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16
Water Security Assessments  

in Central Asia: Research  
and Policy Implications

Stefanos Xenarios, Jenniver Sehring, Aliya Assubayeva, Dietrich 
Schmidt-Vogt, Iskandar Abdullaev, and Eduardo Araral

16.1 Introduction
The Second World Water Forum in 2000 adopted the Ministerial 
Declaration of The Hague on Water Security in the 21st Century. Since 
then, the concept of water security has been increasingly used in both 
policy and academic communities (Zeitoun et al. 2013). In the policy 
field, the Global Water Partnership (GWP) and the World Economic 
Forum promoted water security (GWP 2000, 2012; Waughray 2011). It 
was also taken up by the 1st Asia-Pacific Water Summit, which featured 
as its theme Water Security: Leadership and Commitment (Cook and 
Bakker 2012).

In academia, researchers across a variety of disciplines have been 
focused on the water security concept from different angles. The social 
disciplines emphasize human welfare and security, while the natural 
sciences focus more on hydrological balance and natural hazards. The 
different policy and research interpretations also impact efforts on how 
to measure water security and the means for such an undertaking (Cook 
and Bakker 2012; Zeitoun et al. 2013).

In Central Asia, the notion of water security has evolved in the 
decades following the dissolution of the former Soviet Union. All 
Central Asian countries apart from Afghanistan were part of the former 
Soviet Union, where water security was understood as large-scale 
engineering solutions concentrating on surface water management 
for irrigation and hydropower. A balance between managing water 
resources for hydropower and irrigation was sought mainly by 



Water Security Assessments in Central Asia 359

classifying Central Asian countries according to their hydrological 
position in a complex system of river basin networks. 

The upstream countries of Afghanistan, Tajikistan, and the Kyrgyz 
Republic comprise the water sources of the two major rivers, Amu Darya 
and Syr Darya, and contribute most of their discharge. They therefore 
are often considered the “water towers” of Central Asia (Diebold and 
Sehring 2012). The downstream countries of Turkmenistan, Uzbekistan, 
and Kazakhstan are situated on extensive plains with diverse land cover 
ranging from desert to grasslands, where most of the water resources 
are used for irrigation, and they are also endowed with abundant 
hydrocarbon (coal, oil, gas) resources.

The five post-Soviet countries in Central Asia are in the process of 
completing their nation-building efforts. Immediately after the collapse 
of the former Soviet Union, water experts from these countries gathered 
and initiated joint water management mechanisms to tackle the 
problems of assessing and securitizing the water resources belonging 
to each state. The role of water professionals reflected a technical and 
managerial perspective of water security that prevailed until the mid-
2000s which attempted to allocate resources based on water discharges 
of the major river basins (Abdullaev et al. 2010).

However, major concerns were raised by all states to defend their 
own water shares. In addition, at the domestic level, competition 
between foreign affairs ministries and line ministries on what constitutes 
national interest eventually led to the replacement of water officials with 
foreign ministries leading negotiations. The negotiations, meetings, and 
other interactions on water-related themes among Central Asian states 
became the theater for conflicting security priorities. The downstream 
countries were concerned with addressing water delivery for agriculture 
and food security objectives, whereas upstream countries with poor 
endowment of fossil fuels were desperate to increase hydropower 
production for energy security. These conflicting priorities have become 
major obstacles for water cooperation in the region. However, there 
was seemingly broad consensus that national water security offered 
economic leverage to all Central Asian countries. Much of the current 
focus in Central Asia and Afghanistan is on the empowerment of national 
economies and accessibility to natural resources by emphasizing 
hydrocarbons and freshwater systems.

In the case of Afghanistan, continuous wars since the late 1970s have 
identified water security with the need to possess water resources for 
the survival of the conflicting powers. Control over the water resources 
in war zones of Afghanistan was often seen as an opportunity to secure 
accessibility and deprive opponents from gaining access to the vital 
source.
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In this study, we attempt to identify how the notion of water 
security has been elaborated in the research literature of the period after 
independence (1992–2018) for Central Asian countries, and the same 
period for Afghanistan. We apply an assessment approach to evaluate 
the role of different dimensions in the structuring of the water security 
concept in Central Asia. We adopt the framework introduced by the 
Asian Development Bank (ADB 2013, 2016) for the evaluation of water 
security in Asia, including Central Asia. This framework is based on 
five dimensions: household, economic, urban, and environmental water 
security, as well as resilience to water-related disasters.

