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Introduction

As global freshwater reserves decline, shared rivers are expected to emerge as a primary cause of international conflict. Given that river basins cover nearly 50 per cent of the globe’s surface (Wolf 1998) it appears that “water wars” are inevitable. Statistical tests partially corroborate this anticipation indicating that low-intensity water conflicts are more likely than full-blown wars (see e.g. Toset et al. 2000; Gleditsch et al. 2006; Hensel, Mitchell, and Sowers 2006; Brochmann and Gleditsch 2006; Furlong, Gleditsch and Hegre, 2006). Others note that water conflicts seem to be more of an exception than a rule. Despite grave predictions of looming “water wars” a plethora of empirical analyses suggest that international cooperation over rivers is prevalent (e.g. Song and Whittington 2004; Dinar 2009a; Dinar 2009b; Tir and Ackerman 2009; Tir and Stinnett 2011). This cooperation is usually measured by the large number of formalized river treaties that have been signed in the last two centuries. 

But the institutionalization of river cooperation is just one side of a coin. Riparian states often pursue vigorous economic, technological and strategic cooperation short of formalized treaties. Many governments pursue legal cooperative actions that are not treaties such as the setup of working groups, the implementation of collaborative projects for irrigation and watershed management, joint hydroelectric constructions, and military-strategic coordination. These low- or medium-scale cooperative forms require scholarly attention because they can produce important steps toward the institutionalization of river cooperation. This paper, therefore, examines both medium and high dimensions of cooperation over shared rivers. In particular, I ask what factors contribute to or hinder the emergence of different levels of river cooperation. Understanding these factors is fundamental to achieving a more viable management of shared rivers and mitigating the escalation of water disputes. 

In theoretical terms, the answer to this question is vital because politics of international river cooperation remains an under-researched area (Wolf 1998). Scholars either focus on negotiations over water disputes (Brochmann and Hensel 2009; Dinar 2009a), or the politics of formalized cooperation such as riparian treaties (Tir and Ackerman 2009; Tir and Stinnett 2011). Although they are important for the conflict management (Brochmann and Hensel 2009), formalized river treaties are just a final stage of international river cooperation. Wolf (2007) identifies a few hundreds of non-formalized river events of conflict and cooperation over economic, military or technological issues. Despite this fact, little theoretical and empirical analysis was dedicated to conditions under which riparian countries enter any form of river cooperation. 
Some answers to similar questions such as the institutionalization of river management were given mainly from structural perspectives. For example, Tir and Ackerman (2009) suggest that military preponderance, trade interdependence, and dyadic democracy significantly increase the likelihood of river treaties. Song and Whittington (2004) suggest that economic, cultural, and geographic factors greatly increase the likelihood of river treaties. Water is essential for human beings and structural conditions are important for identifying to what extent economic, cultural or military factors mitigate or impede international cooperation. However, apart from these conditions we know little about how different political regimes explain cooperation over shared rivers.
 Although more than a half of world’s states have some form of non-democratic government, we know even less about the propensity of different types of authoritarian regimes to peacefully manage river borders with their neighbors. As transboundary rivers are vital to riparian states, examining the extent to which different types of authoritarian government are cooperation-prone may immensely help decision-makers dealing with the management of international rivers. 

In this paper I argue that dictatorships in which the country’s leadership draws on support from powerful elites may be more likely to take part in developmental river projects. Under developmental river projects I understand the construction of hydro-plants, irrigation frameworks or joint management of rivers. Because the members of large political coalitions require more goods to be appeased, the dictators may initiate capital river projects with their neighbors in order to distribute funds to greedy supporters. Due to their size, developmental river projects may allow for a large-scale distribution of funds and perks among the high-profile and medium-level apparatchiks. I suggest that this “distribute and rule” strategy is more likely in single-party regimes, where a leader depends on influential party elites, than in military and personalist regimes where the dictator’s survival usually hinges on a small clique of supporters. Consequently, I anticipate that single-party regimes will be the most likely to enter non-formalized and formalized agreements on infrastructural and river managing issues; military regimes are argued to be more cooperative than personalist regimes and less than single party regimes; and personalist regimes are expected to be the least likely to join agreements on development and management of shared river borders. I test these hypotheses focusing on attempts to jointly manage river resources (agreements on joint management) and to develop joint infrastructural projects (agreements on infrastructure, economic development, hydro-plants and irrigation) between two neighboring states using the International Water Event Database 1948-2008 compiled by Aaron T. Wolf et al.


The findings support my first argument in that single-party regimes tend to be more cooperative than the other two regime types. Single party regimes tend to be much inclined toward both non-formalized and formalized agreements and all types (joint management and development) of river cooperation than any other authoritarian regime. Similarly, personalist regimes – which rely on a handful of associates, friends, kinsmen and family members –  are associated with the least cooperation as the findings are mainly negative and significant. However, I obtain insignificant coefficients for military regimes. This may indicate that juntas tend to have ambiguous attitude toward cooperation over river borders – some pursue grandiose river projects while others maintain highly militarized borders. 

In the remainder of this paper, I first review the literature on cooperation and conflict over shared rivers. On the basis of this literature, the paper then outlines the “distribute and rule” logic. Next I proceed with my research design and present my findings. The final section of this paper provides concluding remarks and some suggestions for future research.  

