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1. INTRODUCTION


Freshwater is a vital element for human life and global civilization. River flows traveling between countries in a common basin has been a source of tension between states, but it has also contributed to unifying regions. The dualistic nature of transboundary waters carries a lesson of international cooperation in an increasingly globalized world. In 2001, former United Nations Secretary General Kofi Annan stated that “fierce competition for freshwater may well become a source of conflict and wars in the future,” especially in politically volatile regions like the Middle East.
 However, many countries in politically unstable regions have found ways to cooperate and have created joint water management regimes to resolve tension over cross-boundary freshwater.
,

The Transboundary Freshwater Dispute Database (TFDD) at Oregon State University (OSU) has identified 263 water basins that cross national boundaries, which cover over 40 percent of the world’s population. Since World War II, over 157 water treaties have been signed between riparian countries to cooperate and deal with complexities of joint water bodies.
 However, it often requires years of negotiations and support from the international community to craft these agreements. Over the years, effective agreements with processes to settle disputes have been put into effect in the Indus River (India-Pakistan) and the Mekong River Basin (Southeast Asia) and progress is being made in managing tensions between upstream and downstream countries along the Nile River in Africa. 

The TFDD has cataloged more than 1800 water related events between countries over the last half century and findings suggest that most interactions between countries were mild and cooperative, rather than leading to open conflict. In fact, the last “water war” was in 2500 BC among rival city-states bordering the Tigris and Euphrates Rivers.
 Since World War II, two-thirds of water contacts between countries were cooperative and most were verbal, either supportive or negative without any government sanction involved.  Water is more likely to lead to localized conflict and violence on an intrastate level rather than between sovereign states. In the broad quantitative study of these events, OSU researchers found that water can act as an “irritant” to degrade relations between countries or as a “unifier” to create a more regional focus on water management in spite of wars and hostile relations between neighboring countries.

Over time, effective water agreements share a number of important qualities. These include adaptive management structures, clear and flexible rules for water allocation and management, equal distribution of benefits, conflict resolution and enforcement mechanisms.
 Moreover, the trend shows that transboundary water agreements are negotiated in an atmosphere shifting from a “rights based” stance to a “needs based” practical approach.
 It has been crucial to identify shared benefits in transboundary water agreements as was accomplished in the agreement between the United States and Canada in the 1960s. This agreement established flood control for both neighboring states and gave Canada the right to divert water from the Columbia River for hydropower.

In order to govern transboundary waters, the international community needs a global framework convention, which has yet to be accomplished. In 1997, the United Nations General Assembly passed the Convention on the Non-Navigational Uses of International Watercourses. Yet, the convention was never ratified. It faced opposition from upstream countries like China and Turkey and many of its provisions were considered overly vague. Upstream and downstream countries were also conflicted about how it treated basic concepts of international law.
 
The UN Watercourses treaty was also overshadowed by the decision by the International Court of Justice in 1997, to uphold a twenty year old agreement between Hungry and Czechoslovakia in a case known at the Gabcikovo-Nagymaros Project. The court stopped the post-Communist governments of Hungary and Slovakia from abandoning a management agreement for a system of locks on the Danube River.
 The ICJ ordered the two riparian countries to increase cooperation including creating a joint regime to manage the project on the Danube River.

Nevertheless, a number of regional transboundary water agreements have emerged in recent years. Prominent examples of such treaties can be found in Southern Africa and Europe.
 In Europe, the Convention on the Protection and Use of Transboundary Watercourses and International Lakes was ratified by the United Nations Economic Commission for Europe (UNECE) and came into effect in 1996. This treaty is regarded as very robust. UNECE has also developed a number of new programs to increase cooperation, including the International Water Assessment Center, and National Policy Dialogues in former Communist countries. 

Active engagement by the international community clearly makes a difference in advancing cooperation among countries over international waters. In a number of cases the World Bank and the Global Environment Facility have helped develop regional water sharing agreements, as have various UN agencies like the United Nations Development Programme (UNDP) and the United Nations Environment Programme (UNEP).
 It may take decades of engagement and active diplomacy, but the wide range of success in water cooperation has emerged in every corner of the globe. This is an encouraging sign in an age of climate change when water conflicts are likely to grow more combative, which in turn may increase the need for international mediation in water disputes worldwide.

2. OVERVIEW: SUMMARY OF WATER ISSUE IN CENTRAL ASIA

Central Asia is home to sixty-one million citizens spread across five countries: Uzbekistan, Tajikistan, Turkmenistan, Kyrgyz Republic, and Kazakhstan.
 As the chart below illustrates, there is a high level of poverty in the region. The notable exception, in terms of economic performance, is Kazakhstan, which has relatively low poverty levels and the highest Gross Domestic Product (GDP) per capita due to their large fossil fuel reserves.
                     

Lack of cooperation and regional dialogue in Central Asia is a problem for the region. However, one conflict area deserves special attention: water. Regional cooperation on water management is both a multi-faceted and complex issue.  The two main sources of water in Central Asia are the Syr Darya and Amu Darya Rivers, which is the larger of the two. The Amu Darya originates in Tajikistan and flows along the border between Afghanistan and Uzbekistan, and goes through Turkmenistan before returning to Uzbekistan and discharging in the Aral Sea.
 When combined, the Amu Darya and Syr Darya rivers have about 77 cubic kilometers of water, 96 percent of which is used for irrigation.
 Other major inter-state rivers include Chu, Talas, Tarim, and Irtysh. 

At the heart of the problem of lack of cooperation and dialogue on regional water management are conflicting interests in how these water resources are to be used and whether they are seen as a commodity or public good. Downstream countries, Kazakhstan, Turkmenistan and Uzbekistan, are dependent on irrigated agriculture, whereas upstream countries, Kyrgyz Republic and Tajikistan, are focused on expanding reservoir capacity and hydroelectric power generation.
 

After the collapse of the Soviet Union in 1991, the newly independent states decided to pursue their own diverging national interests. Although the countries decided to sign the 1992 Almaty Agreement and maintain Soviet Union water quotas, it is now outdated and thus, limited in its effectiveness. Regional and international efforts have failed to find a lasting solution because of the mistrust and low political will to cooperate among the Central Asian leaders. Other contributing factors include crumbling infrastructure due to economic conditions within the countries, unequal distribution of natural resources and climate change. 

This report, “Water Crisis in Central Asia: Key Challenges and Opportunities” was prepared for our client, the United Nations Development Programme (UNDP), to provide an assessment of the key challenges, opportunities and recommendations for increasing regional cooperation with regards to water management. The aim was to propose viable options which could, through increased regional collaboration, lead to an acceptable arrangement that is sustainable and peaceful. This report is composed of seven sections: Introduction, Overview, Major Challenges, Regional and International Efforts, Case Studies, Lessons Learned, and Recommendations.

The research paper was the culmination of the “Practicum in International Affairs,” a capstone course of the Graduate Program in International Affairs under the New School for General Studies.  The research group was composed of Diana Castillo, Lisa Marie Izquierdo, Mari Stangerhaugen, Bob Nixon, and Gloria Jimenez. The project was supervised by Ambassador Rafat Mahdi, who rendered invaluable support in the completion of this project. In preparation for our research, we met with our client and provided a draft for review before submitting our final product. We also conducted a number of interviews with Permanent Representatives from the Central Asian states and other experts which gave us insight into the complexity and intricacy of the region’s water issues. The paper will be presented to both UNDP and the Graduate Program in International Affairs at the New School University. 

3. MAJOR CHALLENGES

3.1 Soviet Union Legacy 

During the “Great Game” of the 19th century the British and Russian Empires, aware of Central Asia’s geostrategic importance as an immense east-west and north-south bridge, competed for hegemony over the landlocked territory. The subsequent history of the twentieth century showed that the region’s geopolitical significance remained unaltered. After becoming part of the Soviet Union, the Central Asian Republics became part of a socialist state that aimed to spread a socialist revolution.
 Likewise, the Soviet legacy in Central Asia should be understood and conceptualized in past USSR policy-making processes: standardization of national language, mass educational system, substitution of “tribal-clan structures” for new identity categories, and repression of religion.

In order to understand the region’s current water crisis it is necessary to survey past USSR policies toward the former Soviet Central Asian Republics. In an effort to increase and secure long-term resources, Soviet officials carried out a myriad of policies of domestic reforms as well as a large-scale territorial expansion into Central Asia.
 From the 1940s onwards, the Soviet era agricultural policies focused primarily on increased output of cotton and rice as a means to reduce reliance on imports of these commodities. These attempts of modernization and self-sufficiency resulted in the transformation of Central Asia’s geography, resources, and semi-nomad populations into Russia’s sphere of interest.
 

Most of landlocked Central Asia is located in arid and semi-arid zones. Hence in Moscow the scope for policy-making focused on expanding arable land for agriculture, building massive hydraulic projects, and generating regional hydropower resources throughout Central Asia.
 Records show more than 1,200 dams were built in the region during the Soviet era, among them is the Nurek Dam, the second largest dam in the world.

The Soviet modernization campaign to transform poor soils into irrigated land for water intensive crops such as cotton, Moscow’s “white gold,” produced an interdependent economic bloc among the five Soviet-era ‘stans.’ Furthermore, these developments resulted in the diversion of the Amu Darya and the Syr Darya, which fed the Aral Sea. Vast amounts of freshwater from glaciers in the Kyrgyz Republic and Tajikistan mountain ranges were diverted downstream to Kazakhstan, Turkmenistan and Uzbekistan. During the Soviet period, dams located in the basins of the transboundary rivers were used for the production of hydropower generation, which resulted in an integrated Soviet structure of energy allocation. 

During Soviet rule, nature was seen as something to be directed by elaborate engineering.
 This line of approach to the region inevitably paved the way to irreversible water-related environmental damage to what was once the world’s fourth largest lake, the Aral Sea.
 The graveness of the Soviet-era legacy in relation to the Aral Sea is further expanded in Section 3.6: Aral Sea Crisis.

Cooperative agreements between the five post-Soviet states, especially the 1992 Almaty Agreement, worked insofar as downstream countries provided the upstream countries with gas and coal in the winter to allow them to generate heat and power without releasing water. Likewise, Kyrgyzstan would discharge the reservoirs along the Syr Darya for summer irrigation. The key here is that all decisions regarding transboundary water management in the Central Asian countries were made top-down by the Ministry of Land Reclamation and Water Management in Moscow, in coordination with the Ministry of Energy, without regard to the Soviet republics’ own interests. This led to a widespread belief in the region that Soviet planners deliberately divided resources and unified investment among them so none would be self-sufficient.
 Jean-Paul Azam and Galyn Makhmejanov argue that, “the credibility of the agreements was always a weak point, since upstream countries wanted to further develop their hydro-power facilities, whereas downstream countries were skeptical of these claims, warning about possible consequences.”

3.2 Regional Politics

3.2.1 Central Asian States

Conflicting political interests and increasing tensions over the use of water have adversely affected regional relations, thus thwarting efforts to promote cooperation on water management in Central Asia. After independence, three out of the five Central Asian leaders came out of the Communist Party
 and continued the top-down governance used during the Soviet era. Although the region is widely authoritarian, this year the Kyrgyzstan constitution created a parliamentary democracy which balances power between the executive and Parliament. However, it has yet to be seen how effective these efforts will be in the future. 


Internal politics with the states of Central Asia is not only affecting the stability within the countries themselves but how they relate to one another. Foreign Policy and the Fund for Peace’s Failed State Index (FSI) is an annual rating based on 12 social, economic, and political indicators of risk.
 According to the 2010 Index, three of the Central Asian countries were performing similarly based on these indicators: Uzbekistan (#36), Tajikistan (#38) and Kyrgyzstan (#45). Additionally, the index considered Turkmenistan, Kyrgyzstan, and Uzbekistan to be “in danger” based on their Failed State indicators.
 Corruption is rampant and political leaders have been involved in the pilfering of national resources as though they were at their sole disposal.
 The powerful executive offices present an opportunity and pose a challenge as they allow for quick and decisive action, but the lack of political will of the Central Asian leaders, irrespective of the prevailing public sentiment, thwart efforts to cooperate. Moreover, these states have become economic competitors, as they are no longer part of the same economic bloc and can utilize their natural resources to earn export revenue. This has been further intensified through the region’s move towards a market economy and the divergent uses of water: agricultural expansion versus increased hydroelectric power generation. Diverging national interests have led to low political will to prioritize regional interests
 and this lack of a shared vision for a mutually beneficial agreement has prevented effective cooperation. 

Divergent approaches to regional water management have also thwarted effective cooperation. The downstream countries favor maintaining old Soviet Union quotas, whereas the Kyrgyz Republic and Tajikistan are in favor of receiving payment for water supplied to the downstream states.
 The Kyrgyz Republic, Kazakhstan, and Uzbekistan each have constitutions which state that water is a state resource. This debate over water allocation extends once again to water being used for agriculture versus hydroelectric generation. Moreover, downstream countries have claimed that international rivers should be a common good shared by all countries.
 This illustrates the problem of whether water is a public good or a commodity. Another element to this debate is whether to use domestic or international water law in order to find a resolution to the dispute. Various water agreements have been broken due to the reasons mentioned above. As these countries pursue often conflicting sovereign interests, the incentive to uphold any agreement will be weak. Moreover, lack of funding and enforcement mechanisms within the agreements further weaken their effectiveness.

Two institutions for cooperation, Interstate Coordination of Water Resources Commission (ICWC) and International Fund for saving the Aral Sea (IFAS), have been limited in their effectiveness in part because of rivalry and conflict over staffing patterns and questions over bias.
 In the past there have been suspicions that because officials from Uzbekistan were heavily represented, these organizations favored its interests.
 Dialogue is thus hindered because of mistrust and competition. Further problems of cooperation have been exacerbated by retaliatory actions, such as when Kyrgyzstan suddenly stopped water supplies to Kazakhstan from the Kirov reservoir in April 2010. Eighty percent of its total capacity is used by Kazakhstan for agricultural purposes alone. In addition, in June 2010 Uzbekistan reduced the passage of water from Kyrgyzstan to Kazakhstan in the cross-border Dostyk channel. 
3.2.2 Role of Neighboring States

            Neighboring countries play a role in Central Asia’s water crisis and in regional politics. The Brookings Institute has suggested these countries and others should “use available diplomatic mechanisms to ensure that possible inter-state tensions over the management of scarce water and energy resources in the region are managed effectively” and without conflict.
 The most prominent neighboring countries affecting regional politics are Russia, China, and Afghanistan.

· Russia 

Russia has a distinct and dynamic relationship with Central Asia because of its past history. It remains the region’s largest trading partner, with revenues totaling more than $21 billion in 2007, but its economic influence has since waned after the recession began. Russia has also been a destination country for many Central Asian migrant workers unable to find employment. Russia’s intent in further maintaining its influence in the region occurred when it established its own anti-terrorism rapid action force in Kant, Kyrgyzstan.
 The country set up the Collective Security Treaty Organization (CSTO), an organization focused on economic and military regional coordination and members include Armenia, Belarus, Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan.
 According to Foreign Policy, this organization is seen as a counter to Chinese and American influence in the region and as an opportunity for Russia to re-establish hegemony in the region.
 