We further explore if potential features of the research institutes and 
authors identified along the literature review could affect the selection 
of particular security dimensions. We conduct a multinomial regression 
analysis to examine whether the significance of the five security 
dimensions (dependent variable) could be potentially influenced by the 
origin of the institutes represented in the literature review, the authors’ 
origin, and the type of research organization (independent variables). 
The study findings are compared with the current policy dialogue on 
water security held through different schemes (such as ministries, 
regional organizations) between the Central Asian countries.

16.2  Water Security Concept and Dimensions  
in Central Asia

A number of research and policy-relevant definitions have attempted 
to address all the dimensions and diversity emerging from the water 
security notion in the last decades. For instance, Cook and Bakker (2012: 
97) identify “four interrelated themes [that] dominate the published 
research on water security: water availability; human vulnerability to 
hazards; human needs (development-related, with an emphasis on food 
security); and sustainability.”

In a broader manner, the Global Water Partnership (GWP 2000: 12) 
notes that “water security, at any level from the household to the global, 
means that every person has access to enough safe water at affordable 
cost to lead a clean, healthy and productive life, while ensuring that 
the natural environment is protected and enhanced.” Similarly, Grey 
and Sadoff (2007: 545) perceive water security as the “availability of an 
acceptable quantity and quality of water for people and environment at 
an acceptable level of water-related risks to people, environments, and 
economies.”
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These different understandings are also reflected in different 
indicators that were developed to operationalize water security. In all 
cases, water security is perceived as a very complex concept with both 
hydrological and social components interacting with each other, which 
makes the development of indicators aimed at simplifying and distilling 
information challenging. Inevitably, the choice of issues and variables to 
be included in the indicator reflects different judgments and interests 
(Mason 2013).

Various indicators were developed at different scales for global 
or national assessment and with different thematic focus, but all of 
them were criticized for being biased concerning certain aspects, not 
well-founded with data, or oversimplifying complex water-society 
interrelations (GWP 2012; Mason 2013; Zeitoun et al. 2013; Zeitoun et al. 
2016).

ADB has attempted to cover the different dimensions of water 
security and also evaluate the performance of all Asian countries through 
a set of comprehensive indicators. Two consecutive reports of the Asian 
Water Development Outlook (AWDO 2013 and 2016) have adopted the 
water security definition of Grey and Sadoff mentioned above and 
developed the following “vision” of water security: “Societies can enjoy 
water security when they successfully manage their water resources 
and services to 1. satisfy household water and sanitation needs in all 
communities; 2. support productive economies in agriculture, industry, 
and energy; 3. develop vibrant, livable cities and towns; 4. restore 
healthy rivers and ecosystems; and 5. build resilient communities that 
can adapt to change” (ADB 2016: 15). These five aspects translate into 
the five dimensions of the AWDO framework: household water security, 
economic water security, urban water security, environmental water 
security, and resilience to water-related disasters.

The AWDO framework may be criticized for partial overlap of 
the dimensions and absence of more representative indicators as will 
be reviewed in the discussion section. Still, AWDO is one of the few 
comprehensive platforms that has repeatedly assessed water security in 
a quantitative manner for the entire Asian region—and for this reason 
has been adopted in the current study. The AWDO reports in 2013 and 
2016 have provided a solid documentation of the performance of all 
Asian countries along the five selected dimensions through statistical 
techniques and ranking assessments.

Although the Central Asian countries share a common Soviet past 
(except Afghanistan), they are performing rather differently according 
to the latest AWDO assessment (2016). Kazakhstan ranks in the top 10 
of 47  countries; Turkmenistan, the Kyrgyz Republic, and Uzbekistan 
occupy the 21st, 24th, and 29th rank, respectively; while Tajikistan was 
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poorly ranked in 32nd position. Afghanistan received the lowest rank 
(47th) of all countries assessed because of its massive infrastructure 
problems arising from the ongoing conflicts.

The difference between Kazakhstan and the other Central Asian 
countries can be partly attributed to the oil and gas industry boom 
in Kazakhstan after the Soviet period, which accelerated economic 
growth including investments, also benefiting water infrastructure. 
According to the AWDO assessment, Central Asia’s performance is also 
strongly affected by water governance, inefficient resource policies, and 
moreover strong dependence on transboundary water resources that 
affect regional performance (see also Araral and Yu 2013).

