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Abstract 
When watersheds span multiple administrative jurisdictions, ensuring the 
equitable division of responsibility, conflict resolutions and information 
sharing are all needed to achieve ecological balance, economic development, 
and social security. Under socio-ecological conditions full of uncertainties, 
diverse participating groups and multiple perspectives on resource threats 
need to be involved. Adaptive governance as a theory refers to the structures 
and processes by which people can address successive interventions and op-
timize governmental decisions. Through reviewing existing research and 
analyzing case studies, we uncover problems for shared water governance and 
highlight attributes of good adaptive governance processes. We emphasize the 
importance of learning, resilience, as well as accountability, and discuss how 
these features have the potential for building effective governance with adap-
tive capacity. We propose a conceptual model to help enable and measure the 
adaptive capacity for shared water governance at regional scale. 
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1. Introduction 

Water governance is the range of political, organizational, and administrative 
processes (Nowlan and Bakker, 2010) [1]. Three core concepts were included 
here, i.e. processes, institutions, and multiple actors (Lautze et al., 2011) [2]. For 
shared waters, watersheds overlap political and administrative boundaries and 
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pose a challenging frame of reference for citizens (Ferreyra and Kreutzwiser, 
2008 [3]; Fish et al., 2010 [4]). Not only should we consider how to achieve and 
maintain ecological balance, economic development and societal well being, but 
also to respect the needs for meaningful participation of divergent states, institu-
tions, and citizens. The broader the participating groups involved, the more di-
verse perspectives and talents of the collaborative in addressing ecosystem pro-
tections, managing risks, and valuing water (Giordano and Wolf, 2003) [5]. 

Governance, taken as the process of informing, making, implementing and re-
fining decision on specific issues and policies (Davis, 2014) [6], is complicated 
since uncertainties are inevitable, particularly when it raising the challenge of 
who should be engaged who should engage and how that engagement would be 
most meaningful. Dietz et al. (2003) [7] also pointed out that making tough de-
cisions under uncertainty, complexity, substantial biophysical constraints and 
conflicting human interests are a challenge when devising ways to sustain earth’s 
ability to support human and nonhuman resilience. 

The number of studies in terms of adaptive governance has increased since 
2005 (Karpouzoglou et al., 2016) [8]. Emphasized in the literature is the need to 
adapt governance frameworks to navigate complex social-ecological systems 
through periods of gradual and episodic changes in order to ensure sustainabili-
ty (Akamani and Wilson, 2011; Brugnach et al., 2008) [9] [10], and improve the 
adaptive capacity of the most vulnerable (Hurlbert and Diaz, 2013) [11].  

In applying adaptive governance to the research field of shared waters, we de-
veloped a conceptual model that helps meet the specific needs of shared water 
governance at regional scale and a criteria system for the assessment of adaptive 
properties. We assumed the governance process with adaptive capacity operates 
as a feedback loop, namely “formulation-feedback-learning-adjustment”. With 
case studies, problems in the existing governmental institutions were revealed 
and some intentional governmental efforts to foster adaptive governance were 
suggested. 

2. Attributes of Adaptive Governance Processes 

The social features and processes of decision making is required after facing en-
vironmental disturbances (Folke et al., 2005) [12]. Governance characterized by 
excellence, in detail, should be conducive to the long-term advancement and protec-
tion of nature, society and economy, such as pollution cleanup, job-creation, and 
provision of social support systems.  

Adaptive governance as a theory further brings attention to actors’ involve-
ment in cross-scale interactions, collaborative arrangements with self-organizing 
capabilities (Huitema et al., 2009) [13]. Most literature emphasizes experimenta-
tion, learning, and participation as attributes of governance that are actively 
planned for in decision making (Munaretto et al., 2014) [14]. Thus, governance 
principles with greater adaptive capacity are expected to be more effective in ad-
dressing uncertainties address uncertainties. This topic is likely to continue to 
attract academic, policy and public interest (Karpouzoglou et al., 2016) [8]. 
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The process of policy formulation, followed by implementation and monitor-
ing enables the participants to continually optimize their interactions. The ideal 
state of adaptive governance is to establish a nimble plan through a series of 
comprehensive strategies, which can be revised when necessary and can be 
adapted to various conditions. Three key features were adopted here, namely 
learning, resilience, and accountability.  

