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Area/aspect Alazani/Ganikh Sava Syr Darya 
Main nexus 
interlinkages 

Water-energy 
(hydropower), land-
energy-water (biomass 
use, erosion/ 
sedimentation, 
hydrological flow) 

Water-energy 
(hydropower); 
land-water 
(sediment 
management) 

Water-land-ecosystems 
(irrigation, salinization), 
water-energy 
(hydropower), land-
ecosystems 

Main nexus 
opportunities  

Facilitate access to 
modern energy sources 
and energy trade;  
minimize impacts from 
new hydropower 
development; 
catchment 
management to 
control erosion    

Develop 
hydropower 
sustainably and 
integrate other 
renewable 
energies 

Promote restoring and 
vitalizing energy market,  
develop the currently 
minimal trade in 
agricultural products; 
improve efficiency in 
energy generation, 
transmission and use;  
improve efficiency in 
water use (in agriculture 
in particular)  

Main nexus interlinkages and opportunities 
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Because of the different level of cooperation, evaluating the 
possible actions has different perspectives: 
∗ Alazani/Ganykh: transboundary cooperation is being built now 

between the two countries -> Identify the main sectoral and 
intersectoral interventions needed. 

∗ Sava: transboundary cooperation is advanced, covering multiple 
sectors and the ISRBC offering a platform for cooperation. -> 
Explore how the existing cooperation could be improved, in 
particular from the governance and technical perspectives. 

∗ Syr Darya: transboundary cooperation is currently compromised 
by lack of trust -> Discuss how national policies could be aligned 
with a path towards restoring cooperation between countries. 
 

Approach to identifying solutions 



Alazani/Ganykh Basin 
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Fuel wood use in upstream Georgia in the basin (1) 
has important knock on effects. (2) Fuelwood 
harvesting leads to deforestation. (3) The loss of 
forest results in a loss of ecosystem service (water 
retention tempering runoff). (4) This increases the 
severity of flash floods requiring damage control 
in downstream. (5) In turn hydro generation 
infrastructure is utilized in a sub-optimal way.  
A solution with multiple benefits and potentially 
cheaper than flood control is (1) to substitute 
wood with modern fuels improving indoor air. (2) 
decreased harvesting leading to greater forest 
mass and carbon sink (3). Increased ecosystem 
service including natural flood control (4) less 
disruptive flooding and damage and (5) better 
hydro generation performance. 

 

Alazani/Ganykh: Changing household fuel use in 
Georgia to improve flood control 



The benefits of transboundary cooperation in the 
management of the Alazani/Ganykh Basin’s 

resources 
  On economic activities Beyond economic activities 

From 
improved 
manageme
nt of basin 
resources 

Economic benefits 
• Increased productivity and viability of 

agriculture 
• Preservation and development of 

aquaculture 
• Avoiding hydropower generation losses 

due to floods and reservoir siltation 
• Cost savings in drinking water treatment 
• Reduced economic losses from floods 
• Reduced public spending on emergency 

situations and repairing damage 
• Expansion of tourism industry 

Social and environmental benefits 
• Health benefits from reduced 

indoor air pollution 
• Reductions in human losses 

caused by floods 
• Reductions in unemployment 
• Poverty reduction and increased 

living standards 
• Recreational use by local 

communities 
• Preservation of forest habitats 
• Carbon sequestration 

From 
increased 
trust  

Regional economic cooperation benefits 
• Increased trade in energy carriers 

(electricity, natural gas, kerosene,…) 

Geo-political benefits 
• Alignment to international and 

EU regulation 
• Reduced possibility of conflicts 

between Georgia and Azerbaijan 



Sava Basin 



Electricity generation by source in 
the basin countries 

Alazani/Ganykh 

Sava 

Syr Darya 
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Multi-purpose designs and smart management to increase 
the deployment of renewable energy in the  Sava Basin 

 
Countries RES share in 2009 RES share in 2020 
Bosnia and Herzegovina 34% 40% 

Croatia 12.6% 20.0% 
Montenegro 26.3% 33% 
Serbia 21.2% 27% 
Slovenia 32.5% 39.3% 

Strong renewable energy targets. Power plants linked to dams are 
characterised by great ramping rates and can be used to integrate 
other renewables (wind and solar power). When the wind is not 
blowing or sun not shining, hydro can be used to increase 
generation. This will be key in advancing towards renewable 
targets (as well as GHG mitigation and energy security targets) 
responding at the same time to the increasing need of having more 
flexibility in the energy system. 
 