Also, the notion of water security can be interpreted differently 
in the water-producing uplands of Afghanistan, Tajikistan, and the 
Kyrgyz Republic, and in the water-consuming lowlands of Uzbekistan, 
Turkmenistan, and Kazakhstan. More than 80% of water in Central 
Asia originates in the mountains of the Kyrgyz Republic, Tajikistan, 
and Afghanistan, but more than 80% is consumed in the lowlands of 
Uzbekistan, Turkmenistan, and Kazakhstan. 

The uneven water allocation is also attributed to the climatic 
conditions, which highly affect the hydrological balance in the region. 
All countries are located at the core of the Eurasian landmass and 
blocked off by mountain ranges (except for the north of Kazakhstan). 
This prevents or hinders the inflow of humid air from the south, thus 
creating the conditions for an arid to semiarid continental climate 
(Zomer, Wang, and Xu 2015). 

The distribution of precipitation is determined to a large extent by 
the major topographical features of the region: lowlands and basins, 
such as the Kazakh steppe and the Aral basin in the north, receive much 
less precipitation in comparison to the highly mountainous ranges of the 
Pamirs, the Hindukush, and of the Tien Shan in Tajikistan, the Kyrgyz 
Republic, and Afghanistan. 

The Pamir region includes summits over 7,000  meters above 
sea level and lower mountains with an average elevation of 4,000–
5,000 meters. Elevations in the Tien Shan are lower with its subranges 
reaching 3,000–4,000 meters. The precipitation in the mountains can  
be quite high with average annual values of more than 1,800 millimeters 
in contrast to the annual average precipitation in lowlands not exceeding 
150 millimeters (Xenarios et al. 2019).

Precipitation in the mountains feeds not only the headwaters of the 
major rivers of Central Asia, but also extensive glaciers and snowfields, 
which in turn serve as water reservoirs for irrigated agriculture in the 
adjacent lowlands during the summer when precipitation is scarce. 
Streamflow varies throughout the year with peak runoff during snow 
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and glacier melt in summer, but also between years as a result of 
variations in rain and snowfall. 

The mountainous parts of Central Asia are prone to water-related 
hazards such as flash floods, avalanches, mudslides, and glacier lake 
outburst floods, which pose a threat to human lives but also to human 
security by damaging infrastructure such as roads and bridges. Climatic 
conditions affecting water security and exposure to hazards are expected 
to change due to climate change and its effects on the hydrological 
cycle, especially in regions where glacier and snowmelt are important 
freshwater sources. According to a scenario presented by Xenarios et al. 
(2019), temperatures will have increased in 2020, relative to 1990, by 
1.8°C in the Tien Shan and by 1.4°C in the Pamirs. Future climate warming 
will cause snowmelt to occur early in the spring, leading to floods, a 
shift of peak runoff from July to June, and reduced water availability 
in the late summer months. The accelerated glacier melting and retreat 
of glaciers constitute a major threat to water security in Central Asia, 
which is captured by the environmental and resilience dimensions in 
the AWDO framework. 

16.3 Materials and Methods
The five dimensions (K 1–5) of the AWDO framework are assessed 
against the water security studies traced in Central Asia. In particular, 
we conduct a Boolean search by initially querying the phrase “water 
security Central Asia” in a set of 11 databases that cover nearly the 
majority of peer-reviewed studies worldwide on water security in 
Central Asia as presented in Appendix 16. The search for the phrase is 
conducted throughout the entire text, while we narrow down the study 
focus to peer-reviewed journals since 1992. The reasoning behind the 
research filter on peer-reviewed journals is the partial overlap that we 
have come across in working reports and books from the same authors 
that appeared to be further distilled in journal papers. The selection of 
1992 as a baseline demarcates the evolution of water security studies 
after the post-Soviet era in the entire Central Asian region.

The second layer of literature review research identified the water 
security term matched in a country-specific context, for instance, “water 
security Tajikistan.” All five countries of Central Asia were considered 
as well as Afghanistan, which shares major transboundary basins with 
Tajikistan, Uzbekistan, and Turkmenistan. The findings were cross-
checked with the first layer of literature research to avoid duplication. 

