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ABSTRACT: Transboundary river basin systems comprise the backbone of the WEF 

nexus in Central Asia. In Soviet times, the water-abundant upstream countries provided 

water for irrigation in summer to downstream countries, and, in exchange, were supplied 

with energy in winter. Environmental aspects of natural resources management were 

neglected. The desiccation of the Aral Sea is the most widely known example of the 

consequences of disregarding environmental impacts. After independence in 1991, the 

formerly regional approach to water and energy management was replaced by a national 

approach which led to fragmentation of supply networks and conflicts mainly between 

upstream and downstream neighbors. This study outlines interventions and technologies 

for the water, energy, agricultural and environmental sectors at various scales that would 

be suitable for the introduction of a sustainable regional WEF in Central Asia. In the water 

sector, designing hydropower systems in upstream countries should consider the release 

of sufficient water volume for downstream irrigation in summer while the pressure on 

surface river basins should be mitigated through the increased use of groundwater 

resources. The energy portfolio in all countries of Central Asia should be diversified 

through more investment in renewables, and by designing the macroeconomic 

perspectives of energy policies in the region so as to avoid boom and bust pricing 

fluctuations on energy commodities. In the agricultural sector, the horticultural and tree 

cultivation should be prioritized over cotton monoculture. In addition, the rehabilitation of 

irrigation and drainage systems should be conducted at operational, maintenance and 

investment costs that are affordable to farming communities. Providing minimum 

environmental flows in major river networks and the better monitoring of human 

activities on basin level are prerequisites for an integrated approach of the WEF nexus in 

Central Asia.  
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Introduction  

Central Asia (CA) is a region where water, energy, food and environment are inextricably 

linked. This is due to: i) diverse ecosystems ranging from glaciers, high mountain areas, 

forests, to oasis regions and vast steppes and deserts with associated spatial water 

resources variability; ii) the structure of the economy, traditionally dominated by 

agriculture and supported by large-scale hydropower and irrigation schemes and iii) 

relatively recent geopolitical changes which led to fragmentation of a formerly contiguous 

region into new nation States separated by international boundaries, creating  a new 

reality and new challenges for managing natural resources, water and energy - in 

particular. 

The upstream countries of Afghanistan, Tajikistan and Kyrgyzstan are located in the 

mountains of Karakoram, Pamir and Tien Shan, often referred to as “water towers” of CA. 

Snowfall and glacier melting are important sources of water in an overall dry climate, 

feeding into a vast river network, which traverses the entire region. The downstream 

countries of Turkmenistan, Uzbekistan and Kazakhstan are situated on extensive plains, 

largely converted from grasslands to agricultural lands, which are also endowed with 

abundant hydrocarbon (coal, oil, gas) resources. 

All CA countries, except Afghanistan, were part of the Union of Soviet Socialist Republics 

(USSR), and have gone through a period of large-scale engineering solutions to water 

resources development, with a focus on surface water management for irrigation and 

hydropower. The USSR pursued a policy of regional development with specialization in 

each region on one product or a small range of products which were distributed through 

internal exchange mechanisms. This led to monoculture development, e.g. the 

development of huge cotton plantations in downstream areas, with little concern for the 

environmental impacts. Upstream countries, where most of the CA river flow is 

generated, were providing water for irrigation to downstream countries. In exchange, 

they were supplied with coal and gas for heating and electricity purposes in cold months 

as well as with agricultural products and especially staple crops. 

Intensification of agricultural production, regulation of waterways through dams and 

other infrastructure and over-abstraction of surface water in the entire CA came at a high 

price to the environment, resulting in the well-known impacts on the Aral Sea. The 

fragmentation of the region into several independent states in the late 1990s changed 

the approach to the Water-Energy Food (WEF) nexus from regional exchange to country-

focused policies with each country developing at its own pace and pursuing different 

development objectives. As a consequence, there were changes in the water use for 

energy, food and environment which have led to tensions mainly between the upstream 

and downstream states.  