Literature on Cooperation over Shared Rivers

To cooperate or not to cooperate over security issues is an old dilemma in international relations. Back in the 1980s the issue of international cooperation was epitomized by an intensive analytical discussion between the proponents and opponents of neorealism. The proponents of neorealism claim that the lack of central authority at the international level inhibits states from cooperating over security (including border) issues. Anarchy is regarded as an ordering principle of the international system (Waltz 1979, 88-99), and the interstate relations are ultimately determined by uncertainty about the others’ motives and intentions. The international system is inherently unstable and insecure, leaving the states to struggle for mere existence. The main goal of every state is, therefore, to survive (Mearsheimer 2001, 46). Due to this logic, states are reluctant to cooperate with other states, and rather choose to rely on their own capabilities–the self-help principle. That is to say, in a neorealist perspective the cooperation between states is possible but is always driven by the logic of relative gains: “the fundamental goal of states in any relationship is to prevent others from achieving advances in their relative capabilities” (Grieco 1988, 498). In this sense, each type of cooperation is power-driven and calculated in terms of side effects upon the respective participants. Therefore, cooperation always resembles the relations of power necessary for the formation and existence of border regimes, organizations and institutions. Following this view, neorealism concludes that the systemic anarchy induces state to conceive the international politics as a zero-sum game in which no mutual benefit can be definitely reached.
 


    Even though some may object that applying neorealism to non-security issues such as river border collaboration may be outside the scope of this theory, realist variables provide standard control in many statistical analyses of interstate interactions. I find three realist factors crucial in determining whether any form of river cooperation will be useful or detrimental to state interests. 

First, states sharing similar security concerns may have more interest in pursuing peaceful policies over shared rivers. Alliances enable states to deter enemies and increase their security. But alliances can likewise increase the likelihood of cooperative behavior in other areas (Robert O. Keohane 1984). Thus, we may expect allied states to be more likely to jointly manage river issues. 

Second, since states are argued to be more concerned with benefits that others receive from cooperation both highly abundant and scarce river resources should impede cooperation (Dinar 2009a, 109-135; Furlong, Gleditsch and Hegre, 2006). The more resources a river holds, the greater the suspicion among the riparian states that the other side will benefit from joint management, and less likely the cooperation over river borders. Scarce water resources further exacerbate the problem as states have little to share. 

Third, cooperative agreements over shared river borders are expected to emerge when there is a balance of military capabilities (Waltz 1979; Mearsheimer 2001). States in realist world prefer not to side with powerful actors due to the alleged fear of losing control over their capabilities (Walt 1987, 32); in a realist world states without a strong military are regarded as sitting ducks. However, a domestic variant of realism suggests that military preponderance may stimulate greater cooperation. States may join stronger sides to acquire benefits they would not be able to acquire themselves. Because states are greedy they will “jump on the bandwagon” if this enhances their material interests (Schweller 1994, 72-107). Recent studies suggest that the river cooperation in the shadow of asymmetric power is possible either because a preponderant state can force a weaker side into cooperation or because the potential benefits cannot change the distribution of power (Elhance 1999; Tir and Ackerman 2009).  


All of these explanations imply that security concerns heavily constrain the prospects for border cooperation. Nevertheless, the opponents of neorealism, gathered around a so-called neoliberal school of thought, critique this perspective and argue that international river cooperation under anarchy is possible owing to international institutions (Axelrod 1986; Keohane and Nye 1977). These factors supposedly reduce the uncertainty generated by the anarchical nature of the international system and boost the “win-win” logic among states. According to the neoliberals cooperation is interest-driven, i.e. based on the constellations of interests which are irreducible to configurations of power and buttressed by the confidence-building and assurance (Hasenclever, Mayer and Zürn 2000, 26). Contrary to the neorealist logic of relative gains, neoliberalism claims that states behave as rational egoists who are primarily concerned with their own gains and costs that can be effectively utilized through the cooperation with others (Ibid, 26-27). States are not concerned with how much others get because they can create international institutions – such as river regimes – which enable them to monitor and enforce compliance. The institutions are argued to decrease uncertainty, mitigate cheating and increase the costs of defection from agreements (Keohane 1984).


One of fundamental factors that contribute to institutionalized security cooperation is democratic governance. Although democracies may be no less war-prone than autocracies, robust empirical analyses demonstrate that two democratic countries have never gone to war with each other (for instance, Maoz 1997; Oneal and Russet 1999). The peaceful nature of democracies is partially explained by the system of common values and a tendency toward negotiations and confidence-building measures. Since democracies are built on checks-and-balances and transparency, two democratic countries are enticed and able to establish viable river cooperation. Although autocracies do not share similar values, some authors find that civilian dictatorships which rely on a broader social support for staying in power tend to be more cooperative than those that rule with the help of a small clique (Peceny et al. 2003, Peceny et al. 2004). My argument is built on this tradition and I elaborate on this idea in the following section.


