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ABSTRACT 

 

Increasing water scarcity remains one of the largest geopolitical challenges in the mid-21st 

century. Access to clean water is the foundation of our civilization and yet, in many parts 

of the world, water is increasingly scarce or soon will be. Man-made climate change is 

hastening this transformation. This paper examines our understanding of scarcity’s impacts 

on states and conflict, as well as how governments might address and cooperate under true 

scarcity. Using a theoretical model developed by Dr. Thomas Homer-Dixon and expanded 

upon by Colin Kahl, this paper tests whether three existing water treaties contain proper 

mechanisms to adapt to increasing water scarcity. It concludes with a comparative analysis 

and a discussion on ways to improve existing treaties and negotiate new ones as states 

begin to address water shortages. 
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INTRODUCTION 

 

Access to clean water is at the foundation of our society. Before recorded history, 

humans shifted from nomadic tribes and began settling in towns and villages along rivers. 

The Euphrates, the Tigris, and the Nile became the location of mankind’s first great 

civilizations. Mastery of boatmaking and shipping expanded trade and slowly connected 

the globalized world we live in today. Clean water is the cornerstone on which most of 

society rests; agriculture, energy, and infrastructure all rely on water. In his book Water: 

The Epic Struggle for Wealth, Power, and Civilization, Steve Solomon succinctly 

characterizes water as “the indispensable resource.”1 

In a world made up of 70 percent water on its surface, it’s surprising to 

understand just how scarce freshwater can be. Solomon cites that on our planet only “2.5 

percent of water is fresh. But two-thirds of that is locked away from man’s use in ice caps 

and glaciers.”2 This leaves less than one percent of the total water on Earth usable for 

humans. Despite this relative scarcity, Solomon makes us appreciate the miracle of 

freshwater use: 

 Although the remarkable constant total volume of accessible, self-

renewing freshwater is infinitesimally tiny as a virtual few droplets of the 

planet’s total water, it has sufficed to provide all of the water needed to 

support mankind thought the entirety of human history – until today.3 

 

 

Water is vital, which is precisely why recent scientific understanding of potential 

scarcity, shifting climate, and changing weather patterns are so alarming. If water is the 

cornerstone of our society, what happens when that cornerstone begins to fracture? What 

 
1 Steve Solomon, Water: The Epic Struggle for Wealth, Power, and Civilization (HarperCollins Publishers: 

2010), pg. 9 
2 Solomon, pg. 10 
3 Solomon, pg. 10 
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happens if, in certain parts of the world, it disappears entirely? Solomon aptly states that 

“water’s uses are pervasive, irreplaceable by any other substance, and utterly 

indispensable.”4 So how then will mankind change if there is no longer enough water for 

growth and development? 

 In energy and environmental security, we must acknowledge that the world is 

changing at an increasing and dire rate. Many countries and regions that have relied on 

stable environmental factors must now adapt to a new reality that their water supply is 

changing. In March 2018, the United Nations concluded that five billion people 

worldwide could suffer from water shortages as early as 2050.5 These shortages could 

even impact water-abundant countries like the United States, where scientists concluded 

that regions like the Rockies, southern California, the Midwest, and the Plain States could 

see water scarcity by 2070.6  

For nations that are already stressed or failing states, these dynamics could push 

them over the edge. For this reason, the study of environmental degradation and resource 

scarcity should take on new urgency in security studies research. States that cannot 

provide access to water, food, or basic services have failed their citizens. It is well 

documented that when states fail, other actors will fill that void, often to the detriment of 

regional stability.  

Dr. Thomas Homer-Dixon, one of the first scholars to truly study environmental 

scarcity and conflict, has noted that, “if used prudently, [renewable resources] should 

 
4 Solomon, pg. 367 
5 Jonathan Watts, “Water shortages could affect 5bn people by 2050, UN report warns,” The Guardian, 19 

March 2018 accessed at https://www.theguardian.com/environment/2018/mar/19/water-shortages-could-

affect-5bn-people-by-2050-un-report-warns 
6 Sebastien Malo, “U.S. faces fresh water shortages due to climate change, research says,” Reuters, 28 

February 2019 accessed at https://www.reuters.com/article/us-usa-climatechange-water/u-s-faces-fresh-

water-shortages-due-to-climate-change-research-says-idUSKCN1QI36L 

https://www.theguardian.com/environment/2018/mar/19/water-shortages-could-affect-5bn-people-by-2050-un-report-warns
https://www.theguardian.com/environment/2018/mar/19/water-shortages-could-affect-5bn-people-by-2050-un-report-warns
https://www.reuters.com/article/us-usa-climatechange-water/u-s-faces-fresh-water-shortages-due-to-climate-change-research-says-idUSKCN1QI36L
https://www.reuters.com/article/us-usa-climatechange-water/u-s-faces-fresh-water-shortages-due-to-climate-change-research-says-idUSKCN1QI36L
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sustain an adequate standard of living indefinitely.”7 But as environmental degradation 

continues, he notes that chronic scarcity of renewable resources, such as freshwater, 

generates “chronic, diffuse, subnational violence – exactly the kind of violence that 

bedevils conventional military institutions.”8 Understanding resources and their specific, 

unique influences on conflict should be a top priority for scholars. 

 

RESEARCH QUESTION 

 

 This paper asks the question: how do cooperative water treaties prepare for 

increasing water scarcity? Specifically, what mechanisms are in place within these 

treaties to deal with the impending increase in scarcity? This paper first outlines the 

literature around natural resources, scarcity, and water in conflict before testing my 

hypothesis that existing treaties do not contain proper mechanisms to address this 

challenge. Using three treaties, the Boundary Waters Treaty of 1909 between the United 

States and Canada, the Indus Waters Treaty of 1960 between India and Pakistan, and the 

Danube River Protection Convention of 1994 between 15 European parties, this paper 

will test and discuss my findings. Finally, the paper will conclude with a comparative 

analysis and discussion on ways to improve existing treaties and a blueprint to negotiate 

new ones as states begin to address water shortages. 

 

WATER, RESOURCES, AND CONFLICT 

 

In his book Environment, Scarcity, and Violence, Dr. Thomas Homer-Dixon 

synthesizes his research into a framework for understanding resource scarcity and violent 

conflict. He finds that “environmental scarcity by itself is neither necessary nor 

 
7 Thomas Homer-Dixon, Environment, Scarcity and Violence, (Princeton University Press: 1999), pg. 13 
8 Homer-Dixon, pg. 13 
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sufficient” for violent conflict, but there are many conflicts that “cannot be properly 

understood or explained without taking into account the causal role of environmental 

scarcity.”9 Scarcity “always joins with other economic, political, and social factors to 

produce its effects”10, 11 and is “mainly an indirect cause of violence, and this violence is 

mainly internal to countries.”12 Homer-Dixon argues that regardless of whether scarcity 

presents as supply-induced, demand-induced, or structural scarcity (important 

distinctions that he pioneered), economically marginalized communities facing scarcity 

will choose to move – or be moved – within a state, resulting in group conflict and 

weakened state legitimacy. He tests his framework against four established theories on 

resources and scarcity: neo-Malthusians, the honey pot and resource curse from classic 

economists, and the distribution hypotheses. All these models, he argues, fail to 

accurately predict real-world events and their disagreements in the face of new science 

has become “repetitive and sterile.”13 Homer-Dixon concludes, presciently, with this 

section: 

The renewable resource most likely to stimulate interstate war is river 

water. However, wars over river water between upstream and downstream 

neighbors are likely only in a narrow set of circumstances: the 

downstream country must be highly dependent on water for its national 

well-being, the upstream country must be threatening to restrict 

substantially the river’s flow, there must be a history of antagonism 

between the two countries, and, most importantly, the downstream country 

must be militarily stronger than the upstream country.14 

 

 
9 Homer-Dixon, pg. 7 
10 Homer-Dixon, pg. 16 
11 Cigdem V. Sirin, “Scarcity-Induced Domestic Conflict: Examining the Interactive Effects of 

Environmental Scarcity and ‘Ethnic’ Population Pressures,” Civil Wars 13, no. 2 (2011), pg. 123, 

“environmental scarcity rarely if ever, acts as the sole force leading to such strife.” 
12 Homer-Dixon, pg. 18 
13 Homer-Dixon, pg. 44 
14 Homer-Dixon, pg. 180 
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Homer-Dixon’s specific mention of river water is what sparked the research question for 

this paper.  