The transboundary nature of water resources in CA remains of paramount significance for 

the development of the energy, water and agricultural sectors of the region as a whole, 

creating interdependencies that should, eventually, inspire and strengthen regional 

cooperation. The objective of this paper is to examine how a sustainable regional WEF 

nexus approach can emerge in CA in the current and developing geopolitical 

circumstances, and which appropriate WEF interventions and technologies may best 

support the development needs of each CA country. Each WEF sector is assessed 

separately on a regional scale while the natural environment is also acknowledged as a 

separate component.  

State of the art  

Transboudary water systems  

The two main rivers of the region, the Amu Darya and Syr Darya, are the most important 

water sources for the livelihoods of about 70 million inhabitants in CA. Both rivers 

originate in the mountain ranges of the upstream countries. The Amu Darya, the largest 

river in Central Asia in terms of water volume, is formed by the Panj River on the Tajik-

Afghan border and the Vakhsh River in Tajikistan and continues into Uzbekistan and 
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Turkmenistan before emptying into the Aral Sea. The Syr Darya, which is the longest 

river in Central Asia, has its source in the Tien Shan Mountains in Kyrgyzstan and flows 

through the Fergana Valley into Tajikistan and Uzbekistan and then into Kazakhstan 

where it ultimately discharges into Aral Sea.  

Central Asian countries are among the most water intensive economies in the world with 

a mean water withdrawal per capita at 2,200m yr-1 and more than 80% of water used by 

the downstream countries, mainly for irrigation (Sehring and Diebold, 2012). Irrigated 

farming in CA was strongly prioritized in Soviet times through the construction of 

numerous reservoirs, extended supply and drainage networks and large pumping 

stations. Water management was organized according to “water-use regions” or 

“irrigation districts”, which in some instances were transgressing the republican 

boundaries (Wegerich et al., 2012). The post-Soviet breakdown has differently impacted 

each district depending on the facilities, organizational structure and other parameters by 

avoiding a collapse of the entire agricultural water supply network.  

The transboundary irrigation districts ceased to exist after independence in 1991 and 

administrative boundaries where drawn instead for water resources management on 

national level. Intensified irrigation practices continue until today although at a slower 

pace due to the lack of funding for maintenance and operational services (Dukhovny and 

de Schuetter, 2011).  

In the last decade, a river basin management approach was gradually introduced in each 

of the CA countries in an attempt to improve national water use and allocation plans as 

per the principles of the European Water Framework Directive (WFD, 2000/60/EC). In 

particular, the European Union Water Initiative was established in 2002 as transnational, 

multi-actor partnership to support water governance reforms on the globe (Fritsch et al., 

2017). For the region of Eastern Europe, Caucasus and Central Asia, one partnership was 

established with 12 countries for the improvement of the legal and regulatory water-

related frameworks in alignment with WFD, development of River Basins Management 

Plans (RBMPs) and engagement of stakeholders through National Policy Dialogues (NPDs) 

and River Basin Councils (RBCs).  

For the implementation of the RBMPs, River Basin Organizations (RBOs) have to be 

established to monitor all activities related to water management on a basin level. 

Indicatively, the RBMPs have to gather information from local (e.g. WUAs) and 

centralized institutions (e.g. Ministries), reduce the currently unregulated water 

withdrawals from rivers, canals, and newly built groundwater wells which are still 

common practice in rural areas. All CA countries have set up the legal basis for 

introducing the basin approach while RBMPs have been developed gradually in 

Kazakhstan, Kyrgyzstan and Uzbekistan over the last 3 years (2014-2017). The 

legislative documents, mostly acknowledged as Water Codes, emphasize the WEF nexus 

of each country and the need to harmonize the respective national documentation with 

that of the neighbouring countries. In practice, the Water Codes dictate how various uses 

(drinking, agricultural, industrial, environmental) will be regulated and prioritized 

according to different needs and set the foundations for a comprehensive management of 

water resources within the country. They also set provisions for water flow requirements 

of major river systems in respect to international treaties and conventions.  