Another liberal argument concerning the emergence of border cooperation is trade. Salient trade networks promote positive-sum thinking, reinforce cooperation among neighbors and solidify peaceful interstate relations (Gleditsch 2002). More developed trade relations bring economic interdependence and lower transaction costs (Keohane and Nye 1977). In turn, interdependence creates thick webs of cooperative relations which contribute to the creation of joint river projects. For instance, Tir and Ackerman (2009) illustrate a significant relationship between trading partners and the formalization of river treaties. This implies that greater trade should also have a positive impact on the emergence of low and medium scale river ventures. 


On the other hand, the political geography argument highlights the importance of the following conditions. Since water is essential for human survival, high consumption demand should induce riparian states to seek arrangements in order to ensure free access to freshwater. Countries with dense population and looming water shortages may particularly be interested in river cooperation. Because famines are fuel for civil unrest states that with a very high water/population ratio are expected to be more likely to compromise on a variety of river issues (Elhance 2000). Sometimes whole regions suffer from a serious imbalance between the population density and available freshwater. For instance, with the world’s population of 5 per cent and only 1 per cent of renewable water sources the Middle East and North Africa are the most likely candidates for a Malthusian future (Brochman and Hensel 2009, 397). Very high population density along international rivers also creates pollution. This may prompt riparian countries to search for mutually acceptable solutions that would allow for more efficient use of freshwater sources. Therefore, one may expect that higher population density along shared rivers will lead to greater cooperation over river borders.

Finally, previous research indicates that the length of shared rivers will have a salient influence on the extent of river cooperation. Lengthy rivers are thought to increase state interactions and experience more negotiations over disputes (Ibid, 415). Longer rivers offer more opportunity for common development projects which in the long term tend to spill over into cooperative oasis. Since my focus is on the length of river border between two contiguous states I analyze only the longitude of water boundary.    


The main goal of this paper is to examine the extent to which different authoritarian institutional designs can be associated with lower or greater levels of cooperation over river borders. Whereas earlier research concentrated on formalized forms of cooperation, I believe this approach is too narrow to grasp nuances of cross-border relations. The available data on water cooperation and conflict reveals that states more frequently pursue non-formalized (e.g. cooperative working groups, legal sharing agreements, technology transfer etc.) than formalized forms of cooperation.
 Accounting for both formalized and non-formalized forms of cooperation provides a clearer picture of interactions along shared rivers. The following section of this paper spells out my argument on the management of river borders considering different levels of cooperation.

Greedy Elites, Cooperative Dictators: Authoritarian Regimes and the Cooperation over River Borders

Neo-Malthusians claim that water is likely to be a strategic resource over which future wars will be fought (see e.g. Homer-Dixon 1999, 180). Others offer more cautious results indicating that low-level conflicts over rivers are more likely than full-blown water wars (see. Gleditsch et al. 2006). Many scholars offer evidence against both views arguing that we have witnessed more river cooperation than conflict in the last century (see e.g. Song and Whittington 2004; Dinar 2009a; Dinar 2009b, Tir and Ackerman 2009; Tir and Stinnett 2011). Keeping in mind that cooperation over river borders can have different levels this perspective also corresponds with my argument.


Yet while many authors focus on physical or structural incentives for cooperation – i.e. level of resources, scarcity or institutionalization – I analyze to what extent different domestic institutional designs and particularly what types of authoritarian regimes are eager to jointly manage river borders with their neighbors. Structural incentives are important drivers of international river conflict and cooperation but they tell us little how states’ preferences factor in these instances. Ultimately, structural conditions as trade dependence can constrain states’ choices but alone they cannot determine state strategies. The structure of authoritarian regimes may provide better assessment why in some river basins such as the Tiger-Euphrates there is little or no cooperation while in others such as Sir Darya and Amu Darya we see more collaboration between riparian states.


My argument is based on political incentives theory which argues that whether dictatorships are likely to cooperate or initiate conflicts over international issues will critically depend on the level of internal support they can muster (Bueno de Mesquita et al 2003). Even in the most autocratic regimes leaders do not rule alone. Governing coalitions – a group of loyalists selected from a larger population – are established around the leader. Leaders enter and stay in power owing to the support of these cliques which are called “winning coalitions” (Ibid, 42). In order to preserve their leadership and minimize the size of rewards, dictators reasonably choose minimal coalitions over a wider support. Smaller cliques consume fewer private resources and leaders can easily control them by reducing the number of potential competitors for patronage. In dictatorships where the governing coalition is rather small, the members of the coalition will be more loyal toward the leader for fear of exclusion from material rewards (Geddes 1999). Strongmen who draw on support from a handful of friends, close kinsmen and family members will, therefore, have more leeway in dealing with international issues than those who depend on broader political elites. 