          In terms of water disputes in the region, Russia has been reluctant to get involved.
 One assessment of Russia’s role in water management issues observed that the country had to strike a delicate balance between “reassuring Central Asia’s most significant power, Uzbekistan, and safeguarding its own hydroelectric investments in Kyrgyzstan and Tajikistan.”
 While Russia had previously supported the construction of upstream countries’ hydroelectric projects, it then switched to a more neutral role when it stated that construction should only proceed after the interests of all states have been adequately addressed.
 Russian policy aside, it is unclear whether the region would view any Russian arbitration as neutral or credible.

· China 

          China has been described as being part of a new "great game" alongside Russia and the United States for influence in Central Asia.
  China has mostly played the role of investor by providing funding for oil projects and for the construction of dams, roads, and power transmission lines. According to a Foreign Affairs article, China’s strategy to secure natural resources has been to court the region with the construction of two major pipelines, one through Kazakhstan and the other from Turkmenistan across Uzbekistan and Kazakhstan.
 In line with this strategy, China has tried to foster good relationships with the Central Asian states through diplomatic means and by settling many border disputes in the region in order to create more hospitable relations. 

· Afghanistan 

          While Afghanistan has been consumed in social and political turmoil, it’s agriculturally based economy and potential future development of hydropower is reason to not discount its role. The Amu Darya, an important water source in the region, runs through Afghanistan's northern border and feeds 40 percent of its irrigated lands. Yet poor infrastructure leads to water losses as high as 70 percent.
 Moreover, an estimated 75 percent of Afghanistan's 34 million people live in rural areas where agriculture is the principle means of livelihood.
 Hence, the development of its agriculture sector in the future will add even more demand to scarce water resources in the region, thus creating the potential for conflict. Another potential challenge is how the country may pursue development of its own hydropower, as it has only 10 percent of its hydropower potential developed along the Amu Darya.
 However, Afghan plans to develop its hydropower face opposition from Turkmenistan and Uzbekistan.
 Lastly is the question over the water distribution of the Amu Darya. Although there are agreements relating to water use, the only one which dealt with water allocation was the Tashkent Agreement of 1987, which excluded Afghanistan. Recently, Tajikistan has led the way for engagement and cooperation with Afghanistan.
 In 2007 and 2010 two protocols and a Memorandum of Understanding relating to increased cooperation, water use, and capacity building were signed between the countries.
 Although Afghanistan currently has a limited role, future possibilities for its role to shift as it stabilizes will necessitate further engagement by the Central Asian states.

3.3 Distribution of Natural Resources

Overall, Central Asia is blessed with a range of natural resources such as oil, gas, minerals and hydropower, which could drive the region forward socially and economically. However, the distribution of resources favors the downstream countries (Kazakhstan, Uzbekistan and Turkmenistan), which posses oil and gas reserves that are sought after by Russia, China and Europe. The upstream countries (Tajikistan and Kyrgyzstan) have glaciers that produce the water for downstream irrigation and hydro-electricity and also selected mineral resources like gold,
 rare earth metals and aluminum.
 The downstream countries have used oil and gas resources, and agricultural exports to boost their national incomes and level of development. Kazakhstan has been the most successful. Upstream countries, especially Tajikistan have few options for development other than exploiting water resources through hydropower development. The two upstream countries are the poorest nations in the region. This unbalanced distribution of natural resources has created the dynamics of the “haves” versus the “have nots’” between the upstream and the downstream countries. 
Kazakhstan has done the most to leverage its crude oil resources by linking up to pipelines to China, Russia and Europe.
 
 The country has 30 billion barrels of crude oil in proven oil reserves and more oil reserves are expected to be explored soon in the Caspian Sea. The country has doubled its oil production over the last decade, mostly for exports. American and Russian oil companies have been brought to help extract this oil. Kazakhstan also has significant reserves of coal that was developed in the Soviet era, and it continues to be exported to other Central Asia countries. In recent years Kazakhstan has linked up to a number of oil and gas pipelines including the Russian controlled Caspian Pipeline Consortium, the Kazakhstan-China Pipeline and the Baku-Tbilisi-Ceyhan Pipeline, supported by the United States and Europe, seeking to undercut Russian influence over energy supplies to Europe.
 

Turkmenistan, with major reserves of natural gas is only beginning to enter into the new “great energy game” of playing off Russia, China and Europe and the United States. Over the last decade, Turkmenistan dealt exclusively with Russian pipelines but that is beginning to change. With the 4th biggest globally proven reserves of natural gas, Turkmenistan has inked pipeline deals with Russia and China in 2007.
 Energy hungry China has become a big customer for Turkmenistan, to the extent of hiring a Russian construction company to finish the natural gas pipeline to China.
 China is also seen as likely investors in Turkmenistan’s state energy companies, fueling further growth. 


On the other hand, there are two real restraints to new energy resurgence: the “resource curse” and the growing impact of climate change that are raising temperatures in Central Asia. A growing literature on the natural resource curse in developing countries has emerged in recent years. Resource rich countries like Nigeria and the Democratic Republic of the Congo remain desperately poor and corrupt nations. One variation of the theory is that natural resources especially crude oil both undermine the economy
 and empower dictatorial leaders to ignore the rule of law.

 Kazakhstan is very aware of the downfalls of the resource curse. Since it opened up oil exploration, it set up a natural resources fund, the National Fund of Republic of Kazakhstan that is capitalized with over $20 billion. It is modeled after the Norwegian energy fund and Central Asia’s richest state is trying to diversify its economy beyond its current dependence on hydrocarbons. So far, resource funds remain untested in developing countries that rely on energy resources. Ongoing problems with corruption and poor governance can undermine these funds as has happened in Venezuela,
 where the government has raided the fund over the years. 

3.4 Climate Change

Global warming is already being felt in Central Asia with melting glaciers in Tajikistan and Kyrgyzstan and rising temperatures in the downstream countries that will have a real impact on agricultural practices. A World Bank report on climate change in Europe and Central Asia observed climate change will inflame even further the current conflict over transboundary flows of water.
 Climate change acts as a “threat multiplier”
 for the entire Central Asia water crisis, making it more severe. Since the 1970s, temperature has risen twice as fast in Central Asia compared to global levels.
 This report noted that increased winter precipitation will be offset by hotter temperatures in the summer causing increased evaporation. A projected 20 percent decline 
 in river runoff in the upstream countries will only complicate the current unsustainable water management practices and increase demand for water in Central Asia. There will also be an increased risk of natural disasters like destructive mudslides in Kyrgyzstan.

Research from the Institute of Water Problems and Hydro Energy at the National Academy of Sciences in Kyrgyzstan found that the ice melted from glaciers has tripled from 1950 levels. In recent decades, upwards of 20 percent of Kyrgyzstan’s glaciers have already melted.
 Rising temperature and water shortages will likely inflict damage on arid soils and harm plant productivity of irrigation-intensive crops like cotton. Climate change is spurring growing desiccation in Central Asia. Food yields could decline by 30 percent.
  Small farmers will also be the hardest hit from climate change. Tajikistan in recent years experienced recent droughts and extreme weather which had a severe impact on the rural poor.
  The country   in 2008 survived a severe cold winter, with temperatures falling to 20 C below zero for an extended period. This cold weather has damaged many crops, orchards and killed nearly all of the livestock. Moreover, aging energy infrastructure collapsed under the pressure of cold temperatures. Tajikistan experienced a 40 percent decline in food yields after the cold snap and drought.

Kazakhstan with its reliance on coal and oil has made it a leading emitter of greenhouse gases (GHS) along with Turkmenistan and Uzbekistan.
 Yet, the level of economic growth in these polluting countries has not returned to the 1990s levels, due to the overall industrial decline in Central Asia. On the other hand, Tajikistan and Kyrgyzstan with its reliance on hydropower emit low rates of GHS.

          Many countries are now undertaking planning for adapting over the long term to climate change. This process will require developing nations to place greater emphasis on water resources and seek out adaptation funding from the Global Environment Facility, financed by the World Bank. Most experts believe freshwater resources will be one of the areas that will be affected early by climate change. 
 Central Asian countries could be helped by “carbon financed” green investments like small-scale renewable energy technology from the Clean Development Mechanism facilitated by the Kyoto Protocol to fight climate change. The region could also benefit from the growing concern by the international community about the fate of glaciers in the greater Himalayas, which is the source of water for over a billion people in South and Southeast Asia.


There is growing concern that increased climate change could lead to more political instability in Central Asia as seen by the crisis in Kyrgyzstan.  In 2007, UK based International Alert placed the entire region in its global list of countries facing potential political instability from the impact of climate change and increased stress on natural resources and food security. 
 Freshwater resources could be one of the first areas hit by climate change. Additionally, social tensions from rising temperatures may raise the risk that weak governance in Central Asia causes.

3.5 Management of Water Sector
The Central Asian countries have some of the largest irrigation schemes in the world, and some 22 million people in these countries depend directly or indirectly upon irrigated agriculture for their livelihoods.
 Entire communities came into being solely because of irrigation development and settlement schemes during the Soviet era. Today twenty to forty percent of the GDP of these countries is derived from agriculture, almost all of which are irrigated,
 and without irrigation, much of the land would revert to desert scrub. 

Irrigation benefited from massive investment during the Soviet era, but water was not well managed. Water application rates were extremely high, which reduced the quality of farmland through the rising water table and salinization. The irrigation systems were in poor condition even before the Central Asian countries became independent in 1991.
 Since the collapse of the Soviet Union, the situation has worsened considerably. Both government budgets and farm incomes have fallen dramatically, water management institutions have weakened and institutional structures are generally not strong enough to ensure efficient water management. Thus, much of the infrastructure is fast approaching collapse.
 Canals are silted up or damaged, gates broken down or non-existent and pumps held together by improvised repairs and parts taken from other machinery. The problem is exacerbated by the shrinking of the Aral Sea, and winter floods caused by excessive reservoir drainage.
  The United Nations Development Program (UNDP) reports that the Central Asian region loses $1.7 billion a year, which constitutes three percent of the region’s GDP from the poor water management that lowers agricultural yields.

3.5.1 Competing demands for water: Irrigation vs. hydropower 

· Interdependence 

The Central Asian countries have inherited an interconnected and complex hydraulic infrastructure system from the Soviet era. This system was set up to be based upon the construction of large dams and water reservoirs in the mountainous areas of the upstream countries Tajikistan and Kyrgyzstan. This was because of the area’s attractiveness of natural conditions and higher water accumulations per unit area in comparison to the conditions of the lowland within the downstream countries, Uzbekistan, Kazakhstan and Turkmenistan. On the other hand, the lowlands were suitable for practicing irrigated agriculture and for growing water intensive agricultural crops, such as cotton, rice and wheat.
 


In the 1970’s a multiyear storage reservoir was constructed in the Kyrgyz region on the Naryn River (that feeds into the Syr Darya River) to even out the dry and wet year flow to effectively support irrigation in Uzbekistan, Kazakhstan and Turkmenistan. Under the Soviet Union’s Protocol No. 413 of 1984 in a normal year, 75% of the annual discharge from the reservoir was to be made in summer and discharges in winter could not exceed the remaining 25%. Kyrgyzstan and Tajikistan supplied surplus electricity from their hydropower plants through the Central Asian Power System to the three downstream countries in the summer.
 In exchange, since the Kyrgyz and Tajik region lacked any significant resources of fossil fuels, electricity was transferred from this power system to enable Kyrgyzstan and Tajikistan to meet their winter demand for electricity and heat.
 As a result of this system, the countries have become closely interdependent in their water utilization, and the uneven distribution of water resources has raised transboundary reservoir management issues over water allocation among the countries of the region.

· The 1992 Almaty Agreement


After the collapse of the Soviet Union, the newly independent Central Asian states agreed to largely continue the Soviet era water sharing agreements, without Soviet era funds and created the Inter-state Coordination of Water Resources Commission which maintained water quotas.
 The current water sharing within Central Asia dates from the 1992 Almaty Agreement in which the five states agreed to adhere to an “established pattern and principles of allocation”, basically codifying existing practices. The Almaty Agreement was signed in haste, only a few weeks after the Central Asian states became independent from the Soviet Union and little thought was given to its long-term consequences.
 By signing the Almaty Agreement the Central Asian states chose to keep Soviet allocations unchanged, meaning that the bulk of the region’s water resources is still allocated to the downstream countries, leaving the upstream countries with little access to the water generated on their territory. Moreover, the Almaty Agreement made no provision for Afghanistan, despite the fact that approximately 6 percent of the flows within the Aral Sea Basin are generated on its territory.
 Shortly after the Agreement was signed, the upstream countries realized that their water allocation was not sufficient for planned expansions in agriculture. Kyrgyzstan has argued that not only are they denied fair access to water that rises on their territory, they are also expected to pay for the upkeep and maintenance of the dams and reservoirs that control the flow of the Syr Darya, while the downstream countries, especially Uzbekistan, reap the benefits.
 

· Limitations of the 1992 Almaty Agreement 

Despite these and other regional and international efforts to ameliorate the water crisis, the only joint agreement signed by all five leaders is the Almaty Agreement from 1992. Yet, in recent years, there have been a number of discussions on its current status and the need to review, revise, and/or replace it. One of the key issues surrounding it is how the upstream states, where Central Asia’s water originates, are not given their fair share of resources. Now they are increasing their domestic water usage and decreasing the amount sent to the downstream states. This is a major need to update it, especially as this will have potential to ensure that regional stability is maintained.
 Another major factor is climate change. The region’s main glaciers are shrinking, therefore decreasing the overall water supplies for the region.
 This highlights the need to acknowledge current water levels so all are ensured they get the amount of water they need. One final issue is Afghanistan, which was excluded from the agreement. This state is of special importance, since once it becomes more stable it will most likely ask for its fair share of water resources. 

3.5.2 Upstream countries and the need for energy

Downstream countries depend on upstream countries for water for irrigation purposes, but for the upstream countries, lack of cooperation when it comes to water management is an energy concern. As exporters of water to downstream countries for irrigation, who on their side are rich in oil and gas, Tajikistan and Kyrgyzstan on the other hand are struggling to meet their energy needs for electricity, especially in the cold winter months. They have tried to cope by arranging barter deals with their western neighbors, trading summer water releases and hydropower for coal and gas for fall and winter use. However, as downstream nations began to charge for oil and natural gas imports, the two countries began to alter their hydroelectric facilities' water flows, increasingly hoarding it in the growing months for winter release to generate electricity rather than pay ever rising energy import bills, raising political tensions with their downstream neighbors.