The RBMPs in the upstream countries will be obliged to monitor the construction of big 

controversial dams such as the Roghun in eastern Tajikistan and Karambata I in north 

Kyrgyzstan for hydropower production. These large-scale interventions have up until 

recently created conflicts between the upstream countries and Uzbekistan as the most 

vocal downstream country. The current and future hydropower developments are 

presented in Figure 1. 
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Figure 1. Hydropower developments in Central Asia, with focus on the upstream 

countries of Kyrgyzstan and Tajikistan, [in page 65, Zoi Environmental Network], 2016. 

Source: [https://www.osce.org/secretariat/355471] 

Tensions in the region have abated somewhat, as a result of feasibility studies (SNC-

Lavalin, 2017) that were conducted for both dams, and of Strategic Environmental 

Assessments (World Bank, 2014) (SEIAs) to evaluate the impact on downstream water 

volume, but more importantly because of the recent change (2016) in the government of 

Uzbekistan.  

Moreover, investments in technological interventions in oil, gas, coal and uranium mining 

in the region are slowly increasing in volume (Kazakhstan Green Energy, 2017). The 

interventions are anticipated to reduce water input and also mitigate the water pollution 

induced by these activities. Further, international organizations and donors are investing 

in the rehabilitation of irrigation networks and drinking water supply mainly in rural areas 

of Tajikistan, Kyrgyzstan and Uzbekistan.  

However, there is a notable lack of coordination, monitoring and assessment of these 

interventions which is mainly due to the overlapping between too many governmental 

authorities and the differences in prioritizing water resources management by the 

governments. For instance, Kazakhstan sets a high priority on water management for 

food production and holds the Ministry of Agriculture responsible for the development and 

implementation of agricultural policy and water management. Groundwater use remains 

under the supervision of the Ministry for Investment and Development and the 

Committee of Geology and Subsoil Use (UNECE, 2017). A similar situation presents itself 

in Uzbekistan where the Ministry of Agriculture and Water Resources is responsible for 

surface water resources and the State Committee on Geology and Mineral Resources for 

ground water. Agriculture also plays a dominant role in downstream Turkmenistan where 

https://www.osce.org/secretariat/355471


 

151 

the Ministry of Agriculture and Water Resources is mainly accountable for efficient 

agricultural water management.  

Kyrgyzstan has attempted to assign greater importance to the water sector by 

establishing the National Water Council (NWC) in 2005 which has the responsibility to 

coordinate all the state and private agencies involved with water resources management. 

In reality, the NWC has remained inactive for many years and the newly introduced basin 

approach is in substance implemented by the Department of Water Economy and 

Melioration under the Ministry of Agriculture and Melioration. The clear priority on water 

for energy use in Tajikistan found expression in the creation of the Ministry of Energy and 

Water Resources (MEWR)in 2013. While hydropower development is the primary 

mandate of the Ministry, water for agricultural use is supervised by the Agency of Land 

Reclamation and Irrigation (ALRI), which is of inferior importance to the Ministry. 

Coordination of the activities of these authorities by the national RBOs and 

communication of these RBOs within the framework of a river basin (e.g. Syr Darya) for a 

more balanced WEF nexus remain a major challenge to be confronted in the CA region. 