Building on Homer-Dixon’s work, Colin Kahl, in his book States, Scarcity, and 

Civil Strife in the Developing World, outlines a clearer framework explaining the 

connection between internal state demographic pressure, environmental stress, and 

conflict. Kahl argues that many scholars believe there is a causal relationship between 

these factors, but “the causal mechanisms linking demographic and environmental 

pressures to civil strife are still poorly understood.”15 Kahl successfully builds on Homer-

Dixon’s model that demographic and environmental stress place pressures on both 

society and the state that create conflict through either (1) state failure or (2) state 

exploitation. In state failure cases, demographic and environmental stress breaks down 

social cohesion as individuals and groups compete for scarce resources. In state 

exploitation cases, resource scarcity provides an opportunity for government actors to 

incite violence for their own self-interest. Most insightful is his acknowledgement that, 

similar to Homer-Dixon’s conclusions, this is not the “straw that breaks the camel’s 

back,” but rather that “states made brittle by [demographic and environmental stress] are 

more prone to failure brought on by any number of non-[demographic and environmental 

stress] factors.”16  

Kahl argues that both these causal pathways are alleviated and aggravated by two 

intervening variables: groupness and institutional inclusivity. Kahl defines groupness as a 

high propensity for individuals to identify with other ethnic, cultural, religious, or tribal 

 
15 Colin Kahl, States, Scarcity and Civil Strife in the Developing World (Princeton University Press: July 

2008), pg. 4 
16 Kahl, pg. 44 
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entities within the state. When groupness is high, likelihood of violence increases, as 

individuals look to their own intrastate groups to ensure personal and economic security. 

Institutional inclusivity is defined as institutions that enable or constrain social elites or 

negative government actors. Inclusive institutions alleviate the chances of conflict, 

whereas exclusive institutions leave “aggrieved individuals few outlets to advance their 

cause peacefully.”17 

Kahl’s choice to highlight specific feedback loops further builds on Homer-

Dixon’s “reciprocal influences” that further exacerbate environmental degradation and 

increase pressure on the state.18 This choice is shrewd. Understanding the links between 

urban “pull” factors and declining revenues from natural resources, soil erosion, and 

unsustainable farming is key to helping policymakers break this harmful cycle and, one 

would hope, prevent states from reaching a point-of-no-return in the first place.19 

However, in his model Kahl frequently glosses over the differences between supply-

induced scarcity, demand-induced scarcity, and structural scarcity as discussed by 

Homer-Dixon. Kahl’s framework is purposefully broad. One could argue that scarcity, 

regardless of its origins, is still scarcity, but attention to these significant differences 

helps policymakers tailor their response. 

 

 

 

 
17 Kahl, pgs. 26–54; 206–207  
18 Homer-Dixon, pg. 179 
19 Nathan Keyfitz, “Population Growth Can Prevent the Development That Would Slow Population 

Growth,” in Preserving the Global Environment, ed. Jessica Tuchman Mathews (New York: W. W. 

Norton, 1991), pg. 66 
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Kahl’s Causal Diagram of Demographic and Environmental Stress20  

 

Taken together, both Homer-Dixon and Kahl’s work have significant implications 

for our understanding of environmental degradation, natural resources, and state stability. 

With large demographic changes expected in Asia and Africa, their frameworks can be 

used to address social and state pressures. Their methods challenge policymakers to 

rethink and acknowledge these connections. As Kahl argues, his theoretical framework 

“enhance[s] our understanding of the population–environmental–strife connection” and 

lays the foundation for policymakers to connect demographics, the environment, and 

national security.21 

 

NEW RESEARCH 

 

 Beyond Homer-Dixon and Kahl’s models, study of resource scarcity and conflict 

has rapidly progressed in the last 20 years. Following Homer-Dixon’s work in the 1990s, 

 
20 Kahl, pg. 59 
21 Kahl, pg. 4 
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researchers expanded on these threads, analyzing climate disruptions, geographic 

tensions, and state responses to scarcity. Paul Smith (2007) observed that militarizing 

state responses to migration could lead to heightened tension between intrastate and 

ethnic groups and that this tension is further enflamed by media coverage.22 In 2008, 

Economy wrote in her article “Asia’s Water Security Crisis: China, India, and the United 

States” that increasing demand for water in agriculture, energy, and use in urban areas 

will also increase water insecurity for key functions like sanitation, and that struggling 

government responses to water shortages will be faced all across Asia.23 This new interest 

in water scarcity prompted U.S. Senate Foreign Relations Committee Chairman John 

Kerry to issue a report in 2011 on the growing strain water scarcity places on states in 

Central Asia, particularly Afghanistan and Pakistan.24  

 As climate studies became more precise, quantitative analysis could be conducted 

to support qualitative theories. Hsiang, Burke, and Miguel (2013) found in their study of 

temperature and human conflict that a one degree rise in temperature correlates to a four 

percent increase in interpersonal violence and a 14 percent rise in intragroup violence.25 

This finding has particularly important implications for Homer-Dixon and Kahl’s models. 

Both scholars determined that intragroup violence is exacerbated by scarcity and, in 

Kahl’s model, a precursor for state failure. In a warmer climate, these intragroup disputes 

will continue to escalate and thus strain weaker states as they respond. 

 
22 Paul J. Smith, “Climate Change, Mass Migration, and the Military Response,” Orbis (Fall 2007) 
23 Elizabeth Economy, “Asia's Water Security Crisis: China, India, and the United States” in Ashley J. 

Tellis, Mercy Kuo and Andrew Marble, eds., Strategic Asia 2008–09: Challenges and Choices (September 

2008) 
24 Senate Foreign Relations Committee, Avoiding Water Wars: Water Scarcity and Central Asia's Growing 

Importance for Stability in Afghanistan and Pakistan (2011)  
25 Sol Hsiang, Marshall Burke, and Ted Miguel, “Quantifying the influence of climate on human conflict.” 

Science, vol. 341 (September 2013) 
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Studies have also looked to distinguish between specific resources. Once grouped 

together as “renewable resources,” fisheries, timber, water, and land are now studied 

separately. Troy Sternberg noted in 2017 that rivers, aquifers, and watersheds would 

likely become new focal points for conflict across borders, with particular emphasis on 

competitors who share water resources.26 This reinforces Homer-Dixon’s prediction that 

the renewable resource most likely to spark interstate conflict is river water. Zia Mian 

(2016) notes that disputes along contested territory, such as Kashmir between India and 

Pakistan, has the startling potential to escalate into nuclear exchanges.27 Femia and 

Werrell (2013) also writes that most water cooperation in the 20th century has not taken 

place in the presence of true scarcity.28 They state that while cooperation has focused on 

good mechanisms, the structures currently in place in many agreements might not hold 

under true, breaking point scarcity in agrarian-based countries.29 

State response to climate disruptions is another area of research. Böhmelt et al. 

