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Abstract: The revitalization of the Rogun hydropower station project and launch of an 
Initial Public Offering has led the water-energy disputes between Tajikistan and 
Uzbekistan to a new stage. While two riparian states advocate their positions from their 
own perspective, it gives the impression of being a “prisoners’ dilemma” case from a 
regional cooperation point. This paper aims to review the decision of project revitalization 
from the unconventional security perspective, focusing mainly on its impact on Tajikistan. 
The scope will be limited to economic, energy, social and political security. The paper 
attempts to reveal the existing unconventional security threats and suggest possible 
solutions for the arising problems. 

Keywords: water-energy trade-off; unconventional security; opportunity costs; Tajikistan; 
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1. Introduction 

How to adequately meet growing energy needs is a vital question for every nation. The Central 
Asian (CA) republics, endowed with abundant natural resources and Soviet inherited energy systems, 
have their own path of energy policy, non-diverseness being the common characteristic for all. Two 
consequent years of energy crisis during the harsh winters of 2008 and 2009 led the Government of 
Tajikistan (GoT) to revitalize the frozen Rogun Hydropower Station (HPS) project. The GoT claims 
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that Rogun HPS will strengthen energy security and accelerate the development of industry and 
economic progress in Central Asia [1]. 

Energy security is undoubtedly one of the main building blocks of economic development and 
social and political stability. However, the methods of achieving energy security should also take into 
account the overall security principles in order not to destabilize the economic, social and political 
systems while attempting to strengthen one of the pillars of that overall security. 

GoT’s decision to re-launch the construction of the tremendous Rogun HPS fueled the intricacy 
between the upstream Tajikistan and downstream Uzbekistan, leading the annually re-occurring  
water-energy disputes to a new stage. At a glance, the positions these states take seem to be the best 
options from their individual perspectives, while being a “prisoners’ dilemma” case from the regional 
cooperation perspective [2]. The prisoners’ dilemma concept, also applied to water-related conflicts, is 
known for suggesting optimal “win-win” solution through cooperation and on the contrary, resulting a 
continuous “lose-lose” cycle through prioritizing individual objectives over the system’s objectives [3]. 

The current paper aims to study the impact of revitalization of the Rogun HPS project on national 
and regional unconventional (Factors that lead to degradation by stifling the economic growth, quaking 
the socio-political stability and harming the environment.) security from the Tajik people’s 
perspective. By this, the paper targets to shed light on the neglected side of the problem—being the 
effect of a unilateral decision on the internal and regional security. Additionally, the study searches for 
possible solutions for the water-energy dispute. Direct environmental impacts of the project such as 
impact on water quantity and quality, impact on agricultural productivity, soil degradation and Aral 
Sea disaster, sufficiently covered by Hartman [4], Tookey [5], Rakel [6], Laldjebayev [7] and others 
will not be considered within the scope of this paper. 

The next section reviews the unconventional security literature and its applicability to the Rogun 
HPS project case. The third section briefs the Soviet period water-energy nexus and reasons for its 
actual failure as well as reasons for revival of the need for a large dam such as Rogun. The impact of 
large dams, the case of Rogun, its history during the soviet and post-soviet periods and discussion of 
its current technical condition, take place in the fourth section. The fifth section tackles the economic 
and socio-political security aspects of the project revitalization decision. The later sections discuss the 
possible alternative options and derive conclusions. 

2. Unconventional Aspects of Security in Central Asia 

Conventional security theory encompasses the ways of identifying and responding effectively and 
properly to any external or internal threat or aggression with the means of military force. It used to 
serve as a basis for any national security doctrine before the end of the Cold War. Today, threats may 
be not only military as traditionally described, but may include a variety of other forms. The 
unconventional security threats such as environmental, economic, social and political threat, gained 
more importance after the end of the Cold War period, expanding the scope of security-based studies. 

Definition of unconventional security threats varies from case to case [8]. The definition by  
Ullman [9], describes unconventional threats to security as “anything degrading the quality of life of a 
nation or limiting the nation’s policy options”. This definition is criticized by some for being broad, so 
that it may include too many variables, which in turn can make it ineffective for policy analysis [4]. 
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The criticism of Ullman’s [9] unconventional security theory is appropriate to a certain extent; 
therefore it is important for the analysis to choose the relevant variables and their measurable 
indicators to perform a feasible analysis. For the application of this theory, it is necessary to check the 
causational relationship between the project revitalization and ongoing trends in the energy, economic 
and socio-political spheres. 

Another unconventional security approach by Levy [10] defines the situations in which some of the 
nation’s values are drastically degraded by external action as a threat to security. Sometimes, the scale 
and magnitude of a threat is highly underestimated or concealed from the public due to certain political 
or economic reasons. Therefore, it might not always be clear whether the existing threat is internal or 
external until the drastically degrading event occurs. For example, one could not see any security 
concern or strong opposition against the construction and operation of the Chernobyl Nuclear Power 
Plant (NPP) in Ukraine before the well-known accident that took place in 1986. Although the accident 
occurred during the soviet ruling period, the conflict between Belarus and Ukraine due to the accident 
arose only five years later when the Soviet Union collapsed. The dispute between Tajikistan and 
Uzbekistan thus also corresponds to the aforementioned theory by Levy [10]. 

Hence, an attempt to make a reasonable conclusion will be made by exploring the energy policy, 
and the economic and socio-political trends in Tajikistan. The possible impact of the project 
revitalization on the energy sector and the economic and socio-political spheres can be revealed via the 
following indicators respectively: 

(a) by looking at a status quo of the energy sector policy and analyzing the possible future options as 
well as their opportunity costs; 

(b) by observing the dynamics of macroeconomic indicators and short and medium term economic 
stability analysis as well as looking at the successfulness of high priority state programs such as 
healthcare, education and social security; 

(c) by analyzing the socio-political atmosphere through the national and international media and 
concerns of the people, government, political opposition and downstream neighbors. 

Based on these three impact analysis, the current study attempts to assess the possible security risks 
rising from the decision of revitalizing the Rogun HPS project. Furthermore, the study will examine 
the impact of project revitalization on the strategic regional cooperation, including the perspective of 
electricity exports to Afghanistan and Pakistan, which encompass crucial factors such as security and 
economic development.  

3. The Water Energy Nexus 

With the breakdown of the Soviet Union era in 1991, the five CA countries Kazakhstan, 
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan have also gradually phased-out the  
water-energy nexus between the upstream Kyrgyzstan and Tajikistan and the downstream Kazakhstan, 
Turkmenistan, and Uzbekistan, of the two major rivers, the Syr-Darya and the Amu-Darya. According 
to this nexus, resource-rich downstream countries (Table 1) provided energy to resource-poor upstream 
countries in exchange for water. 
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Table 1. Natural Gas Production, Consumption and Export in the Downstream CA 
Countries, 2007 (in billion cubic meters (bcm)). 

 
World Ranks * Production Consumption Export 

Kazakhstan 15 12.9 10.6 2.3 
Turkmenistan 4 72.3 18.0 54.3 
Uzbekistan 18 65.3 50.6 14.7 

* World rankings according to the proven natural gas reserves. Source: [11]. 

The “mutually beneficial mechanism” [7] of water-energy exchange has not proven to be capable  
of surviving in the free market environment, which leads to an annually rebounding water-energy 
trade-off challenges and particularly natural gas price disputes between supplier Uzbekistan and 
upstream Kyrgyzstan and Tajikistan.  

