WATER AND ENERGY POTENTIAL OF TAJIKISTAN
Sustainability of any state, regardless of historical era, has always been inextricably linked to the availability of strategic resources that could provide the progressive development of the nation and guarantee its security. This is especially the so-called package of resources that are strategically necessary for every state, constantly evolved over time and changed in the context of the world's scientific progress.

It should be noted that starting from the XIX-th century, the strategic coloration would progressively begin to acquire energy resources. Such a problem especially in the past three decades of the twentieth century, under result of which, certain trend eventually led to the worldwide spread of the term "energy security" that particular importance of the current issue falls on 70s of the last century – the period of two world oil crises.

It is precisely oil that has played a leading role in the global mainstream concept of "energy security". Such statement, of course could be questioned by the fact that the primary basis of industrialization advocated was not oil but coal, which has frequently been the stumbling block in the policies of some European nations. Accordingly, it would be right to the point to mention the long struggle of France and Germany for control of the province Alsace and Lorraine. Nevertheless, precisely because of oil energy issues has been introduced to the rank of the key problems of the world politics.

It is necessary to note that, energy security is rather widespread today that has some stereotypical interpretations. In the general context, under energy security notion more often understood the task of the state in safeguarding the nation with all the necessary energy resources. In Western literature the energy security is often equated with the problem of foreign energy dependence and the consequent task of creating a guaranteed source of energy both within the country and outside it (security of supply).  Exactly under this context, "energy security" is interpreted in a number of U.S. scientific papers; for example in Patrick Clawson’s study "Energy and National Security in the 21 century" and collective works "Energy and safety".

Specifically some Russian authors due to the nature of Russia's economy often treat energy security as part of the economic security of the government. For example, O.I. Lobov believes that "the special role of the Heat & Energy Complex in providing economic security legalizes the introduction of the concept of energy security of society". Jointly with other well-known authors Bushuev V.V., Mastepanovym A.M. and Rodionov P.T, identifie energy security "for ensuring economic and national security, depending on the energy factor".

Having analyzed the above mentioned, in our view, the popularity of the concept "energy security" and the stereotypes of its interpretations may lead to undesirable scientific terms simplifications. Energy security cannot be seen purely in the narrow thematic and technical context. In this context, energy security is an integral part of the whole system of national security. However, there is every reason to believe that the interpretation of energy security as an integral part of national - more phenomenon post bipolar epoch, significantly reduce the priority of the military and political factor and in forwarding non-traditional threats and challenges of national life.

It should be noted that a stable and sustainable economy depends on the energy balance of the country, addressing the energy crisis and the possibility of adequate provision of electricity production and social structures. The direction of problem solving is determined by each country to a greater extent based on available natural resources. Moreover, the provision of water and energy security of the country determines the level of development of all sectors of the country’s economy.
Obviously, the bulk water of the Aral basin formed in the Republic of Tajikistan. According to Tadzhikgiprovodhoza report, annual river runoff in the country is 65,1 km3, within Tajikistan it is formed 51,2km3. These resources, together with snowfields, which cover 8% of the territory, form the vast reserves of fresh water (as reported 845 billion m3). Total Water Resources of Tajikistan takes the second place after Russia in the CIS. Data on stocks of water resources in the Aral Sea are shown in (Table 1).

Table 1

Water resources of the Aral Sea (БАМ)

	Country
	Amu Darya basin
	Syr Darya basin
	Total in БАМ:

	
	
	
	km3/year
	%

	Kazakhstan
	-
	4,5
	4,5
	3,9

	Kyrgyzstan
	1,9
	27,4
	29,3
	25,3

	Tajikistan
	62,9
	1,1
	64,0
	55,4

	Turkmenistan (with Iran)
	2,78
	-
	2,78
	2,4

	Uzbekistan
	4,7
	4,14
	8,84
	7,6

	Afghanistan
	6,18
	-
	6,18
	5,4

	Total
	78,46
	37,14
	115,6
	100


*Source: Ministry of Land Reclamation and Water Resources of Tajikistan
As the exemplified the data shows in the tables above, from the entire stock of water resources in the Aral Sea major part allocated to Tajikistan that is 64, 0 km3 / year, including 62.9 km3/ year in the Amu basin. The proportion of Tajikistan and Kyrgyzstan in the formation of surface runoff in the region is about 85%. Practically, major amount of water used in Central Asia comes from two major rivers - the Amu Darya and Syr Darya and flows into Uzbekistan and Turkmenistan. According to the established rules, the following limits on water intake: -0.09 km3 for Kyrgyzstan, Tajikistan -7-9 km3 for Turkmenistan -22 km3 and for Uzbekistan -22-23 km3.

