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Introduction

In the realm of international water resources management, institutions play im-
portant roles in mitigating conºict and promoting cooperation by allowing re-
source users to handle rapidly changing physical or political conditions.1 Since
the 1990s, we have witnessed a signiªcant growth in the creation of institutions
at the river-basin level.2 Such institutions are thought to be important in pro-
moting cooperation between upstream and downstream states, helping to stan-
dardize water policies across states, serving as forums to bring together diverse
stakeholders, and overcoming fragmented management efforts.3

Yet, building and maintaining institutions that promote international co-
operation is not a simple task, particularly when there are multiple actors in-
volved in complex decision-making processes. Institutions designed to promote
cooperation along shared rivers may distribute costs and beneªts unequally,
thereby perpetuating existing inequalities.4 Or, they may lack the institu-
tional, ªnancial, or technical capacity to solve problems.5 Even when speciªc
organizations are well funded and staffed, they may fail to be effective if they
cannot overcome adversarial situations and promote consensual approaches to
decision-making.6

In this article, we build a model that explores the conditions under which
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institutions are most likely to foster meaningful cooperation in the manage-
ment of shared rivers. To do so, we draw from a diverse literature on social and
ecological systems, international institutions, and common-pool resources to
expose the expected relationships between a number of critical variables and co-
operative solutions to conºicts in the management of shared waters. We provide
an initial test of this model by analyzing the conºict that took place from 2003
to 2010 between Argentina and Uruguay over the construction of pulp mills
along the Uruguay River, and assessing the role of the Administrative Commis-
sion of the Uruguay River (from now on, CARU for its Spanish acronym) in this
conºict and its resolution.

The study of the conºict between Argentina and Uruguay is important for
two main reasons. First, this case offers insights on how institutions designed to
promote interstate cooperation in transboundary resource settings can fail to be
effective, thereby requiring the intervention of a third party to reach a solution.7

Second, the conºict illustrates how international conºict over the management
of a shared natural resource can seriously cripple longstanding political rela-
tionships characterized for the most part by a strong history of collaboration.

Crafting a Model of Institutional Effectiveness along International
Rivers

There is a rich literature exploring the design features of institutions that deal ef-
fectively with environmental problems.8 However, the analysis of institutional
performance depends heavily on context and type of institution.9 Here we are
interested in the study of institutions that set the conditions under which inter-
national river basins are jointly managed by two or more states. While a
signiªcant body of research is developing around institutional performance in
the context of international river management,10 more research is needed to
identify the speciªc institutional features that are most likely to lead to collabo-
rative solutions to common problems in international river basins.11

In this article, we craft a model that contains these features and show how
they are supposed to contribute to the solution of problems. Figure 1 con-
tains the model. At the bottom of the ªgure lies the desired outcome of ªnd-
ing collaborative solutions to common problems. The top part of the ªgure
contains two variables—political culture and the state of the ecological
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system—that are likely to inºuence the design and functioning of speciªc orga-
nizations but that are also likely affected by the outcome of institutional perfor-
mance, as represented by the dashed arrows moving upwards from the coop-
erative solutions originated by the institutional intervention.12 Between those
variables we include the institutional features that we analyze closely in this
article.

Building from the rich literature on institutional effectiveness and perfor-
mance, we argue for a multi-faceted deªnition of institutional effectiveness that
speaks to the broad capacity of the institution to perform the tasks for which it
was designed. We examine effectiveness at two levels: ªrst, a broader level fo-
cused on the interstate agreement itself; and second, a level addressing the
process design elements. In so doing, we integrate across diverse streams of re-
search, including research on social and ecological systems, adaptive gover-
nance in the management of common pool resources, and international
institutions.