The export price of natural gas in Turkmenistan and Uzbekistan is based on the annual agreements 
with Russian GazProm. Moreover, natural gas export has a significant share in the balance of 
payments of both CA countries. At the same time, it is the main source of electricity generation, 
industrial production, space heating and household energy demand for the downstream economies. 
Thus, Uzbekistan wants to apply the export price agreed with GazProm in the trade with upstream 
Kyrgyzstan and Tajikistan.  

GazProm as major “wholesale” customer receives the lowest possible market price, and Uzbekistan 
tries to apply this lowest possible market price in the trade with upstream neighbors in exchange for 
water. Consequently, price related negotiations arise annually. After a round of dialogue, both sides 
agree on a price, lower than the previously agreed wholesale price. As a result, Uzbekistan sells  
25–30% (i.e., 29% in 2007) of its exported natural gas within CA at an annual average discount of  
10–15% as a compensation for the received water (Table 2). In line with agreeing for a price  
lower than the GazProm price, Uzbekistan annually faces a difficulty of receiving a payment for the 
supplied gas. 

Table 2. Breakdown of Natural Gas Exports by Destinations, 2007 (in bcm). 

  Kazakhstan Turkmenistan Uzbekistan 
Total 2.3 54.3 14.7 
Within CA 

  
4.2 

to Russia 2.3 48.1 10.5 
to Iran 

 
6.2 

 Source: [11]. 
 

Indeed, the creation of the Nurek (With its 300m height, the Nurek dam in Tajikistan is the highest 
operating dam in the world, located lower on the same cascade with the projected Rogun dam.) dam 
with a reservoir volume of 10.5 km3 increased the seismic activity in the reservoir area with a factor of 
four [13]. The Rogun dam, being constructed on the higher location of the same cascade, with a 
reservoir of 13.5 km3 has a potential of increasing the seismic activity even more, as well as potential 
of inducing higher scale earthquakes. The possible damage from the collapse of a dam with a larger 
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reservoir due to a self-induced earthquake is incalculably high, particularly for the downstream 
Uzbekistan and Turkmenistan [14]. 

Finally, there is a concern that the Rogun dam cannot guarantee the satisfaction of the existing peak 
energy demand in the near future, due to its huge scale and hence very long time period required for 
construction. On top of that, the winter peak demand corresponds to the coldest period of the year; 
therefore, more obstructions may arise with exploiting the projected Rogun HPS. For example, the 
Nurek dam in Tajikistan was not able to meet the peak electricity demand in 2009, was excessively 
overloaded by utilizing significantly more water and was overheated. Consequently it was switched off 
due to technical reasons [15], further aggravating the energy shortage problem. As climatic anomalies 
become more frequent in CA [16], Uzbekistan’s concern that the water mode will change significantly 
due to the Rogun dam will only grow. 

Water use in CA is clearly a transboundary issue: decisions in one of the countries impact water  
use in the other. Disputes over water allocation between the riparian countries are therefore annually 
re-occurring since the independence, despite the acceptance of a Framework Agreement for the  
Syr-Darya River between Kyrgyzstan and downstream states in 1998 that recognized the water-energy 
nexus and which was also recognized one year later by the Tajik government. With the recent disputes 
about the Rogun dam, it seems that CA countries are entering a new phase of dispute as (i) serious 
investment in communication about the Rogun dam was made by the GoT, the World Bank was 
involved for their expertise and for searching possible investors [17]; and (ii) by being more active 
through media action to obtain support of international organizations for an enormous Rogun HPS 
project [18]. 

4. Large Dams and the Case of Rogun 

In terms of each kilowatt of installed capacity, large dams are known to be relatively economically 
feasible and less environmentally hazardous in comparison to other types of large energy generation 
facilities such as coal and oil thermal power plants [19]. Tajikistan and Kyrgyzstan have an enormous 
technically feasible hydropower potential. A large part of this potential has already been exploited 
during the former Soviet Union’s control. Few large scale projects were inherited by the newly 
independent states. Economic feasibility of realization and further utilization of these resources and the 
real cost of previously envisaged projects were not thoroughly re-assessed after the collapse of the 
Soviet Union. 

However, large HPS are also criticized for generating environmental, social and political 
disadvantages such as flooding of unique ecosystems, moving large number of communities from their 
adopted livelihoods and problems related to transboundary resource management [20]. Decisions 
concerning the transboundary resource management in CA are highly conflict driven in the 
background of arid agricultural production backboned national economies. The water-energy nexus, 
inherited projects and energy networks built during the Soviet period under “one state” ideology makes 
the situation even more complex in the context of missing free market economy principles. 

Apart from environmental, social and political “costs”, large dam projects have also been proven to 
be economically burdensome for the governments, historically. For instance, the “Three Gorges” HPS 
project in China took about 100 years from the birth of the idea to the launch of the HPS [21] despite 
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China’s enormous financial potential, which is far greater than those that can be mobilized in 
Tajikistan. The Aswan High Dam HPS project in Egypt is also well known for its huge impact on 
agriculture and environment and fishery of its downstream regions [22]. Large dam projects, thus, 
should only be realized with the agreement of riparian neighbors and with their respective voluntary 
economic contributions. The possible negative impacts of large dam projects in CA can be minimized 
only in this case. Otherwise, the project may produce an undesirable negative impact on economic, 
social and political stability. 

The Nurek dam, with a height of 300 m, currently the highest operating dam in the world, is part of 
a cascade system of eight dams [23]. The idea of taming the Vakhsh River on the top of the  
above-mentioned cascade by the ninth dam with projected height of 335 m was born during the Soviet 
Union era in the late 1950s and fitted the overarching Soviet ideology of “technically, everything is 
possible”. Hence, the first blueprint was designed by the mid-1960s and the construction started  
in 1976. But due to a lack of funding and the continuing controversies triggered by protests of Russian 
scientists and experts over the project, while pointing at the ecological and social damage when 
completing this endeavor, the progress was slow and the project was postponed several times. 
Controversies arose about the security risks among the soviet experts during the realization of the 
Nurek HPS project. Due to lack of sufficient knowledge and experience, soviet experts could not 
guarantee the security of the project and so the expertise of the US engineers and scholars was 
conducted. However, experts concluded that the risks remained. Therefore, the decision was made to 
include the region into the project of continuous monitoring of the seismic activity, which is still being 
carried out [24]. Thus, the ongoing dispute on security risk was one of the main reasons for freezing 
the Rogun HPS project. On top of these elements, severe floods in 1993 destroyed the partly 
constructed dam [25], when civil war reigned in Tajikistan, making the existing part of the 
construction completely unusable [26]. 

As the Soviet inherited water-energy nexus was not functioning anymore, both resource-poor 
upstream states have changed the course of energy policy towards energy self-sufficiency. Coming out 
of almost a decade-long civil war, Tajikistan, with a devastated economy, was in short supply of energy. 
Russian aluminum giant RusAl was interested in the Rogun HPS project as an electricity supplier for the 
current TalCo—Tajikistan Aluminum Company located close to the border with Uzbekistan. 

The GoT signed an agreement with the RusAl regarding the construction of the Rogun HPS  
in 2004. According to this agreement, RusAl planned to invest US$ 2 billion in the project. But 
divergence in partners’ views arose immediately, which led to the conduction of a number of studies in 
the high seismic-prone area by Lahmeyer International—German engineering and consulting 
company. Based on the expert conclusions of Lahmeyer International RusAl foresaw the project dam 
at 225 m in height and with two turbines generating a total capacity of 1200 MW [25], consequently, 
110 meters lower and three times less than presently envisaged generation capacity and much  
smaller reservoir. 

