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Abstract. Central Asia is rich in water resources, yet it is currently facing one of the largest
environmental disasters. The disappearance of the Aral Sea is a consequence of inefficient water
management and climate change, which pose new challenges for the region and lead to serious
problems in utilizing its water potential. The goal is to study the current state of the agricultural
water supply system in Central Asia and identify ways to enhance the resilience of hydraulic
infrastructure. Methods - economic-statistical, factor, and comparative analysis aimed at
examining the economic, social, and environmental aspects of water resource regulation and
irrigated agriculture. Results —the current situation in the water sector was analyzed, including the
effectiveness of mechanisms for coordinating and controlling transboundary water bodies and
attracting investment. The study showed that the existing level of irrigation of agricultural land has
led to a significant decrease in water inflow to the Aral Sea, a reduction in arable land area due to
soil salinization, and depletion of water reservoirs. Improving water use efficiency and modernizing
infrastructure positively impact the sustainable development of the agro-industrial complex.
Moreover, the necessity of introducing public-private partnership (PPP) mechanisms into irrigation
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projects is emphasized. Conclusions — effective exploitation of water resources requires a
comprehensive approach, investment attraction, and improved support measures for farming
operations. These efforts will enable rational water distribution, enhance the investment appeal of
the agricultural sector, and optimize water usage under conditions of scarcity. The future demand
for water in food production is enormous and will require large-scale, modern water infrastructure.
Hydrosphere management plays a crucial role in water delivery and ecosystem preservation.

AnpaTtna. OpTtanbik A3usa cy pecypcTapblHa 6an, Gipak Kasipri yakbiTTa eH YNKeH 3KONOrusinbIk
anatrtapAabiH 6ipi 6onbin Tabbinagbl. Apan TeHi3iHiH XXOMbINybl Cy Ke3aepiH TMiMci3 6ackapyAblH,
CoHpau-aK KNnMMaTtTblH e3repyiHiH cangapbl 6onbin Tabbinagbl, 6yn ocbl ayMak yLiH XaHa CbIH-
KaTepnep Tyfbi3aAdbl XX9He Cy aneyeTiH nanaanaHyaa eneysni npobnemanapfa anbin Kenepi.
Makcambil — OpTanbiK A3uA eHipiHAeri aybin WwapyawbiibIiFblH CYMEH XabablKTay XXYMeCiHiH xan-
KYMiH 3epaeney XaHe rmMapoTexHUKanblKk MHPPaKypbIIbIMHbIH, OPHLIKTbIUIbIFbIH apTThIPY XONbIH
avKbiHpay. ©dicmepi - cy KOPbIH XXdHe cyapManbl eriHwWinikTi peTreyaiH 3KOHOMUKanbIK, aNeyMeTTiK
XXOHe IJKONOruMAnbIK acnekTinepiH 3eptreyre OafbiTTanfaH 3IKOHOMMKaSbIK-CTaTUCTUKANbIK,
¢hakTopnbIK XXaHe canbiCTbipMansbl Tangay. Hoamuenep - cy wapyauwbifbiFbiHOaFbl KanbiNnTackaH
axyan TangaHblin, TpaHCLeKapanbIK Cy ananTapbliH YUNeCTipy XaHe 6akbinay XXoHe MHBecTuuusnap
TapTy TeTikTepiHiH TUiMpiniri kKapanabl. 3epTTey KepceTKkeHAen, ayblapyalwbinblK XepnepiH
cyapyAablH Kasipri geHreni Apan TeHi3iHe TyceTiH cy KeneMiHiH aWTapnbiKTal TemeHAeyiHe,
TonbIpaKTbIH Ty3AaHyblHa GainaHbICTbl ayblUiwapyawbinbIK XKeprepiHiH a3aloblHa, cOHAan-aK cy
o6bekTinepiHiH capkbinyblHa akengi. Cy nanganaHy TuiMpiniriHi4 ecyi XaHe KypbinbicTapabl
XaHFbIPTY arpoeHepKacinTiK KelweHHiH TypakTbl AaMyblHa OH acep eTedi. byaaH 6acka,
nppurauvanbik xxobanapra memMmrneKkeTTik-Kekellenik apinTecTik (MXXD) TeTikTepiH eHri3y kaxeTTiniri
aTtan eTineai. KopbimbiHObIIap - cy KopnapblH TuMiMAi nanaanaHy yuwiH KeweHgi Toacin,
MHBecTUuMAnap TapTy, cbepmeprik WapyawbinbIKTapAbl Konaay WwapanapblH XeTingipy KaxeT, 6yn
cyAbl  yTbiMAbl Oenyai kKamTamacbi3 eTyre, arpapiiblk CeKTopAblH WHBECTULMUASbIK
TapTbIMAbUbIFBIH  bIHTaNaHAbIpyFa, COHAAW-aK onapablH TanwbiNbiFbl XaFgaWbiHga Cy
pecypcTapbiH XXyMcayAbl OHTannaHablpyFa MyMKiHAiK 6epepgi. A3bIK TyniK eHAipici ywiH 6onawak
Cy KaXeTTiNliKTepi opacaH 30p XdHe KeH ayKbiMaa 3amaHayu Cy apyalwbifbifbl HbiICaHAapPbIH KaXeT
eteai. lmapocdepaHbl 6ackapy CyMeH xabablKTay KaHe 3KOXYMEHi caKTay yLWiH eTe MaHbI3Abl.

