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Water Resources
It is the basis of human life, yet almost 800 million people in the world do not have daily access to the safe water they need to survive (UNICEF, 2021). The human body is 70% H2O and an individual can survive less than three weeks without water in the best climatic conditions and only three days in the worst (Bruins 2000: 65).  More than 340,000 children under the age of five die every year from diseases caused by unsafe drinking water and poor hygiene and sanitation, and a total of 2.1 billion people do not have access to safe drinking water (UN Water, 2021; UNICEF, 2021).
These problems will not abate without a concerted effort for change. By 2050, the world population will increase by 3 billion people, a staggering population increase that will require much more efficient use of water if we are to feed and provide resources for the global community. With increasing urbanization, fewer farmers, and more bodies on the planet, we face a crisis of both food and water security. Yet despite the rocketing increase in population, the world’s water productivity—crop yield per unit of water—has remained stagnant. 
Water is the source of our food and sustenance, of our trade and subsistence, and of the civilizations in which we live. Access to water defines our agricultural industry and is directly linked to food production and economic productivity; without water, societies cannot grow crops. The provision of clean water underpins the basic infrastructure of modern society; from medical services to sewage processing, the water system feeds and services our bodies. Considering its importance to all facets of human life, it is not surprising that access to and management of water resources is a highly political, fraught, and sometimes violent issue. 
This case study examines the political concerns presented by water and considers the unique ways water resources feature as a security issue. Water as a tool and source of violent conflict is explored, along with the economic and developmental implications of resource scarcity, and the transnational nature of this severe threat to international security.

What is Water Security?
Water Security is having enough water, of the right quality, available at the right times, to the people who need it for their livelihoods, health, and environment. In addition, these resources should be accessible subject to an acceptable level of risk. 
For security scholars, the issues are far-reaching and more complex than a first reading of this definition would suggest. When considering water resources in terms of contemporary security we must ask ourselves about the intersection between resources and other forms of security: 
· How does water management reflect power? 
· Who controls water resources? 
–    What are the effects of scarcity not only on local populations but also on regime,     economic, and global security?            
Precisely because water is of such fundamental importance to human life, control and access to water resources is a focus of security studies. In 1993, the World Bank published a water resource management paper that marked a change in global perceptions of water security; today multinational conglomerates and international organizations recognize that water resources are essential for achieving development for the world population. There is a growing awareness that a broad range of security goals, including energy security, food security, and development, cannot be met without first addressing the challenge of attaining water security. Below, we will consider some of the ways water resources provide a lens for investigating contemporary security.
Tanks, Terrorism, and Toilets
Water resources may be unique in the sheer range of their security implications; sanitation, food, terrorist attacks, and dam buster planes are all security issues that are, in one way or another, related to water resources.  At the individual and family level, water security is about access to clean and safe drinking water. At the state level it may be a matter of securing reservoirs or dams against attack by enemy forces. There are naturally close links with health security, but sanitation is also closely related to economic security as communities require water and a healthy labour force to produce economically.
Poor sanitation, which is often the result of dirty or inconsistent water supply, accounts for a vast number of preventable deaths each year. Every year, almost 1 million people die from water and sanitation-related diseases around the globe, and 160 million children experience water and sanitation-related stunting and chronic malnutrition (Water.org 2021). Every day, diarrhoeal disease kills more children than AIDS, malaria, and measles combined (WaterAid 2012; Water.org, 2021). Disturbingly, despite overall technological advances and a growing recognition of the problem, this water situation is getting worse and today more people live without access to proper sanitation than they did in 1990. However, the solution to these human security problems is proposed as relatively simple; INGOs model that targeted provision of soap, hygiene education, and increased hand washing could halve the number of deaths associated with sanitation-related diseases (WaterAid 2015). The challenge is to deliver these solutions in resource-poor settings, where state infrastructure is often weak, corrupt, or dysfunctional, and where the people most vulnerable are also least likely to find representation in the powerful elites who run the country politics.
At the state level, water resources are both a reason for military conflict and a tool in those conflicts. In 1983, Ullman critiqued the American state for using pre-emptive military force to address non-traditional security threats, claiming that this approach risked undermining human security by subsuming the human-as-referent-object and favouring the traditional state-centric model of security. The way in which the states view security and what they chose to consider as the referent object shapes their security agendas and its consequences. 
Where human security is considered a valid framework for the political agenda, the populations most at risk of poor sanitation and other ‘low’ politics issues (such as health and education) are more likely to receive political attention and action on their behalf. Where states choose or are forced to focus on the traditional security paradigm of military power, these disadvantaged populations are less likely to benefit from political attention.
Water and War