(2013) found that demand-side dynamics are stronger at sparking intrastate conflict, and 

that economic development has a higher correlation of sparking conflict than population 

growth or agricultural water use.30 They conclude that “violent conflict over water is 

almost exclusively a non-democratic phenomenon.”31 This conclusion also reinforces 

 
26 Troy Sternberg, “Water Towers: Security Risks in a Changing Climate,” in Caitlin Werrell and Francisco 

Femia, eds., Epicenters of Climate and Security: The New Geostrategic Landscape of the Anthropocene 

(The Center for Climate Security, Washington, D.C., 2017), pgs. 20-27 
27 Zia Mian, “Kashmir, climate change, and nuclear war,” Bulletin of the Atomic Scientists (7 December 

2016) 
28 Francesco Femia and Caitlin Werrell, “Climate Change Before and After the Arab Awakening: The 

Cases of Syria and Libya,” in The Arab Spring and Climate Change (Center for American Progress, 

Washington, D.C., 2013), pgs. 23-32 
29 Femia and Werrell, pg. 23-32 
30 Tobias Böhmelt, Thomas Bernaur, Halvard Buhaug, Nils Petter Gleditsch, Theresa Tribaldos, and Gerdis 

Wischnath, “Demand, supply, and restraint: Determinants of domestic water conflicts and cooperation,” 

Global Environmental Change, no. 29 (December 2014), pg. 337 
31 Böhmelt et al, pg. 346 
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Kahl’s model that institutional inclusivity, or a mechanism to vent real and perceived 

grievances, does reduce conflict. Koubi et al. (2014) adds an important consideration, 

that resources are not equally distributed across states and that other forms of sub-state 

violence could take place between intrastate groups that is not easily discernable.32 

Finally, Devlin and Hendrix (2017) discovered that while a higher variability in 

precipitation is “associated with the outbreak of militarized interstate disputes,” they also 

concluded that precipitation scarcity, when experienced by both countries, has a 

dampening effect on conflict.33 

 

SUCCESSFUL TREATIES 

 

Literature on water treaties is nested within the broader research on the success or 

failure of treaties in general. With respect to water treaties, one important work is 

Jennifer Song and Dale Whittington (2004), who studied treaty negotiations along 

international rivers and grouped their statistical analysis comparing the socioeconomic, 

political, and special considerations across continents and countries. They conclude that 

states which were signatories to a higher number of treaties have higher economic gains 

from trade and benefit from cooperative action in their economies.34 They also theorize 

that countries with similar economic and political power have reached an “equilibrium,” 

which lessens the need for a treaty to exploit weaker states, as they have a diminished 

ability to “push” treaties in final negotiations.35 This conclusion indicates that we are 

 
32 Vally Koubi, Gabriele Spilker, Tobias Böhmelt, and Thomas Bernaur, “Do natural resources matter for 

interstate and intrastate armed conflict?” Journal of Peace Research, vol 51(2) (2013), pg. 238  
33 Colleen Devlin and Cullen S. Hendrix, “Trends and triggers redux: Climate change, rainfall, and 

interstate conflict,” Political Geography, no. 43 (2014), pg. 27 
34 Jennifer Strong and Dale Whittington, “Why have some countries on international rivers been successful 

negotiating treaties? A global perspective,” Water Resources Research, vol. 40, 2004, pg. 11 
35 Strong and Whittington, pg. 12 
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more likely to see agreements between states of unequal political or economic power.  

Similarly, Sahana Rao (2017) has written on the successes of the Indus Water Treaty in 

New York University’s Environmental Law Journal and credits the treaty’s focus on 

equitable utilization and cooperation.36 One strength, Rao notes, is that India can proceed 

unilaterally to update its water infrastructure while Pakistan passively observes, yet 

retains the ability to object and dispute any changes that may alter water flow.37 

Moving beyond water treaties, Justin Anderson and Amy Nelson (2019) outline 

the benefits of the Intermediate-Range Nuclear Forces Treaty (INF) between the United 

States and Russia, concluding that both the construction and implementation of the treaty 

led to its success over the last several decades. Unlike most arms control treaties, the INF 

was not time-bound, meaning that its benefits do not lapse and both countries can depend 

on its provisions into the future.38 They note that both countries have inspection rights 

within the other nation for a set time, which eventually lapsed once trust between the two 

nations was built. Similar to Rao’s discussion of the Indus Waters Treaty, the INF has a 

dispute mechanism for either nation to register concerns within the framework, which 

encourages cooperation, but this mechanism suffered due to a lack of established, 

continuing meetings.39 Notably, Anderson and Nelson wrote that the U.S.’s decision to 

not engage with Russia within the treaty framework “may have led Moscow to conclude 

 
36 Sahana Rao, “Governance of Water Resources Shared by India and Pakistan under the Indus Waters 

Treaty: Successful Elements and Room for Improvement,” New York University Environmental Law 

Journal, vol. 25 (2017), pg. 139  
37 Rao, pg. 139 
38 Justin Anderson and Amy Nelson, “The INF Treaty: A Spectacular, Inflexible, Time-Bound Success,” 

Strategic Studies Quarterly, Summer 2019, pg. 113 
39 Anderson and Nelson, pg. 114 
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that the United States preferred to resolve the dispute quietly, was reluctant to impose 

consequences, and was uncertain of how much it valued the accord.”40  

As Song and Whittington note, water treaties, particularly when brokered by 

international organizations, “is expensive, time consuming, difficult, and risky.”41 But the 

benefits to states with treaties is borne out in their study; states with more river treaties 

have higher economic gains from trade and work together on political economy 

objectives. This does not mean those gains are a direct result of these treaties, but it does 

present a valuable opportunity to states in negotiation for water treaties – that cooperation 

has benefits. This research shows that successful treaties often take place between 

unequal powers; prioritize equitable use (as compared to equal use); are not time-bound; 

have transparency and information sharing; and include strong dispute mechanisms that 

reinforce the treaty itself. States should also strive to work within the framework for 

resolving conflicts to avoid undermining the agreement itself, as the U.S. and Russia did 

in the INF.  

 

A NEW FRAMEWORK: WATER TREATIES 

Taken together, our scholarly understanding necessitates a new framework for 

water cooperation. This framework should address non-state actors, distinguish among 

types of scarcity, provide democratic feedback, and dissuade military responses to 

migration challenges. These actions will build institutional legitimacy and counteract 

forces that exacerbate group tensions.  

 
40 Anderson and Nelson, pg. 114 
41 Strong and Whittington, pg. 13 
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Much of the research on water and conflict has focused on intrastate tensions 

between ethnic or sub-state groups. While this conflict is important, particularly for 

developing states looking to build more legitimacy or social services, failing to view 

these dynamics in a regional or international context is shortsighted. Homer-Dixon and 

Kahl’s choice not to internationalize these dynamics, while necessary to isolate variables, 

neglects an obvious conclusion of their models – that states made institutionally weaker 

by environmental degradation, population growth, or rapid urbanization (vis-a-vis 

feedback loops) will also lose control of their borders and the ability to control population 

movements. In any new framework, we must internationalize the model. One state’s 

failure will inevitably impact others. Kahl’s model, with some changes, offers the best 

framework to understand regional water scarcity and its impact on states and their 

population. States should have this understanding built into treaties and work 

cooperatively to resolve issues on both sides of their borders. The adage that lending your 

neighbor a fire hose when their house is on fire is appropriate; states can no longer 

operate as if their neighbor’s water shortages will not impact their own water politics. 

Treaties should have two-way help mechanisms, where one party may not only request 

help, but may also request to help others. This mechanism will lower barriers to 

cooperation. 