AHHoTaums. LleHTpanbHaa A3usa 6orata BogHbIMU pecypcamMu, O4HaKo B HacTosiliee BpeMsl UCbI-
TbiBaeT O4HY U3 KpynHeMLWwmnxX 3Kornormyecknx karactpod. McuesHoBeHne ApanbCcKoro Mops ABnsA-
eTcs cneacTBuemM HeachPeKTUBHOro yrnpaBsneHUs BOAHbIMU UCTOYHMKaAMU, a TaKXKe U3MEHEeHUS KNnu-
MaTa, 4TO co3faeT HOBble BbI30BbI ANl AaHHOW TePPUTOPUU U NPUBOAUT K Cepbe3HbIM Npobnemam
B MCNOJIb30BaHUM BOAQHOro noTeHuunana. Ljens — nsy4yeHne cocTosiHUA cucTeMbl BOAOCHabXeHUs
cenbCcKoro xo3sncTea B LleHTpanbHO-A31MaTCKOM peruoHe 1 onpegerneHne nyTv NoOBbILWEHUA YCTOM-
YMBOCTU MMAPOTEXHUYECKON MH(pPACTPYKTYpbl. Memodbl - 9KOHOMUKO-CTaTUCTUYECKNUIA, dhaKkTop-
HOrO U CpPpaBHUTENbLHOrO aHanu3a, HanpaBfeHHble Ha U3yYeHNe IKOHOMUUYECKUX, couuasribHbIX U
3KONMOornyecKux acnekToBs perynuposaHus BoaHoro ¢poHaa n opoluaemoro semneaenus. Pe3ysib-
mamabl - NpoaHanM3npoBaHa CITIOXUBLLASACA CUTyaLusi B BOOQHOM XO35MCTBe, paccMoTpeHa accek-
TUBHOCTb MEXaHM3MOB KOOPAUHUPOBAHUA U KOHTPOJSA TpaHCrpaHUYHbIMA BOAHLIMU MaccMBaMu 1
npuBnevyeHuss uHBecTuumn. MccnepgoBaHue nokasarno, YTO CYLIECTBYHOLWMUA YPOBEHb OpPOLLUEHUS
cenbXxo3yroaun npyBersn K 3Ha4YnTeNIbHOMY CHUXKeHUI0 06beMOB BoAbl, NOCTynarwwmx B Apanbckoe
Mope, COKpaLLeHU1Io NNoLaan ceribCKOXO3ANCTBEHHbIX 3eMerb U3-3a 3acoJIeHUsi MoYB, a TaKXke uc-
ToweHuto BogoeMoB. PocT achdekTMBHOCTM BOAONOSIb30BaHUA 1 MOAEePHU3aLUs COOPYXKeHUM oka-
3bIBalOT NONOXUTENbHOEe BIIUSAHME Ha YCTOMYMBOE pa3BUATUE arponpoOMbILLIIEHHOro KOMMJeKca.
Kpome TOro, orme4yaerca Heo6xoAMMOCTb BHeAPEHWS MeXaHM3MOB roCyAapCTBEHHO-YacTHOro
napTtHepcTtBa (F4M) B nppuraumoHHbie npoekTbl. Bbieodbl - ANA pe3yNbTaTUBHOMN 3KCMyaTaumm
BOAHbIX 3anacoB HeOO6X0AMM KOMMJEKCHbLIN noaxoA, NpMBNeYeHne UHBeCTULMA, COBEPLUEHCTBO-
BaHue Mep noaaepXku hepmMepcknx Xo3fMCcTB, YTO NO3BONUT 06ecnevYnuTb pauuMoHanbHoe BOAO-
pacnpegeneHue, CTUMYyNMpoBaTb MHBECTULMOHHYHO MpPUBIIEKaTeNIbHOCTbL arpapHoro cekropa, a
TakKXe oNTMMU3UPOBaATb pacxoaoBaHMe BOAHbLIX pecypcoB B ycrnoBusix ux aecgpuuurta. byayuwme no-
Tpe6GHOCTU BOAbI ANA NPOU3BOACTBA NPOAYKTOB NMUTAaHUA OrPOMHbLI U NOTPeOyTCA COBpeMeHHble
BOAOXO3ANCTBEHHbIE 00BLEKTbI B KPYNMHOM Maclitabe. YnpaBneHue rugpocdepoit umeeT BaxHoe
3HauYeHWe AnA Bogonoaavu U cCoxpaHeHUs 3KOCUCTEMBI.