Energy Sector and trends in national policy frameworks 

The CA region looks back on a long history of energy resource abundance (oil, coal and 

gas in Kazakhstan, gas in Turkmenistan and Uzbekistan, hydroelectric power potential in 

Kyrgyzstan and Tajikistan). Following the break-up of the Soviet Union in the 1990s, CA 

countries transited to a decentralized energy production and management system that 

has been driven by national goals and capacities regarding technological state and 

advancement, exports, explorations and production (EBRD, 2004). The transition period 

has been characterized by decaying and dilapidated infrastructure and technology, 

decoupling transmission and distribution systems and poor energy policies at 

macroeconomic level. In the last decades, CA countries have aimed at exploiting in full 

their energy potentials and at developing new transport routes to their major markets, 

mainly Europe and China. Efforts towards the efficient and sustainable management of 

energy resources in CA are constrained by regional discrepancies, dependence on Russia, 

and social, economic and political conflicts. Energy issues in CA are expected to becoming 

even more critical due to climate change, political unrest, competing international 

interests in the region, and financial instability. 

The main challenges that CA countries are facing today include regional energy market 

integration, exposure to international boom and busts in commodity prices, technology 

upgrade and innovation, diversification of export markets and routes, sustainable 

management of energy resources and conflicting uses of natural resources. To 

successfully address these challenges necessitates regional cooperation and integration. 

Macroeconomic insulation to commodity price fluctuations requests the appropriate use of 

fiscal and macroeconomic tools (such as consumption/deficit/debt rules and Sovereign 

Wealth Funds)52. There is also a need to take steps towards a transition to sustainable 

and renewable energy. In order to move into this direction, countries need to put into 

effect legislation on renewable energy and energy efficiency in a way to build endogenous 

growth. In doing so, there is a need to address the competing energy use mainly of 

pumped irrigation in a way that considers the linkages between energy, water and food 

from perceptions of national security, regional stability and economic growth53.  

Also, in developing new transport routes (from West  to East or vice versa mainly 

through China-Kyrgyzstan-Uzbekistan and China-Kyrgyzstan-Tajikistan) CA countries 

need to consider possible conflicts between countries in the region, their transit position 

(corridors from Europe to Asia) and their relationship with major trading partners 

(Russia, EU, China). In terms of financing, CA can benefit from foreign investments, 

international funding and technical assistance from international organisations and 

financial institutions. Capitalising on their own resources, countries in the region hold 

significant assets coming from energy exports (for instance Kazakhstan National Oil Fund 

                                           
52 See: Tsani (2013), Tsani et al. (2011), Ahmadov et al (2011), Kalyuzhnova (2011) 
53 See among others Keskinen et al. (2016), Kartayev et al. (2016), Freedman and Neuzil (2016). 
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holds more than 64 billion US$ while an additional of 61 billion US$ dollars are hold by 

the Samruk-Kazyna JSC)54. Revenues from natural resources can be used to upgrade the 

existing infrastructure and invest in new technology in such way so as to address the 

long term challenges CA countries are facing with regards to energy and the WEF nexus.  

In terms of regional energy collaboration, water and energy resources were managed 

during the Soviet period – as noted above - in an integrated and top-down approach. 

After independence, the unified energy system broke down, and downstream states 

demanded market prices for their energy fossils. In 1998, Kazakhstan, the Kyrgyz 

Republic and Uzbekistan signed an ‘’Agreement on the Use of Water and Energy 

Resources of the Syr Darya Basin’’, later joined by Tajikistan as well. This agreement 

provided that Kyrgyzstan would discharge water from its reservoirs in summer for the 

downstream states of Kazakhstan and Uzbekistan, while these would deliver fuel to 

Kyrgyzstan in winter, so that the country would not need to rely on hydropower. The 

agreement required annual protocols to define exact discharge times and amounts, as 

well as the price of energy to be sold to the downstream countries during the summer 

period and on the transfer prices of coal, gas and electricity. The agreement worked well 

for some years, but from 2003 on, the parties failed to agree on annual protocols. Efforts 

were made to deal with this problem, but a lasting solution has not yet been found.  