· Kyrgyzstan and the Kambarata-2 hydroelectric plan

In recent years, Kyrgyzstan has been cut short in not having enough power for the winter. Barter arrangements with neighboring countries have also broken down. The responsible intergovernmental bodies for water management is the Ministry of Energy and the Ministry of Natural Resources and the government has embarked on reforms to improve management and transparency in the water and energy sector, that gives hope that workable solutions may be feasible. In 1998, Kyrgyzstan and Uzbekistan signed an agreement to manage the Syr Darya water basin. This agreement governed the Toktogol complex, which permitted Kyrgyzstan to generate electricity. To prevent damaging water releases, a number of barter agreements were created to ship natural gas and coal to Kyrgyzstan in the winter. But these barter agreements were not followed and Kyrgyzstan sought to charge the downstream nations the full use of the water, which caused protests from the downstream countries. The barter agreements could never tackle the core question of water allocation and how to pay for the aging Soviet era dam and irrigation system. There remains a fundamental disagreement over the pricing of water versus other natural resources, which were sold in the region for full market value. Leaders of different countries were also suspicious of each other and did not trust the water agreements, which were promoted by international agencies like the World Bank.
 

Kyrgyzstan’s parliament in 2001 passed a law on water pricing to the downstream countries, maintaining that water was property of the Kyrgyz state.
 The law also stipulated that downstream countries should pay for the maintenance of the dam and canal system. Uzbekistan and Kazakhstan objected saying it violated international law, and Kyrgyzstan eventually backed down from insisting that downstream countries pay for the full price of the river water. In 2008, Kazakhstan, Tajikistan and Kyrgyzstan signed a new set of barter agreements on supplies of water, oil and coal. The influence of the agreement was limited since Uzbekistan opted out.
 To complicate matters, Uzbekistan and Kazakhstan pulled out of the regional electrical grid in 2009.

In 2007, Kyrgyzstan resumed construction of the Kambarata-2 project, abandoned in the 1990s. The project was able to draw on a $300 million loan from Russia to help revive the country's economy and infrastructure. The first unit of the Kambarata-2 hydroelectric project will allow Kyrgyzstan to produce an additional 500 million to 700 million kilowatt hours per year of electricity. The country currently generates about 14 billion kilowatt-hours annually, and the increase in power production is destined for export to Russia and China. Kyrgyzstan's ambitions to control the flow of its rivers in order to generate more hydroelectric power are of particular concern to Uzbekistan, its immediate neighbor to the west and the most populous post-Soviet republic in Central Asia. Uzbekistan relies on rivers that originate or pass through Kyrgyzstan and its other mountainous neighbor, Tajikistan, to irrigate its arid cotton fields and farmland.
 


The Kambarata project is only the first of several projects planned along the Naryn River, which rises in the Tien Shan Mountains and is dammed at Toktogul, the largest reservoir in Kyrgyzstan, before running on to merge with another river to become the Syr Darya. The power plant has received critique from people inside Kyrgyzstan, especially energy experts who argue that the Kambarata dams are too expensive. Instead, Kyrgyzstan must look into developing its coal industry. Both Kyrgyzstan and Tajikistan, however, lack public debate over how water resources must be managed, as leaders make these decisions without the interference of public opinion. 

· Tajikistan and the Rogun Dam controversy  

Tajikistan is also suffering from chronic mismanagement of water resources. This is especially evident during the winter months, when the country faces electricity shortages and severe cold and darkness.
 In Tajikistan, the Ministry of Melioration and Water Resource as well as the Ministry of Energy and Industry are the responsible intergovernmental bodies for water management. However, the government and the Tajik Central Bank have come under international scrutiny after the International Monetary Fund (IMF) scandal. The IMF demanded that Tajikistan repay nearly $48 million after it accused the Tajik Central Bank of not providing accurate information about the country’s financial state. This led to investors being more cautious about investing in hydroelectric projects. These projects have been a source of tension with Uzbekistan because it claims water supplies will be severely reduced. 

One of the more controversial dam projects is the building of the Rogun Dam. Construction of this project began in 1976, but was frozen after the collapse of the Soviet Union. In February 2007 Tajikistan, with support from Russia announced the plan to complete the dam. This would allow the Tajik Republic to overcome its energy crisis through increasing electricity production as well as decrease its dependence on energy imports from Uzbekistan. It is also seen as contributing to the stabilization of Afghanistan through electricity exports.
 However, Uzbekistan is sternly against any new construction arguing that it will devastate their water intensive economy. Further, they warn against potential environmental damage, particularly to the Aral Sea. Tajikistan sees this opposition to reflect fears that the project will decrease Uzbekistan’s leverage over Tajikistan. Energy security is important to both parties, on the one side Uzbekistan wants to retain its leverage and on the other side Tajikistan is seeking greater energy independence.
 The dispute over the building of the Rogun Dam will be discussed in more detail in Chapter 5, Section 5.1: Rogun Dam. 

3.5.3 Downstream countries and the need for irrigation 

Uzbekistan is the largest consumer of water resources in the region, which is used for agriculture. Uzbek farmers have been using the water flows from Amu Darya and Syr Darya to irrigate their water-intensive cotton fields since ancient times. Recently there has been an inconsistent supply of water. The year of 2000 and 2001 marked the most severe water-shortage in Uzbekistan recorded over the last two decades devastating their economy.
 The country is moving away from a highly centralized water management structure to a decentralized system. However, these efforts have not been completely successful. The Main Water Management Department (MWMD) under the Ministry of Agriculture and Water Resources is responsible for the development and management of irrigation and drainage infrastructure.
 There is ten Basin Irrigation System Authorities (BISAs) responsible for the management of inter-farm irrigation and drainage systems, financed from the state budget. However, the sector is facing financial crisis and is unable to make the necessary investments in the deteriorating sector.
 In 2000, Uzbekistan gave Water Users Association (WUAs) a management role over irrigation systems to address the hierarchical management of the sector. One of the last institutional reforms was in 2003, changing from an administrative territorial-water management to hydrologic basin water management. Yet, these WUAs have internal problems stemming from favoritism and their role in resolving conflicts and imposing sanctions.

Turkmenistan faces many of the same problems as its downstream neighbor Uzbekistan stemming from a high dependency on water intensive cotton production. The water sector in Turkmenistan is represented by a complex governance system comprising a number of ministries and institutions. The key specialized governmental ministries responsible for water resource management and protection are the Ministry of Water Resources and the Ministry of Nature Protection, but very often authorities share joint responsibilities and functions.
 In addition to the complicated management structure, there is a lack of interaction and coordination among the ministries and institutions of the water sector.
 

Considerable efforts have been made in the recent years to modernize the existing infrastructure; still a lot has yet to be implemented. Because functions of water resource management are divided between a number of government agencies, priorities and objectives of these authorities are sometimes different. This makes coordination between them quite complicated. The mismanagement of scarce water resources has severe consequences for the agricultural sector. 

As agriculture in Turkmenistan is almost totally dependent on irrigation, proper management of the region’s water resources is essential for this industry.
 One of the major challenges for the management of water in Turkmenistan is that increasing food   production is one of the major goals of Turkmenistan’s national agricultural policy. This means that irrigation development and agricultural intensification have to be achieved in a general context of limited water resources, creating a need for a more efficient water management system.                

           Turkmenistan and Uzbekistan have developed a higher dependency on cotton production than Kazakhstan. However, Kazakhstan is also very dependent on irrigation for its agricultural sector which consumes over 70 percent of total supply in the country.
 A significant problem is that a large amount of the water is lost through inefficient use, leakage due to old infrastructure and pollution. These problems for the most part do not stem from supply shortages but from poor water management.
 All around the country, almost half the pumps and public taps are turned off permanently because they are worn out or sub-standard. The intergovernmental bodies responsible for water resources management are like the other downstream countries fragmented, under-funded and poorly governed, and budget and staffing cuts has had a dramatic effect on the ability of the authorities to manage water. 

The Government of Kazakhstan has embarked on a water resources management project aimed at strengthening the water management organizations within the country by instituting the practice of Integrated Water Resource Management (IWRM). This is the first document in the country since independence that proposes significant reforms in the water sector,
 and the IWRM initiative will discussed in Chapter 4, Section 4.3. 

3.6 Aral Sea Crisis 


         If there is a particular issue that puts a face on the ill-planned Soviet development policies of the past it is the Aral Sea, one of the worst man-made environmental disasters in the world. The crisis first began in the 1950s when the Syr Darya and Amu Darya rivers, which feed the Aral Sea, were diverted as part of the Soviet Union’s grand agricultural scheme. Large areas were set aside for cotton production, which meant more water for irrigation and less to replenish the Aral Sea, since it was regarded as expendable.
 At one point the Aral Sea was the fourth-largest landlocked body of water in the world, occupying an area of about 66,000km2 and a volume of 1,062 km3.
 Now it has split into two separate bodies: Little Aral Sea, which is in Kazakhstan, and Big Aral Sea, which is in Uzbekistan. 

The grand scheme is now in disrepair and continued mismanagement is not addressing the waste of water resources. Further contributing to the Aral Sea’s demise is the ongoing usage of the poor agricultural practices from the Soviet Union era. Currently over 80 percent of the land used for crop growing is saline, which requires more water to be used to flood the fields in preparation for the spring planting season.
 This water then goes back downstream and is recycled again, further adding to the water and soil’s high salt concentration. These poor agricultural practices are mostly done by the downstream states and will only continue due to their high population growth rates
 and the need to produce large amounts of food. These states are also resistant to diversifying their agricultural sectors to include less water-intensive crops, as they feel any changes to this system will negatively affect their economies.

Climate change is projected to have a negative effect on the crisis, as increasing temperatures and natural evaporation rates are causing the flow of the source rivers to decrease, which means even less water is available to replenish the Aral Sea. A decrease in rainy days has led the coastline to recede and speed up the rate of desiccation, thus exposing toxic salts on the seabed that are from the excessive use of fertilizers and pesticides. These salts are being carried by dust storms and causing high rates of tuberculosis, anemia, hepatitis, respiratory and eye diseases, and throat cancer for the area’s inhabitants.
 These dust storms are the result of the Aral Sea no longer providing the moisture block needed to prevent these winds from occurring.
 Also being affected is the livelihood of those who once depended on the Aral Sea as a source of income. Most of the fishing and shipping industry jobs that existed because of the Aral Sea have since been lost and the Sea’s high salinity level has led to the extinction of various types of flora and fauna once native to the area.
 

· Efforts to Save the Aral Sea

In 1993, the five heads of state came together to create the International Fund for saving the Aral Sea (IFAS), an organization designed to facilitate regional cooperation in order to address this crisis. IFAS was also created to attract funds from the five states needed to carry out projects and inform the international community about the crisis and gain its support in addressing it.
 Since its inception, IFAS has partaken in a number of projects, such as the 1993-1997 Aral Sea Basin Programme. This project’s four main objectives focused on stabilizing and rehabilitating the surrounding area, developing better water management strategies, and increasing the ability for regional and national organizations to advance their projects.
 Another key initiative was the 1998 and 2002 Water and Environment Management Project. IFAS, in collaboration with the World Bank, attempted to create both a regional and individual strategy with the help of a group of neutral experts. Although this initiative’s first two attempts were unsuccessful, there have been discussions on reviving it in order to achieve the goals it set out to do.
 

Since 1992 Kazakhstan has been attempting to save the Little Aral Sea by building a dam in order to preserve it and bring it back to its former levels.
 For many years the dam’s poor planning and the usage of sand for building material caused it to breach a number of times. But international support from the World Bank helped fund the building of the Kokaralsk Dam, which was completed in 2005.
 In just a few years the sea level has risen, salinity has been reduced, and fish species have flourished,
 which has revived the area’s fishing industry.

Although some attempts were successful in addressing the Aral Sea crisis, not all have met the same result, especially those by the international community. Analyst Erika Weinthal criticized the international community for responding to the Aral Sea as either a water crisis (World Bank, UNDP, UNEP) or as a water/energy crisis (USAID) but not as a crisis of agriculture.
 The five states and the international community have rejected any dramatic reform to the agricultural sector in the downstream countries. This move alone could have had the most impact on this crisis, but the political power of the cotton producers is too entrenched to allow this necessary change to finally occur. The need to modify these agricultural practices due to its effects on the Aral Sea is even more evident now that Uzbekistan’s Big Aral Sea is splitting into the Big Aral East and Big Aral West.
 It is apparent a complete overhaul of the agricultural sector cannot occur with how much these states economically depend on it, but they, along with the international community, need to find a balance between economic needs and the environment before it leads to more problems. 


The case of the Aral Sea is one, if not the best, example of the effect that lack of cooperation is having on the region and the disregard the Soviet planners had for the environment while organizing their “grand” scheme. It is interesting to note that once the Aral Sea problem was first realized, the Soviet Union’s plan to address it included diverting water from Siberia into the Aral Sea instead of the Arctic.
 But this would have led to yet another problem and continued the cycle of mistreating nature for human gains. Even though various attempts have been made by the Central Asian states and the international community to save and revive it, the Aral Sea will never return to its former state and will forever be a constant reminder to the region of its Soviet Union legacy. 

4. REGIONAL AND INTERNATIONAL EFFORTS


Attempts for improved regional cooperation on Central Asia’s water issues have been made between the states and with the help of the international community. The following will take a look at some of these key efforts, the extent to which they worked, and how some key aspects may be used for future efforts. 

4.1 Chu-Talas Joint Rivers Commission 
In 2000, Kyrgyzstan and Kazakhstan signed an agreement for joint management on the Chu River (Kyrgyzstan) and the Talas River (Kazakhstan) through the Chu-Talas Rivers Commission. The commission became operational in 2006 and created a new level of cooperation between the two countries. As part of the arrangement, Kazakhstan has agreed to pay for some of the costs of dams in Kyrgyzstan and results have so far shown that Kazakhstan has followed through on its promise.
 Kazakhstan now pays a reasonable cost for receiving water from the dams on the Chu River, and has thus moved away from Soviet era water quotas. The commission has been praised for providing reliable water forecasts for irrigated agriculture.
 The Chu-Talas Rivers Commission is regarded as a breakthrough agreement by the United Nations Economic Commission for Europe and is seen as a model for helping resolve larger upstream-downstream water conflicts. 
4.2 The International Fund for Saving the Aral Sea (IFAS)

One of the unique features of the International Fund for saving the Aral Sea (IFAS) is how the Chairmanship is chosen on a rotating basis
 and allows each of the five states to hold this position. During the Tajikistan’s term as Chairman, President Rahmon’s main focus was on the socio-economic and ecological issues of the crisis. These aspects were dealt with during the Summit of Heads in 2002, where all five states signed onto the Dushanbe Declaration, organized the Aral Sea Basin Programme 2, and a UN Special Commissions was put in charge of coordinating the international community’s efforts. IFAS also became a member of various international organizations, created partnerships with world financial institutions
 and addressed the United Nations (UN) on the current status of the Aral Sea during the 63rd Session of the UN General Assembly dedicated to water and sanitation issues.
  