Keywords: agriculture, irrigated farming, water supply, water resources, scarcity, irrigation system,
water management, public-private partnership.

TyniHai ce3pep: aybin wapyalwbinbifbl, Cyapmarnbl eriHWwinik, CyMeH XababiKray, Cy pecypcrapbl,
TanwbbIK, Cyapy XyWueci, cyabl nanaanaHyabl 6ackapy, MeMneKkeTTIK-)KeKeMeHLUiK apinTecTik.
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Introduction

The irrigated lands of Central Asian coun-
tries account for 66% of agricultural production
and play a crucial role in ensuring food and
security. However, due to the heavy burden on
water scarcity, the possibilities for the exten-
sive development of irrigated agriculture have
been practically exhausted. Currently, 80% of
water resources are used for irrigation, yet
water use efficiency remains at a low level.
Waterways losses through canals reach up to
40%, and more than half of the irrigated lands
are affected by salinization. Water scarcity
significantly impacts the sustainability of agri-
culture, the income of farming households, and
the ecological situation. This phenomenon ma-
nifests in soil salinization, waterlogging, de-
creased fertility, desertification, and the with-
drawal of several lands from agricultural use.

According to forecasts, by 2028-2029 the
Central Asian region may face a prolonged
shortage of water resources amounting to 5-12
km? (Vinokurov E., Akhunbaev A., Usmanov N.
et al.) [1]. As a result, crises may arise in agri-
culture, industry, and the energy sector. A lack
of food, drinking water, and electricity could
lead to mass migration from rural areas to cities
or other regions. Special attention to this issue
was given at the Summit of the Heads of State
Founders of the International Fund for Saving
the Aral Sea, held in Dushanbe, Tajikistan. It
was noted during the summit that by 2050 the
number of migrants could reach 5 million peo-
ple (Akorda — Official website of the Presi-
dent...) [2]. Changes in the region’s water bal-
ance will impact the hydrological regime, cli-
mate change, and demographic growth.