The literature addressing water and war is generalized in two broad bodies: that which considers the impact of warfare on water resources and that which addresses water scarcity as a cause of conflict (Bruins 2000: 68). The first examines environmental impacts of modern warfare, both unintentional and strategic impacts. Modern society maintains a centralized infrastructure that makes water resources particularly important in contemporary conflicts; the shared water distribution networks that supply civil amenities, residential properties, and businesses become an attractive target for those wishing to inflict maximum disruption and panic within a population. Compounding this vulnerability, the changing nature of warfare in recent years has led to the growing participation of non-state actors; unbound by international protocol and legislations, actors such as terrorist organizations are able and willing to attack civilian populations. Increasingly, civilians are also the intended targets of militarized violence, particularly where conflicts are inter-ethnic and communal in nature, as is typical of contemporary warfare. 
In the era of nuclear weapon capability, the environmental impact of conflict has gained significant attention as an area of study. Post-detonation fallout of radioactive material has forced states and militaries to consider the wider and longer-term impact of violent conflict in an unprecedented way. Since the latter half of the 20th century there has been a growing awareness and interest in environmental preservation, as we increasingly understand our effect on and vulnerability in relation to the global ecosystem. Attacks on water supply systems to disrupt the provision of water to military, industrial, or civilian populations are not uncommon even in the recent history of warfare, but contamination of water resources may also be an indirect result of conflict. 

Water as a Target in War
During the Kosovo war of the 1990s, there were reports that human bodies and animal carcasses had been dumped in water wells, with the intention of poisoning water and rendering the wells unsafe for the local population. 
In 1999, Belgrade reported that dams had been targeted in NATO airstrikes, an example of tactics that have been used throughout history to cause long-term and extensive damage to an opponent. 
During the Second World War, the infamous British ‘dam busters’ were deployed to target groundwater reserves belonging to the enemy. The dam buster attacks were designed to undermine the manufacturing industries of Nazi Germany that relied on the water and electricity supplied by the targeted Möhne and Ruhr reservoirs.
Some observers believe that Israel’s inclusion of Arab villages as part of the National Water Carrier distribution system in 1964 was a tactical manoeuvre to discourage terrorist attacks against what subsequently became a shared water supply (Bruins 2000: 67).
Targeting water supplies is a contentious strategy in warfare, because civilian access to water is a basic necessity for life and populations are particularly vulnerable at times of violent conflict. It is difficult to distinguish between military and civilian beneficiaries of water resources, and when a water supply is attacked there are inevitable questions raised about the true nature of the intended target. 
Water as a Source of Conflict
In the second approach, security analysts consider the potential of resource scarcity to lead to conflict and war. Ullman (1983: 139) notes that the most violent conflicts in history have been directly related to either competition for territory or the scarcity of resources such as water. In terms of scarcity there exist two types of threat, that which is based on a restriction in supply and that which arises from an increase in demand on resources (Ullman 1983: 141; Ide 2015). The former arises because political control can be effectively exerted through the restriction of water supplies, where actors impede the access of their opponents as part of territorial disputes, trade embargos, or as a result of breakdowns in previously arranged cooperative agreements. 