Pahl-Wostl (2009) [15] noted that social and societal learning proceeds in a 
stepwise fashion moving from single to double to triple-loop learning. Learning 
helps develop adaptive expertise (an individual’s ability to deal flexibly with new 
situations) and the processes of sense-making (Weick, 1995) [16]. The whole 
process of learning can be summarized as the practice of continual planning, 
implementation and monitoring, gaining experience and optimizing results. 
Several steps are required to make this happen including identifying the partici-
pants, sharing information, knowing who benefits and who is at risk, as well as 
thorough communications to set common goals. Informal networks are consi-
dered to play a crucial role in such learning processes (Pahl-Wostl, 2009) [15]. 

Regard the governance process as a system, resilience refers to the capacity of 
adapting to and shaping change (Berkes, 2008) [17]. It determines the relation-
ships within the systems and measures their ability to absorb changes of state va-
riables, driving variables, parameters, to be resilient (Holling, 1973) [18]. Walker 
et al. (2004) [19] stated that in a social-ecological system with high adaptability, 
the actors can reorganize the system in response to the disturbance events. Resi-
lience, as a concept, links learning and adaptability, and requires inclusive or-
ganizations and sustainable supporting systems to build the capacity to respond 
to uncertainties and risks (Djalante et al., 2011) [20]. 

Accountability refers to whether and how the allocation and acceptance of re-
sponsibility for decisions and actions were met (Lockwood et al., 2010) [21]. 
Accountable authorities who pursue just distributions of benefits and involun-
tary risks can enhance the adaptive capacity of vulnerable groups and society as 
a whole (Lebel et al., 2006) [22]. Different mechanisms of accountability could 
create channels of interaction and a basis for trust between government and cit-
izens (Ribot, 2002) [23]. Increasing transparency with better information flows 
to enhance governance practices is a good example (Badenoch, 2002) [24]. 

3. Problems of Existing Governance Approaches for Shared  
Waters 

Water governance issues were “born” neither as scientific problems nor as mul-
ti-criteria problems (Salgado et al., 2009) [25]. Advancing knowledge of how 
adaptive governance can contribute to the excellence of shared waters requires 
grounding abstract theories with applied experiences. Therefore we consider 
several case studies on shared water governance that demonstrate the attributes 
of different governance approaches. 

Collingwood Harbour 
Situated on the south shore of Nottawasaga Bay, which constitutes the south-
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ern extension of Lake Huron’s Georgian Bay (Krantzberg and Houghton, 1996) 
[26], Collingwood Harbour was an important industrial wharf in the past and 
included a Canadian Steamship Limited vessel construction installation The 
ecosystem injuries, such as eutrophication, degradation of habitats, disappear-
ance of wetlands, hardening of coastlines and contaminated sediment affected 
the area long after the shipyard was closed, limiting the long-term development 
of the area. In the process of governance, a Remedial Action Plan (RAP) assem-
bled by the federal and provincial governments (GLWQA 2012) made an im-
portant contribution to the successful transition of harbour development. It has 
improved the governance of the harbour through inclusiveness, learning and 
accountability (Krantzberg, 2012) [27]. 

As Mostert (2015) [28] states “how the environment is managed depends on 
who manages it”. In this case, the institutional framework embodies the prin-
ciple of “empowerment”, which guarantees multi-participation, protection of 
multiple interests and assignment of responsibility. In the governance process 
for Collingwood Harbour, stakeholder participation was ensured when members 
of the public became involved in RAP decision-making through a public advi-
sory committee (Beierle and Konisky, 2001) [29]. The governance process res-
pected public values and local experiences, resolved conflicts, and established 
government-stakeholder connections to increase trust and decision-making ca-
pabilities of all parties. 

Another factor in the success of the RAP was the governance capacity for 
learning. In 1988, facing environmental changes, participants began to focus on 
raising public awareness of the environment. Through the process of arriving at 
consensus, the leaders, staff, volunteers, partners and other organizational 
structures were engaged in activities including school education, transportation 
planning, trail management, social innovation, for example. As a result of efforts 
to enhancing community’s decision-making capacity, an optimized network was 
established (Krantzberg, 2006) [30].  

The governance process in Collingwood Harbour included different social 
roles for residents, government, business, educators, farmers, engineers, scien-
tists, conservation authorities, town staff, and journalists. Democratic participa-
tion resulted in generating a common understanding of causes of impairments, 
the options for their resolution, and the sharing of public responsibilities. Over-
all, governance for the Collingwood Harbour RAP was a process in which gov-
ernment decision making was transitioned to collaborative decision making that 
addressed the needs of various sectors and town leaders and enabled local deci-
sion making with the technical and policy support by governments (Krantzberg 
and Farrer, 2019) [31].  