Food security and agriculture  

Food and agriculture systems significantly contribute to the Central Asian region’s 

economy and food security. The agricultural sector makes up roughly 15-20% of the 

national Gross Domestic Product (GDP) for Afghanistan, Kyrgyzstan, Tajikistan, and 

Uzbekistan while Kazakhstan and Turkmenistan depend less on the agricultural sector 

(5% and 12%, respectively) due to opportunities in the oil and natural gas industries 

(Pomfret, 2006). Agriculture provides employment to about 23 million people in CA, most 

of whom are residing in rural areas. The upstream countries are more engaged in farming 

activities. For instance, in the least developed countries of Afghanistan and Tajikistan 

about 79% and 53%, respectively of the entire labour force are mainly occupied in 

subsistence farming while only 18% of the labour force in Kazakhstan contributes to the 

agriculture sector, which is dominated by commercial farming. The agricultural sector of 

CA is mainly consisted of irrigation farming, followed by pastoral and 

aquaculture/fisheries production. All these activities contribute to local livelihoods and 

depend on water and energy resources to sustain food production.  

Over the 20th century, intensive cotton production dominated the Central Asian 

economies with pumped (or lift) irrigation as the main driver of intensified cultivation. 

Today, pumped irrigation occupies nearly half (44%) of the arable land in Tajikistan, 

about one third (27.4%) in Uzbekistan and a smaller but still noteworthy (16.3%) area in 

Turkmenistan. Cereals, vegetables and orchard trees have surpassed cotton production 

since early 2000, especially in Kazakhstan but lately also in Uzbekistan and Tajikistan 

(Frenken & Food and Agriculture Organization of the United Nations, 2013). However, the 

transition from intensive and water-demanding monocultures to more diversified 

production has not provided the anticipated relief on irrigation pressures and freshwater 

is still being extracted at alarming rates.  

In Turkmenistan cultivations suffer from water-stress conditions the most55 (107%) 

followed closely by Uzbekistan (100%) then Tajikistan (65%) and Afghanistan (31%). 

Water appropriation to croplands is also seriously affected by significant irrigation water 

losses all over CA. For example, only an estimated 30% to 35% of the initially lifted 

water is delivered to croplands in Tajikistan while the rest is wasted due to inefficient 

                                           
54 See: http://www.swfinstitute.org/sovereign-wealth-fund-rankings/  
55 A country is water-stressed if populations withdraw more than 25% of their renewable freshwater resources, 2) 
approaching physical water scarcity when more than 60% is withdrawn, or 3) facing physical water scarcity when 
more than 75% withdrawn (IWMI, 2008). Uzbekistan and Turkmenistan are two of the ten countries in the world that 
withdraw more than 100% of their renewable water resources for irrigation, which means they also withdraw water 
from groundwater sources. 
 

http://www.swfinstitute.org/sovereign-wealth-fund-rankings/
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water use practices and decaying irrigation infrastructures (Abdullaev et al., 2010). The 

pastoral systems of CA’s steppe and mountain landscapes, as well as 

fisheries/aquaculture in irrigated areas and downstream countries, are also inextricably 

linked to water resource systems. The availability of water and the type of water sources 

(e.g. spring, wells)  have determined  the movement of livestock across the region 

(Rahimon, 2012). Irrigated water contributes to fodder production for feeding livestock, 

as well aquaculture production. Freshwater resources are also required to support 

downstream fishery systems, which are negatively affected by water pollution and 

shortage due to irrigation, up to the total disappearance of fish in the Aral Sea. On the 

other hand, in the Northern Aral Sea fishery could be revived thanks to rehabilitation of 

fish stocks after the construction of the Kok-Aral dike and to water-saving measures 

along the Syr Darya River, which led to the increase in water volume and quality in this 

separated part of the Aral Sea (Pala, 2011).  

Major challenges to sustain agriculture systems in CA include monitoring and controlling 

the tremendous water losses in the irrigation sector, financing and facilitating irrigation 

infrastructure rehabilitation efforts to support agricultural production, promoting energy-

efficient solutions for pumped irrigation systems, and providing information and trainings 

for people  engaged in the agriculture sector on water resource use and local-level 

climate change adaptation strategies that are relevant to food production. 