Second, this paper takes issue with Homer-Dixon’s assertion that conflicts over 

water will only occur under a small set of cross-border river dynamics, namely the 

assertion that downstream countries must be militarily superior to upstream countries for 

conflict to occur. This criteria disregards actions by sub-state actors beyond the control of 

a central government, as well as a dynamic that could emerge where downstream 
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countries see a first-mover benefit in securing contested territory before settling for an 

uneasy truce, thus achieving their objective. Homer-Dixon’s definition that the 

“downstream country must be highly dependent on water for its national well-being,” is 

also vague, as all countries need water. However, Böhmelt et al. (2013) adds clarity that 

demand-side dynamics have stronger impacts on sparking conflict internally, which 

should be understood in an international context. Treaties should, therefore, fully 

acknowledge the role of non-state actors and their potential to spark tensions. States 

should have clear guidelines for cooperation to address these non-state actors and 

mitigate demand-side dynamics that exacerbate tensions. Economic development, in 

particular, was singled out by Böhmelt et al. as having a high correlation with water 

conflicts.42 

Third, a major drawback of Kahl’s model is that he does not distinguish between 

Homer-Dixon’s supply-induced, demand-induced, and structural scarcity. Kahl’s model 

is purposefully vague, but treaties wishing to be effective at water cooperation in the 

future should distinguish between these types of scarcity, which will enable governments 

to tailor solutions for each case. Demand-induced scarcity, as noted above, has very 

different policy implications than structural scarcity. As Femia and Werrell (2013) noted, 

most water cooperation has not taken place during true breaking-point scarcity. Devlin 

and Hendrix’s (2017) observation that precipitation scarcity on both sides has a 

dampening effect on conflict is good news that should be understood by policymakers.43 

The coming water shortages will fluctuate and interact with each state and social system 

 
42 Böhmelt et al., pg. 346 
43 Devlin and Hendrix, pg. 27 
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in unique ways. No solution will be perfect, but moving toward a system that identifies 

the unique aspects of scarcity will be a step in the right direction.  

Finally, Böhmelt et al.’s observation that water conflict is almost “exclusively a 

non-democratic phenomenon”44 suggests a need for conflict resolution mechanisms and 

cooperative engagement of many parties – both internationally and within each state 

itself. Per Kahl’s model, groupness and institutional inclusivity can mitigate the impacts 

of environmental stress and water scarcity. If mechanisms are in place to make sub-state 

groups feel heard, and thus make them feel they were included in the decision-making 

process, it would dilute tendencies towards groupness. Such mechanisms, although 

complicated and slower, would vastly increase the legitimacy of an international 

agreement. Notably, this dynamic will become much more complicated with multilateral 

treaties or with non-democratic nations, but treaties should provide avenues for 

marginalized communities to feel heard. An important caveat for breaking down 

groupness should also be limiting the military response to migration. As pointed out by 

Paul Smith’s 2007 article, militarizing any response to migration challenges, while 

rational from a state security perspective, only increases groupness and spark tensions. 

Significant commitments should be made to not militarize responses to migration and 

find creative ways to deal with surges in migration across state borders. 

A new framework for water cooperation therefore internationalizes Kahl’s model 

and understands that environmental stress and demographic pressures can – and will – 

spillover across international borders; two-way help mechanisms within treaties should 

be in place. Conflict is also possible beyond the limited scope identified by Homer-Dixon 

 
44 Böhmelt et al., pg. 346 
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in his upstream-versus-downstream dynamics, which means treaties must fully address 

actions by sub-state actors and demand-side water dynamics like economic development, 

population growth, and agriculture uses. Treaties should also be able to clearly identify 

the root causes of scarcity within the region, whether they be supply-induced, demand-

induced, or structural, and have specific policy tools to deal with these scarcities. Finally, 

Böhmelt et al. builds the case for a democratic engagement of sub-state actors to both 

break down intrastate groupness and give non-democratic governments opportunities to 

placate opposition groups. Military responses should also be limited. These mechanisms, 

while broad, will help build trust between governments and lower barriers for 

cooperation.  
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HYPOTHESIS AND METHODS 

This paper has examined some of the existing literature on natural resources, 

water scarcity, and conflict. Using this research and highlighting five mechanisms that 
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treaties should include to address severe water scarcity, I will now discuss three case 

studies: the Boundary Waters Treaty of 1909, the Indus Waters Treaty of 1960, and the 

Danube River Protection Convention of 1994. This paper asks the research question: how 

do cooperative water treaties prepare for increasing water scarcity? Specifically, what 

mechanisms are in place within these treaties to deal with the coming scarcity? My 

hypothesis is that these treaties do not contain all five mechanisms required and will 

therefore not be adequately prepared to address true scarcity. These mechanisms, 

however, should be viewed on a sliding scale, where the presence of three or four 

mechanisms does not mean the treaty is fully unprepared. Five mechanisms should be the 

goal, though if a treaty contains three or four mechanisms, it will still be more prepared 

to address scarcity compared to a treaty that contains no mechanisms. Additionally, this 

paper will not include a quantitative analysis for two reasons. First, beyond coding 

challenges and data available, the mechanisms this paper tests are not easily discernable 

in databases. For example, Homer-Dixon’s analysis often shows that what is 

misconstrued as supply-induced scarcity is, in fact, structural scarcity and a failure of a 

state to properly allocate available resources. Second, the framework this paper wishes to 

construct is purposefully flexible, whereas using datasets recording past trends could 

imply that current trajectories of scarcity and climate will continue on their current path. 

As we have seen, this is not necessarily true, as feedback loops and exponential growth in 

these stressors will challenge states in new ways. In the next section I will test and 

discuss my findings. The paper concludes with a comparative analysis and discussion on 

ways to improve existing treaties.  
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The Boundary Waters Treaty is a sound “baseline” treaty to see how water 

agreements were constructed between two friendly nations before climate change or 

water scarcity had a true influence on international agreements. The Indus Waters Treaty 

similarly fulfils many of the criteria Homer-Dixon warned of for upstream and 

downstream dynamics, as flawed as his theory may be. Additionally, this treaty is 

commonly cited as one of the most important water cooperation agreements, as it governs 

action between two nuclear rivals with competing territorial claims in Kashmir.45 If water 

treaties are to succeed in deescalating or stopping conflict, the Indus Waters Treaty must 

meet this challenge. Lastly, the Danube River Protection Convention is the only 

multilateral agreement this paper will discuss. This agreement, brokered in the late 

1990s, will provide valuable insights on the most recent mechanisms in water treaties. 

Multilateral agreements make reaching a consensus more difficult and meet only the 

lowest common denominator of what each signatory agrees on. The combination of 

discussing an older, “baseline” treaty, a contentious case between India and Pakistan, and 

a late-20th century multilateral agreement will provide historical context and proper 

variety to test if these treaties adequately contain our five mechanisms. 

 

THE BOUNDARY WATERS TREATY 

 

The Boundary Waters Treaty of 1909 was signed by President William Taft, with 

approval of the United States Senate, and British King Edward VII, along with the with 

British Foreign Ambassador James Bryce. The treaty lays out a cooperative use of 

boundary water between the United States and Canada and outlines the principles of 

freedom of navigation, construction along the border, irrigation uses. It also establishes 

 
45 Mian (2016) 
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an International Joint Commission to enforce and resolve disputes between the interested 

parties. Specifically, the treaty touches on the Niagara River, as well as the St. Mary’s 

and Milk Rivers in Montana and Alberta-Saskatchewan.  

 Article VII of the treaty establishes an International Joint Commission, composed 

of six commissioners who oversee the agreement, three appointed by the United States 

and three appointed by Canada. Establishing an order of precedence, the treaty prioritizes 

water use for sanitation, navigation, and power or irrigation purposes, in that order. The 

Joint Commission functions as a majority body, where if a majority decision is reached, 

the will of the Commission will go into effect. The Commission’s powers are quite broad. 

Article IX outlines how individual cross-border disputes may be referred to the 

Commission for a ruling. The Commission is also empowered to investigate claims, 

report findings, and “shall have the power to administer oaths to witnesses, and to take 

evidence on oath whenever deemed necessary.”46 Notably, the Commission may also 

hear from “all parties interested therein shall be given convenient opportunity to be heard, 

and the High Contracting Parties agree to adopt such legislation as may be appropriate 

and necessary to give the Commission the powers above mentioned.”47 The Commission 

is therefore empowered to hear from any party wishing to resolve a dispute, regardless of 

their importance. 