The Baltic Sea 
The Baltic Sea is an inland sea in northern Europe, with nine countries along 

the coast: Sweden, Finland, Russia, Estonia, Latvia, Lithuania, Poland, northeas-
tern Germany, and eastern Denmark. It is especially sensitive because of bio-
physical features such as low salinity and limited rates of replenishment (Hassler 
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et al., 2013) [32]. This sensitivity, in combination with high population density 
and considerable economic activity in this region, makes Baltic Sea ecosystems 
vulnerable (Andersen et al., 2010) [33]. Additionally, the economic development 
level of coastal countries is highly varied so that it is difficult to carry out joint 
governance through negotiation or communication. Fortunately countries along 
the Baltic Sea have a common vision for marine governance, which is to sus-
tainably use the highly valued natural resource for long-term goals. Therefore, 
although the Baltic States have experienced dramatic changes in their political 
scene in recent history and are now still rebuilding their administrative, eco-
nomic and other capacities (Kapaciauskaite, 2011) [34], coastal countries conti-
nually adapt to changes in the political landscape, actively carry out internation-
al cooperation, and make important breakthroughs in the governance process, 
such as the Helsinki Convention and the Helsinki Committee. 

Some challenges still exist. For example, the governance regime of the Baltic 
Sea is diverse, and the participants are mostly from international organizations 
and elite groups, including authorities, scientific experts and politicians. In con-
trast, public voices are rare. As Arntein stated that “ladder of citizen participa-
tion” distinguishes different formats of participation according to the degree of 
public empowerment. The situation where stakeholders are granted power in the 
decision-making process is very different from simply taking their views into 
consideration (Arnstein, 2019) [35]. For example, due to the limitations of 
scientific knowledge of the natural environment, eutrophication becomes the 
environmental risk that receives the most media attention and is also considered 
to be the biggest threat (Jönsson, 2011) [36]. Since the Baltic Sea is a semi-enclosed 
saltwater sea with a unique ecosystem, genetic diversity is very important but 
receives little attention. For this reason, governance might be advanced if more 
diverse experts participate in the decision-making process rather than just pro-
vide suggestions and theoretical support. 

Chesapeake Bay 
The Chesapeake Bay is the largest estuary in the United States, surrounded by 

six states and the District of Columbia. Approximately 16 million people live in 
the Chesapeake basin, with the largest concentrations at the tidal headwaters of 
estuarine tributaries around the Washington DC, Baltimore, Richmond, and 
Norfolk metropolitan areas (Boesch, 2006) [37]. The disposal of treated waste-
water, runoff from industry and agriculture, and atmospheric pollution have 
diminished the quality of the bay’s water (Gerlak and Heikkila, 2006) [38]. Due 
to the complicated economic needs, water governance in this area depends on 
the cooperation of the state governments. By strengthening the accountability 
system and collaborative mechanisms, the leadership of the United States Envi-
ronmental Protection Agency has been accepted, and an independent evaluation 
organization (Implementation Committee) has been established. 

Although the state governments are relatively independent, the federal gov-
ernment can still direct the state governments to actively implement work plans 
through financial support and law enforcement. As such, state governments 
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around the Chesapeake Bay need to regularly report whether the progress of 
restoration is in line with the original target, and quantify and control pollution 
emissions. In this case, the goal of promoting cooperation and ensuring the ef-
fectiveness of river basin governance is relatively strong. 

The Mekong River 
The Mekong River is the most important transnational water system in Asia 

and shared by six countries: Thailand, Cambodia, Laos, Vietnam, Myanmar, and 
China. Most areas of water governance reform in the Mekong River are highly 
contested, bringing competing interests and value systems into collision (Hirsch, 
2006) [39]. In terms of resource development, Laos and Thailand have a strong 
demand for electricity and actively promote hydropower development in the 
tributaries of the Mekong River, while Cambodia and Vietnam have reservations 
about hydropower development of the Mekong River because they rely on the 
Mekong River for agricultural and fishery production. In terms of social securi-
ty, because the Mekong River Basin is located in the Asian monsoon climate 
zone, coastal countries often face serious risks of drought and flood disasters. 
Under the situation of global warming and extreme climate events, all countries 
in the basin need to effectively deal with common problems such as water re-
source protection, flood and drought disaster management. 