The ªrst level of effectiveness speaks to the interstate agreements that com-
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Figure 1.
A Model of Institutional Effectiveness along International Rivers
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monly govern international rivers, which in turn structure and shape the rela-
tionships among all parties involved in the use of the common resource.13

Interstate agreements often incorporate internationally recognized manage-
ment principles such as “equitable and reasonable utilization” of shared water-
courses, or the principle that states shall undertake all necessary measures to en-
sure that such utilization does not lead to any of the other riparian states
suffering “signiªcant harm.”14 In some cases, river basin commissions work as
venues for state interaction and assist with information exchange and the
achievement of settlements.15 Under this ªrst level of effectiveness we also in-
clude process design, which refers to the complex internal negotiations that
usually take place inside new institutions to decide how, when, and under what
conditions the parties interact.16

Process design in turn affects how states shape the design elements at the
second level of effectiveness, which can also be thought of as process challenges
that must be continuously faced to ultimately achieve collaborative solutions to
problems in the river basin. The ªrst institutional feature at this second level is
transparency in the decision-making process. Increasing transparency is a fun-
damental step to tackle noncompliance among member states17 but also to give
private citizens recourse to redress on unfair actions or incompetence of the ex-
ecutive authority.18 In the context of institutions that deal with complex water
issues that cross political boundaries, transparency increases the ability of mul-
tiple participants to understand the inner workings of the decision-making pro-
cess that affects the management of the natural resource. For instance, in an in-
stitutional setting where a given watercourse is managed, information of a
technical and legal nature should be available to all interested parties.19 In other
words, transparency allows for all actors involved, including policy-makers, sci-
entists, and the public, to have the potential to examine the functioning of the
organization.
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The second process design element involves the production and dissemi-
nation of scientiªc knowledge. Fostering the development of a base of widely
accepted scientiªc knowledge is one of the most important contributions that
intergovernmental regimes can make since scientiªc learning is critical for the
successful management of complex ecosystems.20 Of course, the main obstacle
to scientiªc learning is that science is very rarely uncontested; parties with differ-
ing goals in a decision-making process often bring their own science to the table
of negotiations.21 This tendency is not unhealthy since scientiªc knowledge is al-
most always fragmentary and provisional, but this fragmentation must not
function as an obstacle to the advancement of cooperative activities inside the
organization.

The third process design element involves conºict resolution. Formal
mechanisms for dispute settlement are seen as an important function of an in-
tergovernmental organization’s independence.22 Once an initial agreement is
reached among states on the need to jointly manage an international river, suc-
cessful implementation is dependent not only on the terms of the agreement,
but also on an ability to enforce those terms.23 Better enforcement of rules re-
duces transaction costs, which in turn “frees” resources that can be used for the
establishment of cooperative activities.24 Many times, however, the terms that
govern the interactions among actors are contested or are not clear enough for
the parties. When this happens, conºict is likely to erupt and institutions must
overcome it through the use of effective conºict-management techniques.25

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.26

The fourth process design feature addresses public input and representa-
tion.27 It is through deliberation that parties in conºict may develop the trust
and social capital necessary for collaboration.28 The inclusion of mechanisms
for public participation ensures that local concerns are incorporated into deci-
sion-making processes, which leads to more ºexible decisions that are also eas-
ier to enforce.29 A lack of public participation may result in limited support for
any agreement reached or may challenge implementation.30 There are multiple
design choices available to address public participation.31 In transboundary wa-
ter governance these mechanisms may range from the informal submission of
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comments at different stages of the decision-making process to more formal
mechanisms that require public input as a component of planned management
actions.

Implicit in our model is the recognition that power asymmetries, resulting
from the nature of geographic location (upstream versus downstream states) or
military and economic disparities, can be expected to inºuence state interac-
tions at both levels of effectiveness and may result in inequitable outcomes.32

Importantly, we see the variables in our model as necessary but not sufªcient
conditions for a complete explanation of cooperative outcomes to interstate
problems and conºicts along international rivers. We turn to an examination of
the conºict between Argentina and Uruguay over the construction of pulp mill
factories on the Uruguay River, and the role of CARU, the bi-national river basin
organization, in the conºict. We use this case as a plausibility probe for our
model to determine whether further testing is warranted.33 Our research meth-
ods entail an examination of primary and secondary sources that allow us to as-
sess the role played by CARU in the conºict. These sources include the main
newspapers with a nationwide readership in both countries, documents pro-
duced by the International Court of Justice (IJC), and in-depth telephone inter-
views with key participants in the conºict.

