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a b s t r a c t
Establishing and maintaining institutions that address functional
necessities are critically important for good governance of
transboundary waters. Form should always follow function.
Institutional architecture is particularly highly dependent on
political, social, economic and ecological drivers. These often
competing drivers create a plethora of governance challenges.
A one-size-ﬁts-all approach to institutional architecture is neither
desirable nor possible in the governance of transboundary waters.
Drawing on lessons and experiences from the GEF/UNDP Good
Practices and Portfolio Learning in Transboundary Freshwater and
Marine Legal and Institutional Frameworks Project, this paper
identiﬁes various challenges associated with establishing and
maintaining effective transboundary waters governance arrangements. This paper also identiﬁes particular institutional architecture concepts that stakeholders and sovereigns should consider
when designing governance institutions, which focus on how to
balance incentives, reduce uncertainty, increase conﬁdence and
reduce costs. Further research and analysis is needed to identify
more speciﬁc institutional architectures that are likely to lead to
collaborative solutions to common problems in transboundary
waters management. However, some preliminary observations and
conclusions are presented.
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1. Introduction
In establishing and maintaining institutions for good governance of transboundary waters you
can't always get what you want but you just might ﬁnd you get what you need. At the core of good
governance of transboundary waters is institutional architecture that effectively coordinates
sustainable economic development and conservation, promotes equitable use and heightens regional
security. Speciﬁc institutional provisions “can help monitor behaviour, facilitate enforcement and
resolve disagreements over treaty obligations, and boost the capacity of member countries” (Tir and
Stinnett, 2010).
According to Eckstein (2009), there are “signiﬁcant inefﬁciencies in the management and
conservation of shared waters, as well as occasional conﬂicts, which, in turn, has detrimentally
impacted economic development, the environment, human health, and international relations.”
A 2008 United Nations-Water report indicates that about 160 of the world's 263 transboundary waters
situations “lack any type of cooperative management framework” (UN-Water, 2008).
Mere establishment of a governance institution or institutional framework, however, does not
guarantee speciﬁc transboundary waters challenges will be addressed (Giordano and Wolf, 2003).
While a number of institutional frameworks appear to be working successfully, many appear to be
missing the full package of what seems to be key design elements for good governance.
Effective governance is even more challenging when viewed in the light of climate change. Climate
change is now considered to have marked impacts on surface water, groundwater and marine water
resources (Arnell, 2003; Kundzewicz et al., 2008; Perry et al., 2005). And there is mounting consensus
that conﬂict over natural resources can be linked to extreme events as envisaged with climate change
(de Ville, 2008).
The Global Environment Facility (GEF) and United Nations Development Programme (UNDP) Good
Practices and Portfolio Learning in Transboundary Freshwater and Marine Legal and Institutional
Frameworks Project, an applied research study conducted from 2008–2011, included a large-scale
critical review of the quality and efﬁcacy of institutional designs in transboundary waters both within,
and beyond, the GEF International Waters portfolio. Over 28 transboundary waters governance
situations were identiﬁed and critically reviewed based on a common set of 18 criteria (White and
Case, 2011).
Drawing on research and results from the project, this paper looks at the factors determining
effectiveness of governance regimes in transboundary waters. It highlights the challenges inherent in
reaching working agreements; identiﬁes key means objectives in institutional design—balancing
incentives, reducing uncertainty, building trust and conﬁdence and reducing costs; and discusses
speciﬁc institutional architecture concepts that transboundary waters stakeholders and sovereigns
should consider when designing governing institutions. While additional research and analysis is
needed to identify very speciﬁc institutional features that facilitate collaborative solutions to common
problems in transboundary waters management, some preliminary observations and conclusions are
presented.

2. Factors determining effectiveness of governance regimes in transboundary waters
Developing effective institutions for transboundary waters governance is viewed as a ﬁve-step
process, as depicted in the schematic below. The basin situation or context must be analyzed and
understood (Step 1) in order to develop appropriate institutional means objectives (Step 2). These will
then drive the architectural design (Step 3) of the institutional arrangement for the governance
regime. Following design is implementation (Step 4) and monitoring and enforcement (Step 5). If all
the steps are conducted appropriately, an effective governance regime should emerge. Effective
governance should include a periodic review of the basin context and of the institutional
arrangements developed. This is important because the physical nature and resources of the basin
or marine body may change and because the socio-economic values and drivers in the transboundary
waters situation often change over longer periods of time. Ideally, this reﬂective mechanism should be
built in at the architectural design step.
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While the whole process is important to understand, this paper focuses on the ﬁrst three
foundational steps to effective governance. Steps 4 and 5 are relatively more dependent upon political
will, technical capability and ﬁnancial capacity, which should be taken into account during the
institutional architecture step:

2.1. Basin context (Step 1)
Competing roles in transboundary waters, as both engines of regional economic development and
as critical sites of biodiversity conservation, make good governance issues challenging. The utilization
of transboundary waters can be a potential source of friction among basin states vying for scarce
resources. These waters can also create intricate diplomatic challenges that often link states in
asymmetric upstream/downstream relationships (Conca et al., 2006), or tragedy of the commons type
behavior with marine resources.
There are no blueprints for institutional design. A framework must be tailored to the
transboundary waters situation's characteristics and reﬂect its environmental, hydrological, political,
economic, social and cultural circumstances (UN-Water, 2008). The nature and characteristics of the
resource will drive institutional design (Pegram et al., 2009).
The approach to establishing an effective basin institution should begin with identiﬁcation and
understanding of the needs and interests of the basin stakeholders. Identifying these needs and
interests requires both (a) deﬁning the problem context in transboundary water situations and
reaching working agreements and then (b) assessing the current situation of the particular basin in
question.