The benefits of transboundary cooperation on the 
nexus issues in the management of the Sava 

basin’s resources 
  On economic activities Beyond economic activities 
From 
improved 
managem
ent of 
basin 
resources 

Economic benefits 
• Increased viability of economic activities relying on 

basin resources 
• Development of agricultural sector & its value 
• Development of sustainable river tourism 
• Reduced economic costs of water-related hazards 
• Reduction of transport costs or increased volume 

of traffic  (thanks to increased capacity and use of 
better maintained waterways) 

• Reduction of energy costs (thanks to optimisation 
of potential energy sources) 

• Reduction of water infrastructure costs (thanks to 
avoidance of duplication and sub-optimal location) 

Social and environmental 
benefits 
• Employment creation (e.g. 

in agriculture and tourism) 
• Reduced human costs of 

water-related hazards 
• Health benefits from 

improved water quality 
• Improved water services 
• Improved recreational 

opportunities from 
improved water quality and 
healthier ecosystems 

From 
increased 
trust 
among 

 
 

Regional economic cooperation benefits 
• Increased trade through waterways 
• Development of regional markets for goods, 

services and labour 
   

  

Geo-political benefits 
• Improved complying with 

EU requirements and 
regional targets (e.g. status 

   
   

  
  

  



Syr Darya 
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Paths for addressing factors affecting 
water quantity 



A broad range of possible solutions/synergic actions 
identified in the Syr Darya Basin: 3 foci 

1. National development with unintended co-benefits 
∗ Improving energy efficiency, reducing dependency on water for energy 
∗ Rationalizing water use (esp. in agriculture) 

2. Broader sustainable development and national policy coherence 
∗ Reinforcing environmental legislation and integrating environmental 

considerations into sectoral policies and management practices 
∗ Increasing policy coherence and coordination across sectors 
∗ Climate-proofing national development 

3. Accelerate national development by furthering cooperation 
∗ Improving communication, information and knowledge sharing as well as 

joint monitoring 
∗ Facilitating trade for energy and agricultural products among the riparian 

countries 
∗ Capacity building (human and technical) 
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1. Economic activities 
∗ Valorization of natural capital, landscape, historical-cultural 

sites and heritage, local products and development 
tourism 

∗ Wine making and other agricultural activities  
∗ Hydro-electrical production and operations 
2. Nexus linkages 
∗ Hydropower-agriculture-environment (water quantity / 

timeliness) 
∗ Water-environment (water scarcity also due to natural 

permeability of the river bed and groundwater uses with 
potential saline water intrusion) 

Isonzo/Soča: drivers, pressures and nexus 
linkages 

(to be explored with Slovenia and Italy) 
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1. Policies (in different nexus sectors) 
∗ Realise the potential for basin-level green economic growth (taking advantage of 

complementarities between the two sides of the basin. E.g. natural and cultural 
tourism) 

∗ restore existing infrastructure, assess the potential of storage capacity 
alternatives (natural infrastructure, managed groundwater recharge), 
optimization and coordination of developing renewable energy sources, including  
operation of water management infrastructure (e.g. energy trade).  

∗ Potential for river restoration with benefits for ecosystems and tourism. 
∗ Continue promoting advanced practices in agriculture, including new 

technologies (for water efficiency, energy efficiency and on-site energy 
production from renewables) 

∗ Requirements of a good environmental status (WFD); Floods Directive; coping 
with water scarcity 

2. Projects (in different nexus sectors) 
∗ Existing cross-sectoral efforts (e.g. renewable energies and agriculture – solar and 

small hydropower; energy and tourism in multi-purpose dams) 
 

Isonzo/Soča: possible solutions  
(to be explored with Slovenia and Italy) 
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∗ Institutions  (intersectoral, multiple level governance, 
engaging resource users, responsibilities etc.) 

∗ Information (multi-sector information to support 
policy, assessing impacts across sectors, guidelines 
etc.) 

∗ Instruments (economic instruments, SEA etc.) 

∗ Infrastructure (built and natural – investments, 
operation, multiple use designs etc.) 

∗ International coordination and cooperation (sharing 
information, plans, good practices etc.) 

Main categories of solutions 
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∗ In strengthening the institutional capacity, building on existing 
structures by their further development and broadening the 
scope of work can be recommended as a first step 

∗ Coordination between regional economic organisations, basin 
organisations, power pools is important 

∗ Appropriately broad representation of sectors in joint bodies; 
broadening the mandate gradually reflecting uses & pressures 

∗ Many river basin organizations and other joint bodies already 
have a multisectoral scope: can function as effective platforms 
for a dialogue, negotiation and agreeing about actions  

∗ Formal structures and processes facilitate but do not guarantee 
coordination and consultation planning. The political will is of 
key importance 

∗ Appropriate mechanisms for enabling participation of different 
stakeholders and the public and for communication strengthen 
decision-making 
 

 

Institutions 
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∗ Diverse policy instruments: regulatory, economic etc. 
∗ Useful basis: Mapping the current structure of policy 

instruments (such as subsidies and resource allocation 
rights) and assessing their impacts,  in order to identify 
opportunities for improving coherence  

∗ Intersectorally coordinated processes can help to align 
policies: 
∗ National sustainable development strategies 
∗ Adaptation plans on climate change 
∗ Strategic Environmental Assessment, EIA 
∗ Regional development strategies and integration processes 