According to the Soviet period project, the total generation capacity of a 335 m high Rogun dam, 
the world’s highest projected dam is 3600 MW, which is equivalent to the capacity of three average 
nuclear power plants. Actual total costs of the construction, according to GoT’s project, is estimated as 
between US$ 2.5 to US$ 3 billion and the inauguration of the first two generators is scheduled for 
2013 [1], although this does not comply with the estimates of Lahmeyer International, according to 
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which, the first stage requires ca 8.5 years [26]. Considering that it takes 12–15 years to fill the 
reservoir with a volume of 13.5 km3 (up to 17 km3 according to different sources) which will allow in 
turn exploiting the HPS in full capacity, the projected period would rather be about 20 years. 
Agreements have been reached over the payback period of the investments, which are set at  
20–22 years after the full completion and full operation of the project. Moreover, Lahmeyer 
International reported that the remains of the initial construction are outdated and concluded that 
project realization should start from scratch, meaning with a full replacement of all technical parts, 
except for the hydraulic steel structures that should be re-installed on a new foundation [26]. 

In the context of an ambitious decision making under a financial shortage, the GoT’s ignorance of 
the expertise by Lahmeyer International is worrisome. Moreover, the World Bank’s decision to run a 
technical and economic feasibility study has further fueled the activities being carried-out on the 
construction site [27]. The GoT pointed out the importance of the Rogun HPS in overcoming the 
energy crisis as an explanation for its rushing behavior. 

5. The Energy Security Problem 

The modest energy sector of Tajikistan manufactured a total primary energy amount of 1582 ktoe 
(kilotons of oil equivalent) in 2007 [28], which is mainly based on hydropower. About 70 percent of the 
total electricity is generated in the Nurek HPS [29]. The aluminum industry consumes 40% of the total 
electrical power in the country, while share of residential and commercial sectors together constitute to 
10% [28]. The country imports 95% of its domestic gas demands from neighboring Uzbekistan. 
Whereas the industrial sector dominates in consumption of natural gas, the share used by households is 
low, 10–15%, since only a limited number of households are connected to the centralized natural gas 
supply infrastructure [30]. 

Harsh winters recur annually. The winter of 2008 was unexpectedly harsh for the entire CA and 
during the peak of the winter 2008, energy became in short supply. Among the five CA states,  
fossil-poor Tajikistan suffered from this weather anomaly the most. As two consequent years of energy 
crisis shook the social stability in the country, the GoT found the revitalization of Rogun dam project 
as an adequate solution for the existing energy problem. Therefore, it announced an Initial Public 
Offering (IPO) in late 2009.  

Obviously, due to the financial limitations of the people, voluntary participation in the IPO 
campaign stopped a few months after the launch of IPO. Since the required amount is dozens of times 
higher than the already collected amount, voluntary IPO was turned into a forced campaign of 
collecting the savings of the common citizens. The forced IPO campaign has shaken the wellbeing of 
the ordinary people in a short period [31]. As the population has already figured out that the GoT is not 
taking adequate actions towards meeting the peak winter energy demand between now and the 
finalization of the dam project, discontent among the people against the government started to grow. 
Moreover, recurring climatic anomalies during the winter worsened the overall picture. Hence, the 
population with low income, those who were not capable of preparing to face harsh winters, suffered 
the most. 

Regardless of the fact that the GoT attempted to idealize the Rogun HPS project throughout the 
media, people have quickly realized that it will not ease the situation in the near future. Interviews with 
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dozens of people in Tajikistan revealed that discontent against GoT, due to the project revitalization, is 
gradually rising [32]. This survey also revealed that the number of people who really believe in the 
future of the physically outdated Rogun dam are very few. 

Despite the expertise conclusion and recommendations from Lahmeyer International of starting the 
construction from scratch, the GoT is planning to take over the construction process of the project from 
the damaged ruins. On top of this, the GoT has ordered two hydropower generators, of 400 MW each, 
instead of the projected 600 MW turbines. The GoT is rushing with the realization of the dam project 
under the euphoria of energy independence and in conditions of financial shortcomings. Being built on 
an unsustainable base that was damaged two decades ago, and with smaller production capacities than 
originally projected, the Rogun HPS project will lose its investment attraction in the eyes of the 
external investors. All this may threaten the internal stability, environment and regional security. 

6. Impact on Economic Development 

The data on most of the indicators which would allow us to provide better quantitative analysis and 
draw more detailed conclusions are not available for this short period. Nevertheless, most up-to-date 
available indicators will be observed in this section. Table 3 demonstrates the current trends in the 
economy of Tajikistan based on the data from the World Factbook, Index Mundi and the World Bank 
Database. The economy of Tajikistan mostly consisted of foreign trade and aid before 2000 and 
gradually gained stable economic growth from 2000 to 2008. 

Table 3. Macroeconomic trends in Tajikistan, 2000–2010. 

 
2000 2005 2006 2007 2008 2009 2010 

GDP (bln US$) 0.86 2.31 2.81 3.71 5.13 4.98 5.25 * 
GDP growth (annual %) 8.30 6.70 7.00 7.80 7.90 3.40 5.50 * 
Total External Debt 

     
1.66 * 1.97 * 

Imports of goods and services (% of GDP) 100.91 52.84 57.55 68.82 72.38 56.34 
 Exports of goods and services (% of GDP) 98.76 26.03 23.35 20.66 16.85 13.41 
 Inflation, GDP deflator (annual %) 22.67 9.43 20.34 27.86 27.70 13.27 
 Real interest rate (%) 2.38 12.64 3.35 -3.90 -3.13 8.51 
 Trade (% of GDP) 

 
78.87 80.89 89.48 89.24 69.75 

 1 US$ Exchange rate (Tajik Somoni) 
  

3.30 * 3.44 * 3.46 * 4.14 * 4.38 * 
State Budget (US$) 

     
1.20 * 1.50 * 

Unemployment (%) 
 

40.00 ∆ 12.00 ∆ 12.00 ∆ 2.40 ∆ 2.30 ∆ 2.20 ∆ 

* Obtained from the World Factbook online databse; ∆ Obtained from the Index Mundi; Source: the World 
Bank Online Database, the World Factbook and Index Mundi. 

Being poor in fossil fuels and having a relatively smal industrial sector, the country is highly 
dependent on labor force export to Russia. Studying the financial crisis, trade, finance and Small and 
Medium Enterprises (SMEs) in CA, Pasadilla [33] found out that Tajikistan is the most immigration 
remittance dependent country and, thus, most vulnerable to global economic crisis. Average annual 
immigration fluctuated between 0.6 and 1.2 million over the last five years. In 2008, around 50% of 
the country’s GDP consisted of remittances, received mainly from Kazakhstan and Russia. An 
International Monetary Fund (IMF) study predicted a 30% decline in the remittances in 2010, which 
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may be a major external shock for the economy of Tajikistan during 2011, as well as for the Tajik 
banking sector, where 30% of the profit correspondences to remittances [33]. 