In response to the tensions, on January 10, 2018, a five-year action plan for 
Lancang-Mekong River Cooperation (2018-2022) was published. As a guiding 
document for the cooperative governance of the Mekong River, it established a 
framework based on political security, economic sustainable development, and 
social and cultural development. Specific measures were developed to promote 
practical cooperation among six countries, including water resource manage-
ment, ecological and environmental protection, risk assessment, poverty reduc-
tion, disaster prevention, disease prevention, tourism, and capacity-building. 
The initiative improved cooperation among countries and the effectiveness of 
river governance was enhanced. 

Lake Victoria 
Lake Victoria is the largest lake in Africa and is shared by three countries: 

Kenya, Uganda and Tanzania. The main sources of pollution include the dis-
charge of domestic wastewater, industrial waste, as well as agricultural runoff. 
Poor governance and low levels of public awareness are accelerating the pollu-
tion (Wang et al., 2012) [40]. Lake Victoria also shows us how adaptive gover-
nance can potentially benefit tribes.  

The fisheries are a good example. There are numerous sources of uncertainty, 
including the interplay between factors influencing the stock decline of the Nile 
perch fisheries, such as ecosystem influences, overfishing, illegal fishing, and the 
potential impacts of climate change (Nunan, 2010) [41]. For the Lake Victoria 
fisheries, it appears that geographical mobility is the most common response to 
low catches within an area since developing diversified livelihoods are limited, 
particularly for those without access to affordable credit (Nunan, 2010) [41]. 
Each country along the river needs the natural resource to offer food and sup-
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port their economy, but a lack of investment and applicable wastewater treat-
ment technologies have resulted in most of the industrial effluent discharging 
into the Lake without sufficient treatment (Wang et al., 2012) [40]. 

The security of funding sources is uncertain, the management process is not 
transparent, and the accountability in the management process needs to be 
strengthened. All the above calls for improvement in the governance methods 
for Lake Victoria. For example, Tanzania and Kenya stipulate a specific fishing 
technology, but Uganda prescribes the opposite. Thus the regulations governing 
Lake Victoria’s resources are different in each country which leads to gover-
nance weakness.  

4. Findings on Governance for Shared Waters 

The separation of environment, society and economy often leads to a narrow 
techno-scientific approach to management (Giddings et al., 2002) [42]. Leaders, 
however, must respond to not only the control of environmental pollution, but 
also proper anticipation of economic well-being, the objective of resource pro-
tection, respect of cultural heritage in the “people-plant-profit” regime.  

In this context, we turn to the governance of Mekong River as an example. 
The governance of the Mekong River involves complex issues of multiple sub-
jects and overlapping interests. Under the influence of water resources conflicts, 
climate change, and dam construction, the integration of nature, economy or 
society has proven difficult. Scientific methods and theoretical support of com-
plex views are in need to strengthen the substantive promotion of consensus on 
cooperation within the river basin. 

Hartig et al. (2018) [43] point out that adaptive planning and management in 
shared water resource management is an iterative learning process that inte-
grates the environment with economic and social understanding and helps re-
duce uncertainty in management decisions. No governance model can satisfy all 
kinds of challenges. It may be appropriate for a strong command and control 
response to some challenges (perhaps climate change mitigation) and a decen-
tralized collaborative decision-making response to local threats (such as flood 
mitigation).  

Hirsch (2016) [44] notes that the field of critical geopolitics helps us recognize 
different societal perspective and also alerts us to the agendas behind them and 
their effect in generating particular types of developmental outcomes. Different 
stakeholders share the benefits of shared waters and believe they have equal 
rights to the development and protection of water resources. Geopolitics influ-
ences the opportunities for stakeholders to realize their desired outcomes, but 
predicting geopolitical trends is difficult. Nevertheless, waters shared by differ-
ent political entities may be in different stages of social development which 
means that their capacity and goals of governance are dissimilar. Under such di-
verse conditions, it is unrealistic to expect that a “best” practice of water gover-
nance will encompass all countries and cities with very different physical, eco-
nomic, social, political, cultural and institutional conditions (Biswas and Torta-
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jada, 2010) [45]. 
Adaptive governance is designed to address the inherent uncertainties in a 

system’s response to management actions (Cosens and Williams, 2012) [46]. It 
seeks to use management intervention as a tool to probe the functioning of an 
ecosystem through identifying uncertainties and then establishing methodolo-
gies to test hypotheses concerning those uncertainties (Abdel-Fattah and 
Krantzberg, 2014) [47]. The types of uncertainties we refer to here include cli-
mate change, geopolitics and societal development. 