In turn, a more context-specific research was performed on the 
keywords of each K-dimension. To better facilitate the research findings 
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on the peculiarities of the Central Asian region, we modified the initial 
keyword provided by AWDO in each dimension. The five main categories 
and suggested keywords are presented in Table 16.1.

The results were then classified according to the frequency and 
relevance of each study on water security in Central Asia as interpreted 
through the above framework. The frequency rate is linearly counted 
and then aggregated accordingly for each dimension—that is, how many 
studies refer to socioeconomic water security in the region. There are 
some instances where a study may respond to more than one dimension 
by covering, for example, the economic and environmental aspects of 
water security. In that case, the frequency rate is equally attributed to 
both categories.

table 16.1: assessment Framework and Main Keywords

Water Security 
Dimension First Layer Second Layer Third Layer

Household (K-1)

Water security 
Central Asia

Water security
– Kazakhstan
– Uzbekistan
– Turkmenistan
– Tajikistan
– Kyrgyz Republic
– Afghanistan

WASH Programme

Sanitation

Piped supply

SDGs–6

Economic (K-2)

Agriculture

Industry

Energy

WEF nexus

Urban (K-3)

Water supply

Wastewater 

Water consumption

Drainage

Environmental 
(K-4)

Ecological status

River flow

Hydromorphology

Monitoring–
evaluation

Resilience (K-5)

Floods

Droughts

Landslides

Avalanches

SDG = Sustainable Development Goal; WASH = water, sanitation, and hygiene; WEF = water–energy–food.
Source: Authors, based on ADB (2016). 
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The relevance performance for each study is assessed through 
a Likert-scale graded from 1 (min) to 5 (max). The overall relevance 
for each dimension (K-1 to K-5) is measured through the aggregated 
mean value of the individual studies. In case an individual study 
covers more than one dimension, the relevance scoring is attributed 
as per the objectives and content of each case. The overall significance 
of each dimension is measured by multiplying the frequency 
rate with the corresponding relevance scoring—for instance, 
K-5 = 5 observations × 3 mean relevance = 15.

Further, we attempt to explore the potential relationship between 
the countries represented by authors’ organizations with particular 
water security dimensions. We also consider the type of organization 
(research institute, university, etc.) as a potential driver that affects the 
preference or aversion toward some water security dimensions. There 
are, for instance, specific departments in universities and established 
research institutes based in the United States (US) and Europe with 
considerable interest in the geopolitics of Central Asia.

We also explore the probability that the authors’ origin may have 
driven the research toward specific water security dimensions such 
as economics or urban supply. There are some cases where one or a 
group of scholars from Central Asia are situated in the US and Europe 
and show high interest in particular dimensions in specific regions (for 
instance, climate change and natural hazards in mountainous Central 
Asia). We assess the origin of the three first authors in each study as 
we consider them to have more influence on the development of the 
research output.

We employ a multinomial logit regression to explore if the country 
of origin of the organization, the author’s origin, and the type of institute 
can be considered potential drivers for the assessment of the five 
AWDO dimensions. The multinomial logit model is part of the wider 
family of generalized models where probabilistic relations between 
dependent and independent variable are explored (Garson 2010). The 
regression is composed of a categorical dependent variable, which 
in our case are each of the five AWDO dimensions, and categorical 
factors or continuous covariates. In this study, we employed three 
categorical predictors (country, author origin, organization type). 
It should be mentioned that the model adopted one category of the 
dependent variable as a reference base for the regression analysis. 
In our case, the last dimension (K-5, resilience) was taken as the  
reference category.



366 Water Insecurity and Sanitation in Asia

16.4 Results
The initial findings of the review have covered the first and second 
layers (water security in Central Asia and per country) by presenting a 
high inclination toward the economic interpretation of water security as 
presented in Figure 16.1.

Figure 16.1: Frequency of asian Water development outlook 
dimensions in reviewed studies

Source: Authors.

Household (K-1) Economic (K-2) Urban  (K-3) Environmental
(K-4) Resilience (K-5)
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In particular, the economic dimensions of water security are directly 
reflected in a number of studies with the main focus on the agriculture 
sector and water supply on the national and regional context (Rudenko 
et al. 2013; Wegerich 2011; Wegerich et al. 2015). The competing 
interests between agricultural water use downstream and hydropower 
production upstream as a means for economic development are also 
delineated (Guillaume et al. 2015; Jalilov, Amer, and Ward 2013; Stucki 
and Sojamo 2012). The contribution of water governance in economic 
security and agriculture is emphasized in a national context (Klümper, 
Herzfeld, and Theesfeld 2017).