On top of everything, severe forest fires destroyed the large fields of wheat and other agricultural 
products in the summer of 2010, forcing the Government of Russia to impose a wheat export ban. 
Climatic cataclysm in Pakistan in 2010 has also contributed to the food price increase in Asia. Thus, 
food prices in Tajikistan rose drastically, on average between 30–80%, during the winter of  
2010–2011 [34]. The lack of energy and high food prices during the winter have mostly affected the 
poor layers of society, fueling the social tension. 

The voluntary-forced IPO has also significantly affected the business sector. SMEs had no 
willingness to contribute to the project, but were forced to participate [35]. The SME sector has the 
highest share in GDP after the remittances from the citizens in migration. In line with the ordinary 
citizens, the highest opportunity cost of the project, currently, is its burden on the newly emerging 
small and medium sized businesses.  

Moreover, the IPO has affected all spheres of life in Tajikistan, including the healthcare sector. An 
outbreak of the polio virus was observed in Tajikistan in early 2010 and the Minister of Health of 
Tajikistan requested support from the World Health Organization (WHO), which launched a polio 
rehabilitation program in the country [36]. A new outbreak of tuberculosis in Tajikistan again in early 
2011 has become another hot topic on the online media [37], which claims that the numbers of infected 
people are three times more than the officially reported statistics. These are some publicly verifiable 
evidences of Tajikistan’s route to failure.  

According to the project proposal by the GoT, the total cost of the Rogum HPS project is estimated 
to be more than 50% of the country’s GDP [38]. However, the figure could be at least two times  
higher if started from scratch, as concluded by Lahmeyer International. Despite a high annual GDP 
growth rate of an average 8.3% between 2000 and 2008, Tajikistan remains a relatively poor country 
with 53.5% of the population living below the national poverty level and around 17% living under 
extreme poverty. Therefore, the country relies highly on international aid. A large-scale project, such 
as Rogun, will increase the country’s budget deficit and external debt, increase the tax burden and 
stifle economic growth. 

Moreover, revitalization of the project will obviously increase the imports of the country, further 
raising the share of imports in the balance of payments, which already has a significant negative 
balance. This will result in an increased demand for hard currency, and hence, will raise the inflation 
rate. Increased inflation, in turn, will impact on the business sector, decrease the national output and 
increase the bankruptcy rate. The government will have to raise the tax burden with an aim of 
tightening the budget deficit, putting further pressure on the real sector. A worsened business 
environment and an increased bankruptcy rate will raise the unemployment rate. Both unemployment 
and a need for a hard currency will lead to increased migration and brain-drain. Crucial state programs, 
such as education and healthcare, will suffer from the increased budget deficit. All these factors will 
shake the macroeconomic stability and deepen the poverty of the people. Decreased welfare and 
unemployment lead to social destabilization, such as an increased crime rate and a spread of terrorism. 
The increased discontent and social instability creates favorable condition for the penetration of 
terrorists into the country. 
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7. Impact on the Social and Political Stability 

A Policy brief by EU CA Monitoring entitled “Tajikistan: Revolutionary Situation or a Resilient 
State?” states that, the GoT continues to place considerable and often impossible demands upon the 
population, including the announcement that each family would have to contribute around $700 for the 
construction of Rogun dam. The citizens had to pay for provision of any official information by state 
bodies, and the drafting of state sector employees. [35]. 

It is worth remembering that, a few years ago, the GoT initiated another IPO for construction of 
Sangtuda-1 HPS and collected the money of common citizens. However, the Sangtuda-1 HPS was 
built with 75% Russian financing during 2004–2009. While the whereabouts of the Sangtuda-1 shares 
are unclear, Tajik energy company Barki Tojiki faced difficulties with payments to Russian investors 
and they were regularly threatened by the switching-off of the turbines [39]. While Sangtuda-2 HPS is 
also being built with Iranian financial involvement, Tajikistan is forcing its people to contribute to the 
Rogun dam project, despite its evident harm to wide variety of spheres of life, welfare of the ordinary 
people being the most important one.  

Tajikistan, with more than half of the population under the poverty line, is prone to social 
destabilization. Social destabilization will definitely lead to a political destabilization and a loss of the 
rule of law. Being poor in fossil fuels and a low industrialized economy, there might not be a second 
come-back from a civil war. The GoT, therefore, should concentrate on alternative solutions that 
rapidly solve the energy crisis, strengthen the social and political stability and do not harm  
economic growth. 

8. Discussion 

The GoT has attempted to revitalize the Rogun HPS project several times during the last ten years. 
A first potential partner was RusAl in 2005, who planned to use the generated electricity for aluminum 
processing in TalCo. The next interested partner in 2008 was the Government of Ukraine [26],  
who later also lost the interest in the project and, in 2009, Tajikistan decided to start the project with its 
own potential. Simultaneously, some western politicians see the Rogun dam as cheap and accessible 
energy source for socio-economic development in Afghanistan; hence attempt to promote its 
realization. Table 4 summarizes the available parameters of the above-mentioned partnership plans on 
the Rogun HPS project. 

Table 4. Some parameters of Rogun HPS project under different partnership projects. 

Parameters 
 

GoT * 
(2009) 

Ukraine (2008) RusAL (2005) 
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 

Height of the dam (m) 335 175 235 285 235 285 
Completion period (years) 6 3.5 

    
Required funds (bln US$) 1.3 

   
2 

Reservoir storage (km3) 13.5 
     

Installed capacity (MW) 3600 1800 2400 1200 3600 
Turbines (units × MW) 6 × 600 

   
2× 600 4 × 600 

Annual Generation (TWh) 13.1 
   

5.6 13.1 
Note: empty cells indicate the lack of data; Sources: [40] * [26]. 
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RusAl initially invested US$ 50 million for the feasibility study, according to the conclusions of 
which, the partnership fell apart. The GoT did not recognize the recommendations of the engineering 
firm, Lahmeryer International. Partnership with Ukraine did not move ahead from the documentations 
level. Finally, the GoT, by collecting over US$ 200 million from its population through the IPO 
campaign, commenced on-site activities. At the same time, the GoT had ordered two generators from a 
Ukrainian producer. According to different sources, the final cost estimates range between US$ 3 to 6 
billion [41] and the current estimates of the GoT highly underestimate the project, which will cause 
more complications in the future. 

However, seeing the Rogun dam project only as a cheap energy source for Afghanistan and 
Pakistan (AfPak Region) will lead the CA into collapse, starting from social destabilization in 
Tajikistan to regional economic quake in agriculture based CA. Almost two years of unilateral 
activities towards realization of the Rogun dam project has led the country into an excessive food price 
increase and economic downturn. Moreover, exploiting the Nurek dam under “energy mode” has 
affected the agricultural production in the downstream by decreasing the productivity and 
consequently aggravating the food price increase. The increases in food prices have in turn primarily 
affected the population of Tajikistan and revealed that the CA region is not ready for switching from 
mixed “irrigation-energy” mode to complete “energy mode” of river runoff. 

Petrov and Normatov [42] have stated that the water resources in the region were primarily used for 
agricultural needs during the Soviet ruling and the runoff control was based on this rule. Applying the 
cooperative game theory concept, Teasley and McKinney [43] have also revealed that cooperative use 
of water resources in the Syr Darya Basin is the only optimal solution for the existing water-energy 
debate. The mixed mode of water runoff has revived after the independence of the CA countries, 
analysis of which demonstrated them to be the best available solution both from economic and regional 
cooperation perspective. Considering the fact that Tajikistan will not gain high export potential after 
the completion of the first phase, the AfPak region should not rely on the electricity generated on the 
HPS of CA rivers in the close future. Moreover, use of rivers under full energy mode both in 
Kyrgyzstan and Tajikistan have already demonstrated that neither geographical and climatic 
conditions, nor the structure of economy is prepared for exploiting the rivers under this mode.  

