving
the quality of canals, investments from the industrial sector would further contribute to
adjusting the cultivation structure, modernising agriculture with advanced irrigation tech-
nologies, etc. (researcher at the YRIHR, personal communication 26 March 2010; Erdos
Government 2009).

To sum up, policy experiments on water rights exchange have enhanced the knowledge
base for the new policy instrument and thus reducing the uncertainties of its implementation
and partly led to the development of formal institutions and organisational structure of the
new policy instrument in the regime in transition. However, they have been implemented in
a scattered rather than systematic manner in the Yellow River Basin to satisfy local needs
(Cenacchi et al. 2010). In addition, water rights have been transferred from a specific
irrigation district to a specific power plant, involving high transaction costs (Wang 2009).
The lessons learned from these experiments have not yet been generalised.

Research Projects The first example is a short-term research project initiated by the Chinese
Academy of Science (CAS) and the Chinese Academy of Engineering (CAE)18 (former staff
of the Water Diversion Department, personal communication 30 March 2010). Due to the
increasing degradation of the Yellow River, the “academicians” of CAS and CAE initiated a
protest of “Let’s act to save the Yellow River!” in January 1998. It was followed up by a
short field trip in June, which resulted in a policy brief of “suggestions and solutions of
alleviating interruption in the Yellow River”. It claimed that the human dimension was the
major cause of the “river interruption”. Possible solutions were put forward. These solutions
included urging the State Council to approve the “1998 Measures”, integrated water
allocation management (such as considering both water quantity and quality as well as

18 These two institutes are among the best research establishments in China.“Academicians” from these
institutes have a very high social standing and academic credibility, and their suggestions are often followed
by governments at different levels.
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surface water and groundwater in allocation), applying proper water price mechanisms to
regulate water demand and suggesting the formulation of the “Yellow River Law” and
changing the organisational structure of Yellow River water management (CAS 2005). As a
result, the former Vice Premier Wen Jiabao urged that the “interruption” problem of the
Yellow River needed to be put on central government’s agenda, and requested the MWR to
conduct studies for the key issues identified in the “Policy Brief”. In addition, he stated that
he would personally guide further discussions based on study results and forward these
results to the State Council (YRCC 2002).

Secondly, after the announcement of the strategic goal of “maintaining the health of the
Yellow River” in 2003, research projects were initiated by YRCC decision-makers to turn
this strategic goal into concrete measures. One major project was awarded to the YRIHR, a
research institute affiliated with the YRCC. The project aimed to identify the concrete
objectives and approach required to rehabilitate the Yellow River. The data collected and
the management techniques developed during the project were partly used as input for the
“Integrated Plan of the Yellow River Basin” (researcher at the YRIHR, personal communi-
cation 25 March 2010). Similarly, research projects were launched by YRCC decision-
makers after Director Li’s recent statement of the new strategic goal—“to ensure the
integrity of river ecosystem functions”. One major project that aims to develop a framework
of how to realise this strategic goal was awarded to the YRIHR, Water Diversion Department
(WDD) and Water Resource Protection Department (WRPD) of the YRCC. The latter two
will be the potentially major actors involved in implementing new policies that aim to
achieve the new strategic goal. Thus, the project also provided chances for both actors to
develop a common understanding about what is the new strategic goal, and how to achieve
it. Besides, the results of the project are expected to serve as input for the future “Plan of
ensuring the integrity of river ecosystem functions in the Yellow River Basin” (researcher at
the YRIHR, personal communication 25 March 2010).

4.2.2 Examples of Epistemic Communities

The first type of epistemic community contains specific organisational units within the
YRCC that function as epistemic communities and provide expert advice for policy-
making. For example, the YRIHR—the affiliated research body of the YRCC, established
in 1950—is a research centre with expertise in various fields of river basin management and
a long-term epistemic community. Its Water Resource Institute (WRI) is one of the major
actors that have contributed to the knowledge base of the recent development of the water
allocation regime. Their contributions included improving the understanding of water use
rights and water use rights exchange, and building up the policy framework and evaluation
systems of the new strategic goals of the water allocation regime (researcher at the YRIHR,
personal communication 25 March 2010).