Pulp Mills Conºict along the Uruguay River

The Uruguay River is part of the La Plata River basin, one of the largest basins in
the world. The river, which is approximately 1750 kilometers long, forms in the
coastal range of southern Brazil and runs mostly to the south. The Uruguay
joins the Paraná River to form the La Plata River, which in turn runs into the At-
lantic Ocean. In its northern section, the Uruguay River serves as the border be-
tween Argentina and Brazil, while its southern part separates Argentina from
Uruguay.

Historically, the La Plata basin was characterized by conºict over water use
and management, but the tenor of the political relationships changed dramati-
cally in the basin in the late 1960s when the ªve riparian nations (Argentina,
Bolivia, Brazil, Paraguay, and Uruguay) came together to harness the potential
of energy development in the region. In 1969, they signed the La Plata River Ba-
sin Treaty to promote a more balanced development strategy, and this accord
prompted a wave of bilateral and multilateral cooperation in the region in the
1970s. One example is the Statute of the Uruguay River signed by Argentina and
Uruguay in 1975. The accord established that a country pursuing actions that
may modify the river’s regime must properly notify its counterpart (Article 7),
with the latter having the chance to respond to such actions—for instance, de-
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manding more information about the proposed activities (Articles 8, 9, 10, and
11). To channel communications between the two parties, the Statute created
the Administrative Commission of the Uruguay River (CARU), which was man-
dated to coordinate the actions of both nations in regards to the use of the river
and given the prerogative to dictate norms to regulate such actions.

CARU started functioning in 1978 and is governed by ten commissioners,
ªve from each country. They form the so-called “national delegations,” the
heads of which alternate annually as president and vice president of CARU. Ad-
ditionally, CARU has ten “sub-committees” that meet regularly and advise the
national delegations in technical and administrative matters.34

Historically, CARU never had to assume an active role in defusing conºict
between the two states but this began to change in 2002 when the Uruguayan
government led by then-President Jorge Batlle authorized the Spanish company
Ence S.A. to build a pulp mill on the Uruguayan side of the river, about 12 kilo-
meters upstream from the city of Fray Bentos (see Figure 2). Initially, the signing
of the contract was received with mixed reactions in Uruguay.35 The main oppo-
sition party, Frente Amplio, along with some environmental NGOs, opposed
the construction of the mill, and sought the support of allies in Gualeguaychú,
an Argentine city located on the western shore of the river and connected to Fray
Bentos through the international bridge “Libertador San Martín.”

Although CARU was the natural forum and appropriate legal entity for the
deactivation of this as-yet minor conºict, the Uruguayan government initially
worked to sidestep CARU’s efforts to oversee the process. For example, requests
from the president of CARU to view the 2002 Environmental Impact Assess-
ment submitted by Ence to Uruguay’s National Directorate for the Environment
were met with considerable delay.36 The role of CARU in the process continued
to grow weaker, and the national delegations even cancelled their meetings for a
six-month period after the Uruguayan government unilaterally authorized the
construction of the mill in October of 2003.