 The context of this treaty should not be overlooked. In the early 1900s, the United 

States and Canada had a strong, cooperative relationship. The establishment of the 

International Joint Commission, which arbitrates disagreements, is a sound strategy, as it 

lets any party address their grievances before the Commission to resolve their case. 

 
46 The Boundary Waters Treaty of 1909, Article XII 
47 The Boundary Waters Treaty of 1909, Article XII 
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Additionally, the Commission’s members, three U.S. commissioners and three Canadian 

commissioners, gives either state veto power over the Commission when handing down 

decisions. The treaty also specifically enumerates the amount of water that can be 

diverted from the Niagara, St. Mary’s and Milk Rivers, in Articles V and VI. While these 

amounts were terminated by the Canada-United States Treaty of February 1950,48 the 

specific enumeration of quantities of water – and the dates when they may be drawn in 

the case of the St. Mary’s and Milk Rivers – indicates a level of detail that strengthens the 

pact. 

 

DISCUSSION 

 

 While the Boundary Waters Treaty is missing some key mechanisms, it does 

establish a strong base for water cooperation. The Commission does act as an avenue for 

any party to request arbitration and addresses nonstate actors, providing that “all parties 

interested therein shall be given convenient opportunity” to address the Commission.49 

Nonstate actors between the United States and Canada are likely farmers and local 

municipalities, rather than militias and strong regional government, but the Commission’s 

powerful grounding in U.S. and Canadian law does give the treaty considerable weight. If 

the Commission decides a course of action, both governments are bound by the treaty to 

accept their conclusion. Finally, the treaty also prioritizes demand-side dynamics in 

Article VIII: sanitation takes precedence over navigation and construction, which takes 

precedence over power and irrigation.50 Power and irrigation were both considered 

economic development in the early 1900s, rather than irrigation’s closer association with 

 
48 The Boundary Waters Treaty of 1909, Article VI, Note 
49 The Boundary Waters Treaty of 1909, Article XII 
50 The Boundary Waters Treaty of 1909, Article VII 
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agriculture today. This order of precedence clearly addresses demand-side dynamics that 

lead to many conflicts. However, there is no mention of demilitarizing responses to 

migration. Given the abundance of water in Northern America, the Boundary Waters 

Treaty is still an effective base from which to understand and compare other treaties from 

later in the 20th century. 
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THE INDUS WATERS TREATY 

 

 The Indus Waters Treaty of 1960 was signed between Indian Prime Minister 

Jawaharlal Nehru and Pakistani President Mohammad Ayub Khan after nearly a decade 

of negotiations facilitated by the World Bank.51 Similar to the Boundary Waters Treaty, 

the Indus Waters Treaty outlines the uses, state obligations, and financial agreements 

between India and Pakistan for six major rivers in the Indus water basin: the Sutlej, the 

 
51 The World Bank, Fact Sheets: The Indus Waters Treaty 1960 and the Role of the World Bank, 11 June 

2018, accessed at http://www.worldbank.org/en/region/sar/brief/fact-sheet-the-indus-waters-treaty-1960-

and-the-world-bank 

http://www.worldbank.org/en/region/sar/brief/fact-sheet-the-indus-waters-treaty-1960-and-the-world-bank
http://www.worldbank.org/en/region/sar/brief/fact-sheet-the-indus-waters-treaty-1960-and-the-world-bank
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Beas, the Ravi, the Indus, the Jhelm, and the Chenab. The three eastern rivers – the 

Sutlej, Beas, and Ravi – were given unrestricted use to India, while the western rivers – 

the Indus, Jhelm, and Chenab – were given unrestricted use to Pakistan. This treaty has 

been a landmark in water cooperation and has, for decades, provided a framework for 

India and Pakistan to develop the Indus river basin and resolve conflicts.  

 The treaty begins by laying out definitions, clarifying which rivers are under the 

agreement, and defining “domestic uses” for water, including “drinking, washing, 

bathing, recreation, sanitation…household municipal purposes…[and] industrial purposes 

(including mining, milling, and other like purposes).”52 Article I also notes the term 

“domestic use” specifically does not include agriculture or hydroelectric uses and defines 

these uses and “Non-Consumptive Use,” which includes navigation, fishing, and flood 

protection.  

While Articles II and III distinguish that the eastern rivers belong to India and the 

western rivers belong to Pakistan, variations between the Articles make for interesting 

cooperation dynamics, which will be discussed in the next section. The parties agree to 

give one another advance warning on dam discharges, recovery and restoration, industry 

uses, and even create an Indus Basin Development Fund, funded by India, which restores 

the rivers.53 India and Pakistan also have a data sharing provision in Article VI and create 

a Permanent Indus Commission, with one commissioner from each nation holding a post 

on the cooperative body. Commissioners have a number of obligations, including issuing 

reports, holding yearly meetings which alternate between India and Pakistan, and 

inspecting all six rivers for development. Article IX, titled “Settlement of Differences and 

 
52 The Indus Waters Treaty, Article I, Subsection 10 
53 The Indus Waters Treaty, Articles IV-V 
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Disputes,” outlines a very clear conflict resolution process with measured steps that can 

be taken if either state finds themselves at odds, including engaging with a “Neutral 

Expert” or escalating to a “Court of Arbitration” once a difference is officially recognized 

as a “dispute,” which the treaty clarifies is an escalation. Finally, the treaty concludes 

with provisions that state: 

 

It is expressly understood that this Treaty governs the rights and 

obligations of each Party in relation to the other with respect only to the 

use of water of the Rivers and matters incidental thereto; and nothing 

contained in this Treaty…shall be construed as constituting a recognition 

or waiver…or any rights or claims whatsoever of either of the Parties 

other than those rights or claims which are expressly recognized or 

waived.54 

 

This provision clearly solidifies that the only matter under consideration is water, 

effectively blocking any attempts by either government to leverage this treaty for 

territorial ambitions, namely control of Kashmir.  

 

DISCUSSION 

 

  As a mid-20th century treaty, the Indus Waters Treaty does include some 

mechanisms this paper identifies. First, while the treaty does not have formal two-way 

help requests, it does establishment a permanent Commission, data sharing, clear 

intentions for future cooperation (the entirety of Article VII), and a robust conflict 

resolution system. In addition, India’s pledge to contribute 6.2 million pounds sterling to 

the Indus Basin Development Fund each year for ten years assigns a significant monetary 

value to cooperation. The treaty does not, however, address sub-state actors within its 

conflict resolution system. For two rival countries, this omission could be a weak point. 

 
54 The Indus Waters Treaty 
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As for demand-side dynamics, the treaty does differentiate among uses, agriculture and 

non-consumptive. However, here lies a major caveat. In Article III, assigning the western 

rivers to Pakistan, the treaty says that “India shall be under an obligation to let flow all 

the waters of the Western Rivers, and shall not permit any interference with these waters, 

except…(a) Domestic Use; (b) Non-Consumptive Use; (c) Agriculture Use, as set out in 

Annexure C; and (d) Generation of hydro-electric power, as set out in Annexure D.”55 

While India has these four exemptions, Pakistan only receives exemptions for domestic 

use and non-consumptive use in Article II.56 The addition of agricultural use and 

hydroelectric use could be a source of tension in the future. Here, India and Pakistan are 

simply treated differently. This provision does try to uphold equitable use with India’s 

booming population, but in a situation where India wishes to use more and more water, 

they do have some legal backing to claim they are upholding the treaty. Rao (2017) has 

also raised the issue of groundwater exploitation as a major hurdle to overcome and 

incorporate into the treaty.57 Groundwater use is much harder to police, as upholding the 

treaty along the rivers is difficult enough, but trying to regulate and stop unsanctioned 

groundwater use from local farmers is nearly impossible. In addition, India’s booming 

population does have the legal loopholes in Article III. When pressed, the differences in 

these two exceptions for India and Pakistan could be a source of conflict, as India could 

claim it is fully upholding its end of the bargain – a bargain that Pakistan would tacitly 

have to accept, even with reduced water flows downstream.  