With its enormously promising potential, the Rogun dam may well be a perfect solution for CA and 
the AfPak region’s growing energy needs in the long-run. Therefore there is no need to look for new 
shareholders at this point. If approved by the World Bank initiated study, Central Asian states, 
Uzbekistan being the most interested party, will support the project [7]. Besides that, the World Bank 
is also planning to assist with finding investors. But for Tajikistan alone, the project is (a) not an 
energy solution within the short and medium term as it is soundly claimed; (b) economically extremely 
burdensome; and (c) socio-politically highly destructive. 

Hence, the Rogun HPS project currently poses the following major possible impacts on Tajikistan: 
First of all, it is politically conflict driven since Uzbekistan is concerned about irrigational water, 
environmental sustainability and regional security. The revitalization of the project has worsened the 
already ill-sorted relations between these states. Besides that, some parties in Tajikistan, who are 
interested in the state’s failure, are attempting to further worsen the situation through intrigues and 
provocations, further singling out the GoT. Agreement of the riparian neighbors is extremely important 
for any investor to invest such large amount of funds. Consequently, the current “at any price” trend 
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will very likely lead the project towards a failure because (i) the riparian neighbors and international 
community may have the impression that the recommendation of the ongoing World Bank initiated 
study may again be met by ignorance; and (ii) recent changes in the projections due to financial 
shortcomings will decrease the economic value and technical potential of the project, thus losing its 
investment attractiveness in the eyes of potential investors. 

Secondly, the barely achieved economic stability is already shaken and economic downturn, due to 
the project revitalization, seems to be inevitable. While major sectors of the economy stagnate, being 
underdeveloped, the GoT is sticking to an unaffordable project realization at any price. SMEs, the 
national backbone of the economy, received an enormous impact, due to the mismanagement and 
inadequate measures to support the project, which is leading to an economic downturn. 

Moreover, as climatic anomalies are becoming recurrent, the larger share of the population, 
especially the poor layers of society, is suffering from a winter energy crisis. Being forced to 
contribute to an over-ambitious project, people have lost their capability of collecting for their basic 
needs, such as firewood or coal, for the winter period. And due to the global food price increase, the 
numbers of starving people are increasing daily. 

Finally, political stability is shaken due to the growing discontent because of the high corruption 
rate and ambiguity in the management of Rogun funds, collected through the IPO. The leader of the 
opposition party Mukhiddin Kabiri sees the IPO as further bait to divert the people’s attention from the 
current problems, as well as another opportunity for money laundering [44].  

Tajik’s people are tired of an almost decade-long war and, although they are relatively more 
tolerant, the recent downturn in their wellbeing, due to the IPO campaign, and starvation, due to the 
food price increase, may have a negative impact on them. The supporters of forbidden militant groups 
and movements may increase, reviving more ties with the GoT. 

Recent terrorist events in the Rasht valley of Tajikistan have demonstrated that terrorist 
confrontation against the state has a significant potential. It has also revealed the capability and 
collectiveness of Islamic militarism and has questioned the preparedness of the army and the stability 
of the state. The failure to respond, both on-time and adequately, to recent terroristic attacks, as 
happened in the case of the Rasht event, may attract the militant groups in Afghanistan, who could 
relocate to Tajikistan. Insecurity, decreased welfare and starvation might empower the terrorist 
organizations in the country. Instability, especially with the involvement of terrorism in one of the CA 
states, will definitely affect the stability of the other states and, therefore, regional cooperation in this 
matter is an important aspect.  

All riparian states have to act in coordination towards effective utilization of the water resources 
and they must take into account Afghanistan’s future demand and right for water [45]. Turkmenistan 
and Uzbekistan have to develop important reforms towards water use and management efficiency. 
Oclott [46] criticized the privatization of land and small-sized farms in Uzbekistan for decreasing 
efficiency of water usage. The GoU launched a land consolidation campaign and re-establishing large 
sized farms [47] that envisages ensuring water efficiency. A pilot project to implement integrated 
water resources management elements at the main canal levels and below, entitled “The Integrated 
Water Resources Management in Ferghana Valley” has also promoted and implemented participatory 
irrigation management. The preliminary results of the project were published [48] and can be 
disseminated over the country to promote increased water use efficiency. Uzbekistan has significant 
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potential for techno-economically exploitable small and medium scale hydropower, which should also 
be considered within the energy sector reform policy [49].  

However, efficient water use in Uzbekistan will not decrease its water demand to a level which 
would allow the Amu-Darya River to be used under an “energy” regime. The change in water regime 
jeopardizes the economic development in the downstream countries, where the share of the agricultural 
sector is high. Stability of the irrigational water regime is thus a question of life or death for the 
downstream populations, while the GoT aims meeting its winter energy shortage by constructing and 
exploiting the Rogun dam.  

One possible solution to the case may be operating the Rogun and Nurek dams in combination with 
a coordinated scheme that would allow keeping the irrigational water mode. In other words, releasing 
certain amounts of water from the Nurek dam and collecting more water from the Rogun dam, during 
the irrigational period, would allow Rogun HPS to generate electricity from the collected water during 
the winter and then storing this water in the Nurek reservoir. Organizing this scheme could minimize 
the winter release of water and therefore be a solution for guaranteeing the irrigational water regime 
while enabling generation of electricity to meet the peak winter electricity demand [50]. 

The GoT should recognize the fact that the Rogun Dam is not a solution for a recurring energy 
crisis in the short term. On the contrary, it is a lead towards hardly achieved macroeconomic and social 
stability. Thus it is crucially important for the GoT to focus on alternative solutions. Firstly, it has to 
seek a rapid solution, for the annually re-occurring energy crisis, that strengthens the macroeconomic 
stability, fuels economic growth and overcomes the existing energy problems. 

Tajikistan faces viable appropriate paths for overcoming its energy crises by taking rapid actions on 
meeting the growing demand through improved efficiency and awareness, and preparing back-up 
sources such as petrol, coal or firewood in households and high priority facilities. Focusing on an 
urgent diversification of supplies, with sustainable and rapid energy solutions, is another important 
direction. There are technically feasible, economically viable, and, more importantly, harmless and 
sustainable solutions for the existing energy problem. 

With annual sunny days ranging from 280 to 330, Tajikistan possesses very favorable conditions  
for solar power generation. The total intensity of solar radiation varies within a year from 280 to  
925 MJ/m2 in the lowlands and from 360 to 1120 MJ/m2 in the mountainous regions [51]. An expert 
interview carried out by the authors in Uzbekistan revealed that the current price of installing each 
Watt of solar panels cost US$ 2.70. In other words, installation of a solar panel with 100 W capacity 
costs US$ 270. Maximal daily household electricity consumption corresponds to 2–2.5 kWh/day in 
Central Asian households. Considering that a solar panel can produce electricity at full capacity for 
eight hours a day, solar panel with 100 W capacity can produce 800 Wh of electricity daily. Based on 
the above-mentioned fact, three solar panels with a capacity of 300 W for the price of US$ 840 would 
be sufficient for meeting the 2.4 kWh daily electricity demand of an average household. For 
comparison, an average household with five members are required to pay US$ 3500 for the successful 
completion of the first stage of the Rogun dam [35], while US$ 840 is sufficient for meeting their 
electricity demand in a quick and safe way. 