Increased demand on resources can also be an overtly political issue; resource scarcity can exacerbate existing tensions and cause the escalation of violence and state conflict (see Chapter 17 on Environmental Security). As the global population increases and demand for water grows, access to resources becomes ever more important in the international security environment. In 2016, two-thirds of the world’s population experienced at least one month of severe water scarcity; of which almost half live in India and China. In total, half a billion people globally experience year-round water scarcity (Mekonnen and Hoekstra, 2016; Boretti & Rosa, 2018). In many situations water insecurity could be overcome through effective management and distribution of available resources; the United Nations Food Programme has been well documented in its claim that the 1.02 billion people living in the world today without enough to eat suffer due to the unequal distribution of food rather than a global lack of resources (World Food Program 2009). 

The distribution of water, like food, is significant to security analysts because it is disparate across the globe and reflects the unequal distribution of wealth and power. As is common to resource security, less developed regions are home to the poorest and most vulnerable populations, and it is these individuals who are most likely to be deprived of access to essential resources, including water. For example, 670 million people have no handwashing facilities at all. Similarly of the 159 million people reliant on using surface water, seven out of ten live in sub-Saharan Africa. This is eight times more than in any other region of the world (UNICEF and WHO, 2015; UNICEF and WHO, 2021).
Where these groups exist in stark disparity with more developed populations (for whom the access to water and other necessities is not an immediate security concern), societal and political tensions can arise, fuelling regime insecurity as well as compounding the threat to human security. On a national scale, strains on water and other resources can lead to foreign intervention as a response to humanitarian catastrophe, undermining the sovereignty of the state. Under this paradigm, resource insecurity may lead to the state adopting a more aggressive and militarily confrontational foreign policy, directed towards more industrialized actors with potentially detrimental effects on the international security environment and their own vulnerable population (Ullman 1983: 142). 
The occurrence of ‘resource wars’ has been at the forefront of security studies since the 1960s, and conflicts are likely to become more frequent as population concentration increases the demand for scarce resources (Ullman 1983: 140). As competition for resources increases, so will violence on the local, regional, and national level, although it is at the national level that management policies and planning solutions for resources are most likely to be implemented (Appelgren and Klohn 1997: 91). To be effective, these solutions require international cooperation and consideration of the most vulnerable people by those with the power to secure their resources, in this case the powerful international elite.  
Whose Responsibility?
Some states take water security very seriously. Australia and Israel are forerunners in the global response to domestic water security issues, illustrating how state institutions can be mobilized in order to address immediate and long-term challenges to water security. For Israel, access to water resources determines land distribution and territorial control as Palestinians and Israelis contend for access to diminishing supplies. Water conflict in the dry, arid region has already been the source of military engagement by the state, including in the Six Day War of 1967, which followed plans to divert the River Jordan that supplies drinking water to Israel. 

In Australia, the state regulates both private and commercial water use in an attempt to manage scarce water supplies, and to secure the economically essential mining industry that requires vast amounts of water for its operations. Dealing with water management as an issue of so-called ‘high-politics’ brings water security to the attention of powerful actors. These elites crucially have the ability to deliver the kinds of complex solutions that water crises demand. Conversely, those who are most likely to suffer the worst effects of water insecurity, in terms of ill health, famine, disease, starvation, and environmental degradation, are the poorest and most disenfranchised of the global population. To this end, international non-governmental organizations (INGOs) have assumed a prominent role in addressing water insecurity, acting as advocates for these vulnerable populations. International NGO WaterAid focuses on water security through the lens of human security, addressing poverty and development as issues interlinked with water provision and lobbying for political action as well as enacting change and better management on the ground.  