5. Regional Governance Scale 

The importance of spatial scale in the governing of natural resources in general 
and of water resources, in particular, is widely appreciated by geographers and 
international relations scholars (Table 1) (Feitelson and Fischhendler, 2009) 
[48]. Appropriate at the national scale are diplomatic negotiations, achieving 
cooperative agreements, and exchanging ideas on international issues. For ex-
ample, water pollution in Lake Victoria demonstrates what happens when no 
one country is responsible for the entire lake (Kakonge, 1998) [49]. The lack of 
consultation and cooperation at the national level accounts for the weakness of 
Lake Victoria’s governance system. Governance is socially, culturally, and polit-
ically embedded, and there is a tension between the generic principles of good 
governance applied through development programs and reform agendas, on one 
hand, and the specific relations of power, authority, collective decision making, 
and the determination of the common good in different country and local con-
texts, on the other (Hirsch, 2006) [44]. 

At a regional scale, it is necessary to have inter-organizational collaboration 
mechanisms, multilevel linkages for capital planning and polycentric policy initia-
tives. To achieve the purpose of collaboration, different regions need to nurture 
mutual trust and ensure information sharing as is the case in Chesapeake Bay. 

The local scale requires active participation of the citizenry. As demonstrated 
in the case of Collingwood Harbour, it can build the public’s sense of responsi-
bility and resolve conflicts among stakeholders. Focusing on local scale assess-
ment and multi-stakeholder participation enables communities to determine the  
 
Table 1. Differences and relationships among three research scales. 

Scale Status Focus 

National Macro 
International regulations and rules 
Exchanging ideas on international issues 
Diplomatic negotiations 

Regional Integrating 
Interorganizational collaborative network 
Multilevel capital planning 
Polycentric policy initiatives 

Local Micro 
Build the public’s sense of responsibility 
Resolve conflicts among stakeholders 
Address social needs 
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appropriate actions based on available resources in combination with ongoing 
assessment, reporting and evaluation of the achievement of community goals 
(Norman et al., 2012) [50]. Through appropriate communication channels and 
inclusive methods, people with different skills, different ages, even life expe-
riences can contribute to shared water governance and optimize decision-making. 

Although governance frameworks will operate at different scales, they are in-
terrelated, complementary, and partially overlapping. As Cohen and Davidson 
(2011) [51] commented: “unless all policy is made at a watershed scale (which is 
unrealistic, given international relations, transit within and between countries 
and regions, etc.), no single set of policies will ever wholly encompass the wa-
tershed”.  

Given the breadth of matters for resolution, we address good governance at 
the regional scale. Geographers define a region as a prescribed and specific unit 
(Chen, 2003) [52]. Different regions have unique administrative foundations and 
cultural systems. As Hirsch (2006) [39] notes, environmental reform in a region 
is driven by multiple agendas and is part of much wider social, economic, and 
political reform processes. The Mekong River again provides context for under-
standing water governance at a regional scale since there are multiple entities 
and intricate administrative boundaries. People with different cultural needs 
communicate and make governance decisions that can impact adjacent and in-
terconnected areas. 

6. Conceptual Model for Adaptive Governance Process: A  
Regional Perspective 

Our conceptual model is designed to ensure equitable access to sufficient quan-
tity and quality of water, as well as a range of ecosystem services for current and 
future generations (Wiek and Larson, 2012) [53]. A universal principle for the 
governance model for any region, as Hirsch (2006) [39] notes, should recognize 
the universality of water as a basic human right.  

In the 1970s, the adaptive governance concept proposed by Holling was used 
to solve complex resource management problems beginning with Mori Forest 
ecosystem analysis. Steve et al. (2007) [54] highlighted that “adaptive governance 
refers to the evolution of rules and norms that better promote the satisfaction of 
underlying human needs and preferences given changes in understanding, ob-
jectives, and the social, economic and environmental context”.  