Imminent action should be taken on technical, institutional and policy aspects of making 

farming economically viable in CA. For example, the decoupling of high energy intensity 

pumping and irrigation could be achieved by the installation of more efficient and 

renewable energy pumping systems, such as solar pumping (IRENA, 2016). Local water 

management institutions like WUAs would greatly benefit from greater authority and 

recognition from state government agencies, as well as targeted funding to better 

monitor and assess local level irrigation infrastructures conditions and water use 

practices. At the policy level, agricultural development objectives in CA should also take 

into consideration the linkages between irrigation infrastructure rehabilitation efforts and 

its economic potential for improving the welfare and livelihoods of CA’s populations.  

Status of the environment in Central Asia 

The management of natural resources in Central Asia has continued to pursue the 

“nexus” approach of Soviet times through integrated management of water, land and 

energy resources. Based on the belief engineering and technical supremacy over nature, 

environmental aspects were neglected which entailed vast consequences especially for 

freshwater resources (Granit et al., 2012). The desiccation of the Aral Sea, 80% of which 

have turned into desert, has emerged as a symbol of unsustainable water management 

in the Soviet era. Much of the irrigated land is plagued by salinization, waterlogging and 

water erosion. The inflow of drainage water is heavily contaminated with nitrates, organic 

fertilizers and phenol which eventually also pollute surface and groundwater sources. 

Uranium legacy sites, most of them un-remediated, poorly secured, and often located 

near Transboundary Rivers and in disaster-prone locations, constitute a continuing 

threat. In addition, the degradation of wetlands, desertification, land degradation, erosion 

and increasing landslides, are some of the major environmental challenges to be met 

nowadays in the CA region. Climate change is bound to increase pressures on the 

environment and to augment the vulnerability of ecosystems and livelihoods (Alford et 

al., 2015). 

The linkage of the WEF Nexus with the natural environment in CA is heavily pronounced 

in all three sectors of water, energy and food. The over-abstraction of surface and 

groundwater has significantly decreased the flow in all major rivers with severe impacts 

on the fauna and flora mainly in downstream areas. Efforts to replenish aquifers in the 

Syr Darya and Amu Darya basins have so far met with limited success (Karimov et al., 

2010). The outdated irrigation network and the dilapidated drainage systems in many 

agricultural areas causes soil degradation and salinization problems. Maintenance of such 

infrastructure is especially precarious in transboundary areas where border demarcation 

is still in process and willingness to invest is low. Water quality has also deteriorated from 



 

154 

insufficient or lacking waste water treatment in domestic and industrial use (Abdullaev 

and Rakhmatullaev 2016; UNEP, UNDP, UNECE, OSCE, REC and NATO, 2011). 

The energy sector also contributes strongly to the degradation of the natural environment 

in CA. The most noteworthy impact is from pollution by the mining industry in the entire 

CA region. Gold mining for instance, allegedly contaminates surface waters in eastern 

Kyrgyzstan while coal mining has caused soil and water contamination by chemicals used 

in mining processes in all three downstream countries (ZOI, 2013). The regulation of 

river flows in upstream countries through the construction of cascading reservoirs and 

large dams has induced erosion and soil degradation which also affects water quality. 

The current economic development trends in CA can have mixed impacts on the 

environment. In agricultural and water drinking supply, recent and ongoing technical 

investments and institutional reforms have led to some improvement in water use 

efficiency which can relieve water stress in the entire region. In the energy sector, 

Kazakhstan, Turkmenistan and Uzbekistan, despite investment programmes for 

alternative energy sources, still rely heavily on fossil fuels. The development of new 

hydropower stations remains a priority for Kyrgyzstan and Tajikistan, which produces 

clean energy but nevertheless has environmental impacts on the river ecosystems.  