Water and Development
Water is a fundamental factor in determining human development on both the individual level where it comprises a basic human need and on the national level where sufficient resources must be secured in order to service industry and civic amenities. Water is crucial for development not only in terms of providing sustenance for burgeoning populations, but also because industrialization requires access to water resources and thus indirectly determines economic security (Bedeski 2000: 114). Industrialization is widely viewed as the sole route to development in the international system, and for developing countries it holds the key to economic empowerment, international accreditation, and solutions to traditional and non-traditional security. The management of water resources is commonly problematic in developing countries even without the additional burden of industrial development. In poor states the governmental infrastructure required to support and protect water systems may be non-existent, or at best unable to cope with the rapid urbanization, population growth, internal and external threats, and migration that typically accompanies industrialization. In order to successfully meet the targets of Sustainable Development Goal (SDG) 6, ensuring clean water and sanitation, $114 billion must be invested each year, representing a $89.6 billion funding gap (Water.org, 2021).
Since 2008, more than half of the global population live in urban areas. With more people living in cities, agricultural production changes and fewer farmers are available to manage and produce crops and livestock. Indeed, the number of those living in cities that lack safely managed drinking water has nearly doubled since 2000 (UN Water 2021). The demography of a country changes following development, and as life expectancy increases and birth rates fall, the ‘burden’ of an aging population exacerbates existing strains on the food production industry. Food security is gaining increasing attention amongst global analysts in the new millennium because of the impacts of the 2008 financial crisis, food production shortages in the developing world, immigration from war-ravaged Syria, severe drought in California, and the on-going uncertainty surrounding climate change. 
Rice, which is the staple diet of the most populous region in Asia, requires significant amounts of water for growth. With over 4.5 billion people living in Asia, the ability to consistently produce reliable food supplies is of paramount importance. Famine can and does occur on large scales throughout the world, with food shortages creating humanitarian catastrophes as well as civil unrest, forced migration, and political turmoil. 
The Arab Spring uprisings that still affect the Middle East and the Western world have been attributed, at least in the initial stages, to civil unrest caused by food shortages and poverty. Water security does not exist independently from other sectors of security, both statist-traditional and non-traditional.
When considering water management, a number of factors compound the problems faced by developing nations, including pre-existing climatic conditions, the demography of populations, and economic developmental conditions. Many developing countries, especially in the global south, are in regions with scarce rainfall where access to water is unreliable and inconsistent. As climate change alters our global weather systems these problems are already becoming more severe and complex. For the poorest regions and most severely affected communities, solutions commonly require external intervention such as foreign aid, civil society action, and humanitarian crisis management in the worst cases situations. These interventions carry political significance; foreign aid in the form of technology or loans may come with stipulations for investment, or fund expensive and controversial dam and irrigation projects. Assistance in the form of NGO and INGO action raises questions about consistency of funds, sovereignty and, from the most critical observers, is viewed as a path for imperialist interference in vulnerable communities.  
In terms of their demographic structure, developing countries are characterized by high rates of population growth, and this exacerbates the strain on existing water resources. As people live longer lives, and move towards concentrated urban areas to work, water systems are put under strain and environmental pollution increases. Industrialization places further demands on water resources already threatened by social and environmental factors, compounding the existing challenges to the potential detriment of each sector. In India, well-drilling has contaminated subterranean water stores, a result of tapping water stores to provide water for industrial plants and local populations. Such demands have been furthered in the subcontinent by the introduction of agricultural technology as part of the country’s ‘green revolution’ (Stein 1998: 387). The much-criticized project was initiated by the Indian state with the intention of transforming agricultural production, a drastic response to severe food shortages during the 20th century. Population growth and increasing rates of personal and agricultural water usage further exacerbate shortage in India, where the state-led developmental philosophy has been harshly criticized by environmentalists and other observers as promoting ‘violation of the water cycle’ through the use of ‘disastrous technologies’ (Shiva 2002: 12).
Imagining Water
Water security is seen as an important aspect of national and regional security, and state perspectives on water have political dimensions that reflect broader national objectives (Appelgren and Klohn, 1997: 91; Angelakis et al., 2021). The approach adopted by the state in attempting to secure water resources reflects its political position within the international system and reveals the way that those in power understand water on a conceptual level.  