However, whether a dictatorship needs to rely on a narrow domestic base to stay in power will depend on the governing institutions (Magaloni 2008). While in personalist regimes such institutions are virtually non-existent, in non-personalist regimes leaders must ensure the backing of powerful elites. In doing so, non-personalist governments such as single party regimes cannot rely only on private rewards to appease their governing coalitions, because the number of potential recipients is much higher than in personalist regimes (Weeks 2008).
 The marginal costs of private goods increases as the number of elites demanding patronage increases. Because such regimes frequently face influential internal challengers represented by key party members they need to ensure much broader support than their personalist counterparts. The most obvious example is contemporary China where the leaders are constrained by the party’s oligarchy. Since private rewards are insufficient to meet all elite demands elite-constrained regimes are often compelled to distribute a greater share of public goods among their supporters. Public goods are benefits – comprised of such diverse material incentives as power-sharing, domestic construction projects, cooperation over rivers or even war – which can be enjoyed by every individual and whose usage does not reduce its availability for consumption by others (Samuelson 1954). The diversionary theory of war argues that leaders often use war to divert public attention from their domestic vulnerability (e.g. Levy 1989). However, I argue that elite-constrained dictators can likewise use border cooperation to buttress their domestic standing. By initiating joint projects with their neighbors, dictators who depend on a wider support can easily distribute rents among key elites. That is to say that river projects can essentially serve as public goods. For example, the construction of a hydro-plant or irrigation framework allows the leader to distribute managerial roles among high- or medium-profile elites. These elites can largely benefit from these positions as they are in charge of distributing funds for the project. But even low-level elites can receive substantial gains especially when they are heads of regions or municipalities in which the project takes place. Even though they might receive fewer benefits compared to the medium- and high-ranking elites, local strongmen can always boost their influence among the locals through the creation of jobs. Thus, cooperation over river borders may prove to be beneficial to those authoritarian regimes that excessively rely on a wider power base. This way, borders can become zones of cooperation even when they are shared with some of the allegedly staunchest dictatorships. In a nutshell, this is the logic behind the “distribute and rule” strategy.

What are the dictatorships that depend on either marginal or broad coalitions? There are various typologies that distinguish non-democracies based on institutional constraints they face in the domestic arena.
 I use Barbara Geddes’ (1999) distinction between single-party, military and personalist regimes because this is a commonly used typology among political scientists. This typology is based on the number of elites who take part in the domestic and foreign policy decision-making process. Single-party regimes rely mainly on hegemonic parties to stay in office and tend to be dependent on broader groups of supporters with a say in domestic and foreign policy decision-making. These inner circles often include high-profile members of the party, mid-level apparatchiks and local strongmen who tend to remain loyal to the regime as long as they receive material benefits (Fjelde 2010, 203). As such, single-party regimes tend to have the largest winning coalitions (Peceny and Butler 2004, 574). Most single party states have been socialist regimes excluding countries as Taiwan or Mexico. Military regimes rest on a medium to low power base as they are run by “an officer or retired officer, with the support of the military establishment and some routine mechanism for high-level officers to influence policy choice and appointments”(Geddes 1999: 20). Finally, personalist regimes have the narrowest governing coalition which is often comprised of friends, family members and kinsmen. Such regimes usually start as chiefs of juntas or ruling party only to later eliminate the competition and establish a cult of personality. Notable examples include Francisco Franco, Juan Peron, Mobutu Sese Seko and Saddam Hussein.   
If this description is correct, one should expect single-party regimes to provide more public goods than military and personalist regimes, with juntas being in the middle. There is some empirical support for this argument. Single-party regimes in the former USSR, China and Vietnam are well-known for large-scale investments in railroads, highways, electrical plants and the telecommunication infrastructure as opposed to their personalist (think of Mobutu’s Zaire or Niyazov’s Turkmenistan) and military counterparts (e.g. junta in Myanmar). Outside Europe and Asia, for instance, the single-party regimes in Cote D’Ivoire and Botswana embarked on a massive agricultural reform in the1960s and mid-1970s which was followed by the electrification and industrialization of rural areas (Widner 1994: 131-132). Military regimes can also exhibit features of “developmental dictatorships” although on a slightly smaller scale than single party regimes. For instance, General Park’s regime in South Korea implemented grandiose industrialization policies that were supposedly a developmental frog leap from a rural country to a modern capitalist economy (Lee 2003: 82-88).

Considering these briefly sketched records, let us assume that those authoritarian regimes that pursue internal developmental projects will likewise push for lucrative agreements on river borders. To satisfy greedy supporters, elite-constrained regimes may turn to cooperation over rivers. Joint river projects – especially capital projects such as irrigation systems and hydro plants provide money to officials and create new working places for the population. If my argument is correct, one should then anticipate single-party states to display a high propensity toward cooperation over river borders. Personalist regimes should be associated with negative propensity for cooperation, while the military regimes should be somewhere in the middle. 

H1: Single-party regimes are the most likely to enter non-formalized and formalized agreements over river borders.

H2: Military regimes are more likely to enter non-formalized and formalized agreements over river borders than personalist, but less likely than single-party regimes.

H3: Personalist regimes are the least likely to enter non-formalized and formalized agreements over river borders.
In the next section I discuss variables to test each of these hypotheses. 

Research Design

For my universe of cases I use the database of international rivers assembled by Toset, Gleditsch and Hegre (2000). This dataset accounts for all contiguous pairs of countries that have at least one river in common. Since I focus only on those cases where a river is shared along rather than across the border between two states (e.g. Amur between China and Russia) I identify 113 dyads. I choose river boundaries that go along the river boundaries rather than those that cut the international borders because certain studies indicate a significant association between long river borders and conflict (Starr 2002). As such, analyzing state behavior over rivers shared along international borders may present a more serious test for my argument. My unit of analysis is (country) dyad-year and I note all pairs of states annually from 1950 to 2005. The total number of observations is 4,646.