In continuing with the rotating of the Chairmanship Kazakhstan will now hold the position from 2009-2011 and relocate IFAS headquarters to Almaty. In May 2010 Kazakhstan held a Donors Coordination Meeting, which further solidified relations with international donors and continued the planning for Aral Sea Basin Programme 3.

The UN declared 2003 as the International Year of Fresh Water and 2005-2015 the International Decade for Actions –Water for Life. In 2008 IFAS received official observer status by the UN. These declarations are of special importance, as the UN is committing itself to helping IFAS in finding a solution to the Aral Sea crisis
 and giving freshwater issues the international attention it needs. 

It will be difficult for IFAS to further its goals if many of the key problems, such as the crumbling infrastructure, climate change, and agricultural practices, are not dealt with as they are still creating barriers in allowing major changes to be made in saving the Aral Sea.  Also, instead of continuing to fund the same types of projects, the international community could help fund projects on these key issues, especially in updating the infrastructure, since the Central Asian states do not have the funds needed for that kind of project.  Although IFAS has had some high and low points, it has served as a platform in promoting regional cooperation between the five states in addressing a key issue that affects them all. 

4.3 UNDP Integrated Water Resources Management (IWRM)


IWRM is a management system of surface, ground and return water that takes into account the “different economic sectors and hierarchical levels of water use, involves all stakeholders into decision-making, and promotes efficient use of water, land and other natural resources for the sake of sustainable satisfying water requirements of eco-systems and human society.”
 This initiative views regional coordination as critical in addressing increased demand for water, climate change, and conflicting interests for water usage. A large component of this approach is that public participation is crucial and that countries need to take a legal, financial, holistic and integrated approach to water management. IWRM has been in practice for centuries, but was only officially recognized internationally in the Dublin Declaration in 1992.
 IWRM was implemented in Central Asia under the Soviet Union during which time Basin Water Organizations were established for “Amu Darya” and “Syr Darya.”

In 1996, the Central Asia IWRM Resource Center was founded in order to build capacity of the region on sustainable water use.
 UNDP’s 2005 report “Bringing Down Barriers: Regional Cooperation for Human Development and Human Security” recommended the need to “establish a regional Water-Energy Consortium to manage the abundant regional water and energy resources for greater efficiency, human development and regional stability.”
 The same year, the Central Asian countries attempted to set up a water and energy consortium (WES) to advance IWRM in the region.  Again in the late 2000s, the states attempted to form a Water-Energy Consortium (WEC) but this effort failed due to Uzbekistan withdrawing from negotiations, a move motivated by its isolationist policy.
 So far these initiatives have been considered largely ineffective.

Currently, UNDP in collaboration with the European Commission has initiated Promoting IWRM and Fostering Transboundary Dialogue in Central Asia, a $5.4 Million project based out of Almaty, Kazakhstan.
 This project is working in Kyrgyzstan and Tajikistan, to develop and implement IWRM Strategies at the national and basin levels, as well as increasing dialogue and cooperation between Kazakhstan and China on the Ili-Balkhash.
  Regionally, the program is trying to build capacity and trans-regional coordination.
 This project is facing little resistance as countries welcome technical assistance. While the project is addressing critical issues of water usage and management, it is limited by its mandate to stay out of politics, a large cause of the lack of cooperation in the region.
An additional challenge IWRM faces is that water managers become responsible for short and long term environmental and social impacts of their management decisions.
 This in turn necessitates legislation to address the socio-economic components of water resources. The attempts to integrate IWRM in National Water Policies have overall been unsuccessful. The Johannesburg Declaration called for Kazakhstan to be the first country in the region to prepare a National IWRM and Water Efficiency Plan (WE) and it completed its plan in December 2005.
 As of 2008, only Kazakhstan has an IWRM national plan in place, whereas the other four countries in the region are still in the preparation phase with their plans.
 Central Asia as a whole ranked lowest on the indicator of monitoring, information management, and dissemination, and lower stakeholder participation- all strategies that could promote IWRM, compared to East and South East Asia.
 These IWRM and WE plans would address the inefficiency of water use, a contributing factor to the water crisis, and should be developed and implemented by the rest of the countries.

4.4 Central Asian Countries Initiative for Land Management

This initiative is a collaborative ten year project facilitated by the Asian Development Bank (ADB) to combat land degradation, desertification and declining agricultural yields that impact over 20 million people in the region. All five governments signed a framework agreement with ADB and Global Environment Facility and global partners in 2006. CACILM has received commitments on country level and on the international level to raise $1.4 billion for the initiative. This includes support from international development agencies from Canada, Germany and Switzerland, as well as various United Nations agencies and the World Bank. 


CACILM has identified eight national projects in the five Central Asian states and two multi-country projects that focus on land degradation, eco-system stabilization, sustainable agriculture, pastoral management and sustainable forestry. By 2015, the initiative aims to increase private investment and make major improvements in degraded farmland, develop an integrated approach toward land-use planning and train more government workers and citizens in sustainable land management practices. Among the anticipated global environmental benefits of this initiative are a significant reduction in the loss of soils from sand storms, the reduction of soil and pesticide runoff into rivers that run downstream and into transboundary rivers as well as improvements in water availability, which should moderate the harsh climate related to desertification. Other environmental benefits include a reduction in the loss of carbon sinks in soils and forests and a reduction in greenhouse gases created by unsustainable agricultural practices. CACILM is a new initiative and it is too early to evaluate its success or failure, but so far there are good indications of wide participation of all five countries in dealing with the legacy of poor irrigation practices resulting in salinization and water logging which has hurt agricultural yields.

4.5 The World Bank 

The World Bank (WB) has been heavily involved in Central Asia since each state joined following independence. One type of involvement has been the development of Country Partnership Strategies (CPS) with both Tajikistan and Kyrgyzstan.  The CPS identifies key issues affecting the states, such as water and energy, and the best ways to address them by utilizing past experience and knowledge gained from similar projects.
 Another type of assistance, relevant to this report, is environmental and techno-economical assessments done prior to the commencement of hydropower projects. This type of involvement will be discussed in Chapter 5, Section 5.1: The Rogun Dam. 


The World Bank has also collaborated with potential donors in collecting investments needed for the Central Asian states. One important regional donor is Russia, who recently signed onto two new agreements to expand this role. The first asks for a $30 million contribution towards improving the region’s financial management systems and the other puts $9 billion towards the EURASEC Anti-Crisis Fund, which Tajikistan, Kyrgyzstan and Kazakhstan are part of.
 Another key regional donor is China, who invested $267.2 million and $58 million towards two electricity lines in Tajikistan.


In recent years, the World Bank launched a new initiative with the five Central Asian governments and regional institutions, such as IFAS, called the Central Asia Energy-Water Development Framework. This program aims to show each state how to utilize their resources in a socially sustainable and environmentally-friendly manner, with regards to each others’ national priorities and regional stability. This initiative has three specific aims: 1) balance energy options while addressing winter energy shortages; 2) strengthen investment in infrastructure to expand energy trade within and outside the region; and 3) work with regional organizations to encourage dialogue among the states and improve water usage for the energy and agricultural sectors.
 If successful, this program will help the states realize the changes they need to make with regards to these issues, for they are part of the overall problem and have not yet fully been addressed. 

As a stakeholder, the World Bank has played a positive role in collecting investments and addressing country specific issues in Central Asia. Also, it is worth mentioning once again the Bank’s involvement in building of the Kokaralsk Dam and the Aral Sea Basin Programme 1, as these are just a few of its attempts in addressing the Aral Sea crisis. The Bank may also be able to put one other positive role in the region, depending on the outcome of feasibility study currently being done on the Rogun Dam. The World Bank should be further utilized by the Central Asian states since it seems very interested in helping address the key issues that continue to plague them.
4.6 European Union

The European Union (EU) has been engaged with the five countries in Central Asia since they gained their independence, a relationship that has developed significantly over the years and revealed shared economic and security interests. Central Asia’s energy resources are of particular interest, as the EU is dependent on external energy sources in order to increase energy security. As a result of this development, in June 2007, the EU adopted the “EU and Central Asia: Strategy for a New Partnership” that marked an upgrade in the relations between the EU and Central Asia.
           

As part of its Central Asia Strategy, the EU-Central Asia Environmental Dialogue has been established to foster environmental protection and better manage water resources. The EU has increasingly focused on working with the five Central Asian countries to improve the management of lands and forestry resources, and supporting the stabilization of the Aral Sea. To promote and increase capacity building for renewable energy sources and improve energy efficiency, recent activities include trainings and seminars of government officials and financing feasibility studies regarding the installation of small sized hydropower stations and the use of renewable energy sources in the region.
 The EU is also trying to alleviate the problems arising from the conflicting needs for water access and use between upstream and downstream countries by actively promoting efficient and economic usage of this resource. Several initiatives have been launched to tackle these issues, for example, better use of resources, better management and rehabilitation of irrigation systems and energy transmission lines. The EU has stated that reducing the demand for these resources is a fundamental component of a possible solution.
                      

The work undertaken under the EU Water Initiative, through its main operational instrument- National Water Policy Dialogues- is the centerpiece of EU efforts to achieve the water-related Millennium Development Goals and targets of the Integrated Water Resource Management (IWRM) network.
 The overall objectives of National Policy Dialogues are to initiate country-specific activities regarding water supply and sanitation, financing strategies and IWRM to improve regulatory and administrative frameworks, help setting country priorities, identify projects and develop capacity in the region through a dialogue that involves public authorities and representatives of the civil society. National Water Policy Dialogues was launched in Kyrgyzstan in 2008 and Tajikistan and Turkmenistan in 2009.


The EU has in collaboration with UNDP addressed integrated water resource management (IWRM), where the idea is that by looking at national coordination a model for cooperation can be developed. However, it has been pointed out that Uzbekistan has marginalized itself from these multinational projects, making progress difficult, and moreover the EU projects have been largely focused on water quality issues.
 This does not contribute to resolving the main issue of sharing and allocation of water resources. Although dialogues have been held under the EU Water Initiative, they have mostly been on the national level. In practice, the EU involvement, similarly to efforts by UNDP and the World Bank to some extent, has remained focused on providing technical assistance.
 

4.7 UN Special Programme for the Economies of Central Asia (SPECA) 

SPECA was established in 1998 by the presidents of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan. Azerbaijan joined in 2002 and Afghanistan in 2005. It is jointly supported and implemented by the UN Economic and Social Commission for Asia and the Pacific (UNESCAP) and UN Economic Commission for Europe (UNECE).
 What distinguished SPECA from other actors involved in the region, such as the EU and the UNDP is the direct involvement from political leaders and the focus on how important political efforts are in order to solve issues related to the mismanagement of water in the region. At the same time, the program has the "neutral protection" from the UN, which can be beneficial in promoting cooperation. Problems hindering regional cooperation in Central Asia are often political, and SPECA has been able to offer a neutral UN umbrella and a broad range of international legal instruments of which UNECE is the custodian to resolve bilateral and regional disputes.

SPECA states that the “objective of the Programme is to support the Central Asian states in developing their cooperation, creating incentives for economic development and integration into the economies of Europe and Asia.”
 It is working to provide a framework for dialogue and cooperation as well as for broader cooperative initiatives. Its activities include the development of Euro-Asian transport linkages, including the possible extension of railway and road networks into the region as well as the positive development of institutionalized cooperation between the Kazakh and Kyrgyz Governments in the management of water installations on the Chu-Talas Rivers.

4.8 Shanghai Cooperation Organization (SCO)


The Shanghai Cooperation Organization (SCO) is a permanent intergovernmental international organization established on June 2001 in Shanghai (China) by the People’s Republic of China, the Russian Federation, Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan.
 According to their Charter, the main goals of the SCO are to strengthen relations among the member countries; promote effective cooperation in politics, trade and economy, science and technology, culture, education, energy, transportation, tourism, and environmental protection; make joint efforts to promote peace, security and stability in the region in accordance with the principles of non-alignment, non-targeting and openness.


The Heads of State Council (HSC) is the highest decision-making body in the SCO. It meets annually to make decisions and give instructions on important issues of SCO interest. The Heads of Government Council (HGC) meets once every year to discuss a strategy for multilateral cooperation and priority directions within the Organization’s framework to solve pressing issues of cooperation in economic and other areas. The SCO member states represent the voice of three fifths of the Eurasian continent, and with a population of 1.5 billion, make up a quarter of the planet’s population. The SCO has an important role to play regarding the water crisis in Central Asia for various reasons:

· With the exception of Turkmenistan, all of the Central Asian countries joined the SCO in an effort to promote good neighboring relations and to strengthen regional cooperation mechanisms.

· All of the goals formulated in the SCO charter fall directly into place with the ongoing water crisis in Central Asia. 

· The SCO strategic paradigms cannot be fully achieved as long as regional stability is fractured, particularly in the turbulent Xinjiang province in China and in the Central Asian region.

· Given the SCO political clout in the region, it is by far the institution that stands out with the potential to become a central body to foster broader regional cooperation regime.


Since its inception, the SCO has made various efforts to promote cooperation among the Central Asian states. However, the members’ increasingly diverging interests and the absence of Turkmenistan in the SCO continue to represent an obstacle in the achievement of the SCO goals.

5. CASE STUDIES

5.1 Rogun Dam


The building of dams and other water infrastructure has been a major source of tension among the five Central Asian states. No exception to this is the Rogun Dam in Tajikistan, a highly controversial project that dates back to the Soviet Union days. The dam’s purpose was to control the flow of the Vakhsh River, a tributary of the Amu Darya, in order to increase agricultural productivity. A technical scheme was developed by 1965 and construction continued until 1976, when most of the diversion tunnels and excavation was completed.
 However, after the collapse of the Soviet Union in 1991, followed by the Tajik civil war in 1993, and Tajikistan’s numerous financial difficulties, the state was forced to abandon the project. 
It is estimated Tajikistan currently has 5% of its hydropower potential developed and heavily relies on neighboring Uzbekistan for electricity imports. In response to these key issues, the government has developed a new power sector strategy which aims for the country to be self-reliant by 2017 and have the capacity to export electricity within Central Asia and to South Asia as a source of internal growth.
 All of this will be possible once the Rogun Dam, which will be the tallest in the world, is completed. 