Abstractly, the problem deﬁnition in a transboundary waters situation relates to the degree of
homogeneity of maintenance and appropriation interests among parties—maintenance interests, for
example, include water quality and aesthetics, and appropriation interests include water use for
irrigation and hydropower (Barkin and Shambaugh, 1999). There may be nuances between these
interests and a degree of overlap. When interests are heterogeneous, issues are more difﬁcult to agree
on than when interests are homogenous. For example, ﬂooding in an upstream and downstream state
is a homogeneous maintenance situation. This is the case in the Upper Rhine between Austria and
Switzerland to control ﬂooding, and similarly, on the Columbia River between the United States and
Canada. In both situations, the common interest and beneﬁts of cooperation were obvious. On the
other hand, an upstream user of water, wishing to construct a dam and hold back water for
hydropower purposes, may have interests that are in opposition to those of downstream users that
wish to utilize these waters for irrigation purposes. This instance of heterogeneous appropriation is
the current situation in the Syr Darya basin, where the four central Asian republics of Kazakhstan,
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Kyrgyzstan, Tajikistan and Uzbekistan have been striving to develop a sustainable understanding
regarding water and power generation in the region (see Libert et al., 2008).
Institutions can seldom be constructed from a completely clean slate, usually because some degree
of cooperation or existing framework is likely to already be in place. However, it may be the case that
existing relationships are dysfunctional or inefﬁcient and there is a need to create new mechanisms to
achieve institutional goals.
Ultimately, no institution will be successful if fundamental interests of the parties are not
addressed. Understanding interests will help determine the relative importance of the institutional
objectives that drive architectural development. This process is commonly called “interest-based
bargaining”, where emphasis is placed on examining objectives as opposed to positions.
2.2. Institutional means objectives (Step 2)
Once the basin context is understood and interests of the various parties are clariﬁed, the process
of determining the objectives of the institution begins. Institutional objectives can be broadly
categorized as (1) balancing incentives; (2) reducing uncertainty; (3) building trust and conﬁdence;
(4) reducing costs/maximizing ﬁnancial gains. Note that reducing costs is seen as separate from
balancing incentives, which may also include ﬁnancial beneﬁts, as it is a speciﬁc objective for the
institutional mechanism being developed as opposed to the reasons for developing the institutional
arrangement in the ﬁrst place. Appropriate identiﬁcation of means objectives will help ensure
appropriate architecture is installed. Each of these objectives is discussed below.
2.2.1. (a) Balancing incentives
A truly viable and sustainable incentive “package” accounts for the range of interests of all the
riparian actors. Developing a “basket of beneﬁts” (Paisley, 2004) allows stakeholders to accept certain
terms of an overall agreement that, individually, may not appear encouraging enough to reach
agreement (Stein, 1989; Mostert, 2003; Paisley and Hearns, 2006).
Adopting a basin-wide approach and integrating resource use often increases the number of
beneﬁts in the basket. The Columbia River, shared by the United States and Canada, provides a good
example where a basin-wide approach was adopted in negotiating the Columbia River Treaty. The
approach enabled the countries to manage the upper Columbia in a cooperative and cohesive manner
through developing and operating the basin as a single entity.
Waterbury (1997) argues, “Asymmetrical awards always classify the potential cooperation in
international river basins.” Even in agreements such as the Columbia River Treaty, where interests are
generally symmetrical, it often takes years to work out the ﬁnancial and operating details.
One of the principal incentives for cooperation is the removal, or mitigation, of a speciﬁc problem.
There are numerous transboundary waters conventions, such as the Caspian Sea,1 Lake Tanganyika,2
and the Black Sea3 that focus on problem mitigation. Problem mitigation will inﬂuence all aspects
of institutional architecture, from deﬁning the scope of the institution, to the information needed to
facilitate decision-making, and rules and norms.
Linked to problem mitigation is ensuring equity, either in terms of beneﬁt allocation (water for
irrigation or hydropower) or in terms of costs (infrastructure, research, pollution control). For
example, under Article 5 of the Lake Victoria Basin Commission (LVBC) Protocol, entitled “Equitable
and Reasonable Utilization of Water Resources”, Partner States (Burundi, Kenya, Tanzania, Uganda,
Rwanda) are to use the water resources of the Basin in their respective territories in an “equitable and
reasonable manner”, and develop and use them “with a view to attaining optimal and sustainable
utilization thereof and beneﬁts there from, taking into account the interests of the Partner States”.
1
Framework Convention for the Protection of the Marine Environment of the Caspian Sea (“Tehran Convention”), 4 Nov.
2003, available at: http://www.caspianenvironment.org/newsite/Convention-FrameworkConventiontext.htm.
2
Convention on the Sustainable Management of Lake Tanganyika (“Tanganyika Convention”), 12 June 2003, available at
http://www.lta-alt.org/tanganyika-eng/view.
3
Convention on the Protection of the Black Sea Against Pollution (“Bucharest Convention”), 21 Apr. 1992, available at
http://www.blacksea-commission.org/_convention-fulltext.asp.
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In determining what is reasonable and equitable use, the Partner States are to keep in mind “all
relevant factors and circumstances”, including geographic and other natural factors, social and
economic needs of the Partner States, the population dependent on the water resources in each
Member State, the effects of the use of the water resources in one Member State on the other Member
States, and the “comparative costs of alternative means of satisfying the economic and social needs of
each Partner State.”
2.2.2. (b) Reducing uncertainty
Uncertainty is often one of the major obstacles to achieving successful agreements or decisionmaking processes (Clemen and Reilly, 2000). This includes the biophysical uncertainties related to the
resource, as well as the costs of implementation, behaviour and commitment of other actors, and
development needs and growth.
According to Drieschova and Fischhendler (2010), “failure to include equitable rules governing
water use in transboundary water treaties aggravate the danger that existing uncertainties will result
in undesirable outcomes such as increased water scarcity, resource degradation, and inequitable
distribution.”
In situations where there is uncertainty around the resource, due to climate change or other
factors, it will be essential to build high levels of information gathering and exchange into the
institutional architecture. This process is illustrated in the multi-national scientiﬁc panel in the Bering
Sea to assess annual catch.4
An increasingly important aspect of dealing with uncertainty is developing an institutional
arrangement that can deal with change, either due to climate alterations or social factors. The key to
changing effectively is possessing sufﬁcient information to make appropriate management decisions
around the resource and associated users, and ensuring ﬂexibility and resilience is built into the
institution (Hearns and Paisley, 2013).