Various studies also focus on the institutional and legislative 
aspects by depicting the socioeconomic perspectives of water security 
(Abdolvand et al. 2015; Froebrich and Wegerich 2007; Himes 2017; 
Zakhirova 2013; Ziganshina 2011). The effects of transboundary 
collaboration on the economic prosperity of neighboring countries are 
assessed, for instance, in the case of Kazakhstan and the People’s Republic 
of China (Stewart 2014). Transboundary complexities and conflicting 
interests between Central Asian countries and major external actors 
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such as the Russian Federation and the People’s Republic of China are 
also elaborated (Chan 2010).

Nearly half of the studies target the environmental implications 
of the economic dimensions by underscoring the hydromorphological 
impacts in the Syr Darya and Amu Darya basins from existing and new 
hydropower and agricultural projects. Also, the intensive water use and 
overconsumption practices are manifested in agriculture-related papers 
that also highlight the high dependency on transboundary sources 
(Rudenko et al. 2013). More broadly, the interdependence between 
upstream and downstream countries concerning access to a sufficient 
volume of water to fulfill agricultural and energy needs is mentioned, 
while potential scenarios for equable allocation are suggested (Guillaume 
et al. 2015; Jalilov, Amer, and Ward 2013). 

More emphasis is given to the role of small lakes for recharging 
groundwater sources, preserving aquatic species, and providing 
freshwater for sustainable agricultural use (Conrad, Kaiser, and Lamers 
2016). The resilient profile of water security (K-5) is sharpened by 
stressing the role of ecosystem goods and services in flood reduction 
and erosion control. Attention is also given to the role of freshwater 
systems for the mitigation of natural risks and hazards, mainly in studies 
on water–energy–food and water governance (Klümper, Herzfeld, and 
Theesfeld 2017). Water security on a household level (K-1) receives 
the least attention, whereas there are very few studies on the urban 
perspective (K-3) of water security in Central Asia.

The relevance of each study is presented in Figure 16.2 by 
confirming the prevalence of the economic dimension (K-2). The 

Figure 16.2: relevance of asian Water development outlook 
dimensions in reviewed studies 

(scale 1–5)

Source: Authors.
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importance attributed to household (K-1) and urban (K-2) dimensions, 
though rarely found in the studies, is boldly stated. Similarly, in the 
resilience dimension (K-5), the substantial role of freshwater systems 
for mitigating natural hazards is emphatically stressed, though only in 
a few studies.

The overall significance of each dimension is exhibited in Figure 16.3 
where the frequency and relevance indices are aggregated. The absolute 
dominance of the economic dimension over all other dimensions 
contrasts with only some importance attributed to the environmental 
component.

Figure 16.3: significance of each asian Water development 
outlook dimension in reviewed studies

Source: Authors.
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We further distinguish between the countries in which the 
author’s organization is based, the author’s origin, and the type of each 
organization as shown in Table 16.2.

The representation of the research institutes in terms of country, 
the author’s origin, and the organization types are described in 
Figure 16.4. The organizations based in the United States appear to have 
produced more studies (21.4%), followed closely by Germany (20.23%), 
Kazakhstan (14.2%), and the United Kingdom (10.7%).

Interestingly, in the case of the author’s origin, authors originating 
from Germany seem to be the most prevalent (27.3%) sample, strongly 
outpacing those from the US (9.5%). This means that German-originated 
authors have published studies with organizations situated outside 
Germany, while much literature produced in the US was published 
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table 16.2: classification of countries represented,  
origin of authors, and organization types

Countries Represented Finland
Germany
Kazakhstan
Netherlands
Republic of Korea
Singapore
Sweden
United Kingdom
United States
Uzbekistan
Finland

Origin of Authors Finland
Germany
Kazakhstan
Netherlands
Republic of Korea
Singapore
Sweden
United Kingdom
United States 
Uzbekistan
Afghanistan
France
Iran

Organization Types University
Research institute
Company, consultancy
Association, organization, network

Source: Authors.

by authors of different origin. The second position is equally shared 
between authors of Kazakh (14.2%) and Uzbek (14.2%) origin. Authors 
of Uzbek origin seem to be also hosted in organizations outside their 
country as the representation of national (Uzbek) institutes is relatively 
low (7.1%). Universities appear to be predominant (79.7%) in the research 
output on Central Asia and water security studies, ahead of all the other 
categories.