My dependent variable is non-formalized and formalized agreements over river cooperation. Previous research has observed only formalized river treaties neglecting non-formalized river agreements (e.g. Tir and Ackerman 2009). River treaties are a significant step toward greater cooperation, but the fact is that collaboration can likewise be important on medium and low levels. As a mirror image of conflict over rivers, cooperation can entail informal cooperative actions, legal cooperative agreements (that are not treaties) on joint management and infrastructural and military support. Wolf, Yoffe and Giordano (2003, 1113) indicate more than a thousand instances of river cooperation based on a scale from 1 to 7. For the purposes of this paper I simplify this scale – but preserve the logic of these levels– by splitting the number of event types. Hence, my dependent variable is coded as follows. I code 1 when any state in a dyad conducts diplomatic and economic cooperative actions toward the other regarding the shared river boundary (indicators 1 and 2 on Wolf’s scale), 2 is noted in the case of legal agreements short of a formalized treaty (indicators 3, 4 and 5 on Wolf’s scale), and 3 is coded in the case of a formal treaty (indicator 6). I code events from the following issues areas – economic development, infrastructure, hydro plants/hydro energy, irrigation and joint management. All these variables except joint management closely speak to developmental projects, and hence I put them together under the banner of river development. Thus, I test my argument using two broad areas – development (denotes joint infrastructural projects) and joint management (stands for mutual exploration and exploitation efforts). These issue-areas are chosen over others because they closely relate to the distribution of water sources between the riparian states. The development variable is crucial for my rent-seeking explanation, while the joint management variable entails the control and use of shared water resources. 


My independent variable – the type of authoritarian regime – is measured using Barbara Geddes’s (1999) dataset. Although this is not the only dataset on authoritarian regimes, it is by far the mostly used in political science research. Based on the number of central decision-makers Geddes distinguishes between personalist, military and single-party regimes. I code 1 for the presence of any of these regimes, and 0 for their absence. Geddes also identifies 25 per cent of “hybrid” regimes; instead of leaving a blank slot for these regime types I code 1 for the presence of any characteristic a hybrid regime has (e.g. if a regime is military–personalist, I simultaneously code 1 for military and 1 for personalist regime).

The control variables are measured as follows. The presence of security ties is coded using the Correlates of War (COW) dataset on formal alliances v. 3.03 (Gibler and Sarkees 2004). When the dyad members are former allies, the variable is labeled 1 and 0 otherwise. For water scarcity I draw on the water discharge variable (the amount of water that flows through rivers in the basin) suggested by the Transboundary Freshwater Dispute Database (TFDD 2008). This variable reports the logged volume of water in the river basin per riparian state. It is important to highlight that this variable is time-insensitive implying that the annual change of the water level is not reported. Although this is a serious weakness of the dataset, I nevertheless opt for the inclusion of the water abundance because omitting such an important variable would impoverish my analysis. COW dataset on capabilities v. 4.0 is used to code the distribution of capabilities in a dyad (Bennett and Stam 2000); I log the average value of capabilities of the dyad members. The presence of a major power in a dyad is coded according to the COW (2008) dataset and I code 1 for the presence of a major power and 0 otherwise. Whether the dyad is democratic is coded based on Polity IV regime scale (Marshall & Jaggers, 2006). The dyad is coded democratic if the average value is 5 or higher. The level of trade is acquired from Gleditsch (2002) and the value is calculated by dividing the dyad members’ trade volume and their absolute GDPs. The length of river border and population density is based on Toset, Gleditsch and Hegre (2000) dataset on shared rivers and both values are logged.

Findings and Discussion

Using the ordered logit regression method I obtain results about dyadic cooperation regarding development (Model 1) and joint management of river borders (Model 2). In order to see to what extent two bordering countries are inclined toward river cooperation I also analyze their attitude toward non-formalized cooperative agreements (Models 3 and 4) and formalized treaties (Models 5 and 6) with respect to the respective issue areas. In Models 3–6 I use multinominal logit regression to analyze how different factors affect the proclivity of states to pursue formalized and non-formalized agreements alike. I choose to simultaneously analyze models 1–6 because my expectations and findings largely converge.

In sum, I propose that single-party regimes should have positive and significant coefficients for all issue areas and all types of agreements. I expect military regime to have positive coefficients but not to have a more significant relationship with the dependent variables as the single party variable. Finally, personalist regimes should according to my argument have negative and significant coefficients in all models. The results are mixed. The findings corroborate the first and, to some extent, the third hypothesis, yet I find no support for my second hypothesis. I first discuss results from Models 1–2, and then the findings from Models 3–6.
Development and Joint Management of River Borders

Starting from my explanations, in Table 1 we see a positive and significant relationship between single-party regimes and the agreements on development and joint cooperation. As presented in Table 1, there is 99.99 per cent confidence that cooperation on developmental issues over river borders is more likely when at least one member of a dyad is a single-party regime. The results in Table 1 are robust implying that a causal link may underpin the propensity of single-party regimes to enter profitable agreements over river borders. Similarly, the results in Models 1–2 indicate that personalist regimes are less likely to enter cooperative river agreements. The personalist coefficients are significant and negative in both Models. On the other hand, I do not find support for my second hypothesis – that military regimes are more likely to cooperate over river borders than personalist regimes and less than single party regimes. The results in both Models are insignificant which may be a by-product of two contradictory expectations. First, as I argued above, some militarist regimes are internally developmentalist and behave similar to single-party regimes. However, second, military regimes can be associated with hermetically sealed borders. Consider the present-day junta in Myanmar or the former military dictatorship in Chile which seemed to be more interested in consolidating their power than cooperating over shared rivers.