CARU resumed activities in April of 2004 when it held meetings with rep-
resentatives from a second company interested in building a mill—Botnia Fray
Bentos S.A., a subsidiary of the Finnish corporation Metsä-Botnia. Following
this and subsequent meetings, CARU’s Subcommittee on Water Quality and
Pollution Control suggested that more information was needed from the com-
pany before the Uruguayan government could extend an environmental autho-
rization. However, in one of his last decisions in ofªce, outgoing Uruguayan
President Jorge Batlle authorized the construction of this second pulp mill in
February of 2005. This projected mill would have the capacity to produce one
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million tons of pulp annually, or double the capacity of Ence’s mill, and would
be located even closer to the city of Fray Bentos (ªve kilometers upstream). The
Argentine delegation in CARU questioned Uruguay’s decision to grant the per-
mit as a violation to the 1975 Statute of the River Uruguay, but the protest did not
resonate with the Uruguayan delegation. This decision by the Uruguayan gov-
ernment to grant authorization to a second company was a turning point in
the conºict because it ignited very powerful protests in the Argentine city of
Gualeguaychú, to which the Argentine national government became highly
responsive.
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Figure 2.
Map of the Uruguay River Basin and Location of the Pulp Mill Built by Botnia

Source: Prepared by authors.
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In April 2005, more than 40,000 people gathered at the international
bridge to stage a massive protest against Uruguay’s decision, and in May 2005 a
new social movement was formed in Gualeguaychú that spearheaded the most
vocal opposition to the projects to build pulp mills. The movement, crystallized
in the formation of the Citizens’ Assembly for the Environment (“the Assem-
bly”), and became one of the key actors in the conºict and remains highly active
today.

Responding to the mounting social opposition to the Uruguayan decision
to allow construction of the mills mounting on the Argentine side, the two gov-
ernments attempted one ªnal negotiating effort—outside of CARU. In May of
2005, the two presidents announced the creation of the so-called High Level
Working Group (GTAN), a bi-national commission tasked with analyzing the
environmental impact of the mills. GTAN would work for a period of six
months to produce a non-binding joint report with recommendations to both
governments on how to proceed. Its efforts quickly stalled, however, when the
Assembly criticized the initiative as merely an effort to neutralize the protests,
and because of the perception that the non-binding report would not lead to ac-
tions.37 The governor of the province of Entre Rios (where Gualeguaychú is lo-
cated) sided with the Assembly, and as a sign of protest the Uruguayan govern-
ment withdrew its representatives from some of GTAN’s meetings. The group
ªnished its work in January of 2006, but instead of a joint report, each country’s
delegation produced its own separate report.38

By then, it was becoming obvious that the existing set of formal institu-
tions in place to facilitate a negotiated bilateral solution to the problem had be-
come ineffective. With the possibility of reaching an intergovernmental agree-
ment dwindling, Uruguay and Argentina opted to litigate the dispute. The
Argentine government instituted proceedings against Uruguay in the ICJ on
May 4, 2006 for breach of the Statute of the Uruguay River.39 The statute contains
a series of articles (7 to 12) to ensure that each country communicates its ac-
tions properly to the other when those actions may affect the joint use of the
river. The statute also explicitly forbids actions that may threaten the environ-
mental health of the river (Articles 35, 36, and 41). The main argument pre-
sented by the Argentine legal team to the ICJ was that the Uruguayan govern-
ment had fail to notify the Argentine government properly about its plans to
allow construction of the mills, and that Uruguay had not been able to prove
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that the mills would not contaminate the river. Argentina demanded the halting
of the ongoing construction of Botnia’s mill. Uruguay, on the other hand, ar-
gued that there had been no violations to the statute on its part, and that Argen-
tina instead had agreed to the construction of the mills in bilateral negotiations
that took place inside CARU in June of 2004—a claim the Argentine team re-
garded as inaccurate. In July 2006, the ICJ reached a verdict, rejecting Argen-
tina’s request to halt construction by fourteen votes to one. The court concluded
that Argentine representatives did not demonstrate that contamination would
result from the operation of the mills.