It should be mentioned that to distinguish between organization 
types was not simple since quite often a research institute could 
be identified with a consultancy firm since they undertake similar 
activities. To overcome this hurdle, the differentiation was based on 
the main activities of each organization, keeping in mind that there will  
be overlaps.



370 Water Insecurity and Sanitation in Asia

Figure 16.4: country represented, author origin,  
and organization type

Source: Authors.

0
10
20
30
40
50
60
70
80
90

0

5

10

15

20

25

30

Fi
nl

an
d

G
er

m
an

y

Ka
za

kh
st

an

N
et

he
rla

nd
s

Re
pu

bl
ic

 o
f K

or
ea

Si
ng

ap
or

e

Sw
ed

en

U
ni

te
d 

Ki
ng

do
m

U
ni

te
d 

St
at

es

U
zb

ek
ist

an

A
fg

ha
ni

st
an

Fr
an

ce Ira
n

Ita
ly

Po
rtu

ga
l

U
ni

ve
rs

ity

Re
se

ar
ch

Co
m

pa
ny

A
ss

oc
ia

tio
n

Countries (left-hand axis) Author Origin (left-hand axis) Organization (right-hand axis)

The multinomial logit model shows that only in some cases does 
the country representation variable have statistical significance as 
indicated in Table 16.3. Meanwhile, the author’s origin and organization 
type were statistically nonsignificant (p > 0.05). In particular, German-
based institutes seem to favor the household (K-1), urban (K-3), and 
economic (K-2) dimensions, while the institutes based in Finland 
prioritized the environmental (K-4) and economic (K-2) dimensions. 
Studies based in Kazakhstan and likewise the Republic of Korea and the 
United Kingdom do not appear to favor the economic notion of water 
security, as opposed to Singapore- and Netherlands-based studies, 
which preferred that (K-3) dimension.

table 16.3: Logit regression results on country, author origin,  
and organization type

Variables Estimate
Standard 

Error
Lower CL 

95.0%
Upper CL 

95.0% P Value

Household (K-1) –3.3674 1.80 –7 0.2 0.061775

Germany 20.2518 1.78 17 23.7 0.000000

Economic (K-2) 12.2805 1.24 10 14.7 0.000000

Germany 11.7618 2.83 6 17.3 0.000032

Finland 6.8010 0.75 5 8.3 0.000000

continued on next page
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Variables Estimate
Standard 

Error
Lower CL 

95.0%
Upper CL 

95.0% P Value

Kazakhstan –13.1968 1.50 –16 –10.3 0.000000

Netherlands 6.2458 0.98 4 8.2 0.000000

Republic of Korea –13.0735 4.34 –22 –4.6 0.002613

Singapore 6.4159 1.06 4 8.5 0.000000

United Kingdom –10.8942 0.89 –13 –9.2 0.000000

Urban (K-3) –0.0309 1.40 –3 2.7 0.982341

Germany 16.9152 1.37 14 19.6 0.000000

Netherlands 18.1518 1.24 16 20.6 0.000000

Environmental 
(K-4)

12.2473 1.12 10 14.4 0.000000

Finland 11.3896 2.62 6 16.5 0.000014

Kazakhstan –12.0649 1.27 –15 –9.6 0.000000

CL = confidence interval. 
Note: P value refers to the statistical level of significance (0.05).
Source: Authors.

table 16.3 continued

16.5 Discussion
The study findings have shown a clear prevalence of the economic  
(K-3) dimension over all other interpretations of water security in 
Central Asia. The distinctively lower but yet noticeable environmental 
(K-2) dimension is also favored by predominantly economic studies 
that attempt to ascribe the quantitative and to lesser extent qualitative 
impacts to freshwater systems due to over-abstraction and polluting 
activities. Still, the environment is mostly perceived as a means to an 
end, or otherwise as a controlling factor to improve water supply and 
economic welfare in the region.