Moving to the ‘realist’ variables I find support for the distribution of capabilities and no support for the shared alliance and for the presence of major power in a dyad. First, the findings for the relative capabilities distribution are significant and negative implying that the greater the capabilities ratio the less likely the cooperation over infrastructural projects and joint management of shared rivers. This finding supports the neorelist argument about the reluctance of states to bandwagon with more powerful partners. Simultaneously, these results run against the previous research which finds that power preponderance contributes to the creation of formalized treaties on water quality and quantity (see Tir and Ackerman 2009). Second, Models 1–2 indicate a positive but non-significant association between shared alliance and river border cooperation. Although somewhat counterintuitive, allies may be both conflict- and cooperation-prone regarding river borders.

Finally, the results illustrate the insignificance of the major power variable. Such findings may be incomplete given that I exclude cases of upstream-downstream countries from my analysis. Some studies have found a positive and significant link between upstream hegemons and greater cooperation along and across shared rivers (see e.g. Dinar 2009b). Future research should probe the link between the presence of upstream hegemons and the cooperative agreements on development and joint management.

Echoing liberal hypotheses, my results demonstrate a positive and significant association of democratic dyads and cooperative agreements on river borders. The results in Models 1–2 support the neoliberal argument about the shared democratic values and the proclivity of democracies toward negotiations, cooperation and institutionalization concerning river borders. On the other hand, I find no support for the salience of trade. It may be that bordering states need not be important trade partners to initiate common projects over shared river border, although this may be a prerequisite for a more formalized cooperation as argued by Tir and Ackerman (2009). In Models 3-6, where my dependent variable is disaggregated into non-formalized and formalized agreements, I find support for this observation. 

Table 1: Ordered Logistic Regression of Development and Joint Management Agreements over River Borders, 1950-2005

	Variable/Value
	 
	Model 1
	 
	 
	Model 2
	 

	
	
	
	Development
	
	Joint Management

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	

	Single Party (yes/no)
	
	      1.074**
	
	1.109**
	

	
	
	
	(0.159)
	
	
	(0.238)
	

	Military (yes/no)
	
	0.102
	
	
	-0.116
	

	
	
	
	(0.182)
	
	
	(0.648)
	

	Personalist (yes/no)
	
	-0.256*
(0.168)
	
	
	-0.495*
	

	
	
	
	
	
	
	(0.255)
	

	Alliance (yes/no)
	
	0.294
	
	
	0.163
	

	
	
	
	(0.136)
	
	
	(0.182)
	

	Scarcity (log)
	
	    0.068**
   (0.014)
	
	
	     0.061**
(0.020)
	

	
	
	
	
	
	
	
	

	Capabilities (log)
	
	-5.651*
	
	
	-9.231*
	

	
	
	
	(2.631)
	
	
	(4.333)
	

	Major Power (yes/no)
	-0.225
	
	
	0.130
	

	
	
	
	(0.184)
	
	
	(0.272)
	

	
	
	
	
	
	
	
	

	Democratic dyad (yes/no)
	     0.970**
	
	0.390*
	

	
	
	
	(0.166)
	
	
	(0.256)
	

	Trade (log)
	
	0.121
	
	
	-0.015
	

	
	
	
	(0.085)
	
	
	(0.226)
	

	Population (log)
	
	    0.327**
	
	
	0.125**
	

	
	
	
	(0.034)
	
	
	(0.00063)
	

	Border Length (log)
	        0.017
	
	0.061
	

	
	
	
	      (0.023)
	
	
	  (0.0002)
	

	N=4646 
	 
	 
	 
	 
	 
	 
	 


Note: robust standard errors in parentheses and one-tailed significance reported at: **p>0.01; *p>0.05.