(e.g. EU approximation, where applicable) 
∗ Sound spatial planning 
 

Instruments 
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1. Valuing water services (differ by 'commercial vs basic 
needs' & service and location) 
2. Valuing energy inputs (cost reflective tariffs) 
3. Metering, monitoring and measuring 
4. Setting up pricing / subsidy structures that: 
∗ Locally acceptable and supportive to the poor 
∗ Encourage / reward responsible water management and rational 

use (supply and demand) 
∗ Recover costs required for infrastructure 
 
Also other market and non-market instruments: trading, 
water allocation, abstraction and pollution charges, 
Payments for Ecosystem Services (PES) 

Example of instruments: economic 
instruments 
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∗ Promoting multiple and flexible use of infrastructure – in 
particular dams, irrigation and drainage systems. 
∗ E.g. in addition to hydropower generation may serve flow 

regulation for irrigation, navigation and/or flood protection  
∗ appropriate designs, fish passes may limit impacts of structures 

on migratory fish or installation of smaller, run-of-river type 
hydropower plants have less negative impact on other uses as 
the environment; 

∗ Investing in infrastructure and technologies to be more water 
and energy efficient (including upgrading existing), 
environmentally friendly 

∗ Coordinating infrastructure investments – such as in 
hydropower and other renewable energy sources; 

∗ Protecting natural infrastructure assets – such as floodplains 
and wetlands.  

Infrastructure 
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∗ Alazani/Ganykh: Developing and applying guidelines (based on 
international experience!) to improve sustainability in the 
location, design (small scale, environmentally friendly, 
supporting multiple uses) and construction; benefits from 
erosion control 

∗ Sava: Beneficial to coordinate hydropower investments with 
other infrastructure investments such as for other renewable 
energy sources (helps to integrate them); put ICPDR guidelines 
into practice; ensure coordination with needs for cooling 
thermal power plants and for navigation etc. and with  flood 
control and low flow preparedness   

Example on infrastructure solutions (1): 
hydropower 

Basin Alazani/Ganikh Sava Syr Darya 
Hydropower capacity  (in 
megawatts) 

38 installed;  

117 planned.  

2,188 installed; 

3,358 planned. 

4,614 installed;  

2,525 planned. 
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∗ Syr Darya:   
∗ Solving energy security  challenges upstream would significantly 

benefit from diversification of sources — alternatives might include 
some  fossil fuels, energy trading,  integrating more of other 
renewable energy sources, for example 

∗ Water- and energy-efficiency programmes would slow the burden 
of investment in new capacity, help make the most of existing 
infrastructure in all countries and be more cost efficient  

∗ Without restoration of the regional electricity grid and further 
development of connections, major capacity expansions  might 
have limited utility. Any such expansions would best allow for 
multiple uses of the overall flow regulation system 

Example on infrastructure solutions: 
hydropower 

Basin Alazani/Ganikh Sava Syr Darya 
Hydropower capacity  (in 
megawatts) 

38 installed;  

117 planned.  

2,188 installed; 

3,358 planned. 

4,614 installed;  

2,525 planned. 
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Water efficiency in irrigation can have important benefits: commonly less 
energy used, could result in more water for ecosystems;  But there are 
constraints and preconditions. 
 
For drip irrigation systems: 
- The initial costs for the equipment and training on use are high 

 
- The cash flow and profitability is also potentially much higher, assuming 

that there is an established market to trade the crops produced. Good 
irrigation management is essential and there are specific water quality 
requirements.  

 
E.g., social factors need to be considered as well as energy requirements, 
appropriate legislation/regulation is needed etc.  

Example on infrastructure solutions (2):   
water-efficient irrigation  
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Alazani/Ganikh: Azerbaijan has been investing in water-efficient 
technologies. The Georgia Government is supportive of repairing the 
degraded infrastructure, investing in water saving technologies and 
looking into economic instruments, but there is a gap of responsibility  for 
maintenance  (after irrigation associations ceased to operate).  
Syr Darya : Extensive irrigation (45,000 million m3/year);  aridity 
contributes, large size & condition of the systems. Possible  actions: repair 
and upgrade the degraded irrigation infrastructure , improving water use 
practices and introduce incentives (e.g. through economic instruments), 
access to affordable financing, facilitation of trade in agricultural products  
etc. 
Sava: Water use for agriculture currently very low, but irrigation  needs are 
expected to increase. Predicted scarcity (seasonality etc.), climate change, 
development of other water requirements need to be taken into account. 
The infrastructure designs could in some cases serve flood response.  

Example on infrastructure solutions (2):   
water-efficient irrigation  
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∗ Transboundary agreements and related protocols, 
regional and international conventions, the EU 
Directives  

∗ Guidelines of intersectoral scope 
∗ Planning processes involving multiple sectors   
∗ Trade (facilitation etc.) 

International coordination and 
cooperation 
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∗ Sustainable hydropower guidelines (Sava/Danube) 
∗ Multi-sector transboundary governance (Sava) 
∗ Water efficient irrigation (Isonzo/Soča) 
∗ Effective afforestation by switching fuel in 

households (Alazani/Ganykh)  
∗ Crop diversification from monocultures (Syr Darya) 
∗ Institutional framework for water allocation (Syr 

Darya) 
 

Potential for learning from 
experience of different basins  
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