In the middle of this conºictual environment, Ence (the Spanish company
that had obtained the ªrst authorization) balked and announced in September
2006 that it would not build its mill in Fray Bentos but in the town of Punta
Pereira, located downstream from the originally planned site.40 In November,
the World Bank approved a US$170 million loan to Botnia to ªnish construc-
tion of its mill.42 This decision led the Assembly to block trafªc indeªnitely on
the international bridge “Libertador San Martín.”42

Argentina brought the issue back to the ICJ in 2007 with new scientiªc evi-
dence to back its position, just as the Uruguayan government authorized Botnia
to start production at the mill. The ICJ procedure was lengthier this time, with
the court arriving at a decision only in April of 2010. During this period, the As-
sembly continued protesting by permanently blocking trafªc on the interna-
tional bridge. In its decision, the International Court of Justice concluded by
eleven votes to one that Uruguay had breached its procedural obligations to
communicate its intended actions under Articles 7 through 12 of the 1975 Stat-
ute of the River Uruguay. However, the Court also concluded by a vote of eleven
to three, that Uruguay had not breached its substantive obligations under Arti-
cles 35, 36, and 41 of the statute, which meant that its actions had not endan-
gered the environmental health of the river. In other words, the court found that
the Uruguayan government failed to communicate its actions properly to its Ar-
gentine counterpart through CARU, but that this failure did not have a measur-
able impact on the ecological balance of the shared water resource. The tribunal
also found that both countries have an obligation to settle future disputes
through CARU, in accordance with the Statute of the River Uruguay.

An Examination of CARU’s Role in the Conºict

Argentina and Uruguay are two nations with a long history of economic and po-
litical cooperation, but for eight years they were involved in a contentious inter-
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national dispute over the use of a common natural resource. We ªnd that
CARU’s ineffectiveness to serve as a conºict-diffusion venue was one of the
main reasons for the escalation of this disagreement.

The First Level of Effectiveness

The case history shows that CARU’s single biggest problem was its manifest in-
capacity to function as an open arena where conºicts could be brokered. The
Uruguayan government viewed CARU not as a body with autonomous powers,
but rather as just another mechanism established to facilitate cooperation.43 In
its 2010 ruling, the ICJ countered this view, in line with Argentina’s position,
stating that CARU is the key body for coordination between the countries since
it has “regulatory, executive, administrative, technical, and conciliatory func-
tions . . . (and the capacity to properly implement) the rules contained in the
1975 Statute.”44 This basic failure in what we call the ªrst level of effectiveness in
our model undoubtedly conditioned the functioning of the organization and
its ability to broker conºict and foster cooperation.

The Second Level of Effectiveness

The pulp mill case illustrates how the four design elements of the model play
out in the context of the operation of CARU. First, we explore how the element
of transparency operates in the context of CARU and this conºict. The Statute of
the Uruguay River explicitly establishes mechanisms to ensure that both govern-
ments are accountable to each other for their actions. Article 7, for instance, di-
rects that any party that engages in “. . . works important enough so as to affect
navigation, the river regime or the quality of the waters” must notify CARU. The
notiªed party then has six months to reply (Article 8), during which it may ob-
ject to the works (Article 9), inspect them (Article 10), and suggest modiªca-
tions (Article 11). According to the ICJ ruling of April 2010, all of these articles
were breached by Uruguay, which did not notify CARU properly about Ence’s
and Botnia’s mills projects “. . . despite the requests made to it by the Commis-
sion . . . on several occasions.”45 The behavior of the Uruguayan government
clearly hampered CARU’s effectiveness and raises concerns about the commis-
sion’s ability to solve conºicts of a reasonable magnitude.

The second design feature entails producing and disseminating scientiªc
knowledge, which can help settle disputes and create a unifying logic on how to
manage the shared waters of the river. The Statute of the Uruguay River explicitly
leaves to CARU the task of coordinating the “joint undertaking of studies and
research of a scientiªc nature” (Article 56). Moreover, CARU may hire experts to
work in the different sub-committees that inform the national delegations, and
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which are responsible for the bulk of the science that CARU produces. In the
past, CARU had engaged in the production of scientiªc knowledge to better as-
sess water quality in the river; in particular, CARU had monitored the river
through its “Programa de Calidad de Aguas y Control de la Contaminación del
Rio Uruguay” (PROCON), a program that screened for the presence of sub-
stances in the river that could impair the quality of its waters. PROCON was
complemented by a second program named PROCEL designed in 2005 (Plan
de Monitoreo de la Calidad Ambiental del Rio Uruguay en Areas de Plantas
Celulosicas), but both programs ceased to collect and analyze data in early 2006
as the conºict moved to the litigation stage.