One of the central challenges of agricultu-
ral water supply in the Central Asian region lies
in the outdated and inefficient state of irrigation
infrastructure. A significant portion of irrigation
canals and distribution systems were con-
structed during the Soviet era and have not un-
dergone sufficient modernization. As a result,
water delivery remains highly uneven, espe-
cially in remote and marginal farming zones.
Poor maintenance of canals and lack of tech-
nological upgrades contribute to massive water
losses before it even reaches the fields.

Moreover, the fragmented institutional
structure and lack of coordination among water
management agencies hinder the formulation
of a unified regional strategy. Many water us-
ers, particularly smallholder farmers, lack ac-
cess to reliable water scheduling and efficient
allocation mechanisms. This results in both

overuse in some areas and acute shortages in
others.

The seasonal variability of river flows, co-
upled with limited storage capacity and in-
creasing upstream water abstraction, further
exacerbates the imbalance between water de-
mand and supply. Without immediate attention
to modernize the water delivery network, intro-
duce water metering, and improve governance
frameworks, the agricultural sector in Central
Asia risks falling into long-term decline.

Thus, sustainable agricultural water sup-
ply must be prioritized through integrated plan-
ning, investment in smart irrigation, and re-
gional cooperation among riparian states.

Literature Review

The issue of transboundary water re-
source management in Central Asia has beed
widely addressed in the scientific literature
(Thaler T.; Kreibich H., Blauhut V., Aerts J.C.J.
et al.). [3,4]. The region can be divided into two
parts based on water usage regimes: in the
northern part, where precipitation is abundant,
rain-fed agriculture predominates, while in the
southern part, due to the arid climate, agricul-
ture largely depends on irrigation systems.
Most southern regions, especially Turkme-
nistan and Kazakhstan, are already experien-
cing water shortages (Umirbekov A., Akhmetov
A,. Gafurov Z.) [5].

The uneven distribution of water re-
sources among the countries, like Kazakhstan,
Kyrgyzstan, Tajikistan, Turkimenistan, and Uz-
bekistan creates contradiction in their usage.
Kyrgyzstan and Tajikistan, located in the upper
reaches of the rivers, rely on hydroelectric
energy, while Uzbekistan, Turkmenistan, and
Kazakhstan, located downstream, primarily
use water for irrigated agriculture.

Except for Kazakhstan, electricity tariffs in
all other countries do not cover the full cost of
energy production and transmission, threate-
ning the financial viability of the sector and
hindering technical modernization and expan-
sion (Boute A.) [6].

In recent years, the role of irrigation
management in ensuring food security has
significantly increased (Postel S.) [7]. The
benefits of regional cooperation are particularly
relevant to food security, as it is determined not
only by national self-sufficiency in certain crops
but also by the ability to adequately meet food
demand. International trade has been proven
to be a key factor in ensuring food sein coun-
tries where the cultivation of certain crops is
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limited by factors such as meteorological con-
ditions (Baer-Nawrocka A., Sadowski A.) [8].

Thus, it would be more efficient for coun-
tries to prioritize high value-added agricultural
production based on crops for which they have
comparative advantage due to climatic and
institutional conditions (Lombardozzi L., Djani-
bekov N.) [9], while compensating for the
insufficient production of other crops through
international trade.

At the same time, domestic researchers
emphasize the need to develop an effective
mechanism for state support in the water ma-
nagement sector, implement new knowledge,
and carry out the best innovative projects
(Yesbolov T.I., Tireuov K.M., Kerimova U.K.)
[10]. Nevertheless, it is a key issue of the mo-
dern water management system, where there
is the need to strengthen publicprivate part-
nerships (PPPs), taking into account climate
factors, which highlights the importance kf
further research in this area. The main goal of
PPPs is to attract private capital to the deve-
lopment of irrigated lands, which in turn drives
the implementation of irrigation infrastructure
projects (Practical guide for investors...) [11].

This partnership forms a complex system
built on balanced relations, where each party
contributes and shares mutual responsibility.
The structure of such cooperation must be
clearly defined through contracts, formal docu-
ments, and agreements. These agreements
should outline the distribution of costs, risk
management, and mechanisms for jointly using
the outcomes achieved.