Resource use efficiency is a major concern in all CA transition economies. Energy efficiency 
measures directly reduce consumer costs and provide considerable benefits, and most of the efficiency 
measures have relatively short payback periods. Achieving energy efficiency, in turn, allows for 
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meeting the energy demand with small changes in the supply side. Resource use efficiency for 
residential Tajikistan, who suffers from the energy crisis the most, may be divided into two parts  
(i) efficiency in space heating; and (ii) efficiency in lighting. 

Regarding efficiency in space heating, relatively small investments in thermal insulation, such as 
changing the doors and windows and covering the floors and ceilings with thermostatic materials result 
in significant energy efficiency due to avoided heat loss. The effect of thermal insulation is 
exponentially high in CA due to its severe winters. For example, a study of thermal insulation 
efficiency by Stettler [52] in Switzerland revealed that a saving of greater than 50% can be made 
through investments in improved thermal insulation in the residential buildings. In Tajikstan, with 
similar climatic conditions and however, lower level of insulation efficiency, this number could be 
even higher.  

Changing spiral-based lamps with luminescent bulbs also leads to energy efficiency by a factor of 
five. Statistics indicate that ca. 15% of the residentially consumed energy is used for lighting purposes 
and ca. 60% is used for space heating in the Western countries [53]. While the figure for space heating 
is relatively similar, energy spent for illumination in transition economies is significantly higher with 
regard to Western economies. This can be explained by inefficiency, due to use of spiral based lamps, 
which are to a large extent replaced with high efficiency luminescent lamps in the West. Tajikistan has 
been a pioneer in CA in terms of replacing old spiral based lamps with GoT’s intervention and must 
serve as an example, in this case, to neighboring states. The Chinese-Tajik joint-venture in Chkalovsk 
city, with an annual production capacity of 2 million bulbs [54], will serve to decrease the price of the 
efficient lamps to an accessible level and thus facilitate the process of transition to efficient 
illumination solutions. 

At the same time, using the underground water for space heating with small capacity high efficiency 
pumps is a solution in areas experiencing high groundwater tables, as well as in mountainous regions 
where geothermal sources is available. Underground water aquifers with temperatures of 20–90 °C [50] 
is a new cheap heating system based on a low capacity electric pump would decrease the consumption 
of gas or other fossil and related expenditures to a high extent. Installing an underground water well 
that can supply dozens of households with hot underground water costs up to 200 US$, and based on 
the number of households, electric pump costs no more than US$ 20 per person, making the overall per 
capita installments to US$ 50, which is 14 times less than their desired per capita contribution to the 
Rogun dam project.  

Moreover, the energy supplied as gas and electricity and used for heating and cooking in the rural 
areas of Tajikistan is a major responsibility and provided by the state. Since these energy sources are 
generally in undersupply and suffer from malfunctioning, users are reluctant to pay. Instead, 
households search for substitutes such as kerosene, charcoal, cotton stalks, manure and fuel-wood. The 
latter are illegally gained from tree plantings and the expansion of agricultural land and illegal logging 
has contributed further to the on-going land degradation. Both the environment and the population 
would thus benefit from afforestation projects that would also allow the sequestration of large amounts 
of the greenhouse gas Carbon Dioxide and thus contribute to the mitigation of global warming [55]. 

The share of small HPS in the energy sector used to be significantly high during the Soviet Union 
epoch in Tajikistan. The number of small HPS declined from 69, in 1978, to 5 in 1990. UNDP and 
various multilateral organizations have already provided pilot projects and feasibility studies in the 
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field [56]. According to Safarov [57] the GoT intended to construct 50 small HPS during 2009 but the 
euphoria about the Rogun seem to have postponed this process. Small HPS are relatively affordable, 
secure and are a relatively rapid solution for the energy crises as well as a suitable and affordable 
alternative for large HPS facilities with huge reservoirs in a seismological active region. However, 
depending on the location, they might not be utilizable during the winters, when the flow of water 
decreases and even freezes, due to the cold. Therefore, a combination of other alternatives, such as 
biomass, solar, and geothermal could be a full energy solution for the residential sector. 

Although the financial feasibility of renewable solar and wind energy sources has not been studied 
sufficiently, so far, it is clear that they are quicker and more sustainable solutions for the existing 
energy crisis. The GoT can facilitate solar and wind as a quick-sustainable solution for the residential 
sector by directing the savings of the people, as well as further supporting the promotion of renewable 
sources, by announcing tax-breaks, giving further crediting and involving international donors. 
Moreover, utilization of renewable sources gives an opportunity of attracting Clean Development 
Mechanism (CDM) projects to the country in a large scale. 

The state and its population would therefore benefit from an increased awareness, so as to increase 
energy efficiency and also to provide from diversified sources of energy. It is crucially important, and 
a prior concern for the GoT, to invest in research, development and application of alternative sources, 
diversifying the energy sources and promoting energy efficiency. In contrast, alternative solutions to 
the Rogun HPS project include the opportunity of involving Cleaner Development Mechanism 
projects, which, in line with decreasing the energy dependence and diversifying the energy sources, 
decrease the project costs and facilitate the task of overcoming the energy related problems quickly. 
Diversification of energy sources, and hence economic activities, create new jobs, facilitate economic 
growth and lead to a sustainable development. 

Considering the Rogun dam as a cheap and quick energy solution for meeting the newly emerging 
electricity demand in Afghanistan will lead the region into an imminent economic and political crisis. 
Economic development in Afghanistan is vitally important for the overall regional development in CA 
and the AfPak region, however this development must not jeopardize the stability by immediately 
changing the runoff of the rivers from the historical “agricultural irrigation” mode to “energy” mode. 
CA states will remain highly dependent on agricultural production and change of water runoff to full 
energy mode will reflect on the livelihood of dozens of millions of people in the form of increased 
food prices, decreased income and social and environmental degradation. 

9. Conclusions 

Depending on the findings of the ongoing study by the World Bank, the Rogun dam may be an 
adequate solution for CA’s growing energy needs in the long run. At this point, however, the 
revitalization decision is leading the country into a security threat, which has already started to be 
reflected in everyday life in Tajikistan. 

Two years after the 2008–2009 catastrophic energy crises, no action was taken to solve the existing 
energy problem. GoT has collected a significant amount of savings of the people for an ambitious dam 
project, offering an energy solution while diminishing their capability of individually coping with the 
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problem. Although quick and more feasible solutions exist, energy security, both in short and medium 
term, remains absent. 

Disputes with Uzbekistan concerning the water mode change, increased seismic activity and 
possible environmental and humanitarian damage are leading the bilateral relations to a point of no 
return. The GoT’s unilateral decision making, in the context of disregard of the interest and serious 
concerns of its neighbors, is leading the country to an imminent socio-political collapse. Signing 
contract and agreements on electricity export with Afghanistan and Pakistan while the lacking capacity 
of meeting the peak winter demand is not fulfilled, is extremely worrisome. Even more worrisome is 
the fact that the cheaper, quicker and more sustainable solutions mentioned in this paper, which do not 
jeopardize regional security, development and cooperation, are being neglected.  