Of late, the concept of “Green Economy” has gained prominence in Central Asia, most 

specifically in Kazakhstan, which in 2014 adopted the “Concept for the Transition to a 

Green Economy”. Among others, the concept includes provisions for more sustainable 

water usage, increase in protected areas and fostering of low-carbon energy. Within the 

Green Economy framework, both Kazakhstan and Kyrgyzstan have stated the provision of 

a minimum environmental flow in Syr Darya and the Northern Aral Sea (UNECE 2017). 

Although the concrete effects of the Green Economy initiatives are still to be seen, they 

can provide a framework for implementing the nexus approach and link it to issues for 

which there is political will.  

While intersectorial governance and coordination remains a challenge both at national 

and regional levels, there are some existing arrangements that allow addressing 

environmental aspects in a nexus approach in CA. The Interstate Commission for 

Sustainable Development (ICSD) was established in 1994 as a sub-body of the 

International Fund for Saving the Aral Sea (IFAS), which is the only formal organization 

facilitating cooperation on environmental protection and sustainable development Central 

Asia. Given this structure, the ICSD is focussed on water-environment linkages and in 

particular the impacts of agriculture on these. It could, if strengthened, be a good 

platform to co-ordinate efforts to tackle water-agriculture-environment linkages, while 

the links to energy, as in the whole IFAS structure, are missing. At national level, all CA 

countries possess relevant environmental strategies and legal frameworks, and have 

ratified relevant international agreements. Their implementation and compliance however 

still faces many challenges.  

Key Findings 

Following the structure of this paper, the key findings for each sector as well as for the 

environmental component will be presented in a stepwise manner. The key finding 

suggests that the transboundary nature of water resources in CA constitutes the major 

element of the WEF Nexus and most likely also of economic development in the entire 

region. This is due to geophysical reasons but also partly attributed to the high water, 

energy and food interdependence of CA during the Soviet period which is still seen up to 

today. Significant attempts have been made to reduce energy losses in agriculture 

through the rehabilitation of irrigation systems, changing of monoculture to more 

economically valuable and less water-demanding crops while the utilization of 

hydropower potential upstream is meant to be conducted in line with agricultural needs in 

the downstream counties. On the other hand, lift irrigation schemes which are not so 

reliable and which are heavily dependent on energy from the grid and old and derelict 

USSR infrastructure are still in operation in all CA countries. In the downstream countries 

of Uzbekistan and Tajikistan new large pumping stations are still constructed according to 
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the Soviet model. There is as yet very little usage of groundwater irrigation and also 

limited research has been on the conjunctive management of surface and groundwater 

sources (Karimov et al., 2015). Drinking water supply is also still heavily dependent on 

surface water systems. Studies have shown that the countries of CA, especially the 

downstream countries, have the potential to use their groundwater reserves more 

efficiently and relieve the pressure on riverine systems (Karimov et al., 2015). This relief 

from pressure could also lower the tension over water sources for energy between 

upstream and downstream countries and encourage a more even allocation of water 

resources in the region.  

In case of the energy sector, the region has to deal with ageing infrastructure, a low 

technological readiness level, high energy intensity, low energy efficiency, untapped 

renewable energy potential, poorly functioning regional energy markets, conflicting use of 

natural resources (consider the case of water for energy and/or agriculture), 

environmental pollution and ecosystem degradation and a poor legal and institutional 

framework for regional cooperation, particularly with regards to the exploitation and 

management of shared resources. Many of these problems are expected to augment as a 

result of climate change. In the context of regional sustainable development, the 

transition towards renewable energy should be put at the top of regional cooperation and 

national energy policy priorities. For a successful and efficient transition towards 

renewable energy and green growth, a special attention to the WEF nexus should be also 

paid. The commodity price fluctuations in the last two decades, that coincided with the 

outbreak of the last economic crisis, and the recent development of alternative energy 

resources (shale gas in USA) made clear to energy exporters in the region the challenges 

of managing volatile natural resource revenues. Energy exporters in the region need thus 

to consider carefully the use of fiscal and macroeconomic tools so as to address similar 

problems in the future. 