 
55 The Indus Waters Treaty, Article III 
56 The Indus Waters Treaty, Article II, subsection (2) 
57 Rao, pg. 139 
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 The treaty also lacks democratic feedback processes in the Commission. 

Admittedly, in 1960, climate change was nowhere on the geopolitical radar and 

democratic feedback was not a top priority, but this lack of mechanism could agitate 

either country’s population who may feel their voice was not heard when the 

Commission issues a decision. Notably, fishing is also not included in the ‘domestic uses’ 

definition, which could place subsistence fishers along rivers in a difficult situation 

should a dispute arise over fisheries downstream. 

 In February 2019, the Hindu Kush Himalaya Assessment found that an entire one-

third of the Himalayan glaciers could melt by 2100, which would cause immeasurable 

strain to the millions of people living in the region.58 That same month, India’s 

Transportation Minister, Nitin Gadkari, responded to a terrorist attack which originated 

from Pakistan, threatened to stop water flowing into Pakistan from two rivers.59 The two 

rivers the Minister mentioned on Twitter, the Ravi and Beas, are still under full Indian 

control, but this threat poses significant challenges to cooperation and will certainly test 

the conflict resolution mechanisms in the treaty. These two incidents remind us that water 

politics are not conducted in a vacuum – and that climate change is truly an existential-

level threat to millions living downstream from the glaciers. Although the Indus Waters 

Treaty has been successful at resolving disputes, these disputes are small when faced with 

structural scarcity on a massive scale. India and Pakistan would do well to address and 

engage sub-state actors in the conflict resolution process, more clearly distinguish 

 
58 Katie Shultz and Bhadra Sharma, “Rising Temperatures Could Melt Most Himalayan Glaciers by 2100,” 

The New York Times, 4 February 2019, accessed at 

https://www.nytimes.com/2019/02/04/world/asia/himalayas-glaciers-warming.html  
59 Jeffrey Gettleman, “India Threatens a New Weapon Against Pakistan: Water,” The New York Times, 21 

February, 2019 accessed at https://www.nytimes.com/2019/02/21/world/asia/india-pakistan-water-

kashmir.html 

https://www.nytimes.com/2019/02/04/world/asia/himalayas-glaciers-warming.html
https://www.nytimes.com/2019/02/21/world/asia/india-pakistan-water-kashmir.html
https://www.nytimes.com/2019/02/21/world/asia/india-pakistan-water-kashmir.html
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between the kinds of scarcity being experienced, and specifically try to demilitarize 

responses. Unless further steps are taken to integrate these mechanisms, the Indus Waters 

Treaty will be unprepared to address the coming scarcity. 
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THE DANUBE RIVER PROTECTION CONVENTION 

 

The Danube River Protection Convention (DRPC) went into effect in October of 

1998. Originally negotiated between 11 states and the European Community, the DRPC 

now encompasses 15 contracting parties who pledge to “co-operate on fundamental water 

management issues and to take all appropriate legal, administrative and technical 

measures to maintain and improve the quality of the Danube River and its 

environment.”60 Similar to the Indus Waters Treaty, the treaty’s geopolitical context 

should not be overlooked. States bordering the Danube are not traditional allies, yet the 

 
60 Danube River Protection Convention, Summary, accessed at https://www.icpdr.org/main/icpdr/danube-

river-protection-convention 

https://www.icpdr.org/main/icpdr/danube-river-protection-convention
https://www.icpdr.org/main/icpdr/danube-river-protection-convention
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breakup of the Soviet Union in 1991-1992 enabled countries like a unified Germany, 

Ukraine, as well as other NATO allies to partner in this landmark multilateral treaty. The 

DRPC has been cited for its requirements to use the best available technology, pushing 

each contracting party to improve water quality and use state of the art methods to uphold 

their treaty obligations. As the most recent, and only multilateral treaty analyzed in this 

paper, the DRPC proves to be a strong, lasting pact that could serve as a blueprint for 

future water sharing agreements, just as the Indus Waters Treaty did in the late half of the 

20th century.  

The preamble of the DRPC lays out the purpose of the treaty, designed for the 

short- and long-term cooperation for the “prevention and control of transboundary 

pollution, sustainable water management, rational use and conservation of water 

resources.”61 The DRPC takes both a polluter pays and precautionary principle approach, 

with a very broad scope, touching both point- and non-point source pollution, as well as 

heat discharges into the river.62  Article 4 lays out that members of the agreement may 

work both multilaterally and bilaterally to improve river quality and uphold their 

obligations, which is important, as not all disputes and cooperation need to involve all 

contracting parties. To reduce the transboundary impacts of human activities and preserve 

natural habitats, Article 7 allows emissions limits for certain industries and specifically 

identifies “a list of industrial sectors and industries as well as an additional list of 

hazardous substances and groups of substances … [that] shall be prevented or 

considerably reduced.”63 Annex II outlines over 56 human activities and industries 

 
61 DRPC, Preamble, pg. 2 
62 DRPC, Article 2, pg. 4 
63 DRPC, Article 7, pg. 5 
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covered under this clause, as well as eight categories of hazardous materials and 

designates 40 substances as dangerous to water quality.64 The treaty also mandates joint 

action programs across borders to control and prevent these substances from entering the 

river, including robust data gathering and sharing, as well as mandates that these monitor 

systems be harmonized across all the states. Accurate, usable data is prioritized in the 

treaty, with provisions that every party have total access to all gathered data at any time. 

Under Article 9 and 10, these measurements on pollution are mandated to be publicly 

released, improving transparency and cross-referencing, as well as details on the costs 

and timeframe of monitoring projects underway. In some cases, the DRPC mandates the 

outright prohibition of certain substances that shall not be used by any contracting 

party.65 Article 12 stipulates that efforts to harmonize these regulations with domestic 

governments should be given priority. 

As the most modern treaty analyzed for this paper, there are other issue areas the 

DRPC touches that the Boundary Treaty and Indus Treaty do not. Protecting state 

sovereignty, Article 13 and Article 14 outline the obligations of the parties regarding 

personal and confidential information shared under the treaty. Articles 16 and 17 also 

outline emergency cooperation, warnings, and mutual assistance. The signatories agree 

they “shall provide mutual assistance upon request of other Contracting Parties.”66 The 

use of shall is important, because it legally binds the parties to aid the other should help 

be requested. Like the Boundary and Indus treaties, the DRPC establishes an 

International Commission to govern the treaty and resolve disputes. 

 

 
64 DRPC, Annex II, pg. 15-16 
65 DRPC, Article 7, pg. 5 
66 DRPC, Article 17, pg. 9 
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DISCUSSION 

 

The DRPC is the most detailed and expansive treaty reviewed by this paper. 

Although it does not have formal two-way help mechanisms, where one party may 

formally request to assist another, the shall clause in Article 17 obligates parties to assist 

others should they be asked.  Beyond this clause, the treaty similarly mandates data 

collection, public disclosures, and contains a detailed conflict resolution process, where 

contracting parties may choose the way they resolve disputes outlined in Annex V 

(Arbitration). Parties have the option to “seek a solution by negotiation or by another 

means of dispute settlement acceptable to the parties.”67 Parties can work by any means 

to resolve disputes, within or outside the treaty. Within the treaty’s parameters, they may 

bring their case before the International Court of Justice or through the arbitration 

process. The combination of these mechanisms gives states flexibility and gives decisions 

legitimacy once rendered. The DRPC also acknowledges sub-state and supra-state 

parties, including that “any other regional economic integration organization” may sign 

the treaty.68 This commitment is underlined by the fact that the European Community is a 

primary signatory. 