The governance model for shared water management needs to recognize the 
linkage among the natural, economic and social environments of the trans-
boundary waters when making decisions. It is in this context we point to the 
Global Water Partnership (GWP) that was established in 1996 in response to in-
ternational concern about deteriorating freshwater resources. Its Framework for 
Action stated that the water crisis is often a crisis of governance, and identified 
making water governance effective as one of the highest priorities for action 
(Rogers and Hall, 2003) [55].  

Figure 1 is instructional regarding adaptation planning that is envisioned as a  
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Figure 1. National research council adaptation framework. 

 
cyclical, iterative process incorporating six steps (National Research Council, 
2010). We need to accumulate experience, update insights and optimize gover-
nance strategies to adapt to the rapid changes in economic, natural and social 
conditions.  

A similar model has been put forward by Allen et al. (2011) [56] who charac-
terized adaptive management as “learning by doing”. It is presented as two 
components, namely the structure of decision making and the need for learning 
and consists of 10 steps (Figure 2). Further, Ison and Wallis (2017) [57] defined 
adaptive governance steps as setting the “desired future condition”, governance 
options, operationalization, evaluation and learning. 

There are multiple governance options for adaptive governance goals There is 
a commonality in the existing adaptive governance models, that is, their basic 
form is a feedback loop, where an action is proposed, implemented, evaluated 
and decision making is intended to be adjusted or optimized in the next cycle.  

Karpouzoglou et al. (2016) [8] stated that the governance model needs to be-
come more progressive and radical than what adaptive governance theory sug-
gests. We draw on existing models and methods to develop a more comprehen-
sive governance model for shared waters (Figure 3). In general, we divided the 
governance process into four steps: setting of common goals, action interven-
tions, monitoring and evaluation, and optimization. 

It is well acknowledged that critical to success is the support of funds and ac-
cumulation of experience. However, sustained and adequate access to funds re-
quires continuous socio-economic development and ideally, a decrease in re-
mediation costs. Funding for protected areas will almost always be in short 
supply (Novellie et al., 2016) [58], thus it is particularly important to stimulate 
equity among business, legal representatives, government officials and other 
sectors affected by the quality of shared waters.  

Our proposed generic model of adaptive governance includes feedback loops 
to evaluate uncertainties and propose solutions, and continually optimize 
through information feedback. The capacities to monitor relevant societal 
processes, to spot development opportunities and to take implementation meas-
ures are important (Janssen and Voort, 2016) [59]. One of the characteristics of  
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Figure 2. Adaptive management (Allen et al., 2011) [56]. 
 

 

Figure 3. Shared water governance model with adaptive capacity. 
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good governance is to continuously learn and incorporate different decision-making 
perspectives. Learning that helps develop adaptive expertise (an individual’s 
ability to deal flexibly with new situations) and processes of sense-making are 
essential features in the governance of complex social-ecological systems, and 
these skills prepare managers for uncertainty and surprise (Folke et al., 2005) 
[12]. However, learning networks alone are not sufficient; some form of leader-
ship must emerge to move the system to the next phase (Olsson et al., 2006) [60] 
in which the social compact can be formed, the learning cycle improved, and 
governance process adjusted. 

7. Effective Evaluation 

Effectiveness is defined in relation to delineating and achieving clear and sus-
tainable water policy goals, laying out clear roles and responsibilities (Grafton et 
al. 2019) [61]. One important evaluation criteria for adaptive governance of 
shared waters is the learning capacity of the system participants. Armitage et al. 
(2007) [62] assert that by adopting the iterative learning of adaptive manage-
ment, adaptive governance grew from the realization that challenges to 
co-management and adaptive management predominantly emerge from the 
arenas of governance. Folke et al. (2005) [12] also maintained that continuous 
learning is a critical component of adaptive governance.  

Other metrics for evaluating good governance include measuring the degree 
of public participation and training, leadership, and knowledge sharing. These 
three aspects reflect the learning capacity for shared water governance: the 
learning atmosphere and learning content.  

Expanding on our metrics, a measurement of accountable leadership helps 
determine the degree to which resources and equitable and rational deci-
sion-making is in place. Further, resilience, or the capacity of a system to absorb 
disturbance and reorganize while undergoing change would be measured by 
metric that determine how the function, structure, identity, and feedbacks are 
operating (Walker et al., 2004) [19]. Such attributes can be greatly enhanced 
through learning and innovation (Folke et al., 2005) [12].  