The agricultural and food sector in CA is especially dependent on freshwater resources to 

sustain production. Although commendable water-saving efforts have been made in 

recent years to move away from water-intensive cotton monoculture crop production to 

less water-intensive crops, countries in CA remain some of the most water-stressed 

countries in the world. In addition, melting glaciers and increasing aridity may also affect 

the future availability of freshwater resources. Under these conditions, it is especially 

important that WEF policies in the CA region help to develop better monitoring and 

assessment of water losses, support the rehabilitation of gravity-fed and pumped 

irrigation infrastructures, identify energy-efficient opportunities for pumped irrigation 

systems, reconsider their water allocation to agriculture and provide guidance on climate 

change adaptation strategies that are most relevant to local communities. Local level 

institutions, such as WUAs, which provide a link between local communities and state 

government agencies, can play a major role in facilitating these types of agricultural-

based WEF policies. However, for these WEF policies to be most effective, it is important 

for state government agencies in CA to recognize the impactful role that local institutions 

can have in monitoring irrigation infrastructures conditions and water use practices.  

Finally, in terms of the natural environment, Central Asia undeniably faces catastrophic 

environmental consequences due to the neglect of environmental aspects in earlier (and 

current) water, food and energy policies. These negative environmental impacts are not 

only a result of trade-offs between sectors (which also negatively affect interstate 

relations), but also partly due to the earlier integrated approach (see above). These 

devastating impacts are not only an environmental concern, but also threatened the 

quality and availability of resources like freshwater and land, which are crucial for 

economic development across sectors, be it in agriculture, energy, or industry.  

It is therefore essential that any effort to promote the WEF nexus approach in Central 

Asia takes the environment into account. A water-energy-food-ecosystems/environment 

nexus approach is needed for development and stability in the region. Implementing a 

nexus approach to the transboundary management of water, land and energy resources 

can yield concrete benefits for Central Asia, such as improved water quality and more 

reliable access to water, improved status of ecosystems and better ecosystem services, 
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reduced greenhouse gas emissions and increased resilience towards disasters and climate 

change. Such an approach benefits the environment as well as the economies and 

societies, and would fit into green economy strategies of the countries.  

Conclusions and Recommendations  

The development of national agricultural and energy resources in CA is strongly 

dependent on transboundary water sources. The interdependence of CA countries with 

respect to water underlines the need of a regional WEF nexus framework. However, each 

country’s focus is on national policies and objectives rather than regional perspectives. 

This is further accentuated by the fact that the various countries occupy different 

development stages. The development disparities between the individual CA countries are 

likely to encourage frictions and conflicts over water management which is the pivot of 

economic development both in upstream and downstream countries.  

An enabling precondition for strengthening the nexus-approach in CA is that, given the 

legacy of the water-food-energy policies of the Soviet Union, integrated approaches were 

in place to tackle these issues in the region even before the “nexus” term gained 

prominence. Current examples of different initiatives that tackle water, food and energy 

issues in an integrated way are the SPECA56 progamme as well as activities by 

international funding agencies, development banks and multilateral organizations. Such 

policies are therefore not entirely new, but can built upon earlier approaches.  

At the political level, the nexus concept can provide an opportunity to overcome the 

deadlock the region faces in transboundary and intersectorial water management. The 

water discourse is highly politicized in Central Asia. Approaches which directly aim at 

changing existing water use patterns risk to be faced with mistrust and opposition by 

ending in the “water trap” (Abdullaev and Rakhmatullaev 2016) notion.  

In this context, the nexus-concept has a major advantage opposite other water 

management approaches on regional level: it is multicentric and therefore can offer 

alternative, less sensitive pathways to deal with water-related issues in a broader 

development context. By addressing water challenges in a broader context as one aspect 

of sustainable development and a nexus approach, can help to achieve a constructive 

discourse and commonly accepted solutions.  
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