2.2.3. (c) Building trust and conﬁdence
In his study of 35 international waters basins, Mostert (2003) concludes that one effective method
to reach agreement in a transboundary waters situation is to develop and maintain good relations
among basin riparians. Agreements can be substantive—those dealing with concrete beneﬁts, such as
ﬂood control and power generation; and diplomatic or procedural, which focus solely on enhancing
good relations.
Building trust is not generally an explicit factor in developing an institutional arrangement,
although in many cases it is incorporated into the ﬁnal architecture. Trust can also be reﬂected in the
substantive details of how resources are to be shared. For example, under the Indus River Treaty
Pakistan and India share water resources. Pakistan has exclusive use of the three western rivers,
including the Chenab, while India has exclusive use of the three eastern rivers in the basin.
In diplomacy theory, Conﬁdence Building Measures (CBM) (see Harman, 2006) are mechanisms
employed to build trust and promote dialogue between parties where trust must be developed before
entering into a more substantive agreement. These can range from unilateral actions, such as selfdeclared moratoriums on resource extraction or reduction of development, to more interactive
mechanisms, such as exchanging information, hosting ‘informal’ dialogue meetings to test policy
options, and initiating exploratory talks (Djalal and Townsend-Gault, 1999). Another possible
consideration for addressing conﬁdence building is designing an institution that can evolve to take
on additional aspects of transboundary waters governance as they develop, and not attempt to be
everything to everyone at inception (Waterbury, 1997).
Negotiation theory supports incremental cooperation for building trust between actors (Ross and
LaCroix, 1996). Negotiations should always “start with what you can agree on” to provide a point of
success (Mostert, 2003). This can often be the conclusion of a single issue such as the process for
4
See “An Independent, Scientiﬁc Review of the Biological Opinion (2010) of the Fisheries Management Plan for the Bering
Sea/Aleutian Islands Management Areas.” (2011) Available online at: http://wdfw.wa.gov/conservation/steller_sealions/
ﬁnal_fmp_biop_ind_sci_rev_08oct2011.pdf.
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negotiation (Dorcey and Riek, 1987) or on what information is required (Thompson, 1991). A stepwise
process is viewed as key in achieving goals and maintaining momentum in international resource
negotiations, as illustrated in such regions as the Danube (see Linnerooth, 1990) and Palestine Aquifers
(see Feitelson and Haddad, 1998).
Dispute resolution is often seen as an important measure to build conﬁdence between parties.
Systematic and effective dispute resolution mechanisms in transboundary waters agreements fulﬁl a
number of key objectives including: (1) reinforcing proactive problem solving and dispute prevention;
(2) delivering a remedy based on the facts; (3) resolving disputes and utilizing the human and
ﬁnancial resources of basin states as efﬁciently as possible; and (4) reducing the risks associated with
cooperative management and investment and expanding the potential for mutual gain.
In addition to dispute resolution, an emphasis on building conﬁdence can be expressed in the
organizational structures and locations of secretariats; the transparency and openness of dialogue;
levels of information exchange; clear norms and rules; and realistic monitoring and enforcement.
2.2.4. (d) Reducing costs
Reducing costs associated with cooperating or developing and implementing an institutional
governance arrangement will be a concern for all parties involved, including those funding
development. Parties are often drawn into arrangements that are beyond their ﬁnancial and technical
capacity to implement (Marty, 2000). This stems from a variety of factors, including a desire to address
a broad number of issues that may be related to the development of, and cooperation over, the
resource. Thus, ensuring focus and appropriate scope when developing cooperative regimes and
institutional arrangements is essential (Waterbury, 1997). Appropriate scope needs to be weighed
against expanding the “basket of beneﬁts” to enhance the balancing of incentives to garner political
will and fostering innovative ﬁnancing mechanisms.
Often costs associated with infrastructure development or large capital costs are difﬁcult to reduce
if they are really needed. However, the transactional costs of cooperating can often be substantive and
can more easily be reduced through thoughtful institutional design—the number of meetings held, the
decision-making process, the way information is compiled and assessed, the secretariat structure and
location, and the use of existing institutions all affect the transactional costs of implementing the
institution. Waterbury (1997) and Marty (2000) note that implementation and transaction costs can
be kept low by developing smaller water regimes within a basin and working to larger, more
encompassing regimes.
2.3. Institutional architecture (Step 3)
Once the institutional objectives are recognized, attention shifts to the overall institutional
governance framework. This requires careful consideration of speciﬁc governance tools that provide
for effective and efﬁcient planning and management and meet the deﬁned institutional objectives.
The effectiveness of the governance regime will be largely determined by how well the architectural
design of the institution meets the institutional objectives.
2.3.1. (a) Effective organization and speciﬁcity in the focus of cooperation
The subsidiarity principle (the principle that a matter ought to be handled by the smallest, lowest,
or least centralized authority capable of addressing that matter effectively) is an important organizing
principle of institutional design. Kliot and Shmueli (2001) suggest “small countries can effectively
manage all aspects of water resources by a single centralized agency, but large countries need a more
decentralized structure”. According to Vollmer et al. (2009), “constraints to concerted action have
been identiﬁed as including institutional arrangements established in an overly top-down manner
and without recognition of the context…”
Additionally, a clear mandate that outlines cooperation among the different national and
transboundary organizations that participate in the institution is usually an important prerequisite for
the formation of strong governing bodies (UN-Water, 2008). Gerlak (2007) distinguishes three intensity
levels of transboundary waters cooperation: (1) shallow cooperation, or “loose institutional cooperation”
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without ofﬁcial headquarters or formalized bureaucratic mechanisms of cooperation, such as joint
committees, coordination teams, technical teams, task forces or partnerships; (2) intermediate
cooperation, which is “a more sophisticated level of bureaucratic cooperation” with regular meetings
between parties, permanent headquarters or a secretariat with independent staff but does not have
ﬁnancial dependence; and (3) deep cooperation, which is “characterized by a high degree of bureaucratic
organization and ﬁnancial independence” with institutionalized collective decision making and oversight.