The Rogun Dam project officially resumed in 2008 and will continue developing in a 2 phase plan:

· Phase 1: the dam will be built to 2/3 of its final height (225m), the collecting reservoir will be created, and 2 generators will be installed

Total cost: $785 million

Date of completion: 2015; power flow will start in 2014

· Phase 2: complete the dam to its full height of 335m. At full usage it will generate up to 13,000GWh of power and increase the Nurek Dam’s power generation to 1,300GWh

Total cost: $1.67 billion

Date of completion: 2019; full power output by 2020

To raise capital for the dam’s estimated $2.5 billion price tag, the Tajik government set up the Rogun Open Joint Stock Company, which gives the state 75 percent ownership and the other 25 percent to the public.  The public will gain its share through the buying of dam shares, which has become a source of controversy within the state. The government says the buying of these shares is every citizens “patriotic duty” to donate to the dam’s construction.
 However, anyone who does not participate may face some sort of retribution. Jobs are scarce and not high-paying, and citizens in the poorest of the Central Asian states are concerned they are being forced to buy something they do not want nor can barely afford. 
The government is also attempting to attract foreign investment and so far has secured a $2 billion investment from Russia, part of which is earmarked for projects along the Vakhsh River.
 However, some international financial institutions do not want to get involved in the project due to opposition from a key downstream state, Uzbekistan. The Uzbek government has raised many complaints, stating the dam will divert water needed for agricultural production and the final height of 335m is of concern due to the area’s susceptibility to earthquakes.
 Some argue Uzbekistan’s opposition stems from the possibility that Tajikistan will be able to produce its own electricity and break its dependence on Uzbekistan,
 which some say Uzbekistan has used as leverage over its neighbors.
 The rest of the region may then look to Tajikistan for their electricity exports, thus raising Tajikistan’s status and influence in the region and providing the basis to demand payment for the usage of its reservoirs.

Tajik officials have tried to disclaim Uzbek statements by asserting the dam will benefit the entire region and contain enough water in its reservoirs to compensate for dry years.
 These and other statements, however, have not lessened the tension between the states, prompting the World Bank to conduct an evaluation on the Rogun Dam’s possible financial, social, and environmental impacts. If, at the end of its 18 month feasibility study, the World Bank finds the dam passes various viability tests, it will organize an international consortium that will provide the Tajik government with the guidance and financial assistance it needs to finish the dam.
 More importantly, Tajikistan will get some of the international support it has been looking for regarding the Rogun Dam’s construction.
 While visiting the Central Asian states earlier this year, UN Secretary General Ban Ki-moon was assured by both states that they would respect the final outcome of the World Bank’s technical assessment and would refrain from taking unilateral action against each other.
 


Some international institutes, such as the International Crisis Group, are recommending Tajikistan abandon its Rogun plans because the country cannot afford it and the benefits simply do not outweigh the costs.
 Additionally, downstream states are planning to build reservoirs to counter Tajikistan’s control of the Amu Darya, which will only further complicate the relations between the states and future prospects for a more coherent regional management system. Tajikistan has many aspirations regarding the Rogun Dam, including a much needed source of income (electricity exports) and an increase in regional status. Yet, the possible negative effects on its neighboring states need to be highlighted, considering the tense atmosphere regarding each state’s use of water. 



This is an ongoing issue that may not be resolved until the conclusion of the World Bank’s feasibility study, which will also determine the World Bank’s success or failure as a third-party mediator. This will depend on the response from Tajikistan and Uzbekistan and if tensions ease between them. The controversy surrounding the Rogun Dam further illustrates the states’ interdependence and the need for increased regional cooperation, as neither can make a decision on their own without taking into account how the rest will be affected. 

5.2 Unsustainable Water Use in Uzbekistan’s Cotton Industry 

 
For generations cotton has remained the driving force behind Uzbekistan’s agricultural economy that has made the country the world’s 3nd largest exporter of cotton, creating a wealth of foreign exchange for the Uzbek government. Much of the cotton exports are destined for Europe. However, the cotton industry has not prospered without a deep cost, with the legacy of demise of the Aral Sea directly linked to irrigation projects built during the later stages of the Soviet era. Uzbekistan’s large “monoculture” cotton industry
 has come under fire from a variety of international critics for its labor practices, especially is use of child labor
, as well as for using cotton revenues to enrich the entrenched regime
. The country has also bee criticized for resisting major land reform that could give Uzbek farmers more freedom to prosper from access to international markets. Instead the Uzbek government has only modified the state driven system of agriculture it inherited from the Soviet Union.

Cotton and other agricultural goods in Uzbekistan are threatened by a series of environmental and infrastructure risks that will put future rural prosperity and development at risk. The large irrigation system is literally falling apart due to neglect and gross mismanagement.
 Farmers must struggle to get enough water as leaks and illegal water diversions prevent half of the irrigated water
 from reaching its intended destination. Crop yields are also suffering from increasing salinization of the soil and flooding of fields and rising groundwater known as water logging.  When combined with the future impact of climate change, worsening soil conditions will make farmers’ lives increasing difficult in the naturally arid climate. This is an example of a mismanaged water system, and its consequences for regional cooperation and environmental sustainability.

· State Run Industry

Unlike several of its Central Asian neighbors, Uzbekistan has held onto much of the Soviet era agricultural system, with centrally directed production quotas and government owned enterprises that control the marketing of cotton to international traders.
  The system is tightly run from top officials making it subject to many abuses, 
 and international civil society groups have brought complaints of child labor and forced labor used to pick the annual fall cotton crop.

After independence, Uzbekistan moved from the Soviet system of collective farms to a cooperative setup where former state workers owned a share of the new company. Over time little changed in terms of farm management and the leases to the land are still owned by the state. 
  Likewise, production quotas for cotton still come from the central state officials, and failure to deliver on crop production quotas could lead to severe sanctions.
 The Uzbek government has only made limited efforts at land reform and developing private farms.

Despite its strategic importance to Uzbekistan, the cotton industry is in relative decline along with the broader agricultural sector. In the first decade of independence cotton production fell by 16 percent.
  The number of hectares of land committed to cotton has been more than cut in half since Soviet days and crop yields also fell by 17 percent in 2003, as a result of a drought in 2001, according to data from the Food and Agriculture Organization. 

Irrigation accounts for 90 percent of Uzbekistan’s agricultural production,
 and uses 85 percent of all water resources in the country, water that is coming from upstream countries via the Syr Darya and Amu Darya river basins. Water use for Uzbek cotton is extremely wasteful as it takes nearly twice the global average of water to grow a kilogram of cotton harvested, due to poor irrigation practices.
  The irrigated cotton crop has also been a source of tension between Tajikistan and Uzbekistan. Upstream country Tajikistan insists its downstream neighbor must abandoned cotton in favor of less water intensive crops like wheat, corn and vegetables. Uzbekistan argues it has reduced its cotton acreage as far as it can, and moreover that cotton provides its poor rural population with jobs and income. The country also emphasizes that cotton and irrigated agriculture is a vital element in Uzbek culture and ought to be preserved.

Recent droughts during the last decade have raised the question of water use and its intensity for the cotton crop. However, lack of management controls makes monitoring water use at the farm level largely a mystery.
  German researchers made an estimate water use for crops like cotton, wheat and rice. The study projected major losses of water in cotton fields. Overall, water irrigation on Uzbek farms was viewed as inefficient with water losses approaching 30 percent. The Asian Development Bank
 is helping with an overhaul of Uzbekistan’s water sector. The bank has identified major water management flaws such as overloaded water drainage and high groundwater levels which can damage agricultural land with high salt levels. ADB identified a number of key reforms including a national program to measure water irrigation and establishment of water use fees as an incentive to efficient water use. Uzbekistan says it has experimented with using new drip irrigation technology that is far more water efficient. But to revamp the system for the 1.1 million hectares of cotton could cost $8 billion, far beyond the country’s capacity to finance a transition.

· Irrigation System in Rapid Decay

The water irrigation and drainage infrastructure is crumbling quickly across Central Asia
  Construction practices during the Soviet era were inferior and countries failed to pay for the maintenance of the system and farmers are too poor to pay for major repairs.

Making significant repairs to the current irrigation system would cost nearly $24 billion according to a 2000 World Bank estimate.
  Uzbekistan must find financing from the international community and an early proposal to fund repairs through the state budget was rejected by donor countries. A World Bank field assessment in 2001
  found canals were in rapid decline. Many of the irrigation canals and bridges have become structurally unsound. Irrigation infrastructure had deteriorated the most in at the end of canal systems, where farmers struggle to get adequate water and suffer from high salt levels in the water, which destroys the productivity of the soils. Drains are often overgrown and not been repaired for many years.
 

In Uzbekistan, political influence plays a role in who get enough water for crops. Smaller farmers believed the wealthier farms and cooperatives get the water first. This is mostly because the state managed cooperatives grow the strategic crops of cotton and wheat and get top priority in water distribution. Private farmers, who grow a more diverse number of crops are a lower priority for water and suffered during droughts and water shortages.

Poor environmental management of the water system has led to salinization of the soil, which harms crop productivity. Higher salt levels come from the irrigated water in downstream countries and higher groundwater levels associated with water logging The Asian Development Bank has noted nearly half of all land in Uzbekistan has become salinized. Cotton yields can fall from a range of 20 percent to 80 percent on highly salinized land.
  Crop land also been abandoned in growing numbers because it simply become unproductive. A quarter of all farmland in some districts has been taken out of production due to increasing salt levels.
. Aggressive production targets have also contributed to salinization and lost income for farmers in Uzbekistan. Farmers with degraded soils have trouble meeting state quotas for cotton and wheat. They lose income as yields fall. Meanwhile government production quotas did not change, and sometimes were increased from year to year.

International institutions like the Asian Development Bank and the Global Environmental Facility have responded to the growing crisis of land degradation in Central Asia. A regional strategy was established in 2006 under the Central Asian Countries Initiative for Land Management (CACILM). It aims to boost rural incomes through investments in soil conservation and improved land management. Uzbekistan got a $3 million grant for land rehabilitation for salt damaged areas and improved conservation practices.
 

5.3 Indus Waters Treaty (India-Pakistan)  

The Indus Waters Treaty between India and Pakistan has been described as one of the most successful water sharing treaties ever accomplished. It is a unique treaty because it was able to get two countries with historically hostile relations to reach an agreement that has been in place since 1961. The treaty is also unique because of the role the World Bank played in brokering the agreement. It is therefore worth looking into for possible lessons for a future solution for the Central Asian countries.

  The waters of the Indus basin begin in the Himalayan Mountains of Indian held Kashmir. The water flows from the hills through the arid states of Punjab and Sind, converging in Pakistan and emptying into the Arabian Sea south of Karachi. Developments over the last century have created a large network of canals and storage facilities that provide water for more than 26 million acres - the largest irrigated area of any river system in the world.
 

The partitioning of the Indian subcontinent created a conflict over the entitlement of waters of the Indus basin. The newly formed states could not come to an agreement over how to share and manage what was essentially a unitary network of irrigation. Also, the geography of partition was such that the source rivers of the Indus basin were in India. Pakistan felt threatened by the prospect of Indian control over the tributaries that fed water into the Pakistani portion of the basin, as it threatened the country’s main source of water to cultivate its land.
 This was a classic conflict situation between upstream and downstream riparian countries, and it was exacerbated by a lack of trust and intense territorial animosity between the two sides. Even though both countries tried to settle the matter bilaterally several times after partition, no lasting agreement was reached until the World Bank got involved as a mediating entity. 

The World Bank volunteered to act as a benign go-between, but it did not intend, at least initially, to split the existing canal system and the basin unity.
 The World Bank’s initial proposal was to have the Indus irrigation scheme administered as one unit by the two parties, irrespective of the new borders drawn as a result of the partitioning of the sub-continent. However, both parties turned down this proposal. After several years of negotiating, the two parties made progress towards an understanding that involved dividing the six rivers between the two parties. In addition, Pakistan was to receive financial assistance to construct storage reservoirs. This was to compensate for loss of water after rivers were divided.
 

· The Indus Waters Treaty and the role of the World Bank

The Indus Waters Treaty was signed in 1960 and divided the six rivers comprising the Indus river system between the two countries.  India was granted the three eastern tributaries (Ravi, Beas, and Sutlej)
 and Pakistan assumed the flow of the three western rivers (Indus, Jhelum, and Chenab).
 A unique feature of the Indus Waters Treaty is that it is the only international waters-treaty co-signed by a third party, namely the World Bank. The World Bank signed the Treaty for certain specified purposes stated in the Treaty: Article V “Financial Provisions” deals with India’s contribution to Pakistan for the replacement works to be constructed as a result of the termination of Pakistan’s water rights to the Eastern rivers.
 India’s contribution was made to the World Bank and credited to the Indus Basin Development Fund. Besides the contribution from India, the Fund consisted mostly of grant funding from a number of donors and World Bank loans.
 The Fund was used to finance the replacement works that Pakistan needed in order to end its reliance on the Eastern rivers and to augment the flow of the Western rivers. The funding for Development Fund is a very important aspect of the Treaty. The solution to get funding from the international community for replacement works, and not make India pay for it all, was the tipping point that made India accept the agreement, 

Another provision of the Treaty was the establishment of The Permanent Indus Commission to promote cooperation as well as keep dialogue open on water issues. Annexures F and G deal with the role the World Bank will have with regard to this Commission, and declared the Bank will continue to have a limited procedural role in the process of settling disputes and differences that may occur between the parties.
 
· Resolving the Baglihar dispute through the World Bank

The procedural role of the World Bank was recently exercised when Pakistan approached the World Bank in 2005 stating that a dispute had arisen with regard to the Baglihar hydropower plant India was constructing on the Chenab River. Although the Chenab River was allocated to Pakistan, India was allowed certain uses of the Western rivers, which include run-off-river hydropower plants.
 It was the first time since the Treaty was signed that the Bank had been called upon by one of the parties to exercise its role and responsibilities under the Treaty with regard to a dispute settlement. In 2005 the World Bank informed the two parties that it had appointed Mr. Raymond Lafitte, a Swiss national, an engineer and professor, as the Neutral Expert to address the Baglihar difference. The Neutral Expert was able to deliver a decision that was accepted by the two parties and the Bank has been credited for its ability to play a fair, transparent and continued constructive role in its appointment of the Neutral Expert.
 

          This case study can be related to the water dispute in Central Asia. It illustrates how shifting borders and the creation of independent states exacerbated what was initially an intra-national issue. It is also interesting to note that because hostility, mistrust and competing interests makes it hard to come to an agreement between the countries themselves, a possible solution could be the positive, active, and continuous involvement of a third party. The active participation of the World Bank was crucial to the success of the Indus Waters Treaty. The Bank offered a strong leadership role as well as providing support staff, funding, and, perhaps most important, its own proposals when negotiations reached a stalemate between India and Pakistan. It is therefore important to consider the Indus Waters Treaty as a potential model for environmental cooperation in Central Asia.

5.4 Mekong River Basin (Southeast Asia)

The Mekong is the longest river in Southeast Asia, the seventh longest in Asia, and the twelfth longest in the world. It originates in the Tanghla Shan Mountains on the Tibetan plateau, passes through southern China, Myanmar, Laos, Thailand, Cambodia, Viet Nam, and ends in the Indian Ocean (see Figure 1). Roughly 70 million people of which some 62 million reside in the Lower Mekong Basin (almost all of Cambodia and Laos, one-third of Thailand, and one-fifth of Viet Nam) depend on the Mekong river system for their own subsistence.
 It is projected that in the following years, there will be an increase in the total number of people who depend on the Mekong River for food, water and transport. 