As it was mentioned above, Tajikistan ranked second in the CIS, after Russia and it is on absolute natural resources. As for the technical efficiency of individual streams, the picture is completely different. This comparison clearly shows the main Tajikistan and Kyrgyzstan rivers - Panj, Vakhsh, Narin with the main river of Russia - Volga (Table 2).

Table 2

Comparative analysis of the effectiveness of hydropower

capacity of the rivers Panj, Vakhsh, Narin and Volga

	Indicators
	River

	
	Panj
	Narin
	Vakhsh
	Volga

	Length, km.
	1000,8
	535
	691,0
	3690,0

	Consumption in the outfall, m3 / s
	2135,6
	480
	618,3
	7790,0

	Capacity, million kW
	11,42
	5,8
	8,4
	6,2

	Energy production, billion kWh
	100,1
	56,9
	74,1
	54,0

	Specific power, thousands kVt. / km.
	11,4
	10,8
	12,2
	1,7


The above data suggest that, despite the many times more runoff of the Volga and its greater length, it has significantly less potential, both in capacity and electricity production than Tajik rivers. As for the power density per kilometer length of the river, it is less than the Volga than Panj and Vakhsh almost ten times. Moreover, hydropower in Tajikistan is highly effective economically.

It ought to be mentioned that the share of Tajikistan accounts for about 70% of the hydroelectric potential of Central Asia and is now the Republic uses only 7% of all water in the region, which is about 11, 4 km3/year. The average annual electricity output of the Republic of Tajikistan in the range of 16,5 to 18,5 billion kWh. depending on the mode of operation of the plant. The most powerful not only in Tajikistan but also throughout the Central Asia, is Nurek formed in the Vakhsh and it has a capacity of 30000 MW with average annual electricity output to 10,5-12 billion kilowatt-hours

It should be mentioned that Tajikistan is one of the world's leading manufacturers of hydropower and hydropower is the biggest economic resource. Currently 5% is used only of its economically acceptable capacity of 17 large and 69 small hydropower plants. Since 2000, the average power output is about 15 GW. hours / year, 96% of which is generated by hydropower stations.

Nevertheless, in recent years a number of problems hindering the development of this sector of the national economy have occured. One of the main problems which may hinder the development of water and energy infrastructure of the republic - is unsatisfactory (especially the technical condition) hydropower plants, which need to be upgraded and integrated reconstruction. Therefore, in the mountainous Tajik hydropower facilities giant warehouses are equipped to store water upstream and high dams for water retention (there are nine reservoirs, which contain from 0,028 to 10, 5 billion m3 of water). These structures are now in need of careful monitoring and maintenance, as they are located in earthquake zones and any breakthrough could threaten the valleys downstream. Moreover, the aggravation caused by landslides, mud flows, sometimes creating disastrous consequences for the hydroelectric power station, resulting in a deterioration cascade and the entire energy infrastructure lowland regions. An example to that could be Baipaza landslide that has once again intensified after 2002. Created a dangerous backwater in the tailrace Baipazi HPP, water logging threatens the station.     

As it is known, during the Soviet period monitoring and maintenance of dams were planned and implemented at the state level, and now it is a task that Tajikistan is unable to provide. Insufficient financing of energy infrastructure leads to an increase in breaches in dams, breakdowns of turbines and transformers and reduction of staff and monitoring. By modern estimations, hydropower of Tajikistan loses 30-40% of energy generated in the production process (10% under normal circumstances). These losses place an additional burden on the energy system of the Republic of Tajikistan.

There is a problem aggravation because of disruption of the economic relations in Tajikistan leading to the formation of stable summer time surplus hydroelectric power (in the amount of 1,5 billion kWh), which is not marketable in the domestic and foreign markets. This energy in the form of idle discharges water uselessly lost. Lack of electricity in autumn and winter has caused a defective functioning of educational institutions, medical institutions and other welfare and productive sector, especially in rural areas. Without full access of population the industries and the electricity Millennium Development Goals in Tajikistan may be impracticable.
We should note, that hydropower does not consume water as it seems but greatly affects the water management and its usage in other sectors. Energy production equipment is very expensive in technical provision. The demand for electricity, the peak of which occurs in winter and require withdrawals from the reservoirs at this time, comes into conflict with cross-border needs of agriculture (especially the Republic of Uzbekistan), which needs water every season. Therefore, the production of hydropower is an important factor that must be taken into account when drawing up national and regional water distribution.

