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The WEF+ Nexus concept’s origin
• Origin:
o WEF Nexus - Understanding the Nexus. Background paper for theBonn2011 Nexus conference: The Water, Energy and Food SecurityNexus (Hoff, 2011)

• Rationale
o Resource scarcity
 Water scarcity is increasing (over 2 billion people lack access tosafe drinking water);
 Hundreds of millions of people are food insecure;
 Energy access is limited (millions lack access to electricity & cleancooking fuels);
 Environmental degradation (decline in nature and biodiversity);

o Increasing demand
 Economic growth (population, industrialization, affluence,urbanization);
 Biofuels – compete for land/water resources

 Enabling policies, e.g., EU Directive 2009/28/EC Impact on food prices
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What is a WEF+ Nexus?
- It is a framework/an approach used to
understand/navigate synergies and trade-offs
between competing uses of interlinked
resources

- It is about improving systems efficiency

Source: Holmatov et al.
2023

https://onlinelibrary.wiley.com/doi/10.1111/1477-8947.12352
https://onlinelibrary.wiley.com/doi/10.1111/1477-8947.12352
https://onlinelibrary.wiley.com/doi/10.1111/1477-8947.12352
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What is a WEF+ Nexus? Cont’d
• Many different definitions of a Nexus, and environment is implied:
UNECE (2022): “The ‘nexus’ term in the context of water, food and energy refers to these sectors beinginextricably linked so that actions in one policy area commonly have impacts on the others, as well as onthe ecosystems that natural resources and human activities ultimately depend upon”.

Source: Hoff, 2011

Environment
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beginning
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The WEF+ Evolution
• It is logical and now there are ~170 nexus variations (WEF, WEFE, WEFC,
WEFH…), hundreds of models, and thousands of publications

However,We are still struggling to move from theory to practice on the WEFE NexusNarratives are still along sectoral lines:
Water for adaptation
Energy for mitigation
Food for security Not all sectors are captured/represented Lack of guidance on how to identify WEF Nexus benefits or prioritize Nexus interventions
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The WEF+ Evolution cont’d

Stocktaking (more than 900 docs)
Global focus
Findings:
- Large focus (i.e., global, national)
- Least number of reviewed publications focused on South Asia
- Review and modeling are the most frequently used methods while case studies and tool development are the least
- Only 14 studies mention outcomes
- Climate change was frequently considered (66%), while gender, stakeholder engagement and capacity were not
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Why WEF Nexus Makes Sense?
Cont’d

Example 1 – Small Hydropower
Small Hydropower can help generate
renewable energy without compromising
existing uses (efficiency), save fossil fuel
use (sustainability), provide new job
opportunities (economic benefits)
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Why WEF Nexus Makes Sense?
Cont’d

Example 2 - Multipurpose Reservoir
Multipurpose reservoirs can help reduce
energy use for GW (interdependence), save
fossil fuel use (sustainability), provide
storage to regulate flow (climate
adaptation), provide new job opportunities
(economic benefits)
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WEF+ Nexus vs IWRM

Source: Hoff, 2011

Similar but not the same:
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WEF+ Nexus gaps
• Different scales across sectors (water – basin, food – hectares, energy –
local/national grid)

• Different actors;
• Different units of measurement;
• Different policies;
• Data gaps;
• No guidance on navigating complexity;
• Lack of experience;

Source: Cole et al. 2019

BUT, we applied the concept in Hydro4U to conduct WEF Nexus Analysis described next
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The Hydro4U project aims to adapt European technologies to the Central Asian context and develop small
scale hydropower (SHP) installations at two demonstration sites:

• Shakimardan Enclave (Uzbekistan)
- Francis Container Power Solution (FCPS) • At-Bashy, Kyrgyzstan

Hydroshaft Power Solution (HSPS)

Objective of the Analysis
• Explore economic tradeoffs between hydropower generation and agricultural
production
• Assess future scenarios under climate change
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WEF Nexus Analysis in Hydro4U: Study Area

The At-Bashi River (122 km, formed
from the confluence of the Western
Ulan and Dzhaldzhir rivers, is the left
tributary of the Naryn River, flows
through the territory of the At-Bashi
district, Naryn region):
- catchment area is 5540 km2
- more than 200 tributaries
- 280 glaciers in the river basin with
a total area of ​​113.7 km2

The river water feeds by snowmelt
from glaciers, demonstrates high
seasonality with peak flows in
summer.

1970-1994,
Atschakamandy Gauge
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Methodology and Data
Water systems modeling approach based on :
- water management operations
- calculations hydropower generation and agricultural
production (through a scenario analysis to
determine the economic value of HP and
agricultural production under a variety of future
conditions)

Key data sources: streamflow, irrigation data, SHP
specifications



This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101022905.

Methodology and Data cont’d
Climate Change Scenarios (three high priority GCMs: Earth system models (GFDL-ESM4) and (MRI-
ESM2) and global coupled atmosphere-ocean climate model (UKESM1)) for four shared socioeconomic
pathways each (SSP: 124, 245, 370, and 585):
• Projected reductions in streamflow under 12 climate futures (the highest reduction in UKESM1)
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Results
Economic tradeoff between hydropower generation and agricultural production under historic
streamflow conditions for the 3 scenarios:
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Results cont’d
Annual hydropower (HP) generation under the MaxAg operating objective

The bold red line depicts annual HP generation averaged across all 12 climate futures (a clear decreasing trend)
The dashed black line represents annual HP generation for the “worst” case climate future (UKESM1-SSP370).
HP generation with historic streamflow under the MaxAg and MaxHP operating objectives is shown for reference.
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Additional benefits and the next steps

 Catalyst for cooperation; Clean energy – climate mitigation; In the Shakhimardan residents used to depend on
electricity supply from Kyrgyzstan which was
unreliable at times, so stable electricity supply; Fish passes; Provide joint project for local communities with
minimal social, environmental and political risks Develop a checklist containing list of indicators
essential for sustaining cooperation in shared
tributaries (e.g., joint projects, groundwater,
communication, joint water plan, etc.)