From that point forward, the production of scientiªc knowledge in the
area became excessively fragmented, which further impaired the chances of ar-
riving at negotiated agreements. For instance, the water-quality evidence re-
ceived by the ICJ regarding the Botnia mill’s impact included data collected by
two Argentine universities, the Uruguayan Agency of Sanitary Works, the Uru-
guayan National Directorate for the Environment, and Botnia itself. These data
were collected in different sites, at different points in time, and with different
working methodologies.46

Interestingly, the challenge of producing scientiªc knowledge is one that
both the ICJ and local stakeholders from both sides of the river argue should be
a central task of CARU. The ICJ found in its verdict of April 2010 that

both Parties have the obligation to enable CARU . . . to exercise . . . the pow-
ers conferred on it by the 1975 Statute, including its function of monitoring
the quality of the waters of the river and of assessing the impact of the opera-
tion of the Botnia mill on the aquatic environment (paragraph 266).

The Mayor of the Department of Rio Negro, where Botnia’s mill is located, ech-
oes this argument:

So far, CARU has lost the opportunity to be the great center of environmen-
tal research that it could be, not only to monitor Botnia, but also to control
other potential contaminants, from sewage from different towns to storm-
water runoff that carries large amounts of agrochemicals to the river.47

The third design feature at the second level of effectiveness is the provision
of effective tools to manage conºict. CARU is itself a conºict-management tool,
since the organization is the main conciliation body in any disputes that emerge
between the parties regarding the management of the river (Statute of the River
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Uruguay, Article 58). The two governmental delegations have the responsibility
to settle disputes that may arise, but of course, this can only happen when the
institution is recognized jointly as the proper setting to conduct negotiations. In
this case, Uruguay opted to negotiate outside CARU, and the organization’s ca-
pacity to channel conºict was never truly tested.

The ªnal design feature we identify in our model addresses participation
and representation of stakeholders beyond the two nation-states, including but
not limited to NGOs, local and regional governments, and business interests. It
is important to keep in mind that CARU was created more than 30 years ago,
when environmental concerns were not widespread and public participation in
decision-making processes in these types of organizations was almost non-exis-
tent. The way CARU formally addresses problems today is a reºection of that
state of affairs, since only the two national states are parties in any negotiations
over river issues (Article 2). Even if this mechanism of reaching decisions was
adequate when CARU was created, it seems to be faulty in current times, as no-
ticed by a spokesperson for the Citizen’s Assembly of Gualeguaychú:

When CARU was created conºicts had only two parties: the national govern-
ments. Today, this is not the case any longer, and decisions must be reached
with the consensus of all who live in both the Uruguayan and Argentine
sides, who are affected by those decisions.48

This view is shared by others, who see CARU’s lack of formal inclusion of non-
governmental stakeholders in its decision-making process as the greatest chal-
lenge to be faced by the organization in the future.49 Particularly during the
early stages of the conºict, the majority of individuals that became active in the
newly formed social movements that opposed the construction of the mills,
viewed CARU as the arena where a negotiated agreement could be reached.50

That view quickly disintegrated, however, when it became clear that CARU was
unable to function autonomously from the national governments and could
not facilitate the channeling of public demands.51

A Re-examination of the Model

The study of the chronology of the conºict suggests that CARU failed as a nego-
tiation venue because it was not effective at the two levels identiªed by the
model represented in Figure 1. First, CARU lacked autonomous power to pro-
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mote negotiated solutions to the conºict. This was mainly the result of Uru-
guay’s deliberate efforts to treat the installation of pulp mills as a unilateral is-
sue. But CARU had internal problems as well. For instance, it apparently was
not fully prepared to properly assess the impact of the mills on the riverine eco-
system, which some think may be linked to the fact that CARU had historically
taken a piecemeal approach to deal with water management problems in the
basin.52 This “too little, too late” style was perhaps the single greatest weakness
of CARU before this particular episode of conºict erupted.