How we think about and manage water may be at the heart of finding solutions to its scarcity. By imagining water as a material commodity it has been passed into the realm of the market economy where access can be defined by its commercial sale (Shiva 2002: 15).  As a result, scarcity is approached as a problem to be solved through technological solutions and increased transportation, rather than with ecological solutions that prioritize sustainable responses. This may not be the most effective solution and can even exacerbate the problem, as previously illustrated and in the case of India. In addition to the environmental damage inflicted, the centralization and commoditization of water resources increases the role of the state in water management and risks disempowering the communities and individuals for whom access to water is essential (Shiva 2002: 20). The challenge facing developing countries is to strike a balance between immediate economic gains and long-term environmental sustainability, protecting both its human and economic security interests.
Trans-boundary Issues
Water resources are linked to an array of security threats that transcend the political boundaries of states, not least because the global ecosystem introduces and removes water in the form of rivers and rainfall, as well as shifting pollutants, floods, and people displaced by climatic conditions. Because river courses and natural water stores cross national borders, the present threats and challenges are transnational in nature and require cooperation and international responses. As discussed above, these responses are not always forthcoming and water resources are frequently the source or target for conflict and violence that crosses national borders. 
However, water management presents opportunities for both political conflict and cooperation. Where states share an existing framework for cooperation and there is no political conflict, water resources can be efficiently managed between populations and can provide the basis for enhanced cooperation in other areas, strengthening diplomacy and international security (Appelgren and Klohn 1997: 91–2). According to the United Nations Food and Agriculture Organization, there have been more than 3,600 treaties relating to international water resources formed between AD 805 and 1984 (Wolf and Hamner 2000: 128). The inclusion of ‘integrated water resources management at all levels, including through transboundary cooperation’ as a target of SDG 6, speaks to the globally recognized importance of sustainable and cooperative management of water sources for the future (UNDP, 2021).
Just as water resources transcend state boundaries in the form of rivers and climate, so too do the human consequences of water-related crises. Migration due to displacement following flood, drought, and famine causes serious problems in neighbouring regions, and the influx of people across state borders often results in political tensions as well as humanitarian crises. In the Middle East, for example, this has led to the securitization of migration caused by water scarcity and drought as national security issues (Weinthal, Zawahri, and Sowers, 2015). This pressure leads to discontent amongst populations who feel their needs are not being met by the state, and thus societal and political tensions arise, particularly within those groups at the bottom of the social hierarchy (Ullman 1983: 141–2).
Conclusion
Within the security environment water resources present a myriad of complex problems. Access to sanitary water is fundamental to the security of the individual and the state. In achieving both human and economic security, water stores can present both a target for attack and a tool for international cooperation. 
Access to water is a necessary condition for life and is regarded in international doctrine to be a basic human right. However, it is increasingly viewed as a commodity to be bought and sold in the global marketplace, an approach that risks undermining the security of those who depend on it for their survival and development. Industrialization, demanded by the international community for the security of a nation, often leads to the pollution and depletion of water resources and leaves ordinary citizens disempowered and disadvantaged. 
The intrinsic relationship between drought and famine illustrates not only the catastrophic human impact of water insecurity but also the innate relationship between water and other security issues, including foreign intervention, the distribution of aid, mass migration, and the destabilization of political regimes. Ultimately, we should ensure that as we think about water resources within the security paradigm we do not underestimate the severity or scale of these threats; just as water resources are transboundary and global in nature, so are the risks and impacts associated with their use and misuse. 
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Questions:

(1) Discuss other life-requirements that are targeted by militaries and terrorist organizations. What is targeted, by whom, and why?

(2) How can INGOs work with local governments to provide safe drinking water to vulnerable populations?

(3) Should water availability be framed as a security issue?  What are the potential benefits and/or disadvantages of its securitization?
(4) Explore the disparity in sanitary water availability throughout the world. Offer suggestions for providing sanitary water to drought-ridden regions that take into account rapid continual industrialization and population increases in dense urban areas.
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What are Water Resources?





Water resources can be divided into two categories:





Those that are renewable by replenishment through rainfall.





Those that are non-renewable. 





Renewable fresh water sources include lakes, rivers, aquifers, and other surface water stores. These are depleted through natural causes as well as human use, and are replenished by rainfall, hail, and snow. 





Non-renewable water can only be used once, and includes fossil water that is not replenished under current climatic conditions. Fossil water is the product of previously wet climatic conditions and is often accessed in extremely dry regions such as Libya, which has mined its water on a large scale (Bruins 2000: 66). In addition to the depletion of non-renewable resources, rates of consumption for some fresh water sources are outstripping their replacement (Ullman 1983: 141).
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