Transboundary water institutions can broaden cooperation over time. For example, under the
Convention for the Protection of the Mediterranean Sea Against Pollution, the geographic coverage
has been extended under certain protocols and the objectives of cooperation has grown: from
“prevent[ion], abate[ment], and combat” of pollution in the Mediterranean area, to “eliminat[ion]” of
pollution and “enhance[ment] of the marine environment…” In addition, the Contracting Parties now
foresee cooperation on matters involving risk to coastal development, including natural disasters and
climate change.
2.3.2. (b) Information
To effectively govern a transboundary basin, basin states and institutions must almost always have
“access to credible and reliable data and information regarding the state of the resource and, among
other things, how it is affected by resource use and development, land use practices and climate
change” (Gerlak et al., 2011; Paisley and Henshaw, in press; Grossman, 2006; Wolf, 2007; Bernauer
and Kalbhenn, 2010). Establishing data and information exchange agreements and networks among
common basin states and institutions helps maximize securitization in riparian regions by facilitating
trust and building a shared vision for the resource (UN-Water, 2008). Absent such exchange, it
becomes extremely difﬁcult for basin states and institutions to manage water uses, formulate basinwide policies, or take steps to minimize ﬂoods, droughts and pollution (Eckstein 2009). Data and
information sharing is a precondition for data integration, joint modeling and common monitoring
protocols—key characteristics of successful institutional arrangements for uniﬁed and adaptive water
governance (Karkkainen 2006). Data and information exchange is not only accepted as being useful
for effective international water management, the practice is also widely seen as a basis or starting
point for more comprehensive cooperation regarding the shared resource (Chenoweth and Feitelson,
2001).
An example of data and information provisions built into an institution is the structure for Lake
Tanganyika. Under the Convention on the Sustainable Management of Lake Tanganyika, Article 20
addresses information exchange between the Contracting States, directing them to exchange data and
information concerning sustainable management of the Lake Basin and the implementation of the
Convention. Contracting States are also directed to employ “best efforts” to provide data or
information that is requested, but not readily available. The Convention additionally obligates the
Contracting States to report periodically to the Lake Tanganyika Authority on certain measures
relevant to the environmental management of the Lake Basin and the implementation of the
Convention. Article 21 speciﬁes that the Convention shall not affect the established rights or
obligations of Contracting States to protect personal information, intellectual property, and
conﬁdential information. It also directs the Contracting States to respect the conﬁdentiality of
conﬁdential information they receive.
2.3.3. (c) Rules and norms
2.3.3.1. Voting and membership. An effective institutional design should have clear provisions that
include rules for the membership of the decision-making body, the levels of decision-making and the
voting rules (Draper, 2007). Membership in the governance institution should be carefully deﬁned.
Normally, the rules will appoint speciﬁc representatives of the signatories who may interpret and
modify the rules of the institution.
The rules should also describe voting procedures, such as when unanimity, consensus and majority
voting is required. According to Draper (2007), “rules that require unanimity effectively give one party
a veto in any decisions, but unanimous voting may be the only politically feasible option for certain
decisions. Decisions requiring non-unanimous votes can be extremely effective for nonpolitically
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sensitive decisions or those involving technical matters. The rules of decision can call for a simple
majority or some higher percentage.”
By example, generally, substantive decisions under the Cartagena Convention and its Protocols are
taken by consensus among the Contracting Parties, although the Contracting Parties have yet to agree
on the terms of the decision-making rule. Article 20 of the Cartagena Convention speciﬁes that the
Contracting Parties are required to unanimously adopt ﬁnancial rules and procedural rules to govern
their meetings. Any amendment to the Cartagena Convention or its Protocols must be approved by a
three-fourths majority vote of the Contracting Parties present at a conference of plenipotentiaries.
After the amendment is approved, it will be submitted to the Depositary for acceptance by all of the
Contracting Parties. Thirty days after three-fourths of the Contracting Parties of the relevant
instrument have ratiﬁed the amendment, it will enter into force for the Contracting Parties that have
accepted it. Under the International Commission for Protection of the Danube River meetings are held
once a year, with extraordinary meetings convened by the President on the request of at least three
delegations. Each ICPDR delegation has one vote, with special rules for EU voting. An ICPDR quorum
exists when delegations of two-thirds of the Contracting Parties are present. ICPDR decisions and
recommendations are adopted by consensus. If efforts are exhausted and consensus is still not
reached, the ICPDR can adopt decisions or recommendations (except for decisions with ﬁnancial
implications) by a four-ﬁfths majority of the delegations present and voting, unless otherwise
provided by the Convention. Each decision is binding on the ﬁrst day of the eleventh month following
its adoption for “all Contracting Parties that voted for it and have not within that period notiﬁed the
Executive Secretary that they are unable to accept” the decision.
2.3.3.2. Dispute resolution. Basins can continue to experience disputes even after a treaty is
established and an institution is created.5 The disputes may involve differences in interpretation of
the agreement's provisions or noncompliance with the agreement itself. Disputes may also arise
because of changing conditions that alter the effectiveness of the agreement for one or more of the
parties. Therefore, incorporating clear mechanisms for resolving conﬂicts is usually a prerequisite for
effective, long-term management (Wolf, 2007). The institutional provisions should “provide for a
process to resolve disputes quickly, effectively, and permanently” (ASCE, 2013). In other words,
institutions should emphasize “a streamlined process of dispute resolution that minimizes costly,
time-consuming litigation” (Draper, 2007). While mechanisms to settle disputes can be varied, the
most common are “direct negotiations, non-binding mediation, or binding arbitration or adjudication
by an international institution” (Berardo and Gerlak, 2012).
Under the Tehran Convention, dispute resolution is addressed in a cursory manner. Article 30
states: “In case of disputes between Contracting Parties concerning the application or interpretation of
the provisions of the present Convention, the Contracting Parties will settle them by consultations,
negotiations or by any other peaceful means of their own”. Bearing in mind the history of the region
and the potential lack of trust between parties, the dispute resolution mechanism is seemingly
inadequate. Other bodies of water, such as Lake Tanganyika, have dispute resolution mechanisms that
are thought to be more functional, as they outline a process and timeline for resolution. Some basins
utilize the International Court of Justice (ICJ) as part of their dispute resolution process. In the Senegal
River Basin any dispute between the Member States regarding the interpretation or application of the
relevant Conventions is to be resolved by mediation. If the Member States cannot reach an agreement,
the dispute is to be submitted to the Commission of Mediation, Conciliation, and Arbitration of the
Organization of African Unity (“Commission”). The Commission's decisions can be appealed to the ICJ.