Problematic issue here could be the lack of data on the necessary investments and funds for maintenance or the priorities of rehabilitation and completion of the water and energy infrastructure. Firstly there should be an impact to undertake a complete inventory of objects of water and energy infrastructure and assess their status. As part of this assessment and within government priorities in other sectors (eg transport and agriculture) would be possible to identify and prioritize for investment in water and energy sector. The government should decide on priorities based on analysis of the cost of various options and their respective value added (including the social value).    

Nowadays, the Government pays special attention to the development of the energy sector and promotes a phased solution to the problems of hydropower. In recent decades, a significant budget line of the Republic directed to the electricity. Therefore, starting from 2001, this issue develops the budget expenditures without sharp fluctuations, and in 2007 it was only 65,715 million dollars.  Accordingly, the Government of the Republic has a consistent problem-solving energy. Thus, according to the Concept of development of the fuel and energy complex it is planned to finish the construction of Sangtuda hydropower station before the end of 2010 in conjunction with the Islamic Republic of Iran (Government of the Islamic Republic of Iran in accordance with the Memorandum of Understanding for the construction of Sangtuda-2, signed by the both Parties on June 11 2005 that provided a soft loan of 180 million dollars for the construction of the hydroelectric power station).

One should also add that the first place in terms of  priority and power would certainly be Rogun (dam height 335 m, the capacity 3,6 MW), the annual electricity output that may exceed $14 billion kWh and the total cost would approximately exceed 3,4 billion dollars. According to the experts, Rogun hydropower station would not only increase the total electricity output cascade on the Vakhsh River, but allows it to work in the regime needs to provide energy. Rogun and Sangtuda-2 appearance would develop electricity generation in the Republic of Tajikistan up to 31-33 billion kWh. Electricity excess could be about 8-10 billion kWh per year.

Generally, at least theoretically, upon completion of formerly (2006) started construction of the second stage Rogun and Dashtidzhum hydroelectric power station the generation in 2020 would reach approximately 57 billion kWh. hours. Undoubtedly, such impact will be of great importance not only for Tajikistan, but also enables exporting electricity to the southern neighboring countries. Export of electricity, due to geographical location of Tajikistan is economically justified, as in neighboring countries and in foreign countries. There will be solutions of such issues as the interchange of the summer and winter electricity, delivery capacity under construction of Rogun and Sangtuda power station in southern Kazakhstan and Russia and have the prospect of electric power transmission in Afghanistan, Pakistan and China. After these two stations start their service, the volume of electricity production would greatly increase and the republic will receive a powerful impetus to economic development and a source for the development of its main natural resource - hydropower.

We should note that one of the issues of the regional nature in Central Asia is the issue of integrated management of water resources. The Republic of Tajikistan as part of the world community cannot ignore the general trends in global energy demands for the 21st century. World community has clearly formulated three main objectives of energy in future - sustainable energy: economic use of energy, energy efficiency and increased use of renewable energy.

As it is clear hydropower is based on renewable energy and is not accompanied by the emission of pollutants. The current level of use of substitutes for the consumption of conventional fossil fuels in the amount of 1,86 million tons. This is resulted in lower emissions of anthropogenic substances in Tajikistan.  

Experts report show cost-effectiveness of the capacity of small rivers and drains to the creation of small and mini-hydro power 1-1000kW. Although the resources of small rivers make up about 5% of the hydropower potential of the country, the development of only 10% of the hydropower potential of small rivers in the middle and high belt would electrify 70% of small settlements. To construct of such stations all possibilities are produced - local building materials, free labor, etc., and they quickly pay for themselves (4-7 years).

It is necessary to note that the provision of water and energy security of the country could become a major focus of the integration of cooperation. It must be borne in mind that such condition will affect complex activities inherent in the States with economies in transition, among which the most important may be the following:

-efficient use of produced electricity, complete provision of needs and increase export opportunities for the electricity in future (as aforementioned, with operation of hydroelectric plant  Sangtuda -2, as well as the completion of the second stage of Rogun and Dashtidzhum hydroelectric plants  in 2020 the volume of electricity production might go doubled and could reach the level of 57 billion kWh. hours);

 -rehabilitation, modernization and comprehensive reconstruction of the existing hydroelectric plants and power facilities, using the latest global innovative technologies based on electricity and water conservation; 