The second type refers to a long-term epistemic community that consists of both internal
and external experts of the YRCC. The Science and Technology Committee (STC) of the
YRCC is a community of this type. It is a consultant unit for YRCC decision-making, whose
members are invited by YRCC decision-makers. These members are senior experts of water
resource management, hydraulic engineering, etc. They come from various prominent
research institutes and organisations inside or outside the YRCC, such as CAS and CAE.
The STC’s activities range from providing advice on important strategic decisions to
conducting feasibility analyses and the monitoring and evaluation of key projects. The
STC holds annual meetings, where members communicate their research results about the
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Yellow River to YRCC’s decision-makers and decision-makers consult them with regard to
management problems and key projects. These consultation topics have often been set as the
objectives of research projects conducted by the STC the next year. In 2010, for example,
consultant topics concerning the water allocation regime included water use rights exchange
between sectors in the Inner Mongolia and Ningxia Autonomous Regions and water use
rights exchange between tributaries of the Yangtze and Yellow River within Shaanxi
Province (researcher at the YRIHR, personal communication 26 March 2010).

4.3 Contribution of Informal Learning Processes and Epistemic Communities to Regime
Change

Table 3 depicts the linkages of informal learning processes to formal policy processes and
their contributions to the transition of water allocation regime .

Table 3 Informal learning examples and their links to the formal policy process and contribution to the water
allocation regime transition

Informal learning example Actors Contribution to
regime change

Leading Their links with
formal policy process

Short-term research
project conducted
by CAS and CAE

CAS and CAE
(national level)

Long-term influence
on the development
of formal policies
at the national level

• Contributing to the
recognition and the causal
model of the problem
window;

• Contributing to the
formation of the political
window;

• Creating alternatives in the
solution stream by
suggesting medium-and
long-term frameworks
with a new paradigm

Research project following
the announcement of
“maintaining the health
of the Yellow River”
as a strategic goal

YRIHR (YRCC) Within the formal
policy process

Creating alternatives in the
solution stream that match
the political window

Water use rights exchange
experiments

Inner Mongolia
Region government
and its WMD and the
YRCC

Within the formal
policy process

• Creating alternatives in the
solution stream that match
the political window

• Contributing to the
reconfiguration of the
regime structure
(institution structure)
after the WOPTS

Research project following
the announcement
of “ensuring the integrity
of river ecosystem
functions” as a strategic
goal

YRIHR, WDD, and
WRPD (YRCC)

Within the formal
policy process

• Creating alternatives in the
solution stream that match
the political window
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The results show that informal learning processes can contribute to the creation of
WOPTs and reconfiguration after a transition has been triggered. It is worth noting that
these informal learning processes were closely linked to the formal policy process. On the
one hand, actors who led the informal processes were either active in or had a strong
influence on formal processes. On the other hand, some informal processes were initiated
from formal policy processes. It is such close links that are required for informal learning
processes to contribute to the learning of formal policy processes.

In addition, the experiment of water use rights exchange also demonstrates the capacity
and freedom of learning in informal learning processes. Whilst the first round of the
experiment explored the possibility of investing in water supply infrastructure to save water,
the YRCC and the regional government reflected on whether water demand could be
reduced by changing water users’ behaviour, i.e. changing the agricultural product structure,
in the second round. Besides, it is thought that the policy experiment process provided a
social learning platform among stakeholders. Thus, such a learning process added alter-
natives to the solution stream and stabilised the transition.

The examples of epistemic communities demonstrate that these two types of epistemic
community contributed to enhancing the knowledge base for the development of the water
allocation regime that is inherent with high uncertainty. Although the first type of epistemic
community in China was often regarded as “followers” of their leading agency, who had tuned
their advice to “follow their master’s voice”, they have become more independent due to recent
government restructuring and reform (Wu and Wang 2007). In addition, the second type that
integrate communities across the boundaries of formal organisational units enables open
communication of the knowledge generated from the first type of community that are more
constrained by the prevailing paradigm of such an organisation within the governmental
agency. This crossing of boundaries in turn creates dynamics in the knowledge base of the
regime to avoid “the risk of ‘group thinking’ that creates false certainty” (Arentsen et al. 2000).
Such a crossing of boundaries is complemented by project-based network activities initiated by
the YRCC itself or co-initiated by the YRCC and national and/or international organisations
and research institutes. For example, in 2005, the second International Yellow River Forum
focusing on “Maintaining River Health and integrated River Basin Management” was co-
organized by the YRCC, prominent national research institutes, and international organisations.
During the Forum, theories and practices to achieve this new strategic goal of Yellow River
management were discussed among YRCC water managers and national and international
experts (researcher at the YRIHR, personal communication 25 March 2010). Such a network,
where the YRCC hear innovative ideas and exchange views with the national and international
professionals, can foster high level of mutual learning.