Other agreements may use regional organizations. In the case of the Columbia River Treaty (CRT),
Article XVI of the Columbia River Treaty provides that a dispute or difference that arises under the
Treaty may be referred by either the United States or Canada to the International Joint Commission

5
Paisley, Richard Kyle and Alex Grzybowski. Lessons Learned from Recent Experience with Governance of International
Freshwater, International Groundwater and International Large Marine Ecosystems: Dispute Resolution. Proceedings of Water
Law: Through the Lens of Conﬂict: Colloquium of the University of New England and the Australian Centre for Agriculture and
Law. International Journal of Rural Law and Policy (2011).
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(IJC) for a decision. If the IJC does not render a decision within three months of the referral, or within
another period agreed to by the United States and Canada, either country may submit the dispute to
arbitration. The CRT mandates that arbitration must be by a tribunal composed of a member
appointed by Canada, a member appointed by the United States and a member appointed jointly by
the United States and Canada who shall be Chairman. If within six weeks of the delivery of a notice of
arbitration, either country has failed to appoint its member to the arbitral tribunal, or they are unable
to agree upon the member who is to be Chairman, either country may request that the President of
the IJC appoint the member(s). Decisions of the IJC or of an arbitration tribunal (by a majority of
members) are binding and deﬁnitive on the parties. The United States and Canada may agree, by an
exchange of notes, to use alternative procedures for settling differences arising under the CRT.
2.3.3.3. Enforcement and monitoring. Once a treaty is signed, successful implementation is dependent
not only on the actual terms of the agreement but also on an ability to enforce those terms.
Appointing oversight bodies with decision-making and enforcement authority is one important step
towards maintaining cooperative management institutions (Wolf, 2007). In other words, the
institution must have “the clout to enforce its mandates” (Dellapenna, 1996). Formal mechanisms
for monitoring a transboundary basin can provide early warning of violations, which will prompt
quicker enforcement actions. Even when monitoring mechanisms do not track the actions of
individual signatories, the range of information collected can raise the visibility of environmental
problems and draw the attention of domestic actors to the consequences of non-compliance.
Tir and Stinnett (2010) suggest that formally speciﬁed procedures for enforcement can improve
compliance in several different ways: they can reduce the transaction costs of punishing cheaters,
thereby increasing the costs of non-compliance and deterring violations. They can also enhance the
political acceptability of sanctioning. Sanctioning done according to the rules laid out in an
international agreement will be seen as more legitimate than direct, unilateral retaliation by an
aggrieved state. “When punishment is seen as legitimate, it will help prevent relations from collapsing
in a spiral of retaliatory and counter-retaliatory measures” Tir and Stinnett (2010).
One approach to enforcing agreements is establishing a compliance committee. In 2008, the
Barcelona Convention for the Protection of the Mediterranean Sea Against Pollution Contracting
Parties established a Compliance Committee to consider, among other things, “actual or potential noncompliance by individual Parties with the provisions of the Convention and its Protocols.” The
Compliance Committee consists of seven representatives of different Contracting Parties, on a rotating
basis. The Compliance Committee sees its role as “[facilitating] implementation and compliance with
obligations under the Barcelona Convention, taking into account the special situation of each of the
Contracting Parties, in particular those which are developing countries.” The Compliance Committee
will consider reports of non-compliance from one Contracting Party regarding another Contracting
Party, inquiries from a Contracting Party regarding its own compliance efforts, and referrals from the
Secretariat based on its national assessments, and will also, on its own, evaluate the biannual reports
submitted by the Contracting Parties. The Compliance Committee must report its ﬁndings to the
Contracting Parties, but may not apply sanctions. Instead, it may take steps to facilitate compliance,
such as requesting an action plan and interim progress reports. The Compliance Committee will not
act without consensus, except as a last resort. The Meeting of the Contracting Parties may act on the
Compliance Committee's report with further facilitative steps, including capacity building, and may
publicize the conclusion that a Contracting Party is not observing its obligations. In cases deemed to
be of serious, ongoing or repeated non-compliance, the Contracting Parties are obligated to consider
and undertake any action that may be needed to achieve the purposes of the Barcelona Convention
and the Protocols.
2.3.4. (d) Feasibility
Regardless of the authority granted to an institution, the absence of ﬁnancial and other
mechanisms to support and sustain the institution's activities can render the institution ineffective
and irrelevant. In other words, institutions must have the appropriate resources to carry out its
mandate (Eckstein, 2009). This includes both ﬁnancial and human resources as well as the political
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capital necessary to carry out policies and implement projects that may be unpopular but necessary.
Governmental support by all of the basin riparians must be secured and assured in order to allow the
institution to formulate and implement effectively its responsibilities. Moreover, adequate funding for
effective institutional management will help to establish more cohesion between parties and develop
better resource management strategies, which in turn will help secure investment for large-scale
infrastructure or development projects (Le Marquand, 1977).
For example, the budget of the Mekong River Commission (MRC) is drawn up by the Joint
Committee and approved by the Council. The budget “shall consist of contributions from member
countries on an equal basis unless otherwise decided by the Council, from the international
community (donor countries) and from other sources.” The senior legal advisor to the drafters
explained: the “operating or administrative budget” may be distinguished from the “program budget”
in that the former pertains to the cost of the [MRC]… and the latter pertains to the development
projects, program and activities of the [MRC] supported by donor and parties. The “equal basis”
contribution of the parties pertains only to the administrative or operating budget of the [MRC] that is
not covered by other sources, i.e. overhead, interest and donor contributions, unless the Council
decides otherwise. For example, if there were “extraordinary” expenditures that exceed the planned
and budgeted activities, i.e. special meetings of the Council or Committee, etc., the Council may vary
the member contribution requirements. The MRC carries out formal consultation with the donor
community through an annual Donor Consultative Group meeting.