-detailed issue management of water and energy resources, taking under consideration the key role of water in the improvement of the environment and sanitary-epidemiological recovery, ensuring food sovereignty, as well as overcoming and reducing poverty. This will allow the country to solve its major problems - increase employment, new jobs, reduce excessive labor migration and reduce poverty population;

- development of mutual beneficial cooperation, development of criteria and indicators for effective cooperation in transboundary river basins, development of regional (assuming the Central Asian region) and generally for international cooperation on development of hydropower resources of Tajikistan

Certainly, the realization of the aforementioned events is inconceivable without preparation of required number of highly qualified personnel and bringing together research institutes. It is obvious that the achievement and the development of any industry greatly depend from qualified personnel. That is why, appropriate development and enhancement of training for professionals within the country and beyond, strengthening the system of training highly qualified experts in the sphere of water, energy and environment sectors with the organization of training of ecologists and economists, water management and international water management relations is necessary. Training can also be accomplished by holding seminars on management of hydropower potential, organization of work, training courses and other forms of education.

In our view, sustainable use of hydropower potential of the Republic may also greatly depend from the nature of the economic relations between the transboundary basins. Accordingly, pending trend of economic integration in Central Asia should be taken under consideration. Mutual beneficial economic cooperation is considered basic political stability and sustainable development of the region. Therefore, regional cooperation in transboundary river basins in the Amu Darya and Syr Darya rivers should cover not only water management but also agriculture, energy, industry, communications infrastructure and joint investments in the companies dealing with water and energy management. We assume that, from this integration process count the solution of many economic and environmental problems of the Aral Sea basin.

It is widely known that economic growth is unimaginable without increased investment and the investment process. The experience of economic reforms has shown that to overcome the transformational recession and the beginning of output the economy on a sustainable path of economic recovery, there must be a number of conditions - the establishment of a transparent market legislation extending the entrepreneurial activity, investment activity and the formation of owners class interested in long-term development.

Water and energy infrastructure is known as capital-intensive. Therefore, according to some data the cost of the electricity sector for the period until 2015 estimated 7, 950 billion dollars. To implement national strategies for hydropower to 2015 there should be 6800 million U.S. dollars additional international investment. Stated earlier in the text, some figures show how high should be the level of investment in this sector in order for Tajikistan to come to a decision to rehabilitate its water infrastructure. Therefore, in today's difficult economic situation the state must choose those priorities that are most urgent and effective in the water and energy infrastructure. After the establishment of clear and comprehensive priorities the Republic will have a stronger position to appeal to the international community for help.

Due to our opinion, in the nearest years, the Republic might have a task to create a new investment mechanism inherent in the economy market. Such circumstances like; the natural market regulators, including investment vehicles that get distorted, leading to a variety of adverse economic transition processes that create macroeconomic instability blocking the possibility of economic growth. In general, analyzing the figures one can come to a conclusion that the capital investment about U.S. $2 billion under hydroelectric complex in the Republic of Tajikistan for 5-7 years it might get electricity to export at least 10 billion kWh per year.
Economic development of Tajikistan can become favorable if the country could take advantage of hydropower potential to guide more intensive cooperation with the CIS countries, as well as attracting foreign direct investment for the construction of hydropower facilities. 

Taking under consideration the common historical past, transboundary basins and close economic relations, regional and international policies in Tajikistan should be based on mutual respect for neighboring countries, strict observance of international laws, treaties and agreements. But in any case, primarily the interests of Tajikistan must be satisfied. Common regional interests in the present conditions can only be viewed as the harmonization of national and mutual beneficial conditions. In our view, at the regional level it is necessary to complete the formation of relations and the development of mechanisms of interaction between Central Asian countries in the field of mutual optimization of water and energy resources of transboundary river basin of Aral Sea and to continue work on creating a common electricity market.

Water policy, including water and energy aspects of Tajikistan are stated in the concept of rational use and protection of water (realized in December 2001). If this document is public policy, its recommendations and targets should be revised, precise, clear and prioritized, and their relative costs and social impacts should be evaluated with the help of a strategic action plan. As far as this action plan could serve as a benchmark for all projects and measures approved by the Government in the water and energy sector. It should be designed using approaches from the top down and bottom up, as needs must be aggregated at the local and state level, taking under consideration the national strategic priorities.

In whole, Tajikistan, having unique natural recourses, could successfully develop its economy and provide decent living for people within and the entire region of Central Asian states developing only water and energy resources. Therefore, in the perspective of a comprehensive solution it can promote the rational and efficient use of water and energy resources and ensure sustainable development of transboundary water management, that they may become one of the most important areas of growth of national economy competitiveness.
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