 Finally, I shall turn to the political geography explanations. I find support for the scarcity and population density, but no support for the impact of the length of river border on joint development and management of shared river borders. Counter-intuitively, both low and high scarcity can also drive cooperation if the riparian regimes have interest in pursuing profitable agreements. This result relates to Dinar’s (2009a) suggestion that intermediate levels of scarcity may be a better indicator of interstate conflict or cooperation over shared rivers. Similarly, cooperation is driven by the population density in the river area. Lastly, the length of river border may be more associated with negotiating security issues (Brochmann and Hensel 2009) than with the development of common river border. In the following subsection I turn to the discussion of results about different levels of cooperation. 
Non-Formalized and Formalized River Cooperation

In this section I analyze only the fundamental differences reported in Table 2. Starting from personalist regimes two observations are noted. First, the results in Table 2 suggest that dyads with a personalist regime will be less likely to engage in non-formalized agreements on joint management and development of river borders. This finding resembles the one in Table 1 and confirms my hypothesis about the cooperation-adverse nature of personalized regimes as the coefficients in Model 3 and 4 are significant and negative. However, in Models 5-6 the results illustrate a different picture. Even though coefficients for formalized cooperation over river borders are negative they are insignificant. Thus, it appears that whether river cooperation will be institutionalized or not may be less affected by the presence of a personalized regime across the border. This finding contradicts the abovementioned result and therefore requires further scrutiny.
Among the ‘realist’ explanations the joint alliance and capabilities variable exhibits some interesting results. Models 3–4 report a positive and significant relationship between common security ties and non-formalized agreements. This result illustrates a high propensity of allies to carry out joint projects short of a formalized treaty as most realists would suggest. However, this does not necessarily imply that allies are more likely to enter formalized river treaties as Models 5–6 show. The association between the common alliance and formalized treaties on development and joint management is insignificant and this confirms the previous finding (see Tir and Ackerman 2009). Regarding the capabilities level, the results in Models 3, 4 and 6 fail to confirm the findings in Models 1-2; although the coefficient for capabilities is largely negative (except for Model 4) it remains insignificant. I find the support for realist thesis about the negative impact of power asymmetry on international cooperation only in Model 5.
Moving to neoliberal hypotheses, I find mixed support for the democratic dyad and trade variables. Democratic dyad seems to be important regarding developmental cooperation on both non-formalized and formalized levels thus confirming my previous findings (see Models 3 and 5). Although the coefficients for joint management (Models 4 and 6) are positive they are, also, insignificant. This result runs contrary to Tir and Ackerman (2009) while confirming Brochman and Hansel (2009) findings. In terms of trade, I partly corroborate my results in Table 1. From Models 3 and 4, it appears that trade does not have a significant impact on non-formalized forms of river cooperation. But in Models 5 and 6 I receive values that correspond to previous findings that trade is indeed important for formalized treaties (Espey and Towfique 2004). Thus, major trade partners will find fewer obstacles to institutionalize their border cooperation.
Finally, the border length and population indicate different results in Table 2. The crucial difference in this respect concerns the border length which appears to have a positive and 
Table 2: Multinominal Logistic Regression of Formalized and Non-Formalized River Agreements, 1950-2005  

	Variable/Value
	 
	Model 3
	 
	 
	Model 4
	 
	
	Model 5
	 
	Model 6

	
	
	
	Development
	
	Joint Mng.
	
	Development
	Joint Mng.

	 
	 
	 
	Non-Formalized
	 
	Non-Formalized
	 
	Formalized
	Formalized

	
	
	
	
	
	
	
	
	
	
	
	

	Single Party (yes/no)
	
	1.065**
	
	
	1.149**
	
	
	1.715**
	
	1.704**

	
	
	
	(0.269)
	
	
	(0.362)
	
	
	(0.308)
	
	(0.577)

	Military (yes/no)
	
	0.037
	
	
	0.052
	
	
	0.046
	
	-0.562

	
	
	
	(0.273)
	
	
	(0.405)
	
	
	(0.363)
	
	(0.519)

	Personalist (yes/no)
	
	-0.500*
	
	
	-0.812*
	
	
	-0.193
	
	-0.502

	
	
	
	(0.263)
	
	
	(0.433)
	
	
	(0.348)
	
	(0.487)

	Alliance (yes/no)
	
	0.864**
	
	
	1.000**
	
	
	-0.255
	
	-0.878

	
	
	
	(0.235)
	
	
	(0.324)
	
	
	(0.325)
	
	(0.508)

	Scarcity (log)
	
	0.109**
	
	
	0.111**
	
	
	0.079**
	
	0.068**

	
	
	
	(0.022)
	
	
	(0.029)
	
	
	(0.028)
	
	(0.045)

	Capabilities (log)
	
	-2.638
	
	
	1. 375
	
	
	-22.56*
	
	-16.51

	
	
	
	(2.935)
	
	
	(7.415)
	
	
	(9.903)
	
	(13.164)

	Major Power (yes/no)
	-0.242
	
	
	-0.383
	
	
	0.497
	
	0.115

	
	
	
	(0.296)
	
	
	(0.523)
	
	
	(0.420)
	
	(0.750)

	
	
	
	
	
	
	
	
	
	
	

	Democratic dyad (yes/no)
	0.855**
	
	
	0.451
	
	
	1.495**
	
	0.538

	
	
	
	(0.264)
	
	
	(0.390)
	
	
	(0.285)
	
	(0.572)

	
	
	
	
	
	
	
	
	
	
	
	

	Trade (log)
	
	-0.116
	
	
	-4.208
	
	
	0.518**
	
	0.642**

	
	
	
	(0.179)
	
	
	(1.916)
	
	
	(1.18)
	
	(0.183)

	Population (log)
	
	0.264**
	
	
	0.137
	
	
	0.247**
	
	-0.154

	
	
	
	(0.052)
	
	
	(0.067)
	
	
	(0.081)
	
