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What is NEXOGENESIS?

• European research 

project (Horizon 
2020) 

• Sep 2021-Aug 2025

• 20 partners

• 5 case studies

• Lead: IHE, the 

Netherlands

To facilitate collaboration for design and implementation 

of integrated water-energy-food-ecosystems (WEFE) 

policies and practices
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NEXOGENESIS in a nutshell

SHs co-creation approach for 

transboundary and cross-

sectoral resource management 

in Lielupe

Decision support tool to 

facilitate SHs dialogue > 

assessment of policy impact in 

Lielupe

Governance and 

policy context in 

Lielupe

Future socio-

economic and human 

scenarios in Lielupe

Modeling water-energy-

food-ecosystem, climate 

bio-physical interlinkages 

in Lielupe

Lielupe 

River 

Basin

Lielupe SHs ambitions and 

policy preferences, 

agreement for policy 

implementation



5 Case studies:
Transboundary and national river basins

Adige: 
Italy

Lielupe:

Latvia-Lithuania

Lower Danube: 

Romania - Bulgaria -
Serbia

Nestos:

Greece - Bulgaria

Inkomati-Usuthu: 

South Africa, Swaziland, 
Mozambique
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Latvia-Lithuania transboundary Lielupe river basin 
district

• Well-developed agricultural activities 
(fertile soils)

• Decreasing biodiversity: reduced
meadows and pastures, pressure on 
grassland habitats

• Pollution of water bodies by increased 
use of fertilizers and nutrient runoff

• Increasing flood risks: high precipitation, 
pressure on hydrotechnical infrastructure
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Catchment area: 17 787.6 km2

• Agricultural land: ca. 62%
• Forests: ca.30%
• Wetlands: ca. 1.5%



NEXUS interlinkages: Conceptual model for Lielupe RB



SDM: Stocks & Flow Diagram for the Lielupe RB

by Henry D. Amorocho-Daza, IHE, the Netlerlands



by Henry D. Amorocho-Daza, IHE, the Netlerlands



Land Use Relative area 

(%) - LRB

Relative area 

(%) -

Lithuanian 

side

Relative area 

(%) - Latvian 

side

Arable land 43% 55% 32%

Forest 43% 32% 53%

Grasslands 14% 13% 15%

Artificial and 

other

0% 0% 0%

Total 100% 100% 100%

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Arable land

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Arable land

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Castellano et al. (2019)

Walton et al. (2020)

European Commission (2018)

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Nitrogen reduction efficiency

NBS policy Low Average High

Constructed 

wetlands
25% 51% 78%

Riparian buffers 34% 45% 81%

Organic farming 0% 31% 45%

Crop leaching rate Low Average High

Leaching rate 

(kg N/ha-year)
4.2 33 63

Table 2. Nitrate leaching rates (Zhou 2014)

Table 3. Nitrogen reduction efficiency by NBS alternative 

(Cassman et al. 2002, Christianson et al. 2012, Zhu et al. 2020)

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Model validation – nitrates behaviour over time

by Henry D. Amorocho-Daza, IHE, the Netlerlands



Stakeholder involvement

Consultations
SH Interviews
Series of SH workshops
Focus group discussions



NExus Policy Assessment Tool - NEPAT

It is a platform designed to offer an interactive space to...
Understand WEFE nexus interlinkages & 
interdependences
Assess policy impacts within the WEFE sectors across 
different climate and socioeconomic futures (2015 – 2050)
Empower the user with advanced policy-making tools
Initiate and facilitate SH dialogue about WEFE nexus 
interdependencies, trade-offs, synergies and policies to 
address them.



NExus Policy Assessment Tool - NEPAT

https://nepat.nexogenesis.eu/#/

https://nepat.nexogenesis.eu/#/


Nexus System Thinking and Integration

Modelling

✓Complexity science 

decision support -

NExus Policy 

Assessment Tool 

(NEPAT)

✓WEFE nexus 

footprint 

✓Climate 

projections/ 

scenarios

✓Governance 

roadmap

NEPAT

NExus Policy 

Assessment 

Tool

✓Authorities

✓Policy makers 
at local level

✓Universities

✓NGOs

✓Farmer 
associations

✓Water utilities

✓Other 
organizations

End UsersStakeholder

involvement

Identification of the:

✓critical 

components of the 
WEFE nexus

✓validation of the 

causal loop maps

✓policy 

interventions and 

coherence 

assessment

✓policy instruments 

to be included in 
the modelling 

Conceptual
model agreed

System Dynamics Model
elaborated

WEFE policy instruments
Stakeholder
landscape

WEFE
simulation
results

WEFE nexus 
interlinkages
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NEXOGENESIS project activities

• NEXOGENESIS home page: 

https://nexogenesis.eu/

• NEXOGENESIS in social media: 

X: @NEXOGENESIS_eu

LinkedIn: @NEXOGENESIS

YouTube: @nexogenesis4209 

Icon

Description automatically generated

Icon
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https://nexogenesis.eu/
https://twitter.com/NEXOGENESIS_eu
https://www.linkedin.com/company/nexogenesis/
https://www.youtube.com/channel/UC1jIfkAdSX2Sdxnms5BAjDg
https://www.youtube.com/channel/UC1jIfkAdSX2Sdxnms5BAjDg
https://www.linkedin.com/company/nexogenesis/
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