Given the importance of the Mekong River Basin to all six riparian states, in 1957 the Mekong Committee was created. Whereas many inter-state water treaties have been designed in midst of potential open conflict, the Committee emerged during a time of relative peace in the region. Since its inception, the Committee has operated in conjunction with many other international, regional and national organizations working in the Mekong River Basin. However, in 1995, Cambodia, Laos, Thailand and Vietnam signed the Agreement on the Co-operation for the Sustainable Development of the Mekong River Basin (MRC), making it the only legally constituted regional organization mandated from the highest political level to represent the interests of riparian states in Mekong River matters.
 In 1995 the MRC agreed to focus its efforts into three areas of priority. These are:

· Developing rules for the cooperative use of water through the Water Utilization Program.

· Basin Development Planning, facilitating cooperative sustainable development of water related resources. 

· Environmental monitoring.

The MRC excels as a resilient paradigm that has withstood the test of time albeit with challenges: lack of accurate, timely data on Mekong River water quantity and quality: inadequate and incomplete policy and regulatory frameworks vis-à-vis the Basin’s complex ecosystems and habitats, and weak enforcement capabilities.  Another challenge that threatens the goals of the MRC is that the People's Republic of China and the Union of Myanmar are only dialogue partners to the MRC. Thus management of dams and downstream flows that severely affect the other Mekong countries are not given priority by the former two states.  It is important to note that China has stressed that its eight dams would help, and not hinder, the MRC goals. Presently, China is reluctant to join the MRC, refuses to share more hydrological data related to the Mekong, and to be more transparent about its Mekong dams plans.

Interestingly, the Mekong water system, similarly to the Amu Darya River and Syr Darya River in Central Asia, has an ominous colonial legacy of large-scale exploitation by the French that supplied the large demand for Europe’s industrialization process.
 Notwithstanding the later, cooperation among the riparian Mekong countries has been a compelling force behind a common purpose: the promotion and coordination of integrated basin development through regional cooperation.
 In spite of the fact that each of the riparian Mekong countries may have their own set of interests in the Mekong water and resources, they established a remarkable foundation to equitable sharing of common water resources by focusing on three elements. First, provide each country in the Mekong sub-region with equitable access to an important source of renewable energy- hydropower potential. Second, the MRC, fully aware of the importance of agriculture in the region, promotes a socio-economic agenda that focuses on greater efficacy of irrigated agriculture, diversification of the sector, and better quality of life for majority of rural population. The Mekong River is said to be the force behind the agricultural sector of Southeast Asia, and meets more than half of total water demand in the region. Third, given the Mekong River geographical dynamics, the MRC agenda focuses on developing transportation hubs among the riparian countries, which could facilitate regional and international trade, transparent borders, regional integration, and overall better regional relations between neighbors. 

Relevant to the current water crisis in Central Asia is the way the water resources of the Mekong River Basin has been conducive to regional cooperation since 1957.
 The MRC framework illustrates that joint water management agreements among riparian countries have an operational and effective role with regard to securing and promoting regional concord and development. The main lesson learned regarding the MRC is that an international water treaty among the Central Asia states is plausible, so long as the leadership at the highest political level put forward genuine resolve to settle any regional water-use disputes. The MRC framework should be an excellent example for the Central Asian countries should they decide to pursue a water cooperation agreement with special focus on equitable sharing of common water resources, so as to ensure the betterment of their own people. That is, with or without the involvement of an acceptable and neutral third-party mediator. 

6. LESSONS LEARNED

Based on the key aspects identified under the Major Challenges, Regional and International Efforts, and the experiences of other states which faced similar situations, the following highlights the important lessons learned with regards to Central Asia’s crisis. 


6.1 Political dynamics

· Despite a common Soviet Union legacy the five Central Asian states have failed to find common meeting ground in order to settle their water dispute.  

· The lack of focus on the political dimension coupled with low political will hinders the chance for major change to occur. There has been little action by the international community and the Central Asian states in addressing these issues.
· Competing national interests (agriculture v. hydroelectric production) and general mistrust has created a zero-sum game. 

· The 1992 Almaty Agreement is outdated and has been ineffective in providing equitable allocation of water to states in the region. As it has lost its utility revision of the Agreement has been a subject of discussion within the region and outside.

· Barter agreements have not been successful and have instead increased tension between the five states. 

· Regional cooperation can be achieved through collaborative agreements that take into account competing needs and interests of upstream and downstream countries. The Chu-Talas agreement between Kazakhstan and Kyrgyzstan is a successful agreement that allows for equitable sharing of water and dam maintenance. 

· There is a major debate in the region whether water should be treated as a public good versus a commodity creating a division between the countries on how to deal with the water crisis. 

6.2 Infrastructure development and technical assistance 
· Each state is in desperate need for development opportunities, most of which require the usage of water, and so the status quo can no longer be maintained without the risk of escalating the possibility of a “water war.”

· Central Asia’s current water system is extremely inefficient by international standards. The irrigation systems of canals and bridges are in rapid decay and poor maintenance of irrigation systems is also contributing to the problem. 

· The controversy over the Rogun Dam, and other major infrastructure projects, showcases the interdependence among the five states, and the need for more dialogue. 

· Uzbekistan’s policies to continue its dependence on cotton is contributing to its excessive use of water. The international community has not given enough attention to these agricultural practices and the effects they are having on the crisis. 

· The Aral Sea crisis is the best example of the ill-planning that was the “grand” Soviet agricultural scheme and the effects of the post-independence lack of cooperation. More importantly it shows the need to update the infrastructure in order to make better attempts to save the two bodies of water that are left. 

· The International Fund for saving the Aral Sea (IFAS) has achieved success, though limited, in addressing the crisis and encouraging regional cooperation 

· Climate change is already dramatically impacting both the upstream and downstream countries and the Aral Sea. Rising temperatures are causing rapid glacial melt, which is decreasing the level of the region’s two main rivers, and harming the crop yields in the downstream countries, especially Uzbekistan, which are economically dependent on water intensive crops for their development. If left unchecked, climate change could lead to more political instability in Central Asia.

· National Plans for adapting to Climate Change could give Central Asian counties a new opportunity to look at water resources and explore how cooperation could solve many lingering programs that can constrain further development in the region.

· Central Asia’s current irrigation system at its present state is an open invitation for environmental disaster to occur.

· Inefficiency in water use compounds the problem of regional cooperation.

· Kazakhstan's has made successful strides towards implementing its Integrated Water Resources Management Plan to strengthen water management in the country, which could lessen the effects of the water crisis in terms of efficiency in water use and increasing the public’s role in water policy.

6.3 International community
· There have been numerous efforts by the international community to address Central Asia’s problems. Some of these have achieved limited success, but have not addressed the full scope of the problem. Instead, they have been case-specific and have overlapped with other initiatives. This is demonstrated in the case of the Aral Sea, where international efforts have been largely unsuccessful. 

· Russia’s continued economic, social, and political influence in the region and its interest in maintaining this influence puts it in a unique position to aid efforts in regional cooperation on water management.

· Afghanistan, which has so far had a limited role in region due to internal political reasons, is likely to assume a more prominent player in the years ahead.

· China has an interest in the region’s natural resources, and has increased its influence through the Shanghai Cooperation Organization. Moreover, the country has not only invested in the region but engaged diplomatically with Central Asian countries, and will continue to do so for the foreseeable future.

· There is no ratified global framework on transboundary water issues for settlement of complex water issues, however, there are water agreements from other regions which can provide models for cooperation in Central Asia

6.4 International models of water cooperation
· The Indus-Waters Treaty shows that third-part mediation can be successful.  The World Bank worked as a benign go-between and was able to negotiate an acceptable treaty mostly because of the solution to give Pakistan financial compensation. India accepted the treaty because a large part of the financial compensation came from the international community. 

· The Mekong Basin Treaty case study has largely been successful because it was implemented during a time of relative peace. This is highly relevant for Central Asia, as it highlights the importance of dealing with water issues before they escalate to open conflict. It can serve as a model because of its focus on the economic and social needs of Southeast Asia, thus creating a “win-win” situation for all those who rely on this river. 

7. RECOMMENDATIONS 
7.1 For the Central Asian States 

· Efforts be made to improve governance to ensure equitable water distribution within the country so that all areas and all sectors of the population can benefit from a just and efficient planning mechanism; 

· Effective monitoring and regulation of any water sharing arrangement must become an essential part of the national policy fully backed by legislative measures adopted through the support of the public representatives; 

· Concerted effort be made to merge these national policies in a broader regional framework with the support of the political leadership in the Central Asian States so that the system could work successfully; 

· Any arrangement thus achieved must be supported by regional organizations, civil society and the media giving it the necessary validity and political endorsement; 
· To reap the social and economic benefits of an integrated water management system all parties must try to make compromise and make some concessions for the larger public good; 
· Regional agreements rather than bilateral arrangements could prove more effective and durable; 

· In view of divergent positions of States acceptable agreements could be promoted through third party mediation; 

· For improved efficiency in water use and management it is critical for Uzbekistan, Tajikistan, Turkmenistan and the Kyrgyz Republic to complete their IWRM and WE plans and integrate them into national laws; 

· To find a solution to the Aral Sea and the overall water crisis effort  ought to be made to strike a balance between economic growth and environmental rehabilitation; 

· Extensive reforms should be introduced to resolve the major water related issues and must include substitution of heavy water intensive crops like cotton by crops requiring much less water; 

· To address climate changes the Central Asian States should seek the assistance of the Clean Development Mechanism from the Kyoto Protocol and other climate finance funds through the World Bank; 

· To meet the dearth of technical experts capable of handling the growing water related issues it is necessary to develop a pool of existing experts to deal with emergency situations and simultaneously to invest in the education and training of the next generation of engineers and technicians; 

· The 1992 Almaty Agreement should be revised to reflect current water levels and the water needs of each state; 

· Any long term water scheme must include Afghanistan as an important stakeholder in view of its increasing demand for water.

· On the same lines as the Mekong River Commission, the five Central Asian states should prioritize funding for their respective agencies responsible for data exchange, for monitoring water utilization, irrigated agriculture, watershed management, flood management and small-to-Medium hydro power options exploration ; 
7.2 For the International Community

· Creation of an International Fund for the upkeep and strengthening of the infrastructure of water distribution built by the Soviets. A similar initiative was included in the Indus Waters Treaty with positive results; 

· In an environment of tension with conflicting national interests. a spirit of understanding and compromise could be promoted through the good offices of a benign go-between as was experimented with success in the negotiations for the Indus Waters Treaty.  With favorable circumstances, this could lead to a new acceptable agreement for water sharing and also allow review and revision of the Almaty Agreement; 

· An international group of water/climate/environmental experts, preferably from neutral states, be established to provide technical advice to the policy makers on all matters relating to water sharing and utilization in a way that cooperation and understanding are enhanced allowing for equitable and acceptable arrangements; 

· In view of the growing importance of water related issues and their political impact in the region, it is advisable to create a multilateral organization with representation from all member states of the United Nations with the purpose of granting the Group of Experts the much needed political backing and its decisions necessary validity; 

· Expanded role of IFAS and SPECA be considered as a viable option and their interaction with the Group of Experts and the proposed multilateral body be encouraged; 
· Similarly the potential of existing regional intergovernmental mechanisms such as the Shanghai Cooperation Organization and international and regional financial institutions should also be utilized for resolving existing and emerging problems among the Central Asian States; 

· Incentives need to be offered by the international community to downstream countries to enable them to diversify their economies and to encourage them to adopt and implement more rational policies for water use and crop substitution along with adapting modern irrigation practices; 

· South-South, North-South and triangular cooperation for water management should be fostered by sharing of experiences, best practices and lessons learnt as well as  benefiting from environmentally sound technologies and technical expertise; 

· International donor community can incorporate water into the broader framework of development cooperation and focus on the often neglected water related components of the Millennium Development Goals; 

· Russia with its position of the "regional influential" should engage itself more meaningfully persuading the Central Asian States to negotiate and arrive at a workable and acceptable arrangement; Russia should also aid with technical assistance to repair and upgrade water infrastructure;

· China too with its significant political clout in the region may play a more prominent role in the resolution of water disputes in Central Asia.
Endnotes

� EMBED Excel.Chart.8 \s ���





Source: UniMaps.com





Foreign Policy Association, 2010





Fall





08





Water Crisis in Central Asia:                                 Key Challenges and Opportunities





08





Fall














Graduate Program in International Affairs | New School University


December 2010











� Postal, Sandra and Aaron Wolf (2002)  “Dehydrating Conflict,” Foreign Policy Magazine


� Wolf, Aaron, “Conflict and Cooperation over Transboundary Waters,” background paper for the 2006 Human Development Report,   Beyond Scarcity: Power, Poverty and the Global Water Crisis, United Nations Development Program, 2006.


� Ibid, p. 5


� Wolf, Aaron, Kerstin Stahl and Marcia Macomber (2003) “Conflict and Cooperation within International River Basins: the Importance of Institutional Capacity,” Water Resources Update, Issue 125, 2003, p, 31-40


� Wolf, Aaron, “Conflict and Cooperation over Transboundary Waters,” background paper for the 2006 Human Development Report,  Beyond Scarcity: Power, Poverty and the Global Water Crisis, United Nations Development Program, 2006


� ibid


� Giordano, Meredith and Aaron Wolf (2003) “Sharing Waters: Post-Rio International Water Management,” Natural Resources Forum, vol. 27, p. 169-170.


� Wolf, Aaron (2006)  “Conflict and Cooperation over Transboundary Waters” background paper for the 2006 Human Development Report, Beyond Scarcity: Power, Poverty and the Global Water Crisis, United Nations Development Program


� Schmeier, Susan, (2010) “Governing International Watercourses—Perspectives from Different Disciplines,” Hertie School of Governance, Berlin, Germany


� Benvenisti, Eval, Sharing Transboundary Resources: International Law and Optimal Resource Use, Cambridge University Press, 2002, p. 135-138


� ibid, p.11.


� Nakayama, Mikiyasu (1997) “Success and Failure of International Organizations in Dealing with International Waters,” Water Resources Development, vol. 13, no. 3, 1997, p. 367-382.


� World Bank (2009) “World databank 2009,” , accessed on December 11, 2010, http://www.data.worldbank.org  


� The World Fact Book (2010) “Central Intelligence Unit: Kazakhstan”, accessed on December 11, 2010, https://www.cia.gov/library/publications/the-world-factbook/geos/kz.html


� “Amu Darya,” Waterwiki.net, http://waterwiki.net/index.php/Amu_Darya


� Abdullaev Iskandar (2001) “Preventing Conflicts through Water Management in Central Asia,” World Bank Group, accessed on December 11, 2010, http://www.worldbank.org/html/prddr/trans/JulAugSep01/pgs28-29.htm


� European External Relations Commission, “EU action on water resources in Central Asia as a key element of environmental protection,” accessed October 21, 2010, http://www.eeas.europa.eu/central_asia/docs/factsheet_environment_en.pdf


� Edgar, Adrienne L., (2004) “Sources of Identity among the Turkmen,” in Tribal Nation: The Making of Soviet Turkmenistan, Princeton University Press, p. 2.