In the Rhine, according to Article 13 of the Convention on the Protection of the Rhine, each
Contracting Party is responsible for the costs associated with its representation in the International
Commission for Protection of the Rhine (ICPR) and for studies and other actions it undertakes within
its territory. The distribution of the annual operating budget costs between the Contracting Parties is
set forth in Article 9 of the ICPR's Procedural Rules. Switzerland's share of the budget is 12% and the
European Community's share is 2.5%. The remaining 85.5% share is divided between Germany (32.5%),
France (32.5%), Luxembourg (2.5%), and the Netherlands (32.5%). The Executive Secretary is
responsible for drafting the annual budget and managing the ICPR's income and expenditures. Prior
to the Plenary Assembly, the Executive Secretary submits to the Contracting Parties' delegations: the
draft budget for the next year, the non-binding budgetary planning for the following three years, and
an annual statement of the accounts from the past year. The Plenary Assembly then adopts the budget
for the next year. Afterward, the Executive Secretary notiﬁes each Contracting Party of the amount of
its required contribution, with payment due by February 15. If a Contracting Party does not pay its
contribution in a timely fashion, the ICPR has the authority to charge the delinquent Contracting Party,
in its assessed contribution for the following year, for the deﬁcit it caused. The ICPR is also empowered
to establish a reserve fund equal to 10% of the budget. During the course of a year, if the ICPR is
confronted with new or higher than anticipated expenses, a supplementary budget may be drawn up
and additional expenses covered by the reserve fund or additional supplementary contributions from
the Contracting Parties. The ICPR also employs two auditors to manage bookkeeping.

2.3.5. (e) Adaptability
Wolf (2007) states that the most effective institutional management structures usually incorporate
a certain level of ﬂexibility, allowing for public input, changing basin priorities, and new information
and monitoring technologies. Many basins lack the institutional ﬂexibility and capacity to deal with
anticipated changes due to climate change. Perhaps the most dynamic systems for altering an
agreement is found in the Treaty between the United States and Mexico relating to the utilization of
the waters of the Colorado and Tijuana Rivers and the Rio Grande (Hearns and Paisley, 2013). Here, the
Agreement is extremely ﬂexible in that the overarching accord can be modiﬁed and updated by
allowing for signiﬁcant decisions to be made by the International Boundary and Water Commission
(IBWC) through the creation of Minutes, which have legal standing. In this way, modiﬁcation, both
socio-political, and environment, can be incorporated as needed. Signiﬁcant decisions can thus reﬂect
current and contemporary values while fundamentally maintaining the spirit and intent of the
original accord. For example, Minutes have been utilized to adjust water allocations, as well as address
salinity issues that have arisen since the signing of the Treaty in 1944. Recently, they have been
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utilized to adjust the set delivery schedules of water allocated for Mexico due to infrastructure
damage associated with an earthquake in April 2010. The ability of the IBWC to adapt, amend, and
extend the institutional arrangement between Mexico and the United States is a powerful tool to
develop a resilient form of cooperation (Hearns and Paisley, 2013).
2.3.6. (f) Openness
Participation as a governance objective falls within a spectrum, ranging from simply providing
information to actors without expectation of involvement, to consultation, accommodation, comanagement, collaboration, actual joint decision-making and accountability. The level of participation
that appears to be necessary or desirable as a governance objective is a function of a number of
factors, ranging from how much the affected parties are necessary or desirable to ensure viability, to
whether, and to what extent, the affected parties can be really identiﬁed and appropriately engaged.
Changes in governance objectives may well require changes in participation. Participation is
usually “fundamental to maximize agreement, enhance transparency and decision-making, create
ownership and facilitate the acceptance and enforcement of decisions and policies. It is also a
mechanism for gaining a better or common understanding between the various stakeholders on the
nature of a given problem and the desirability of speciﬁc outcomes. Stakeholder participation
strengthens integration, thereby contributing to conﬂict prevention, and risk reduction—all highly
important in large infrastructure development projects” (UN-Water, 2008). Ultimately, openness is a
balance between desirability to be open versus capability to be open (i.e. ﬁnancial capability). The
level of initial openness will likely inﬂuence what is prioritized at the institutional objectives stage,
and thus what institutional architecture becomes.

3. Observations and conclusions
Institutional architecture is not a panacea for all that ails good governance of transboundary
waters. Design remains more art than science (Bakker, 2009; Dombrowksy, 2008; Bernauer, 1997).
However, some preliminary observations and conclusions as to what might facilitate good governance
of transboundary waters from an institutional architecture perspective are:
(1) Form should always follow function.
“It is the pervading law of all things organic and inorganic, of all things physical and metaphysical,
of all things human and all things superhuman, of all true manifestations of the head, of the heart,
of the soul, that the life is recognizable in its expression, that form ever follows function. This is
the law” (Sullivan, 1896). This is particulary true in the case of institutional design for the good
governance of transboundary waters.
(2) One size does not ﬁt all.
There is a wide range of institutional designs to govern transboundary waters. As each
transboundary waters situation will have unique characteristics, there can be no single model or
recipe for success in developing effective regimes (Elhance, 2000). Physical, social and political
geography will determine constraints and opportunities in institutional design. While the means
objectives of regime building, such as balancing incentives, and building trust will be present in all
situations, their relative importance will vary in different contexts. Consequently, an institution
should be as adaptive as reasonably possible.
While there is no single model to apply to the development of institutional architecture for
transboundary waters governance, various key means objectives need to be addressed to develop
effective governance regimes. More often than not it is political constraints, not technical constraints
that hinder cooperation over transboundary waters governance (Bernauer, 2002). For example, in the
case of the Danube River Protection Convention, progress was hampered by the limited ability of the
commission members to inﬂuence the policy makers of the need to and beneﬁts of cooperation
(Dombrowksy, 2008). Paramount to all efforts will be garnering political will to the goals of the
institution. Elhance (2000) concludes that “nothing will be done if there is not the political will to
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pursue transboundary cooperation” and Sadoff and Grey (2002) suggest, “The choice between conﬂict
and cooperation will in large part be determined by [political] perceptions of their relative beneﬁts”.