However, we found no strong evidence that knowledge generated by these epistemic
communities contributed directly to the creation of WOPTs during the rapid change of the
water allocation regime.

5 Conclusion

This study has contributed to a better understanding of the development of the water allocation
regime in the Yellow River Basin since 1950. Instead of focusing exclusively on the kind of
structural change that occurred to the regime, we explored how and why the regime has
changed.

Firstly, we adapted Kingdon’s “multiple stream model” to investigate how a regime
transition was triggered, i.e. by identifying WOPTs. Three WOPTs for riparian and
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ecosystem water allocation and one WOPT for sectoral water allocation were identified.
However, the regime transition caused by the first two WOPTs for riparian and ecosystem
water allocation reverted to the original “basin of attraction”, due to the insufficient
reconfiguration in the new regime. Additionally, we observed the emergence of political
windows or problem windows that did not trigger a regime transition, demonstrating that a
transition is less likely to start without a critical joint of all three streams.

Secondly, in spite of the limited number of interviewees, our study shows that two
types of informal learning processes—policy experiments and research projects—
contributed to the creation of WOPTs and the reconfiguration of the regime after

reconfiguration must speed up, for example, by enhancing YRCC’s power of supervision
and sanction on water withdrawal. In addition, another political window needs to open in
order to achieve a more economically and socially sustainable water allocation regime that
can cope with climate variability and change as well as other uncertainties, which attached
importance to: equity among water users (e.g. farmers, or the province whose water quota is
reallocated to other provinces should be sufficiently compensated), the “real” or “quasi-”
market of water use rights, the explicit consideration of climate change and the possibly
reduced amount of usable water transferred from the South-North Water Transfer project.

While formal policy-making processes are essential for the further regime development
mentioned above, informal learning and epistemic communities are also crucial. They can be
purposefully created to provide solutions for political windows and reconfiguration as well
as to catalyse the opening of political windows.

The analysis of WOPTs has provided fruitful insights into how a transition starts in the
water allocation regime in the Yellow River Basin. We focused on the moment in time when
political windows and problem windows opened as well as on the alternatives chosen by the
solution stream. A further study on the development process of streams would be interesting,
for example, how different actors at different levels and modes of governance interact and
cohere to create a political window and to develop and select an alternative from the solution
stream. In addition, the reconfiguration process of the regime in this paper focused primarily
on the institutional component. A systematic and comprehensive study on the reconfigura-
tion of each regime component and their interactions would be useful for identifying barriers
and stimuli for regime transformation.
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the opening of WOPTs. The contribution was enabled by the effective links of these
informal learning processes with formal policy processes. These links include leading
actors of the informal learning process who are active or influential in the formal
processes and the need from the formal process of initiating informal learning. It is
worth noting that the experiment of novel policy instruments is a popular learning
strategy initiated by governments at different levels in China, in which protection
spaces (e.g. exempting from the existing regulations) are provided to explore the
complexity and uncertainty of policy implementation (Heilman 2008; Xia and
Pahl-Wostl in review). This results in innovative policy implementation, as demon-
strated in our example. In addition, this study indicates, in a qualitative manner, the
contribution of epistemic communities to the knowledge base of the regime, and thus
its development. We found no strong evidence of a direct link between epistemic
communities and the opening of WOPTs. However, given the continuous knowledge
input from these communities, it can be expected that the alternative approaches and
causal models of problems proposed by these communities can possibly be picked up
by decision-makers of the YRCC at the time of crisis or rapid change.

Finally, with the opening of WOPTs and immediate reconfiguration, the current water
allocation regime transitioned into a more effective and sustainable regime. However,
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