	(0.123)

	Border Length (log)
	0.055**
	
	
	0.082**
	
	
	0.149**
	
	0.275**

	
	
	
	(0.038)
	
	
	(0.056)
	
	
	(0.057)
	
	(0.091)

	
	
	
	
	
	
	
	
	
	
	
	

	Constant
	
	
	-6.424**
	
	
	-6.802**
	
	
	-7.141**
	
	-6.676**

	 
	 
	 
	(0.462)
	
	 
	(0.535)
	 
	 
	(0.582)
	 
	(0.835)


Note: robust standard errors in parentheses and one-tailed significance reported at: **p>0.01; *p>0.05.

significant impact on the creation of cooperative agreements and river treaties. In Models 1-2 I also note positive yet insignificant coefficients for border length. However, the results in Models 3-6 suggest that lengthy rivers may increase state interactions and lead to greater cooperation. These results confirm Brochman and Hensel’s (2009) findings. On the other hand, the findings for population density are mixed. In Models 3 and 5 the coefficients are positive and significant 
indicating that governments are often induced to develop infrastructural projects along river borders to decrease the population pressure. In the case of joint management, however, it seems that whether a riparian country enters river agreements or treaties may depend more on how governments manage growing domestic demand for fresh water than on the size of populace.

Conclusion
In this paper I argue that authoritarian leaders who rely on broad governing coalitions to stay in power are likely to initiate developmental and joint management projects over river borders in order to satisfy the demands of powerful elites. Using Geddes (1999) typology of authoritarian regimes I suggest that single-party regimes are the most likely to enter non-formalized and formalized agreements on infrastructural and river managing issues; military regimes are argued to be more cooperative than personalist regimes and less than single party regimes; and personalist regimes are expected to be the least likely to join agreements on development and management of shared river borders. I find support for the first and to some extent third hypotheses and no support for the second premise. These results suggest optimistic prospect for cross-border cooperation even when democracy is not the only game in town. Those autocratic regimes which are more sensitive to a wider elite support may be inclined to create more salient borders. This is good news for China’s neighbors, for example, who can expect a more cooperative tone from Beijing on shared rivers.

Future research should use in-depth case studies to assess the rent-seeking explanation of river cooperation. In addition, more attention should be paid to pairs of authoritarian regimes and their propensity for river cooperation. This paper has analyzed only the monadic explanation because the rent-seeking logic is constructed as an in-out dynamics. However, scholars can also ask whether certain authoritarian regimes share values similar to democracies that contribute to river cooperation. Since most of single party regimes were socialist countries, one may anticipate the greater likelihood of single-party dyads to enter cooperative river agreements. Finally, future work should also include non-contiguous riparian states. In this paper I chose only contiguous states so as to examine to what extent even the most complex security issues such as the management of river borders can bring together dictatorships. If my argument holds, we should expect upstream-downstream authoritarian countries to behave similarly to the “distribute and rule” strategy.        
With regard to realist explanations, I find limited support for the military capabilities and joint alliance and no support for the major power presence. In contrast to previous studies on river cooperation, I find that the preponderant distribution of capabilities is generally a major obstacle to cooperation on river development and joint management. However, more optimistic results in Table 2 suggest that a power asymmetry should not pose a trouble for creating non-formalized and formalized agreements alike. Another important finding is that common security ties help foster river cooperation short of a formalized treaty. However, shared alliances may not contribute to more formalized forms of river cooperation perhaps because allies can also be in conflict over shared rivers such as the case of Soviet Union and China.
Among neoliberal variables, joint democracy and trade stand out as the most important factor of salient river cooperation. Shared democratic values and a tendency toward negotiations and confidence-building measures seem to be a salient factor for the emergence of non-formalized agreements on river development and joint management. The evidence of the salient role of joint democracy is profound in developmental issues, but it appears to be weaker in the joint management of shared river borders. In contrast, developed trade relations connect bordering states allowing for spillovers into formalized treaties.
The results for the political geography arguments confirm to some extent the existing explanations. It appears that intermediate levels of water scarcity and the border length are likely to lead to greater cross-border cooperation. Population density appears to factor in riparian governments’ decision to pursue developmentalist projects along shared rivers, but less in terms of joint management agreements.
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� For a notable exception see: Giordano, Giordano, and Wolf 2002.


� The dataset is available online at: http://www.transboundarywaters.orst.edu/database/interwatereventdata.html.


� This view is shared by major authors such as Kenneth Waltz, John Mearsheimer, Joseph Grieco etc. However, there are many realists who offer an “optimistic” perspective of international cooperation. They see international cooperation as a form of self-help which enhances chances for state survival. See: Glaser 1994, 50–90. 


� Aaron Wolf and his colleagues from the Oregon University identify around 4,000 different events of cooperation or conflict over shared rivers. Formalized treaties comprise less than 10 per cent of all positive or negative events in the database. See: http://www.transboundarywaters.orst.edu/database/interwatereventdata.html.


� For an opposite view see for example Peceny, Beer and Sanchez 2002. 


� The mostly typologies used in the research on conflict proclivity of authoritarian regimes are those advanced by Geddes 1999 and Lai and Slater 2006.
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