At first glance, this system resembles a
complex mosaic: each party's interest aligns
and various elements work in close coordi-
nation. If developed in the right direction, this
mechanism can become a shared symphony
that not only revitalizes irrigated lands but also
leads agriculture as a whole toward a greener
and more productive future.

Materials and methods

In the course of the research, a number of
practical recommendations were developed for
the efficient use of water resources in Central
Asia, particularly in the Aral Sea basin. Efficient
water resource management is the only viable
way to preserve the potential of irrigated lands
in the region and to ensure food and water
security. The methodology of the research is
based on the scientific approach to studying
socio-economic phenomena. The theoretical
foundation of the study is formed by the scien-
tific works of domestic and foreign scholars, as
well as the results of both fundamental and
applied research in the field of water resource
management and irrigation agriculture.

The research was carried out through a
descriptive analysis of the agricultural sector of
the region, with a focus on the sectoral and

regional aspects of water management.Water
use was examined from a sectoral perspective,
highlighting the economic significance of irri-
gated agriculture in ensuring food security.
Water resource management is closely linked
to the region’s economy. Research has shown
that more than 60% of water is used in agri-
culture; however, a significant portion is lost
due to outdated irrigation infrastructure.

Effective water resource management in
Central Asia requires a comprehensive appro-
ach. This approach should include streng-
thening transboundary cooperation, adapting
to climate change, and modernizing infra-
structure. Future research should aim to inte-
grate innovative technologies, promote susta-
inable develop-ment, and develop mecha-
nisms for resolving political tensions related to
water issues.

Results

Agriculture in Central Asian countries ope-
rates in complex natural and climatic condi-
tions, with geographical remoteness from glo-
bal markets and lack of access to the sea. The
agricultural fields and lands in the region have
undergone significant degradation, with outda-
ted techniques and technologies being used, and
exacerbated water and environmental issues.

The arable land suitable for irrigation-
based agriculture is limited, while the region is
also facing challenges such as water shortages
and depletion of resources. Water scarcity is
one of the main structural constrains to the
socio-economic development of Central Asian
countries. The per capita water availability in
the region has decreased from 3 500 m? to 1
712 m?® (as of 2023), which is almost halved
compared to the Soviet era. According to
international classification, the countries of the
region fall under the category of "water-scarce"
countries (1 000-1 700 m? per capita annually)
and may join the group of "water-deficient”
countries by 2050 (Vinokurov E., Zaboev A,
Malahov A. et al.) [12].

In these countries, the main consumer of
water is agriculture. In 2023, out of the total
127.3 km?® of water used, 100.4 km3, or 79%,
was used for irrigation purposes. Irrigated agri-
culture forms the basis of farming and plays a
crucial role in ensuring food security. Irrigated
lands account for approximately 66% of the total
value of agricultural production: 100% in Turk-
menistan, 87% in Uzbekistan, 85% in Kyrgyz-
stan, 82% in Tajikistan, and 40% in Kazakhstan
(Vinokurov E., Ahunbaev A., Chuev S. etal.) [13].

In the structure of water consumption, Uz-
bekistan (54.2%) and Turkmenistan (16.1%)
hold the largest shares. These countries have
traditionally specialized in cotton cultivation.
Following them are Kazakhstan (15.3%), Taji-
kistan (7.4%), and Kyrgyzstan (7.1%) (figure 1).
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Figure 1 - Structure of water consumption in agricultural by country, %

The degradation and salinization of irriga-
ted lands is a critical issue for the countries in
the region, with nearly 50% of the irrigated
areas affected by salinization. This problem is
causing significant difficulties due to the lack of
financial resources in small farming house-
holds to maintain irrigation infrastructure at the

required level and implement land reclamation
measures.