Second, the previous shortcomings were coupled with a failure to face suc-
cessfully the design challenges we grouped under the second level of effective-
ness. Of particular importance was the organization’s failure to channel in con-
structive ways the growing public sentiment (particularly on the Argentine side)
that the mills could be pernicious for the health of the river’s ecosystem. Pre-
vious research has suggested that greater involvement of non-governmental
stakeholders in water management in the region can help facilitate innovative
solutions.53

These ªndings lead to a reassesment of the model we presented in
Figure 1. Figure 3 presents a revised model, in which the challenge of public
input and representation—previously a component of the second level of
effectiveness—has been relocated to an intermediate position between inter-
state agreement and process design, at the ªrst level of effectiveness.

This change reºects a critical aspect of international water management:
given the importance of water as a scarce resource upon which whole communi-
ties depend for their livelihood, no decisions should be made without assigning
a central role to the representatives of those communities. Particularly in under-
developed countries without a crisis of scarcity (such as the two countries we
study here), policies that affected issues such as water quality were not particu-
larly conºictive historically. This is no longer the case. As citizens embrace envi-
ronmental values, institutions must give the public enough room for participa-
tion to incorporate a wider range of voices into the decision-making process.54

Incorporating public input and representation will likely be challenging in large
basins like this one and will require changes in well-established administrative
and legal processes that have historically been impermeable to detailed pub-
lic scrutiny.55 But it is useful to keep in mind that solutions to problems of re-
source management are more likely when all interests are represented before the
decision-making process starts moving forward.56
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The ªnal change in the model is the addition of a two-headed arrow con-
necting the desired outcome, reaching collaborative solutions to problems, and
the variable of public input and representation. This dynamic linkage is likely
when a process that was designed with public input produces a collaborative
outcome that generates further public support for the institution. The virtuous
cycle represented by this arrow cannot be properly assessed from an empirical
standpoint with the analysis of this case study. Future research on design of in-
stitutions for international water resources can empirically test this expectation.

Conclusion

Many existing institutions managing international rivers are rooted in an earlier
age when top-down designs were the norm and information was not easily ac-
cessible to actors who were not formal members.57 But with the growth in pub-
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Figure 3.
A Revised Model of Institutional Effectiveness along International Rivers

Source: Prepared by authors



lic attention to environmental problems, institutions are increasingly chal-
lenged with the need to be responsive to demands posed by actors other than
nation-states.

As river basin organizations and other more loosely deªned institutions
are being created in all corners of the globe today, greater attention to design at-
tributes is necessary to ensure their legitimacy and effectiveness and to promote
a balanced management of whole basins. In cases where an institution is not
designed from scratch, but rather must adapt to circumstances radically differ-
ent from those that originally shaped it—as in the case of CARU—changes can
be introduced to the organization’s modus operandi to better equip it to face the
challenges we identiªed in our model. While we recognize the path dependence
and challenges associated with institutional change, the CARU case offers some
important insights about the potential for institutional adaptation and change
and in this case, the future of a river basin organization to successfully adapt to
changing circumstances.58

Further research will be needed to determine the value of our model
across diverse spatial and temporal settings. Further, because we see these com-
ponents as necessary but not sufªcient conditions for cooperation along inter-
national rivers, additional research is necessary to tease out the nuances and de-
tails of these design features. Speciªcally, the interrelationships between the two
levels of effectiveness should be explored in detail. So too must the interactions
within the second level of effectiveness features. Ultimately, we believe it is nec-
essary for decision-makers to evaluate the role of river basin organizations in
transboundary resource management with an eye to the design features out-
lined here, and as part of the broader dialogue around effective governance of
shared water resources.
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