Bish and McGinnis (1999) [63] note that polycentric government systems in-
volve different types of governing authorities operating at various levels, by 
which many of the roles previously held by a central government are now car-
ried out by non-state actors, including administration, regulation, management 
and mediation. Djalante et al. (2011) [20] argue that polycentric institutions in-
fluence the capacity to manage resilience, due to the existence of different or-
ganizations at different scales, which allows for a better matching of organiza-
tional and ecological scales (Folke et al., 2005) [12], an improved fit between 
knowledge and action (Lebel et al., 2006) [22], and the moderation of vertical 
interplay (Young and Gasser, 2002) [64].  

The feasibility criteria to evaluate governance performance measure the extent 
to which decisions are made on a scientific and defensible basis. To evaluate this 
attribute, we consider the degree of accountability and capacity for funding. A 
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high level of accountability can be determined through metrics that evaluate the 
fairness of regulations, quality of decisions and evidence of real improvements 
that can be assigned to the governance process.  

Feasibility can also be determined by observations of tangible manifestations 
such as funding. Acess to funds addresses the ability to implement interventions 
like pollution control, infrastructure upgrades, and meaningful communication 
with the public and stakeholders. To maximize financing, there is also the oppor-
tunity to collaborate with new actors outside the water realm and to form more in-
clusive water development networks (Tropp, 2007) [65]. Table 2 presents descrip-
tive indicators of governance effectiveness. 

As Rauschmayer et al. (2009) [66] state, a timely evaluation enables corrective 
action on the governance process. Most experiments described in the gover-
nance literature are not so much interventions in ecosystems (such as the control 
of invasive species or the construction of dams) as they are policy experiments 
involving the application of different policy interventions (e.g., taxes, regula-
tions) at various comparable locations so as to assess the determining features of 
their effectiveness (Huitema et al., 2009) [13].  

We argue that criteria in terms of the capacity for learning, resilience and fea-
sibility are required to evaluate the effectiveness of the governance process. Fig-
ure 4 illustrates the design of low and high levels of completion for each crite-
rion and depicts the relationship between multiple performances to integrate 
security in natural, economic and social development in the water governance 
approach. 
 
Table 2. Examples of metrics to measure the effects of shared water governance1. 

Target Direction Indicator 

Adaptive governance 
effects for shared waters 

Nature 

Annual drought-affected area 
Annual flood-affected area 
Landscape diversity index 
Biodiversity index 
Number and width of ecological corridors 

Society 

Pollution emissions per unit area 
Per capita emissions of substance x 
Trends in irrigation rate of cultivated land 
Water consumption per capita  
Higher education enrollment rate 
Public satisfaction with water co-management 

Economy 

Investment in social capital 
Investment natural capital 
Remediation costs 
Number of new jobs in water governance field 
Annual income in sustainable fish harvest 
Economic loss due to climate changes 

 

 

1Scoring for these metrics are most appropriately calculated with as a collaborative, stakeholder en-
gagement exercise. 
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Figure 4. Effectiveness evaluation model. 

8. Conclusions 

When watershed boundaries overlap political and administrative boundaries, 
governance can be complicated. Cooperative efforts with diverse participants 
help to achieve the goal of protecting socio-ecology and economy systems. To 
address water resource management uncertainties (e.g. global climate, geopolit-
ics and social development) and meet multiple needs (e.g. job creation, job crea-
tion and pollution cleanup), we have developed a conceptual model on adaptive 
governance for shared waters which is applicable at the regional scale. 

To make the conceptual model flexible, comprehensive and effective, we divided 
adaptive governance into four steps: setting of common goals, action interven-
tion, monitoring and evaluation, and optimization, which formed a feedback 
loop to enable the governance process to evolve capacities for learning and resi-
lience. Similar to existing models, we have recommended a feedback loop where 
an action is proposed, implemented, evaluated and decision making is intended 
to be adjusted or optimized in the next cycle. Research on evaluating the effec-
tiveness of the governance for shared waters enables the governance process to 
learn, enhances leadership, and ensures funding, accountability, and the capacity 
for resilience.  

The case studies show why an adaptive governance model can benefit shared 
waters. These case studies (Collingwood Harbour, the Baltic Sea, Chesapeake 
Bay, Mekong River, and Lake Victoria) test abstract theories with applied expe-
riences. Governance at the regional scale must address several challenges: ac-
countability, diversity of participants and cooperation. These findings serve as a 
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guide to emphasize inter-organizational collaboration mechanisms, multilevel 
linkage capital planning, and participants’ engagement to optimize the gover-
nance process.  
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