Although the proportion of the rural popu-
lation in the region has decreased by half com-
pared to the Soviet era, it is still high, with ap-
proximately 60% of the population relying on
agriculture as their main source of income
(figure 2).
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Figure 2 - Proportion of the population employed in agriculture, %

One of the main factors influencing the
development of agriculture in these countries is
the high level of government regulation and the
direct involvement of the state in managing this
sector. However, the priorities of agriculture
often change, with support measures being
reviewed, subsidy regulations, and policies to
support the export of local products being

continuously adjusted. Many agricultural
issues are addressed by the government
through individual decisions, but these
decisions often fail to consider the social
aspects of increasing production efficiency.
The lack of a systematic and comprehensive
approach to solving issues in the sector
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reduces the efficiency of agricultural production
and weakens its competitiveness.

Additionally, agricultural production faces
challenges such as high costs and low
investment returns from existing technologies.
Scientific and practical research shows that the
most optimal way out of this situation is the
introduction of innovate technologies into
agricultural production.

Modern technologies in crop production
are aimed at saving resources and energy,
ensuring  ecological safety, enhancing
profitability, and maximizing the efficient use of
irrigated land. Investments in such innovative
methods pay off only due to a 50% or greater
increase in productivity (Shadskikh V.,
Peshkova V., Rasskazova O.) [14].

Another feature of Central Asian countries
is the very low efficiency of water use, with one
of the main reasons being the high level of
water losses. Research conducted by Royal
Haskoning has shown that significant amounts
of water are lost during transportation from the
intake point to the fields, as well as during the
irrigation process. The study, based on
especially developed modal and analysis of
multi-year data, calculated the average water
loss in the irrigation system and the fields
themselves. The results showed that the level
of water loss in the system is very high, with
only a small portion of the water being used
directly for its intended purpose (Royal
Haskoning...) [15].

Discussions

When calculating the payment for water
supply services in regional water resource
management and irrigated agriculture,only the
actual volume of water delivered to the specific
consumer is taken into account,while also
considering the efficiency factor of the main
and distribution canals.

The water separation points are all
equipped with specially tested water metering
devices or water flow measurement sensors.

In irrigated agriculture,two tariff systems
are mainly used:

- one-component tariff-based only on the
volume of water used(in cubic meters);

- two-component tariff-based on the area
of land (hectares) and the amount of water ac-
tually consumed (cubic meters) (Manzhina S.,
Medvedeva L.) [16].

However the difference in tariffs for water
supply to agricultural producers by country is
visible. As a result, the cost of irrigation is also
different: in Kyrgyzstan - 0.043 cents/m3, in
Tajikistan - 0.21 cents/m3, and in Kazakhstan
- 4.15 cents/m3 Organisation for Economic Co-
operation and Development (OECD) (Finan-
cing a Water Secure Future...) [17]. The actual
costs of water management organizations for

the supply of water to water users exceed the
fee for the services provided several times.

Therefore, based on the experience of
developed countries, it is proposed to widely
use two-rate and multi-rate tariffs in the system
of payment for water used for irrigation (Safa-
rova N., Vasilyev S., Akopjan A. et al.) [18]. In
settlements between water users and water
supply organisations,the use of often mixed or
two-rate tariffs takes into account many factors.

For example,the payment for water is
calculated not only depending on the volume of
water supplied or the area irrigated land,but
also on the type of technology used for irriga-
tion, the efficiency of irrigation and the profita-
bility of crops grown in the irrigated lands. This
approach is the result of a policy of stimulating
and sometimes indirectly subsidizing the
production of certain agricultural products. In
addition, this is one of the measures aimed at
supporting the introduction of the most
economical irrigation technologies.

Financing of Main and Inter-farm irrigation
networks in the countries of Central Asia
depends mainly on funds allocated from the
state budget. The development of irrigation
systems is one of the most expensive
industries in agriculture. In this regard, the
introduction of a system of paid water use in
Water Resources Management is considered
as one of the most important reforms,
especially in Kazakhstan and Uzbekistan.