� Johnson, Lena, (2004) “Vladimir Putin and Central Asia: The Shaping of Russian Foreign Policy” I.B. Tauris & Co Ltd, London and New York, p. 9


� International Crisis Group, (2002) “Central Asia: water and conflict,” No. 34, p. 22. 


� Ibid. p. 6. 


� For further technical data on Central Asia water infrastructure management see “Dam Safety in Central Asia: Capacity-Building and Regional Cooperation,” Economic Commission for Europe (New York and Geneva: United Nations, 2007), Water Series No. 5, ECE/MP.WAT/26


� Source: International Crisis Group, “Central Asia: water and conflict,” 30 May, 2002, No. 34, pp. 6.


� Ibid.


� Ibid.


� Azam Jean-Paul and Galyn Makhmejanov, (2010) “Isolationism in Uzbek Economic Policy as an Obstacle for Water-Energy Consortium,” University of Toulouse, p. 3.


� Denison, Michael "Identity Politics in Central Asia," Royal Society for Asian Affairs vol.XXXIV no.1, accessed on December 11, 2010, http://unpan1.un.org/intradoc/groups/public/documents/apcity/unpan011695.pdf


� The Fund For Peace, “Failed State Index," http://www.fundforpeace.org/web/index.php?option=com_content&task=view&id=99&Itemid=140


� Foreign Policy Magazine, "The Failed State Index 2010," http://www.foreignpolicy.com/articles/2010/06/21/2010_failed_states_index_interactive_map_and_rankins


�  N. Ayittey, George B. (1998) “Africa in Chaos”, St. Martin’s Press, p.159


� Chait. E.A. "Water Politics of Syr Darya Basin, Central Asia: Question of State Interests," accessed on September 12, 2010 http://www.envsec.org/centasia/proj/ferghana/reports/Chait.pdf


� Vasilievich Severskiy, Igor  (2004) "Water-related Problems of Central Asia: Some Results of the (GIWA) International Water Assessment Program.”, Ambio Vol. 33 No 1-2, Royal Swedish Academy of Sciences, accessed December 11, 2010, http://www.unep.org/dewa/giwa/publications/articles/ambio/article_7.pdf


� Granit, Jakob,  Anders Jägerskog, Rebecca Löfgren, et al. (2004)  "Regional Water Intelligence Report Central Asia” Water Governance Faculty, UNDP, Stockholm, accessed October 15, 2010 , "http://www.watergovernance.org/documents/WGF/Reports/Paper-15_RWIR_Aral_Sea.pdf


� McKinney, Daene C. (2003)  “Cooperative Management of Transboundary Water Resources in Central Asia,” National Defense University Press, accessed at December 11, 2010, http://www.ce.utexas.edu/prof/mckinney/papers/aral/CentralAsiaWater-McKinney.pdf


� Mosello, Beatrice (2008) “Water in Central Asia: A Prospect of Conflict or Cooperation?”, Princeton University Press, accessed December 11, 2010, http://www.princeton.edu/jpia/past-issues-1/2008/9.pdf


� Jeremy Allouche, (2007) "The governance of Central Asian waters: national interests versus regional cooperation,” Disarmament Forum,  accessed on December 11, 2010, http://www.unidir.org/pdf/articles/pdf-art2687.pdf


� Linn, Johannes F. (2008) ” The Impending Water Crisis in Central Asia: An Immediate Threat”, The Brookings Institute, accessed November 13, 2010, http://www.brookings.edu/opinions/2008/0619_central_asia_linn.aspx


� Shahram Akbarzadeh (2004) “Keeping Central Asia Stable” Third World Quarterly, Vol. 25, No. 4 p. 689-705


� Miller, Leland R. (2010)  “Fear and Loathing in Central Asia,” Foreign Policy Magazine, accessed at December 2, 2010 http://www.foreignpolicy.com/articles/2010/08/05/fear_and_loathing_in_central_asia 


� Ibid.


�Boonstra, Jos (2009) “The EU Strategy for Central Asia says 'security'. Does this include Security Sector Reform?” Policy Brief, EU-Central Asia Monitoring, No 10, accessed December 3, 2010 http://www.eucentralasia.eu/fileadmin/user_upload/PDF/Policy_Briefs/PB10.pdf


� Cooley, Alexander (2009) "Behind the Central Asian Curtain: the Limits of Russia's Resurgence, Current History, accessed September 20, 2010, http://www.barnard.edu/polisci/faculty/cooley/CurrentHistory-RussiaInCA.pdf


� Ibid. 


� Ibid. 


� Brill Olcott, Martha, (2005) "The Great Powers in Central Asia," Current History, accessed November 20, 2010 http://carnegieendowment.org/files/CurHistOlcott.pdf


� Kaplan, Robert D. (2010) “The Geography of Chinese Power” Foreign Affairs Magazine Vol. 89 Issue 3, p22-41    


� Ibid. p. 22-41  


� Michael Renner, “Troubled Waters.” World Watch May/Jun2010, Vol. 23 Issue 3, p14-20


� Nourishing Afghanistan's Agricultural Sector. Greg Bruno. May 26, 2009


� Renner, Michael (2010) “Troubled Waters.” World Watch Institute, Vol. 23 Issue 3, p14-20


� Ibid p14-20


� Ibid. p14-20


� Klemm Walter, (2010) “The Afghan Part of Amu Darya Basin: Impact of Irrigation in Northern Afghanistan on Water Use in the Amu Darya Basin”, Investment Centre Division, accessed October 21, 2010, http://www.unece.org/speca/documents/ecf/2010/FAO_report_e.pdf


� World Bank (2009) “Kyrgyz Republic: Recent economic and political developments”


� World Bank (2010) “Tajikistan Country profile” 


� Energy Information Administration (2009) “Kazakhstan country profile”


� Chow, Edward and Leigh Hendrix (2010) “Central Asia’s Pipelines: Field of Dreams and Reality,” The National Bureau of Asian Research, Special Report no. 23, p. 37 


� Ibid, p. 34-36.


� Energy Information Administration (2009) “Turkmenistan data profile”


� Chow, Edward and Leigh Hendrix (2010) “Central Asia’s Pipelines: Field of Dreams and Reality,” The National Bureau of Asian Research, Special Report no. 23, p. 37 


� Collier, Paul, (2007) “The Bottom Billion”, Oxford University Press, London 


� Isham, Jonathan, Michael Woodcock, Lant Prichart and Gwen Busby (2008)  “The Varieties of Resources Experience: Natural Resources Export Structures and the Political Economy of Growth,” World Bank Economic Review, vol. 19, no 2


� Weinthal, Erika and Pauline Jones Luong, (2006) “Combating the Natural Resource Curse: An Alternative Solution for Managing Resource Wealth”, Perspectives on Politics, vol. 4. No. 1,  


� World Bank (2009) “Adapting to Climate Change in Europe and Central Asia". p. 42.


� Evans, Alex, (2010) “Resource Scarcity, Climate Change and Risk of Violent Conflict,” background paper for World Development Report 2011


� German Advisory Council on Global Change, Climate Change as a Security Risk, London, p. 141-143.


� World Bank (2009) “Adapting to Climate Change in Europe and Central Asia". p. 42.


� World Bank (2010) “Disaster Risk Management for Priority Countries, profile on Kyrgyzstan”


� Eurasianet (2010)  “Kyrgyzstan: Melting Glaciers Threaten Central Asia’s Ecology and Energy Future,” 


� Intergovernmental Panel on Climate Change (2007): Impacts, “Adaptations and Vulnerability”


� Oxfam International, (2009) “Reaching Tipping Point: Climate Change and Poverty in Tajikistan”, London  


� Perelet, Renant, (2008) “Climate Change in Central Asia,” Development and Transition” issue 10


� Evans, Alex, (2010) “Resource Scarcity, Climate Change and Risk of Violent Conflict,” background paper for World Development Report 2011.


� Ibid, p.11-14.


� Smith, Dan and Janasi Vivekananda, (2007) “A Climate of Conflict: the Links between Climate Change. Peace and War” a report for International Alert, London


� World Bank (2004) Water and Energy Nexus in Central Asia: Improving Regional Cooperation in the Syr Darya Basin” Washington DC, USA


� Bucknall Julia, Irina Klytchnikova, Julian Lampietti, Mark Lundell, Monica Scatasta, and Mike Thurman (2003) “Irrigation in Central Asia: Social, Economic and Environmental Considerations” Word Bank Report


� Ibid. 


� Ibid. 


� Eurasian Development Bank (2008). Water and Energy Resources in Central Asia: Utilization and Development Issues. Industry Report


� UNDP Regional Bureau for Europe and the Commonwealth of Independent States (2005) “Bringing Down Barriers: Regional Cooperation for Human Development and Human Security”, Central Asia Human Development Report, Bratislava, Slovakia, p. 84-111


� Rakhmatullaev, Shavkat; Huneau, Frédéric; Le Coustumer, Philippe; Motelica-Heino, Mikael; Bakiev, Masharif. (2010). “Facts and Perspectives of Water Reservoirs in Central Asia: A Special Focus on Uzbekistan.” Water 2, no. 2: 307-320.


� Eurasian Transition Group (2009) “Central Asia’s electricity system falls apart” accessed September 27, 2010, http://www.eurasiantransition.org/files/21065726fae7bcc47ab5b9ae873a7d83-251.php


� The World Bank (2004) “Water and Energy Nexus in Central Asia: Improving Cooperation in the Syr Darya Basin”, Washington D.C., USA 


� Hodgson, Stephen (2010). “Strategic water resources in Central Asia: in search of a new international legal order,” EUCAM (EU-Central Asia Monitoring) policy brief no.14


� Sarah O’Hara (2004) “Central Asia divided over use of dwindling water supply” Local Governance Brief, University of Nottingham, U.K


� Ibid. 


� Ibid. 


� Wegerich, K. (2009) “The new great game: Water allocation in post-Soviet Central Asia” Georgetown Journal of International Affairs, p.117-123


� EurasiaNet. (2010) “Shrinking glaciers threaten Tajikistan’s economic dreams.” Accessed November 1, 2010 , http://www.eurasianet.org/print/53541


� Daly, Dr. John C.K.  (2010) “Central Asia's Most Precious Resource - Water, Not Oil”, accessed October 3, 2010 http://www.safehaven.com/article/15475/central-asias-most-precious-resource-water-not-oil


� Allouche, Jeremy, (2007) “The Governance of Central Asian Waters: national interests versus regional cooperation,” Disarmament Forum, p.45-55.


� International Crisis Group (2002) “Central Asia: Water and Conflict,” Asia report no. 34, Brussels 


� Hodgson, Stephen (2010) ‘Strategic water resources in Central Asia: in search of a new international legal order,” EU-Central Asia Monitoring policy brief no.14


� Radio Free, Radio Liberty (2010) “Kyrgyzstan Launches new Hydro-Electric Power Plant” accessed October 4, 2010, 


� � Stern, D. (2008) “Tajikistan hopes water will power its ambitions” accessed November 7, 2010, http://www.nytimes.com/2008/09/01/world/asia/01tajikistan.html 


� Marat, Erica (2009) “Controversy Intensifying Over the Construction of Dams in Central Asia”, Eurasia Daily Monitor Volume: 6 Issue: 88, The Jamestown Foundation


� Ibid.


� Wehrheim Peter, Anja Schoeller-Schletter and Christopher Martius (2008) Continuity and Change: Land and water use reforms in rural Uzbekistan. Socio-economic and legal analysis for the region Khorezm, Institut für Agrarentwicklung in Mittel- und Osteuropa, http://www.iamo.de/dok/sr_vol43.pdf


� Asian Development Bank (2008) “Republic of Uzbekistan: Water Resources Management Sector Project” accessed October 5, 2010, http www.adb.org/Documents/Supplementary-Appendixes/UZB/40086/40086-UZB-SA-A.pdf://


� � Swiss Agency for Development and Cooperation (2008) “Overview of the domain and cooperation projects “ accessed November 6, 2010, http://www.swisscooperation.admin.ch/kyrgyzstan/en/Home/Regional_Strategy/Basic_Infractructure_water_and_energy


� Holm-Muller, Prof. K. and D. Zavgogodnyaya “Conflict-Resolution Mechanisms in Uzbek water users’ Associations: One of the important Institutional criteria.” Accessed October 5, 2010, 


http://www.zef.de/module/register/media/5bd6_DaryaZavgorodnyaya_montpellier.pdf


� Volovik, Dr. Ir. Yegov (2010) “Report: Assessment of Water Sector in Turkmenistan”, Independent study for UNDP Turkmenistan, Ashgabat, Turkmenistan  


� Ibid. 


� O’Hara, Ssarah and Tim Hannan (1999) “Irrigation and Water Management in Turkmenistan: Past Systems, Present Problems and Future Scenarios”, Europe-Asia Studies Vol. 51, No. 1, pp. 21-41 


� Dunn, Arthur, (2010) “Way to Solve the Problem”, http://www.eurodialogue.org/eu-central-asia/Way-to-solve-the-problem


� waterwiki.net (2009)  “Kazakhstan: national Integrated Water Resources Management and Water Efficiency Plan” accessed October 5, 2010, waterwiki.net/.../Kazakhstan_National_Integrated_Water_Resources_Management_and_Water_Efficiency_Plan    


� Ibid. 


� Waltham, Tony and Ihsan Sholji (2001) “The demise of the Aral Sea- an environmental disaster” Geology Today 17 (6)  


� Fergus, Michael (1999) “The Aral Sea environmental crisis: Problems and a way forward” Asian Affairs 30(1 (02): 35.


� Small, Ian, and Noah Bunce. (2003) “The Aral Sea disaster and the disaster of international assistance.”


Journal of International Affairs 56 (2)


� Fergus, Michael (1999) “The Aral Sea environmental crisis: Problems and a way forward” Asian Affairs 30(1 (02): 35.


� MacKay, Joseph (2009) “Running dry: International law and the management of Aral Sea depletion”


Central Asian Survey 28 (1) (03): 17-27.  


� Fergus, Michael (1999) “The Aral Sea environmental crisis: Problems and a way forward” Asian Affairs 30(1 (02): 35


� Waltham, Tony and Ihsan Sholji (2001) “The demise of the Aral Sea- an environmental disaster” Geology Today 17 (6)   


� Spoor, Max (1998) “The Aral Sea basin crisis: Transition and environment in former Soviet Central Asia” Development & Change 29 (3) (07): 409.