(3) Flexibility and adaptive management are important.
Most institutional structures that deal with transboundary waters will have some higher-level
authority for ﬁnal decision-making, a mid-level group for more technical and scientiﬁc analysis (i.
e., a joint management committee), and a secretariat for implementation. However there may be
signiﬁcant differences in how this broad tri-body structure is applied.
Built-in ﬂexibility in the institution's organizational structure can serve political as well as
scientiﬁc interests, and encourage conﬁdence building. The ability to invite observers to the
Council and Joint Committee of the Mekong River Committee is to accommodate the participation
of China and Myanmar and see them included in the discussions of the development of the
Mekong. By attending the various meetings, China and Myanmar may become more comfortable
with the goals and objectives of the Mekong River Committee. This facilitates the exchange of data
and information, as well as assisting with possibly aligning the interests of the nations.
Adaptive management is a structured, iterative process of robust decision making in the face of
uncertainty with an aim to reducing uncertainty over time via system monitoring. In this way,
decision making simultaneously meets one or more resource management objectives and, either
passively or actively, accrues information needed to improve future management.
(4) You can't always get what you want.
One of the major trade-offs in developing institutions is balancing the operational needs and
desire for minimum bureaucracy, with the need for building trust and equity. This is illustrated by
looking at the different models of how and where a secretariat is operated and physically located.
For the Lake Tanganyika Authority, the secretariat is in Bujumbura, Burundi, and meetings of the
Council of Ministers are held in different states, with the Chair being from the host country. In the
case of the Mekong River Commission, not only is there a clear tri-body hierarchy, but the
secretariat is split between two locations: Vientiane (Lao PDR) and Phnom Penh (Cambodia).
Having a split secretariat incurs greater costs, as some functions will be duplicated, and is
relatively more bureaucratic. The choice of having a split secretariat was a conscious trade-off
between a more efﬁcient organizational structure and other needs, such as increased political
equity. In the Caspian Sea Environmental Program, the secretariat rotated through the littoral
states on the basis of alphabetical order. The choice to have a rotating secretariat, with all the
additional work associated with relocation was deemed necessary to ensure equity and build trust
within and between the states of the Caspian Sea.
Trade-offs also need to be considered in institutional architecture with respect to data and
information exchange. In most circumstances, data is gathered at the national level and forwarded
by each country to one another or through a central secretariat. In other circumstances, joint factﬁnding may be conducted, as is the case of the Joint Technical Committee of the Bering Sea Pollock
agreement. Not only how information is gathered, but how it is used, and how decisions are made,
should ultimately be determined based on the importance of the means objectives of the
institution. Trade-off and multi-attribute analysis, adaptive decision-making, and ecosystembased management are all potentially important elements of institutional architecture and require
thoughtful consideration in their design.
References
American Society of Civil Engineers, 2013. Guidelines for Development of Effective Water Sharing Agreements. ASCE Standard.
Arnell, N., 2003. Effects of IPCC SRES emissions scenarios on river runoff: a global perspective. Hydrol. Earth Sci. 7 (5), 619–641.
Bakker, M., 2009. Transboundary river ﬂoods and institutional capacity. J. Am. Water Resourc. Assoc. 45 (3), 553–566.
Barkin, S., Shambaugh, G., 1999. Hypothesis on the international politics of common pool resources. In: Barkin, S., Shambaugh,
G. (Eds.), Anarchy and the Environment. SUNY Press, Albany.
Berardo, R., Gerlak, A., 2012. Conﬂict and cooperation along international rivers: crafting a model of institutional effectiveness.
Glob. Environ. Politics 12 (1), 101–120.
Bernauer, T., 1997. Managing international rivers. In: Young, O. (Ed.), Global Governance: Drawing Insights from the
Environmental Experience. MIT Press, Cambridge.
Bernauer, T., Kalbhenn, A., 2010. The politics of international freshwater resources. In: Denemark, R. (Ed.), The International
Studies Compendium Project. Blackwell, Oxford.

110

G.S. Hearns et al. / Environmental Development 11 (2014) 98–111

Bernauer, T., 2002. Explaining success and failure in international river management. Aquat. Sci. 64 (1), 1–19.
Chenoweth, J., Feitelson, E., 2001. Analysis of factors inﬂuencing data and information exchange in international river basins:
can such exchange be used to build conﬁdence in cooperative management? Water Int. 26 499–512.
Clemen, R., Reilly, T., 2000. Making Hard Decisions with Decision Tools. Duxbury Press, Paciﬁc Grove.
Conca, K., Wu, F., Mei, C., 2006. Global regime formation or complex institution building? The principled content of
international river agreements. Int. Stud. Q. 50 (20), 263–285.
de Ville, Géraud, 2008. Climate change – bad news for environmental security. Environ. Law Rev. 10 (3), 175–180.
Dellapenna, J., 1996. Rivers as legal structures. The examples of the jordan and the nile. Nat. Resourc. J. 36, 217–250.
Djalal, H., Townsend-Gault, I., 1999. Preventative diplomacy: managing potential conﬂicts in the south china sea. In: Crocker,
Hampson, Aall (Eds.), Herding Cats: Multiparty Mediation in a Complex World. United States Institute of Peace Press,
Washington.
Dombrowksy, I., 2008. Institutional design and regime effectiveness in transboundary river management – the elbe water
quality regime. Hydrol. Earth Syst. 12, 223–238.
Dorcey, A., Riek, C.I., 1987. Negotiation based approaches to the settlement of environmental disputes in Canada. In: The Place of
Negotiation in EIA Processes. Institutional Considerations.
Draper, S., 2007. Administration and institutional provisions of water sharing agreements. J. Water Resourc. Plan. Manag. 133,
446–455.
Drieschova, A., Fischhendler, I., 2010. A toolkit of mechanisms to reduce uncertainty in international water treaties, Jerusalem.
Available from: 〈http://internationalwaterlaw.org/bibliography/articles/general/Tookit-uncertainty_in_International_Wa
ter_Treaties.pdf〉 (accessed 14.04.14).