However, international experience has
shown that despite the  successful
implementation of paid water use mechanisms,
irrigated agriculture still requires significant
government subsidies. This is because the
volume of necessary investments is far beyong
the financial capabilities of farmers in many
regions. The main beneficiaries of investments
in irrigation systems are government agencies
in the water and agriculture sectors, as well as
farming, peasant, and agricultural enterprises.
Therefore, it is essential to properly organize
the institutional and economic measures of this
process. In our opinion, in order to use irrigated
land and water resources efficiently and
increase their productivity, it is necessary to
develop public-private partnerships (PPP).

Attracting private capital for the imple-
mentation of irrigated infrastructure projects is
a key direction of public-private partnerships. In
this process, mutual obligations and respon-
sibilities between the parties should be on an
equal footing, and this must be clearly outlined
in contracts and official documents. These
documents should also clearly define the pro-
cedure for cost and risk sharing, as well as the
share of each party in utilizing the outcomes of
the investment (figure 3).
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Local Water manage-
ment organization

Local Authority >

Local Agricultural
Department

A

improvement and servicing of farm level
irrigation infrastructure

Financial Aid PPP » International Financial Institutions
and subsidies Investors
Public-private investment agreement for the

—> Loan Agreements

Agreement for the rental and servicing of
on-farm irrigationsystems

Management Agreement

Management of interfarm
irrigation systems

TTT

Financial support
instruments

Project operator company (associations,
cooperatives, other water user organizations)

Private farms, agricultural enterprises and other rural
stakeholders

Note: compiled by the authors

Figure 3 - Organizational and economic measures aimed at increasing
the efficiency of irrigated agricultural lands

Ensuring the effectiveness of water supply
management largely depends on considering
climatic factors, the rational use of financial
resources through public-private partnerships,
and the material and technical support of the
water resource system. In this case, the social
aspect is reflected through the PPP mecha-
nism. Accordingly, the process of modernizing
water supply in the context of the Central Asian
countries requires a compre-hensive study of
this issue.

Conclusion

l.Integrated Wate Resources Manage-
ment — Strengthening interstate cooperation
and developing joint strategies for the use of
transboundary rivers are crucial for sustainable
water management in the region.

2. Infrastructure Modernization — Impro-
ving water transport systems and implementing
modern technologies to reduce water loss are
necessary steps for increasing water use
efficiency.

3.Economic Incentives — Revising tariff
and subsidy system to encourage efficient
water use and ensure sustainable water
resources management.

4. Development of public-private partner-
ships — Attracting private investments into
irrigation infrastructure and enhancing the
involvement of farmers and water users. PPP
mechanisms ensure a balanced distribution of
responsibilities among farmers,investors,and
government bodies to promote sustainable
infrastructure development. Under PPP, the
private sector can contribute to the financing,
modernization, and management of irrigation
systems, while the government ensures fair
water distribution through legal and regulatory
frameworks.

5. Cost Assessment and Investment
Stimulation - taking into account the cost of
modernising and reconstructing irrigation in-
frastructure, PPP mechanisms offer a high
potential for attracting investment to improve
the technical condition of irrigation the
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technical condition if irrigation facilities within a
specified timeframe. Based on global expe-
rience, this financing method the water market
is seen as both effective and viable. Conces-
sionaires may include budgetary organisa-
tions, water users such as agricultural coope-
ratives, various organisations, and other legal
entities interested in improving water supply.

6. Promotion of Regional Cooperation in
Agriculture Equipment Production - one of the
priority areas for regional cooperation is the
development of agricultural machinery manu-
facturing, agrochemicals, and irrigation equip-
ment. The region currently lacks of the pro-
duction of agricultural machinery and specific
meliorative equipment, including tools for canal
maintenance, water accounting devices, and
other essential technologies.

Therefore, it is proposed to consider the
establishment of a regional cluster for the
production of modern irrigation equipment and
technologies, taking into account the specific
needs of each Central Asian country. Such a
cluster could be created based on PPP prin-
ciples, with the involvement of intergovern-
mental agreements between stakeholders.
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