While a lack of specifics made the Indus Waters Treaty flexible to new situations, 

the specificity outlined in the DRPC and the broad scope of the treaty’s influence add to 

the treaty’s strength. The broad scope under Articles 1 and 2, combined with the level of 

detail specified in Annex II (which gives the Commission the right to regulate nearly all 

industry and human activity along the basin) demonstrates that the treaty does have the 

ability to address the differences among supply, demand, and structural scarcity. Water 

 
67 DPRC, Article 23, pg. 11 
68 DRPC, Article 25, pg. 12 
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levels and pollution are closely monitored up and down the river. This allows members, 

under data sharing and public disclosure agreements, to immediately identify supply 

issues, pollution, and its location. This level of detail, barring any unforeseen 

manipulation by a contracting party, gives the treaty a strong ability to address and 

distinguish between supply, demand and structural scarcity. The treaty’s emphasis on 

public disclosure, inclusion for any organization that wishes to sign on, and a clearly laid 

out arbitration process encourages democratic feedback. The emphasis on state-of-the-art 

technology also pushes signatories to meet higher standards. However, although the 

DRPC is the strongest treaty analyzed with this paper’s criteria, it does fail to address 

demilitarizing responses to migration at state borders. 

 
 Boundary Waters 

Treaty 

Indus Waters 

Treaty 

Danube River 

Protection 

Convention 

Two Way Help 

Mechanisms 

 

Somewhat 

 

Somewhat 

 

 

Somewhat 

Addresses Sub-state 

Actors & Demand Side 

Dynamics 

 

Yes 

 

No 

 

Yes 

Distinguishes among 

supply, demand, and 

structural scarcity 

 

No 

 

Somewhat 

 

Yes 

 

Democratic Feedback 

Processes 

 

Yes 

 

No 

 

Yes 

 

Demilitarized  

solutions 

 

No 

 

No 

 

No 

 

 

 

COMPARATIVE ANALYSIS 

 

 Using the Boundary Waters Treaty as a baseline, we can see how cooperative 

water agreements have evolved over the last 90 years. The Boundary Waters Treaty was 
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shorter and sparse on details. The treaty establishes a clear arbitration process that lends 

legitimacy to the findings, while also preserving sovereignty and the ability of the 

Commission to hear from all actors. The Indus Waters Treaty, under separate 

circumstances, has clear conflict resolution protocols, but largely disregards nonstate 

actors. As a pact between two rival nations, this distinction makes sense, as states and 

their governments should always be the primary actors in this bilateral agreement. 

Notably, all the treaties have some mechanism to receive assistance from other parties 

after a formal request. One improvement that could me made would be to introduce a 

formal process to offer assistance. A situation may arise where national pride or a crisis 

prevents countries from formally requesting assistance. A modification allowing formal 

request to offer help might lower this cooperation barrier. 

 A clear improvement over time can be seen distinguishing among supply, 

demand, and structural scarcity. If the U.S. and Canada were rivals, and faced greater 

scarcity, the failure of the Boundary Waters Treaty to not identify these distinctions 

might have hampered its success. As discussed between India and Pakistan, the 

differences in water use exemptions could lead to tensions as India’s population grows. 

However, its flexibility allows definitions to evolve and the treaty does somewhat address 

supply, demand, and structural scarcity. On the other hand, the multilateral DRPC 

obligates signatories to a robust, public, and shared data analysis, which is continuously 

pushing states to reduce and prohibit certain discharges. This level of specificity allows 

the DRPC to effectively diagnose if problems are caused by supply, demand, or a 

structural shift in water levels. 
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 The key mechanism that blunts the negative impacts of groupness or poor 

institutional inclusivity is a democratic feedback process. As countries that have good 

relations, Canada and the U.S. have open democracies and view transparency as a virtue. 

Similarly, the DRPC’s inclusion of non-state actors as signatories reflect the evolving 

role that these actors play in international affairs. However, under the Indus Waters 

Treaty, Pakistan and India are the only two actors acknowledged in their agreement. Each 

“side of the border” should have full control of their own population, upholding 

sovereignty to the fullest. In this context, failing to include democratic feedback 

processes could be a weakness, where groups with social grievances are not given an 

effective outlet to vent their frustrations. In the U.S.-Canada case, for example, either 

country has the option of using the Commission as a scapegoat to avoid a politically 

unpopular decision. This option is not available to India and Pakistan. As we have seen in 

the Hindu Kush Himalaya Assessment, current glacier melt will push the Indus Waters 

Treaty uncharted territory, quite possibly sooner than expected. India and Pakistan’s 

governments will fully own the consequences. 

 Finally, none of these treaties mention military responses. Even with our new 

understanding of water politics, environmental and demographic stress, and feedback 

loops, it is unlikely that nations would negotiate a hybrid water-military agreement, 

particularly regarding conduct on their own border. Paul Smith’s 2007 article shows that 

militarizing any response to migration challenges will very likely spark tensions. In 

future water treaties, this dynamic should be highlighted, and commitments should be 

made not to militarize responses to migration. Particularly along the India-Pakistan 

border, these decisions have serious implications. More research is needed, and 
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governments should focus on non-militaristic strategies to stabilize migration across state 

borders. 

 

LOOKING FORWARD 

 

In October 2018, the United Nations Intergovernmental Panel on Climate Change 

(IPCC) released a sobering report detailing the serious environmental consequences of 

failing to act on climate change. The report cited that critical thresholds of global 

warming could be reached as early as 2040, with impacts that include large droughts, 

wildfires, food shortages, crop failures, and massive economic disruptions. As many 

media outlets observed, this timeline is ominously “a period well within the lifetime of 

much of the global population.”69 Just one month later, 13 U.S. federal agencies warns in 

another report that global warming has the potential to cripple the U.S. economy, saying 

that “climate change could slash up to a tenth of gross domestic product by 2100, more 

than double the losses of the Great Recession a decade ago.”70 The U.S. government 

report notes that climate change will touch nearly every aspect of the U.S., from the 

“economy, health and environment, including record wildfires in California, crop failures 

in the Midwest and crumbling infrastructure in the South.”71 If the U.S. economy can be 

so adversely impacted by climate change, this does not bode well for other developing 

nations. 

 
69 Coral Davenport, “Major Climate Report Describes a Strong Risk of Crisis as Early as 2040,” The New 

York Times (October 2018), accessed at https://www.nytimes.com/2018/10/07/climate/ipcc-climate-report-

2040.html 
70 Coral Davenport and Kendra Pierre-Louis, “U.S. Climate Report Warns of Damaged Environment and 

Shrinking Economy,” The New York Times (November 2018), accessed at 

https://www.nytimes.com/2018/11/23/climate/us-climate-report.html 
71 Davenport and Pierre-Louis 

https://www.nytimes.com/2018/10/07/climate/ipcc-climate-report-2040.html
https://www.nytimes.com/2018/10/07/climate/ipcc-climate-report-2040.html
https://www.nytimes.com/by/coral-davenport
https://www.nytimes.com/by/kendra-pierre-louis
https://www.nytimes.com/2018/11/23/climate/us-climate-report.html
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Climate change will have serious and drastic impacts on interactions between 

states. For example, while agreed upon in 2015, the Paris Climate Accords no longer 

reflect the latest scientific understanding of climate impacts. New IPCC reports state that 

greenhouse gas emissions must fall 45 percent from 2010 levels by 2030 and reach zero 

by 2050 in order to stave off the worst.72 The report also says plainly, this effort has “no 

documented historic precedent.”73 States must look at their geopolitical context across 

this timeline and develop strategies that address these disruptions, particularly with 

regard to water shortages. Water scarcity is among one of the most destructive 

disruptions, as access to clean water underpins our entire society.  