Increased poverty and famine and energy shortage are the major issues at this point, when the 
country is heading to a winter with even fewer food products available for accumulation. Hence, all of 
these problems need to be resolved rapidly and without putting an excessive burden on either the 
population or SMEs, which together are the engine of economic development in Tajikistan. The GoT 
has to focus on the major sectors where underdevelopment is fuelling the current threats to national 
and regional security. Further degradation of the energy, economic and socio-politic security may at 
any moment lead to the failure of the state. 

Furthermore, this short period of exploiting the Central Asian Rivers partly under the “energy” 
mode has already demonstrated that water in Central Asia is more a source of food and income for far 
larger number of people, than a source of energy. Further extensive exploitation of these rivers for 
energy generation purposes and neglecting the irrigation water needs of the downstream population 
could lead the region into a famine. Hence, energy problems should be resolved with alternative 
methods, including the revitalization of water-energy nexus between the riparian countries. 
Considering the Rogun dam as a source of cheap electricity for Afghanistan and Pakistan will bring the 
Central Asian region into a socio-political collapse and expansion of Afghanistan’s problems to the 
Central Asian region whilst attempting to bring development to Afghanistan.  

Moreover, whereas the ecological impact of the construction of the Rogun dam can only be 
guessed, with the pursuit of the dam's construction it is certain that this inflicts with the water 
management in the CA countries and hence bears a significant danger through further conflicts. The 
revitalization of a long-term project which previously had been abandoned and even destroyed by 
natural disasters does not hold a promising solution for Tajikistan at this point. The decade-long  
water-energy dispute can only be resolved in dialogue and mutual understanding and in attributing 
respect to each other but certainly not by isolated actions of individual states, irrespective of the 
motivations for doing so. It is, therefore, up to the Governments of all five CA countries to 
demonstrate to the international community that they have unraveled themselves from the Soviet 
Union legacies and are ready to become members of an international community that solves problems 
rather than creating them. Hence, the international Community, as well as the populations of the five 
CA countries, will benefit from finally committing to a binding agreement. This is no time for another 
round of conflicts. 



Sustainability 2011, 3 
 

1589 

Acknowledgements 

Authors are boundlessly thankful to Muzaffarjon Ahunov of the Vrije Universiteit Brussel and the 
three anonymous referees for their insightful comments and suggestions. 

References and Notes 

1. Press release: Rogun HPS—is Vital Important Factor of Sustainable Development for Tajikistan 
and Regional Cooperation on Water Management in the Condition of Climate Change; Embassy 
of the Republic of Tajikistan: Brussels, Belgium, 4 November 2009. 

2. Snidal, D. Coordination vs Prisoners’ Dilemma: Implications for International Cooperation and 
Regimes. Am. Polit. Sci. Rev. 1985, 79, 923-942. 

3. Madani, K. Game theory and water resources. J. Hydrol. 2010, 381, 225-238. 
4. Hartman, W.B. Central Asia’s Raging Waters: The Prospects of Water Conflict in Central Asia. 

Naval Postgraduate School, Monterey, CA, USA, March 2007. 
5. Tookey, W.L. The environment, security and regional cooperation in Central Asia. Commun. 

Post-Commun. Stud. 2007, 40, 191-208. 
6. Rakel, E. Environmental Security in Central Asia and the Caspian Region: Aral and Caspian Seas. 

In Facing Global Environmental Change. Hexagon Series on Human and Environmental Security 
and Peace; Springer: Berlin, Heidelberg, Germany, 2009; Volume 4, part VII, pp. 725-738. 

7. Laldjebaev, M. The water-energy puzzle in Central Asia: The Tajikistan perspective. Int. J. Water 
Res. Dev. 2009, 26, 23-36. 

8. Katzenstein, P.J. The Culture of National Security: Norms and Identity in World Politics; 
Columbia University Press: New York, NY, USA, 1996. 

9. Ullman, R. Redefining security. Int. Secur. 1983, 8, 129-153. 
10. Levy, M.A. Is the environment a national security issue? Int. Secur. 1985, 20, 35-62. 
11. International Energy Administration. Caspian Natural Gas Production and Transportation, Note 

by the Secretariat; IEA: Paris, France, 2008.  
12. Dukhovny, V.A.; Sorokin, A.G. Ocenka Vliyaniya Rogunskogo Vodohranilish’a na Vodniy 

Rejim Reki Amudary [Assessment of Impact of Rogun Reservoir on the Water Mode on  
Amu-Darya River]. Scientific Information Centre of Interstate Water Coordination Commmittee 
[НИЦ МКВК]: Tashkent, Uzbekistan, 2007. 

13. Simpson, D.W.; Negmatullaev, S.K. Induced Seismicity at Nurek Reservoir, Tadjikistan, USSR. 
Bull. Seismol. Soc. Am. 1981, 71, 1561-1586. 

14. www.trend.az. Uzbek Expert: Rogun’s Dam could Lead to Catastrophe. Trend New Agency. 
2011. Available online: http://en.trend.az/news/society/1854472.html (accessed on 22 Feburary 
2011). 

15. Shepherd, M. Water Crisis Ratchets up Conflict Potential in Tajikistan; Institute for the Study of 
Conflict, Idealogy, and Policy at Boston University: Boston, MA, USA. 2009.  

16. Perelet, R. Central Asia: Background Paper on Climate Change (Human Development Report, 
Office Occasional Paper); UNDP: New York, NY, USA, 2007. 

http://en.trend.az/news/society/1854472.html�


Sustainability 2011, 3 
 

1590 

17. CA-NEWS. “ElektroTyajMash” Pristupil k Proyektirovaniyu Oborudovaniya Dlya Rogunskoy 
GES [ElektroTyajmash Proceeded to Project Equipment for Rogun HPS]. CA-NEWS Portal. 
2010. Available online: http://ca-news.org/news/416481 (accessed on 22 February 2011). 

18. MediaGlobal. UN Secretary-General Suggests ‘Cure All’ for Central Asia Water Crisis. Media 
Global Portal. 2010. Available online: http://www.mediaglobal.org/article/2010-04-15/un-
secretary-general-suggests-cure-all-for-central-asia-water-crisis (accessed on 22 Feburary 2011). 

19. Bartle, A. Hydropower potential and development activities. Energy Policy 2002, 30, 1231-1239. 
20. Jeuland, M. Social discounting of large dams with climate change uncertainty. Water Altern. 

2010, 3, 185-206. 
21. China Three Georges Project (CTGPC). History of China’s Three Georges Project. 2002. Available 

online: http://www.ctgpc.com.cn/en/history/history_a.php (accessed on 22 February 2011). 
22. Alam, M.K.; Mirza, M.R.; Maughan, E.O. Constraints and opportunities in planning for the wise 

use of natural resources in developing countries: example of a hydropower project. Environ. 
Conserv. 2009, 22, 352-358. 

23. National Performance of Dams Program (NPDP). Highest Dams—World and US. 1998. 
Available online: http://npdp.stanford.edu/damhigh.html (accessed on 22 February 2011). 

24. Canadian Induced Seismicity Research Group (CISRG). Dams Database: Nurek, Tadjikistan. 
2002. Available online: http://www.telusplanet.net/public/retom/nurek.htm (accessed on 22 
February 2011). 

25. Lahmeyer. Feasibility Study for the Rogun Dam and Hydropower Plant. Lahmeyer International 
Newsletter No.50. 2005. Available online: http://www.lahmeyer.de/fileadmin/fm-lahmeyer/ 
dokumente/li-aktuell/aktuell-50-e.pdf (accessed on 22 February 2011). 