It is acknowledged that it is excessively demanding for a study to 
equally cover all the five dimensions of the suggested water security 
framework. Other similar frameworks have set fewer core dimensions 
such as governance and hydrology (Klümper, Herzfeld, and Theesfeld 
2017; Araral and Wang 2013) or livelihoods, economic development, and 
ecosystems (GIZ 2017). It is noted, however, that the aim of the current 
study was not to assess the fulfillment of each study on all dimensions, 
but rather to appraise the potential prevalence of some security 
dimensions over others.
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The distinction that the AWDO framework makes between the five 
dimensions may a priori bias the prevalence of some security aspects 
over others. For instance, the separation of the household (K-1) and urban  
(K-3) dimensions can further disperse the already few studies 
commencing on the drinking and sanitation facets of water security. 
Also, the environmental (K-4) and resilience (K-5) dimensions may 
overlap when projecting the climate change effects on freshwater 
systems in Central Asia. It is nevertheless noticed that even if merging 
the household and urban as well as environmental resilience dimensions, 
the results would be relatively poor compared to the economic water 
security dimension. 

The frequency rating and the relevance scoring are based on the 
authors’ judgments and can therefore show subjectivity and inherent 
biases. Moreover, the calculations are oversimplified to properly 
illustrate the major features of water security in Central Asia. The authors 
have considerable experience on water security issues in Central Asia 
that allows for a judgment that is as balanced as possible. The simplified 
assessment serves as an initial evaluation of water security studies in the 
region that may be used as a baseline for further studies.

The relatively limited sampling of country representation as 
well as the author’s origin and organization type may have biased the 
findings. However, we have explored all the relevant databases on the 
first (regional) and second (country-specific) layers of water security 
interpretation by identifying all the potential studies. The assessment of 
the third layer (keynote words) is currently ongoing and is anticipated 
to mitigate potential biases by enlarging the literature sample.

16.6 Concluding Remarks
The current study has made a preliminary assessment of the 
interpretation of water security in Central Asia including Afghanistan 
through a literature review of published peer-reviewed sources from 
the beginning of the independence period until today. The absolute 
prevalence of the socioeconomic dimension over all other components 
gives a strong signal concerning the current trends of interpreting water 
security in the region.

The reason for this uneven distribution of water security dimensions 
may be due to the dire need of all Central Asian countries after 
independence to increase economic welfare through the exploitation 
of natural resources. The Soviet-dictated technocentric perception of 
water security through engineering interventions in the hydropower 
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and agriculture sectors seems to have been outpaced by the perception 
of water resources as natural capital for economic development. These 
findings align with a recent study mentioning that, in the last 25 years 
of the post-Soviet period, looking at water issues has transformed from 
a technical perspective to a sociopolitical and economic approach 
(Xenarios et al. 2018). The environmental and natural dimensions 
of water resources have been downgraded, whereas urban supply 
and wastewater treatment have only recently been accorded some 
importance in Central Asia.

New institutional schemes have been established since 1991 to 
elaborate the water security dimensions in Central Asia for the joint 
allocation of common water resources. Organizations such as the 
Interstate Commission for Water Coordination, the Interstate Council 
for the Aral Sea Basin, and the International Fund to Save the Aral Sea 
were set up to face water security challenges among the Central Asian 
states. The regional organizations pay much attention to reinforcing 
economic growth through the maintenance of the current infrastructure 
and balancing agricultural (downstream) and hydropower (upstream) 
demands. The environmental and resilience factors have been 
consolidated only recently as the main parameters of climate change 
scenarios and are widely understood as potential threats to economic 
prosperity. Some institutes based mainly in the US and Europe are  
keen on particular dimensions of water security as indicated by the 
regression analysis.

The research outcomes are aligned with the current water policy 
dialogue between all states of Central Asia where the economic 
concept of water security is prevailing (Xenarios et al. 2018). The study 
findings suggest that socioeconomic parameters overbalance all other 
interpretations, which may have consequences for the interpretation of 
water security in the future.
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Appendix 16: Databases of Peer-reviewed Studies 
on Water Security in Central Asia

1. MEDLINE Complete: This provides authoritative medical 
information on medicine, nursing, dentistry, veterinary 
medicine, the health-care system, preclinical sciences, and 
much more. MEDLINE Complete uses MeSH (Medical Subject 
Headings) indexing with tree, tree hierarchy, subheadings, and 
explosion capabilities to search citations from over 5,400 current 
biomedical journals. It is also the world’s most comprehensive 
source of full text for medical journals, providing full text for 
over 1,800 journals indexed in MEDLINE. Of those, more than 
1,700 have cover-to-cover indexing in MEDLINE, and of those, 
over 900 are not found with full text in any version of Academic 
Search, Health Source, or Biomedical Reference Collection. 
This wide-ranging file contains full text for many of the most 
used journals in the MEDLINE index—with no embargo. 
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With coverage dating back to 1857 and full text back to 1865, 
MEDLINE Complete is the definitive research tool for medical 
literature.