The first critical step for countries looking to mitigate and adapt to water scarcity 

is to internationalize and regionalize Kahl’s model on demographic and environmental 

stress. Nations should work to institute clear, consistent mechanisms in their water policy 

and plan for shortages. Disruptions to water supplies will come; the question remains if 

states have adequately prepared. Proactively addressing Homer-Dixon and Kahl’s 

feedback loops will be key. These loops exacerbate existing societal tensions and will 

stress state responses. In addition, proactively seeking cooperative treaties now, based on 

the latest IPCC reports and scientific consensus, will help reduce tensions as states know 

they have partial solutions in place. 

Governments must think of their resources in a regional context. River basins and 

major waterways often have no border – they are shared resources. These agreements will 

also reduce a potential security dilemma for states that may find themselves with access 

to little water, should another state seek an advantage to control this resource. Water 

 
72 Davenport and Pierre-Louis 
73 United Nations IPCC Report, accessed at http://www.ipcc.ch/report/sr15/ 

http://www.ipcc.ch/report/sr15/
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hegemons could have serious consequences for regional stability. India’s population 

continues to boom and as its economy outstrips Pakistan’s – while all the rivers under the 

Indus Waters Treaty originate in India. This will exacerbate tensions. Finally, as states 

seek proactive agreements, they should strive for multilateral pacts that provide better 

coercive dynamics for all parties to play by the rules and uphold the agreement. 

Multilateral agreements could also give smaller states wedged between stronger nations, 

like India and China, a voice in water use for their region. Treaties will me more 

successful if they prioritize (1) two-way help systems, (2) address sub-state actors and 

demand side dynamics, (3) distinguish between the types of scarcity, (4) create 

democratic feedback processes, and (5) demilitarize solutions to migration across 

borders. 

 

CONCLUSIONS 

 

 Dr. Thomas Homer-Dixon wrote in 1999 that water scarcity will be one of the 

“chief resource issues of the twenty-first century”74 and that “research shows that conflict 

and turmoil related to river water is more often internal and not international; this conflict 

results from dams and other major water projects that relocate large number of people.”75 

Upon further examination, the assertion that water scarcity will be a chief resource issue 

in the 21st century is accurate. However, taking Homer-Dixon’s model to its logical 

conclusion, his assertion that water conflict will be internalized within the state is not. 

Working to expand Homer-Dixon’s model, Colin Kahl expands his framework to 

incorporate environmental and demographic stresses on the state and society. Kahl argues 

 
74 Homer-Dixon, pg. 66  
75 Homer-Dixon, pg. 180 
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that these conditions make states susceptible to civil strife through several causal 

pathways, but this model does not go far enough. Kahl’s framework should be 

internationalized to view water scarcity in a regional context. What happens with India’s 

water use will impact Pakistan. What Bangladesh does along its border directly impacts 

India. 

Taken together, our scholarly understanding necessitates a new framework for 

water cooperation. This framework should address non-state actors, distinguish among 

types of scarcity, provide democratic feedback, and dissuade military responses to 

migration challenges. These actions will build institutional legitimacy and counteract 

forces that exacerbate group tensions.  

This paper asked the question: how do states prepare for severe water scarcity and 

what mechanisms might help them mitigate the impacts? I hypothesized that current 

water treaties do not have proper mechanisms to deal with this scarcity. After analyzing 

three treaties from the 1900s with five key mechanisms, the hypothesis for this paper was 

proven correct. All three treaties did not contain the five mechanisms outlined in this 

paper and should therefore be strengthened to address increasing water scarcity. While 

the Boundary Waters Treaty between the U.S. and Canada has served as a strong baseline 

treaty, and the Indus Waters Treaty has proven effective at resolving past disputes, the 

multilateral Danube River Protection Convention should be highlighted for its successes 

and be used as a baseline for future cooperation. The DRPC fully addresses three of five 

mechanisms this paper tested (sub-state actors & demand side dynamics, types of 

scarcity, and democratic feedback processes), partially addressed one (two-way help 

systems), and did not address a fifth (demilitarized solutions). The DRPC’s specificity 
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and reliance on state-of-the-art technology should encourage other states that share river 

basins to work towards similar agreements. In contrast, the Indus Waters Treaty, still 

considered a solid cooperative treaty, is very much unprepared for increasing scarcity. As 

relations between these two rivals strain, time is of the essence. India and Pakistan, along 

with other states looking to secure future water security, should act now to integrate the 

successful aspects of the DRPC and build new mechanisms.  

Looking forward, there are hopeful signs for cooperation. As noted by Fema and 

Werrell: 

Today’s awareness of the value of water can have a salutary impact on 

transboundary water cooperation. The Middle East, of all places, offers 

an example of collaboration replacing conflict. Driven by new 

desalination capacity, Jordan and Israel trade water, in the south and 

north, to the benefit of both countries. The process reflects a willingness to 

overcome political barriers for mutual advantage, reflected in the Danube 

River coalition.76 

 

Using existing scientific understanding when drafting treaties is crucial. Setting 

up cooperative structures now, when water is more plentiful, greatly increases the 

chances of success. If countries are to avoid humanitarian crises or spillover 

effects on their own borders, they must look to strengthen their neighbors under 

favorable conditions – that time is now. Additionally, two areas of further study 

naturally flow from this paper. First, taking this paper’s framework and analyzing 

all cooperative water use treaties under its lens could yield interesting results. 

Second, with careful attention to coding and data, a statistical analysis might be 

conducted to correlate conflict with the presence of the five mechanisms, thus 

possibly strengthening the case for this framework. 

 
76 Femia and Werrell, pg. 25 
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  Beyond water scarcity, perhaps nowhere best exemplifies the frontline of 

natural resource scarcity than Bangladesh, located along India’s eastern border. In 

his travels across Asia, Robert Kaplan notes that “human beings [are] everywhere 

on this dirty wet sponge of a landscape … soil is so precious Bangladesh that 

riverbeds are dredged in the dry season to find more of it.”77 Along with its failing 

infrastructure, Bangladesh “has become a perfect place for al-Qaeda affiliates, 

which, like westernized NGOs, are another sub-state phenomenon filling the 

vacuum created by weak central government…Islamic orphanages, madrassas, 

and cyclone shelters, which operate much like CARE of Save the Children, are 

mushrooming throughout the country, thanks largely to donations from Saudi 

Arabia.”78 Strengthening the Indus Waters Treaty is an important step, but just as 

important is making sure India’s neighbor to the east does not fail and send 

millions of refugees westward. If there is one lesson to learn about climate change 

is that no event happens in a vacuum. When states no longer have land, water, or 

other natural resources, their citizens will seek places that do.  

  Connecting the environment and natural resources to security is not an 

easy task. Even Homer-Dixon and Kahl admit there is no clear ID → DV 

relationship. Yet all scholarly work confirms that the environment and resource 

availability have strong connections to conflict. This violence is what Homer-

Dixon aptly notes, “chronic, diffuse, subnational violence – exactly the kind of 

violence that bedevils conventional military institutions.”79 To correctly address 

 
77 Robert Kaplan, Monsoon: The Indian Ocean and the Future of American Power (Random House 

Publishing: 2010), pg. 138 
78 Kaplan, pg. 143 
79 Homer-Dixon, pg. 13 
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these issues, renewed emphasis should be placed on understanding causal 

pathways and proactively implement systems that mitigate conflict along river 

basins. As Steve Solomon said, water is truly the indispensable resource, one 

which is already scarce across our planet. Less than one percent of the worlds 

water is usable – a resource that all of humanity must share. We would do well to 

learn the most effective strategies to cooperatively manage this precious, 

indispensable resource. 
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