26. WaterPower. Ukraine interested in Rogun. International Water Power Online Journal. 2008. 
Available online: http://www.waterpowermagazine.com/story.asp?storyCode=2051689 (accessed 
on 14 July 2011). 

27. Parshin, K. Tajikistan: World Bank Offer Energizes Rogun Hydropower Project. EurasiaNet 
Business & Economics Portal. 2010. Available online: http://www.eurasianet.org/departments/ 
insight/articles/eav031610.shtml (accessed on 14 July 2011). 

28. International EnergyAdministration. Energy Balance for Tajikistan in 2007; International Energy 
Agency: Paris, France, 2010. 

29. Asian Development Bank (ADB). Promotion of Renewable Energy, Energy Efficiency and 
Greenhouse Gas Abatement, A Pre-Feasibility Study Report. 2006. Available online: 
http://www.adb.org/Clean-Energy/documents/TAJ-PFS-Small-Hydroelectric-Power.pdf (accessed 
on 14 July 2011). 

30. Ghasimi, R. Tajikistan. A World Bank Country Study Series; World Bank: Washington, DC,  
USA, 1994. 

31. The United Nations High Commissioner for Refugees (UNHCR). Tajikistan: Forced Rogun 
Payments Sowing Discontent Among Impoverished Tajiks. 2010. Available online: 
http://www.unhcr.org/refworld/docid/4b966e6ec.html (accessed on 14 July 2011). 

32. Ibragimova, R. Rogun Dam Money Collected, but Sits Stagnant. Central Asia Online. 2010. 
Available online: http://centralasiaonline.com/cocoon/caii/xhtml/en_GB/features/caii/features/ 
business/2010/07/06/feature-01 (accessed on 14 July 2011). 



Sustainability 2011, 3 
 

1591 

33. Pasadilla, G.O. Financial Crisis, Trade Finance, and SMEs: Case of Central Asia. In ADB 
Working Paper Series; Asian Development Bank Institute: Tokyo, Japan, 2010. 

34. Radio Free Europe—Radio Liberty (RFE-RL). Rising Food Prices Hit Home In Tajikistan. 2011. 
Available online: http://www.rferl.org/video/16086.html (accessed on 14 July 2011). 

35. Matveeva, A. Tajikistan: Revolutionary Situation or a Resilient State? EU Central Asia 
Monitoring Project: Brussels, Belgium, 2009. 

36. World Health Organization (WHO). Polio Rehabilitation in Tajikistan. 2011. Available online: 
http://www.euro.who.int/en/where-we-work/member-states/tajikistan/sections/news/2012/02/ 
polio-rehabilitation-in-tajikistan (accessed on 14 July 2011). 

37. Khodjiyorov, A. Tuberkulyez—Ocherednaya Napast Razrushayushaya Tadjikistan 
(Tuberculosis—Another Attack that Destroys Tajikistan) CentrAsia News Portal, 2011. Available 
online: http://www.centrasia.ru/newsA.php?st=129 (accessed on 14 July 2011). 

38. World Bank. Tajikistan Country Data. 2010. Available online: http://data.worldbank.org/ 
country/tajikistan (accessed on 14 July 2011). 

39. ASIA-Plus Information Agency. Sangtuda 1 Preduprejdaet... [Sangtuda 1 Warns...]. 2009. 
Available online: http://www.asiaplus.tj/articles/31/4259.html (accessed on 14 July 2011). 

40. Barki Tojiki, Rogunskaya Hydro power station Performance Characteristics. Barki Tojiki. 
Available online: http://www.tajikembassy.org/images/roghun.pdf (accessed on 21 September 
2011). 

41. Trilling, D. Tajikistan: Rogun Dam a Hot Topic as Tajiks Make It Through Another Winter of 
Shortages. EurasiaNet Business & Economics Portal. 2009. Available online: 
http://www.eurasianet.org/departments/insightb/articles/eav031309f.shtml (accessed on 14 July 
2011). 

42. Petrov, G.N.; Normatov, I.Sh. Conflict of interests between water users in the central asian region 
and possible ways to its elimination. Water Resour. 2010, 37, 113-120. 

43. Teasley, R.L.; McKinney, D.C. Calculating the benefits of transboundary river basin cooperation: 
The syr darya basin. J. Water Resour. Plan. Manag., in press. 

44.  Nezavisimaya Gazeta. Rogun Lyuboy Cenoy [Rogun at Any Price]. Originally in russian. 2009. 
Available online: http://www.ng.ru/cis/2009-12-08/6_rogun.html (accessed on 14 July 2011). 

45. Glantz, M.H. Water, climate and development issue in the amu darya basin. Mitig. Adapt. 
Strategies Glob. Chang. 2005, 10, 23-50. 

46. Oclott, M.B. Central Asia’s Second Chance; Carnegie Endowment for International Peace: 
Washington, DC, USA, 2005. 

47. Djanibekov, N. Land Consolidation for Increasing Cotton Production but Sufficient for Triggering 
Rural Development in Uzbekistan? In Proceedings of the Green Week Scientific Conference, 
Berlin, Germany, 14–15 January 2010.  

48. Abdullaev, I.; Kazbekov, J.; Manthritilake, H.; Jumaboev, K. Participatory water management at 
the main canal: A case from South Ferghana canal in Uzbekistan. Agric. Water Manag. 2009, 96, 
317-329. 

49. Eshchanov, B. How to Meet the Future Energy Needs of Uzbekistan? KTH Royal Institute of 
Technology, Stockholm, Sweden, 2006. 



Sustainability 2011, 3 
 

1592 

50. Wegerich, K.; Olsson, O.; Froebrich, J. Reliving the past in a changed environment: Hydropower 
ambitions, opportunities and constraints in Tajikistan. Energy Policy 2007, 35, 3815-3825. 

51. European Bank of Reconstruction and Development (EBDR). Tajikistan Country Profile; 
European Bank for Reconstruction and Development. Dushanbe: Dushanbe, Tajikistan, 2003. 

52. Stettler, Y.N. Cost Efficiency of Thermal Insulation; Eidgenössische Technische Hochschule 
Zürich: Geneva, Switzerland, 2010. 

53. Energy Information Administration (EIA). Residential Energy Consumption Survey; Energy 
Informational Agency: Paris, France, 2005. 

54. CA-NEWS. Na Severe Tajikistana Nachali Proizvodit Energosberayushie Lampochki [Production 
of Energy Saving Lamps has Started in Northern Tajikistan] Originally in Russian. CA-NEWS 
Potal. 2010. Available online: http://ca-news.org/news/429861 (accessed on 14 July 2011). 

55. Khamzina, A.; Lamers, J.; Vlek, P. Tree establishment under deficit irrigation on degraded 
agricultural land in the lower amu darya river region, aral sea basin. For. Ecol. Manag. 2008, 255, 
168-178. 

56. Asian Development Bank (ADB). Promotion of Renewable Energy, Energy Efficiency and 
Greenhouse Gas Abatement. A Pre-Feasibility Study Report. 2006. Available online: 
http://www.adb.org/Clean-Energy/documents/TAJ-PFS-Small-Hydroelectric-Power.pdf (accessed 
on 14 July 2011). 

57. Safarov, S. In Rural Areas Small Hydro Power Stations are Needed; COOPERATION - UNDP 
Tajikistan Special Enclose to Asia-Plus: Dushanbe, Tajikistan, 2009.  

© 2011 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.org/licenses/by/3.0/). 