� International Fund for saving the Aral Sea- Executive committee. 2008. Action Report of the International Fund for saving the Aral Sea from the period of 2002-2008. Period of Chairmanship of the Republic of Tajikistan. Dushanbe-2008


� Bharghouti, Shawki. (2006) An independent evaluation of the World Bank’s support of regional programs: Case study of the Aral Sea water and environmental management project. Report No. 39284. Washington, D.C.


� International Fund for Saving the Aral Sea Executive Committee. 2008. Action report of the International Fund for Saving the Aral Sea for the period of 2002-2008: Period of Chairmanship of the Republic of Tajikistan. Dushanbe


� Fergus, Michael (1999) “The Aral Sea environmental crisis: Problems and a way forward” Asian Affairs 30(1 (02): 35


� MacKay, Joseph (2009)” Running dry: International law and the management of Aral Sea depletion” 


Central Asian Survey 28 (1) (03): 17-27. 	 


� World Bank. (2008) “Innovative approaches to ecosystem restoration: Kazakhstan’s Syr Darya control and northern Aral Sea Phase I project. Water Feature Stories, 23, 1-2


� Weinthal, Erika (2001) “Sins of Omission: Constructing the Negotiating Sets in the Aral Sea Basin,” Journal of Environment and Development, Vol. 10, no. 1, p. 50-79.


� Glantz, Michael H. (2007) Aral Sea basin: a sea dies, a sea also rises. Ambio,36(4):323-327


� Ibid. 


� Wergerich, Kai (2008) “Passing over the conflict: the Chu-Talas water basin agreement as a model for Central Asia” in  Central Asian Waters, eds. Raham, H.M., and O. Varis, Water and Development Publications, Helsinki Univ. of Technology, Finland


�  United Nations Economic Commission for Europe (2010) “ Activities in the framework of the working group on institutional and legal strengthening and the development of Aral Sea basin programme-3” accessed October 3, 2010 http://www.unece.org/env/water/cadialogue/wg_en.htm


� International Fund for Saving the Aral Sea Executive Committee. (2008) “Action report of the International Fund for Saving the Aral Sea for the period of 2002-2008: Period of Chairmanship of the Republic of Tajikistan.” Dushanbe


� Ibid


� Ibid


� United Nations Economic Commission for Europe. (2010) “Activities in the framework of the working group on institutional and legal strengthening and the development of Aral Sea basin programme-3.” Accessed October 3, 2010 http://www.unece.org/env/water/cadialogue/wg_en.htm


� UN Department of Public Information- News and Media Division (2009) “ Secretary General promises UN assistance in formulating long-term sanctions to water, energy issues of Aral Sea Basin, in message to Almaty meeting” accessed November 2, 2010, http://www.un.org/News/Press/docs/2009/sgsm12210.doc.htm


� "Ban outlines UN role in resolving Central Asian tensions over water resources,” April 6, 2010,  UN News Centre, accessed on December 11, 2010,http://www.un.org/apps/news/story.asp?NewsID=34291&Cr=central+asia&Cr1


� Victor Dukhovny, Dr. Vadim Sokolov, Dinara Ziganshina, “Some ideas about IWRM implementation in Central Asia”, ( Paper presented at Seminar on the Role of Ecosystems as Water Suppliers, December 13-14 2004) accessed on December 11, 2010, http://www.unece.org/env/water/meetings/ecosystem/Discpapers/SIC-ICWC_en.pdf


� V.A. Dukhovny, V.I. Sokolov, M.G. Khorst, “Pilot Projects on IWRM Implementation,” accessed on December 11, 2010, http://www.cawater-info.net/bk/iwrm/pdf/041_e.pdf


� “Regional Water Knowledge Hub for Integrated Water Resources Management in Central Asia,” Asia-Pacific Water Forum, accessed on September 13, 2010, http://www.apwf-knowledgehubs.net/h9_iwrm_in_central_asia.php


� “"Bringing Down Barriers: Regional Cooperation for Human Development and Human Security", accessed on September 13, 2010, http://europeandcis.undp.org/home/show/A4CCA19E-F203-1EE9-B98F575C8C508755


� Ibid


� Emerson and Jos Boonstra, Nafisa Hasanova, et al., "Monitoring the EU's Central Asia Strategy, EUCAM, accessed on December 11, 2010, http://www.eucentralasia.eu/fileadmin/user_upload/PDF/Final_Report/EUCAM-Final-Report.pdf


� Waterwiki.net, “Promoting IWRM and Fostering Transboundary Dialogue in Central Asia,” http://waterwiki.net/index.php/Promoting_IWRM_and_Fostering_Transboundary_Dialogue_in_Central_Asia


� Ibid. 


� Ibid. 


� Padowski, J., and J. Jawitz. (2009) "The Future of Global Water Scarcity: Policy and Management Challenges and Opportunities" The Whitehead Journal of Diplomacy and International Relations 10.2: 99-114. 


� Waterwiki.net “Experience: The Process of Preparing a National IWRM and Water Efficiency Plan for Kazakhstan,” accessed December 11, 2010, http://waterwiki.net/index.php/Experience:_The_Process_of_Preparing_a_National_IWRM_and_Water_Efficiency_Plan_for_Kazakhstan#Key_Areas_of_the_Draft_National_IWRM_and_WE_Plan


� “Status Report on Integrated Water Resources Management and Water Efficiency Plans,” UN-Water, accessed December 11, 2010, http://www.unwater.org/downloads/UNW_Status_Report_IWRM.pdf


� Ibid.


� The World Bank. (2010) The World Bank’s strategy in Tajikistan: 2010-2013- Executive Summary. accessed October 3, 2010


� The World Bank. (2010) Europe and Central Asia- Annual report 2010: Working with partners. accessed October 3, 2010


� The World Bank. (2010) Country partnership strategy for the republic of Tajikistan, Report number:50769-TJ


� Ibid. 


� European Communities (2009) “The European Union and Central Asia- A New Partnership in Action” p. 7


� European Commission External Relations (2009) “Environment and Water -The EU and Central Asia: Strategy for a New Partnership” 


� Ibid. 


� Ibid. 


� European Communities (2009) “The European Union and Central Asia- A New Partnership in Action”, p. 44


� Hodgson, Stephen (2010), “Strategic Water Resources in Central Asia: in search of a new international legal order”, Policy Brief, EUCAM: EU-Central Asia Monitoring 


� Ibid. 


� Economic and Social Commission for Asia and the Pacific “SPECA background information”, accessed November 10, 2010


� Ibid. 


� United Nations Economic Commission for Europe (UNECE) and United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) (2010) “Strengthening Regional Cooperation in Central Asia: A contribution to long-term stability and sustainable development of Afghanistan” SPECA Economic Forum, p. 16-17


� The Shanghai Cooperation Organization (2010), “Brief introduction to the Shanghai Cooperation Organization” [online], info retrieved on November 10th, 2010, from http://www.sectsco.org/EN/brief.asp


� Thrassy N. Marketos, China’s Energy Geopolitics: The Shanghai Cooperation Organization and Central Asia (Oxon & NY: Routledge, 2008), pp. 324-325.


� World Bank (2004) Central Asia- regional electricity export potential study. Europe and Central Asia Region. Working Paper, Report 33877. Washington D.C.


� World Bank (2010) Country partnership strategy for the Republic of Tajikistan. Report no. 50769-TJ. Washington, D.C.


� World Bank (2004) Central Asia- regional electricity export potential study. Europe and Central Asia Region. Working Paper, Report 33877. Washington D.C.


� Eurasianet. (2010) Tajikistan: Dushanbe teachers feeling pressure to make Rogun payments. March 28, 2010. accessed November 4, 2010,  http://www.eurasianet.org/departments/insightb/articles/eav032910.shtml


� Wegerich, K. (2008) Hydro-hegemony in the Amu Darya basin. Water Policy 10 Supplement 2, 71-88.


� Ferghana.ru (2010) “Uzbekistan urged the government of Tajikistan to run independent examination of the Rogun project Information Agency, Moscow,  accessed November 5, 2010  http://enews.ferghana.ru/news.php?id=1558&mode=snews


� Wegerich, K. (2009) “The new great game: Water allocation in post-Soviet Central Asia” Georgetown Journal of International Affairs, p.117-123


� Stern, D. (2008) “Tajikistan hopes water will power its ambitions.” Accessed October 20, 2010, http://www.nytimes.com/2008/09/01/world/asia/01tajikistan.html?_r=1&scp=84&sq=tajikistan&st=nyt


� Wegerich, K. (2008) “Hydro-hegemony in the Amu Darya basin” Water Policy 10 Supplement 2, 71-88.


� International Crisis Group (2002) Central Asia: Water and Conflict. ICG Asia Report no. 34, 30


� World Bank. (2010) “World Bank Vice-President for Europe and Central Asia Philippe Le Houerou visits Tajikistan.” accessed November 4, 2010 <http://go.worldbank.org/M0I4RUSRD0>


� Eurasianet (2010) Tajikistan: World Bank offer energizes Rogun hydropower project, accessed September 20, 2010, <http://www.eurasianet.org/print/57580


� UN News Service (2010) “Ban outlines UN role in resolving Central Asian tensions over water resources.” Accessed October 28, 2010, <http://www.un.org/apps/news/printnewsAr.asp?nid=34291>


� International Crisis Group. (2002) Central Asia: Water and Conflict. ICG Asia Report no. 34, 30


� International Crisis Group (2005) “The Curse of Cotton: Central Asia’s Destructive Monoculture” Brussels


� Environmental Justice Foundation (2006) “White Gold: the True Cost of Cotton”, London 


� Luong, Pauline Jones and Erika Weinthal, (2001) “Prelude to the Resource Curse: Oil and Gas Development Strategies in Central Asia and Beyond,” Comparative Political Studies, vol. 34, p.367-399.


� Thurman, Mike (2001)  “Irrigation and Poverty in Central Asia: A Field Assessment,” World Bank


� Bucknall, Julia et al, “Irrigation in Central Asia: Social, Economic and Environmental Considerations”, World Bank


� Sandler, Marc, (2005) “Vertical Coordination in Cotton Supply Chains in Central Asia,” in the Dynamics of Vertical Coordination in Agrifood Chains in Eastern Europe and Central Asia, World Bank


� International Crisis Group (2005) “The Curse of Cotton: Central Asia’s Destructive Monoculture” Brussels p. 12-14.


� Wall, Caleb (2008)  “Barriers to Technological Change and Agricultural Reform in Khorezm, Uzbekistan,” in Continuity and Change: Land and Water Reforms in Rural Uzbekistan, Leibniz Institute for Agriculture Development in Central and Eastern Europe, p. 145-164.


� International Crisis Group (2005) “The Curse of Cotton: Central Asia’s Destructive Monoculture” Brussels p. 13.


� Sandler, Marc, (2005) “Vertical Coordination in Cotton Supply Chains in Central Asia” in the Dynamics of Vertical Coordination in Agrifood Chains in Eastern Europe and Central Asia, World Bank p. 87-92.


� Asian Development Bank(2008) “Republic of Uzbekistan: Water Resource Management Sector Project,”


� TEEB Report for Business, Economics of Ecosystems and Biodiversity (2010) “Case Studies: Cotton and the Aral Sea and Timber in China”, Annex 2.1 United Nations Environmental Program 


� Mueller, Mark (2008) “Where has all the Water Gone?”, in Continuity and Change: Land and Water Reforms in Rural Uzbekistan, Leibniz Institute for Agricultural Development in Central and Eastern Europe, p. 89-104.


� Asian Development Bank (2008) “Uzbek water study” p. 5-14.


� Bucknall, Julia et al (2003) “Irrigation in Central Asia: Social, Economic and Environmental Considerations” World Bank, p. 5-8.


� Asian Development Bank (2008) “Uzbek water study” p. 5-14.


� Thurman, Mike (2001)  “Irrigation and Poverty in Central Asia: A Field Assessment,” executive summary, World Bank, 


� Ibid. p. 11-13.


� Ibid, p.26-32.


� Bucknall, Julia et al. (2003) “Irrigation in Central Asia: Social, Economic and Environmental Considerations” World Bank, p. 8-12 


� Thurman, Mike (2001) “Irrigation and Poverty in Central Asia: A Field Assessment,” World Bank, p. 31-36.


� Asian Development Bank (2007) “Republic of Uzbekistan: Land Improvement Project,”


� Nichols, Joshua (2002) “The Indus Waters Treaty”, The Henry L. Stimson Center, Washington D.C.


� Ibid. 


� Mehta, Jagat S. (1988) “The Indus Water Treaty: A Case Study in the Resolution of an International River Basin Conflict”. Natural Resources Forum, 12: 69–77


� Salman, M.A. Salman (2008) “The Baglihar difference and its resolution process- A triumph for the Indus Waters treaty? Water Policy nr. 10.


� Indus Waters Treaty (1960) Article II (1) “Provisions regarding Eastern Rivers”, p. 4, World Bank, http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/SOUTHASIAEXT/0,,contentMDK:20320047~pagePK:146736~piPK:146830~theSitePK:223547,00.html


� Indus Waters Treaty (1960), Article III (1) “Provisions Regarding Western Rivers” p.6, World Bank http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/SOUTHASIAEXT/0,,contentMDK:20320047~pagePK:146736~piPK:146830~theSitePK:223547,00.html


� Salman, M.A. Salman (2008) “The Baglihar difference and its resolution process- A triumph for the Indus Waters treaty? Water Policy nr. 10


� Ibid. 


� Ibid.


� Ibid.


� Ibid. 


� Ti Le-Huu and Lien Nguyen-Duc (2005), “Mekong Case Study” UN-ESCAP, Water Resources Section, Division of Environment and Sustainable Development, New York: UN Press, p. 15.


� Mekong River Commission website, “About the MRC: Vision and Mission”, accessed November 10, 2010, http://www.mrcmekong.org/about_mrc.htm 


� Ananth Krishnan (2010) “China’s assurance to neighbors over Brahmaputra, Mekong dams, The Hindu” in International section, accessed November 18, 2010, from http://www.thehindu.com/news/international/article893986.ece


� Ti Le-Huu and Lien Nguyen-Duc (2005), “Mekong Case Study” UN-ESCAP, Water Resources Section, Division of Environment and Sustainable Development, New York: UN Press p. 3.


� Ibid. p. 5.


� Ibid. p. 10.







444

4

 


  


PAGE  
3

_1225103727.xls
Chart1

		Kazakhstan

		Turkmenistan

		Uzbekistan

		Kyrgyzstan

		Tajikistan



GDP per capita (PPP US$)  2007

Country

GDP per capita (PPP US$)

Central Asian Countries GDP per capita (PPP US$)  2007

10863

4953

2425

2006

1753



hdr_data_20100330

		

				GDP

				per

				capita

				(PPP US$)

				 2007

		Kazakhstan		10,863

		Turkmenistan		4,953

		Uzbekistan		2,425

		Kyrgyzstan		2,006

		Tajikistan		1,753
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