Eckstein, G., 2009. Water scarcity, conﬂict and security in a climate change world: challenges and opportunities for
international law and policy. Wis. Int. Law J. 27 (3), 409–461.
Elhance, A., 2000. Hydropolitics: grounds for despair, reasons for hope. Int. Negot. 5 (20), 201–222.
Feitelson, E., Haddad, M., 1998. A stepwise open-ended approach to the identiﬁcation of joint management structures for
shared aquifers. Water Int. 23 (4), 227–234.
Gerlak, A., Lautze, J., Giordano, M., 2011. Water resources data and information exchange in transboundary water treaties. Int.
Environ. Agreem. 11 (2), 179–1999.
Gerlak, A. 2007. Regional water governance and institutional arrangements around transboundary waters. Annual Convention
of the International Studies Association, Chicago. Cited in Vollmer et al., 2009.
Giordano, M., Wolf, A., 2003. Sharing waters: post-rio international water management. Nat. Resourc. Forum 27, 163–171.
Grossman, M., 2006. Cooperation on Africa's international waterbodies: information needs and the role of information sharing.
In: Scheumann, W., Neubert, S. (Eds.), Transboundary Management in Africa: Challenges for Development Cooperation.
German Development Institute, Berlin, Germany.
Harman, S., 2006. Conﬁdence building measure. In: Encyclopedia of Governance. Sage Reference Online. pp. 138–139.
Hearns, G., Paisley, R., 2013. Lawyers write treaties, engineers build dikes, gods of weather ignore both: making transboundary
waters agreements relevant, ﬂexible, and resilient in a time of global climate change. Gold. Gate Univ. Environ. Law J. 6 (2),
259–294.
Karkkainen, B., 2006. Managing transboundary aquatic ecosystems: lessons from the Great Lakes. Pac. McGeorge Glob. Bus Dev.,
L.J 19, 209–240.
Kliot, N., Shmueli, D., 2001. Development of institutional frameworks for the management of transboundary water resources.
Glob. Environ. 1 (3), 306–328.
Kundzewicz, Z., Mata, L., et al., 2008. The implications of projected climate change for freshwater resources and their
management. Hydrol. Sci. J. 53 (1), 3–10.
Le Marquand, D., 1977. International Rivers: The Politics of Cooperation. Westwater Research Centre. University of British
Columbia, Vancouver, Canada.
Libert, B., Orolbaev, E., Steklov, Y., 2008. Water and energy crisis in central asia. China Eurasia Forum Q. 6 (3), 9–20.
Linnerooth, J., 1990. The danube river basin: negotiating settlements to transboundary environmental issues. Nat. Resourc. J. 30,
629–660.
Marty, F., 2000. Managing international rivers: problems, politics and institutions, European University Studies: Series 31,
Political Science. Vol. 421. Bern.
Mostert, E., 2003. Conﬂict and cooperation in international freshwater management: a global review. Int. J. River Basin Manag. 1
(3), 1–12.
Paisley, R.K., 2004. International water law, transboundary water resources and development aid effectiveness. Indian Jurisd.
Rev. 1, 67.
Paisley, R., Hearns, G., 2006. Some observations from recent experiences with the governance of international drainage basins.
In: Correa, A., Eckstein, G, Proceedings of the Symposium-precious, Worthless, or Incalculable: The Value and Ethic of
Water. Center for Water Law & Policy and International Center for Arid and Semi-Arid Land Studies. Texas Tech University.
Paisley, R., Henshaw, T., 2014. If you can't measure it, you can't manage it: transboundary waters, good governance and data and
information exchange. Indiana Int. Comp. Law Rev. 24 (1). (in press).
Pegram, G., Schreiner, B., Rieu-Clarke, Allstair, 2009. International Architecture for Transboundary Water.
Perry, A., Low, P.J., et al., 2005. Climate change and distribution shifts in marine ﬁsheries. Science 308 (5730), 1912–1915.
Ross, W., LaCroix, J., 1996. Multiple meanings of trust in negotiation theory and research: a literature review and integrative
model. Int. J. Conﬂ. Manag. 7 (4), 314–360.
Sadoff, C., Grey, D., 2002. Beyond the river: the beneﬁts of cooperation on international rivers. Water Policy 4 (5), 389–403.
Stein, J., 1989. Getting to the Table. Johns Hopkins University Press, Baltimore.
Sullivan, L.H., 1896. The Tall Ofﬁce Building Artistically Considered. Lippincott's Magazine. March. pp. 403–409.
Thompson, L., 1991. Information exchange in negotiation. J. Exp. Soc. Psychol. 27 (2), 161–179.
Tir, J., Stinnett, D., 2010. Coping with the Consequences of Climate Change: International Institutions as Strategies for Mitigating
Conﬂict over Water Resources. Available from: 〈http://climsec.prio.no/papers/Climate_Tir_Stinnett.pdf〉.

G.S. Hearns et al. / Environmental Development 11 (2014) 98–111

111

United Nations-Water, 2008. Transboundary Waters. Sharing Beneﬁts, Sharing Responsibilities (2008) UN Thematic Paper at 1.
Available from: 〈http://www.unwater.org/downloads/UNW_TRANSBOUNDARY.pdf〉. (accessed 30.04.13).
Vollmer, R., Ardakanian, R., Hare, M., Leentvaar, J., van der Schaaf, C., Wirkus, L., 2009. Institutional Capacity Development in
Transboundary Water Management. The United Nations World Water Assessment Programme. Available from: 〈http://
unesdoc.unesco.org/images/0018/001817/181792e.pdf〉 (accessed 14.04.14).
Waterbury, J., 1997. Between unilateralism and comprehensive accords: modest steps toward cooperation in international river
basins. Water Resourc. Dev. 13 (3), 279–289.
White and Case, 2011. UNDP-GEF International Waters Good Practices Project. International Waters: Review of Legal and
Institutional Frameworks 201. Available from: 〈http://governance-iwlearn.org〉. (accessed 30.04.13).
Wolf, A., 2007. Shared waters: conﬂict and cooperation. Annu. Rev. Environ. Resourc. 32, 241.