2. Academic Search Premier: This multidisciplinary database 
provides full text for more than 4,600  journals, including full 
text for nearly 3,900 peer-reviewed titles. PDF backfiles to 1975 
or further are available for well over 100 journals, and searchable 
cited references are provided for more than 1,000 titles.

3. OpenDissertations: This is an open-access database built to 
assist researchers in locating both historic and contemporary 
dissertations and theses. Created with the generous support of 
the H.W. Wilson Foundation and the Congregational Library & 
Archives in Boston, it incorporates EBSCO’s previously released 
American Doctoral Dissertations, and features additional 
dissertation metadata contributed by select colleges and 
universities from around the world. Providing researchers with 
citations to graduate research across a span of time, from the 
early 20th century to the present, this database will continue 
to grow through regular updates and new partnerships with 
graduate degree-granting institutions.

4. Business Source Complete: This is the world’s definitive 
scholarly business database, providing the leading collection of 
bibliographic and full-text content. As part of the comprehensive 
coverage offered by this database, indexing and abstracts for 
the most important scholarly business journals back as far as 
1886 are included. In addition, searchable cited references are 
provided for more than 1,300 journals.

5. Communication & Mass Media Complete (CMMC): This 
provides the most robust, quality research solution in areas 
related to communication and mass media. CMMC incorporates 
the content of CommSearch (formerly produced by the National 
Communication Association) and Mass Media Articles Index 
(formerly produced by Penn State), along with numerous other 
journals in communication, mass media, and other closely 
related fields of study to create a research and reference resource 
of unprecedented scope and depth encompassing the breadth 
of the communication discipline. CMMC offers cover-to-cover 
(“core”) indexing and abstracts for more than 570  journals, 
and selected (“priority”) coverage of nearly 200  more, for a 
combined coverage of more than 770 titles. Furthermore, this 
database includes full text for over 450 journals.

6. EconLit: This is the American Economic Association’s 
electronic database, the world’s foremost source of references 
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to economic literature. The database contains more than 
1.1 million records from 1886 to present. EconLit covers virtually 
every area related to economics.

7. GreenFILE: This offers well-researched information 
covering all aspects of human impact to the environment. Its 
collection of scholarly, government, and general interest titles 
includes content on global warming, green building, pollution, 
sustainable agriculture, renewable energy, recycling, and more. 
The database provides indexing and abstracts for more than 
384,000 records, as well as open-access full text for more than 
4,700 records.

8. Library, Information Science & Technology Abstracts: This 
indexes more than 560 core journals, nearly 50 priority journals, 
and nearly 125 selective journals, plus books, research reports, 
and proceedings. Subject coverage includes librarianship, 
classification, cataloging, bibliometrics, online information 
retrieval, information management, and more. Coverage in the 
database extends back as far as the mid-1960s.

9. MasterFILE Premier: Designed specifically for public libraries, 
this multidisciplinary database provides full text for nearly 
1,700 periodicals with full-text information dating as far back 
as 1975. Covering virtually every subject area of general interest, 
the database also contains full text for nearly 500  reference 
books and over 164,400 primary source documents, as well as 
an image collection of over 592,000  photos, maps, and flags. 
This database is updated daily via EBSCOhost.

10. SocINDEX with Full Text: This is the world’s most 
comprehensive and highest quality sociology research database. 
The database features more than 2.1 million records with subject 
headings from a 20,000+ term sociological thesaurus designed 
by subject experts and expert lexicographers. SocINDEX 
with Full Text contains full text for more than 860  journals 
dating back to 1908. This database also includes full text for 
more than 830  books and monographs, and full text for over 
16,800 conference papers.

11. Education Resources Information Center (ERIC): This 
provides access to education literature and research. The 
database provides access to information from journals included 
in the Current Index of Journals in Education and Resources in 
Education Index. Content includes journal articles, research 
reports, curriculum and teaching guides, conference papers, 
dissertations and theses, and books dating back to 1966.
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