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Presentation Plan 

• Rationale for the study: the coming of the nexus 

• Introduction to the EU DG RTD Study 

• Methodology 

• Main results zooming in: 
• A) Policy  coherence 
• B) Multi-level governance 



Source: Alan Atkisson and Junko Edahiro,  Life Beyond Growth, ISIS Academy 2012 

Risks or opportunities? R&D and i 

(c) 2012 Anupam Saraph. This work is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported 
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-sa/3.0/ 

 

EXPONENTIAL TIMES 
 

1. The coming of the nexus 

Exponential consumption? 

Decoupling 

 

SCENARIOS, PROSPECTIVE and 
SYSTEMS THINKING 



Ringler, Bhaduri and Lawford, Current Opinion in Environmental Sustainability , Science 
Direct, 2014 in press  

 
 

Correlation of food and energy prices    

FOOD-ENERGY 

1. The coming of the nexus (cont.)  



 
 

Water use intensity of biofuels 

 

  

FOOD-ENERGY 

1. The coming of the nexus (cont.)  



Groundwater – water-food-energy 

• Gujarat - ‘free’ electricity 
encouraged groundwater overuse 

 
 

TRIPLE WHAMMY…. 
 
…..WATER-FOOD-ENERGY 

1. The coming of the nexus (cont.)  



Source: T. Jackson and MA Hanjra in Sustanable Energy Solutions in Agriculture, 2014 

Surface irrigated Groundwater irrigated 

energy inputs to irrigated agriculture  

 

  
 

TRIPLE WHAMMY…. 
 
…..WATER-FOOD-
ENERGY 

1. The coming of the nexus (cont.)  



Agricultural water productivity gains 
reduce water and energy 

consumption  

Energy efficiency measures can 
reduce water footprint 

Sectoral “nexus wins” 

Trade offs and synergies   

STATE OF THE ART-   
LIT REVIEW 

Sectoral “nexus losers” 

Shift to more water intensive energy 
mix, e.g. fracking  

Subsidy on electricity for groundwater 
pumping for irrigation 

Jeremy Bird, IWMI 

12 May 2014 

1. The coming of the nexus (cont.)  
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Source: Mills, Big Data. 

If the Cloud Were A Country. . .  
  
 
 

SEE IT COMING…. 
 
…..DISRUPTIVE EVENTS 

1. The coming of the nexus  



2. Conceptual frames (.ORG) 

 

Mayor, 2016 



2. Conceptual frames (.UN) 

Mayor, 2016 



2. Conceptual frames (.COM and .GOV) 

Mayor, 2016 



e.g. Joint Research Center: The Danube Water Nexus project  
Hydropower plants 

Thermal power plants 

(Source; Pistocchi, 2015) 

2. ..applied cases 



3. Introduction to the study 

• Foresight study 
commissioned by the EU 
DG RTD  

• Topic: “The water-
energy-food nexus: 
Foresight for Research 
and innovation in the 
context of climate 
change”  

• Aim: to inform future RTD 
Policy post H2020 

• Period Jan- Sept 2015 (+ 
2  months write up)  

• The objectives were : 
1) To identify the main signals 

and trends of technological 
and societal innovations and  
possible disruptive events.  

2) To identify the emerging 
priorities for research and 
innovation and an 
assessment of their potential 
to catalyse business 
opportunities 

 



4. Methodology 
lit. review + elite interviews + expert surveys + global RTD Delphi study. 

Final Report 

Stage 1 

• State of the Art (+ 80) 

• sectors + Foresight studies 

Stage 2 

• Expert interviews (90) 
• personal plus via Survey Monkey 

Stage 3 

• RT Delphi survey (160) 

• Real time via Millenium Platform 

Stage 4 

• Workshop (30) 

• Validation 



Study on water, energy and food security Nexus: 
research and innovation in the context of climate 

change 
  

 Draft State of the Art Report 
 

“CALL FOR TENDERS ref. PP-02001-2014 

27th February 2015 

http://bookshop.europa.eu/en/the-water-energy-food-nexus-pbKI0215971/ 



4. Methodology: Past and Present 

STATE OF THE ART REVIEW 

 

 

NEXUS INTERVIEWS 
• Face/telephone/videoconference and on-

line interviews90 participants world wide; 
20 of them 
face/telephone/videoconference 
interviews 

 

• Questionnaire divided in 3 parts: 

• 4 closed questions nexus tools and 
topics 

• 7 open questions trends and gaps 
on the nexus and its axes 

• 2 open questions Disruptive 
Events  

 
(*2015: Jan to March) 

(*) 



4. Methodology: Future 

REAL TIME DELPHI 

• Real time Delphi method used, in 
cooperation with the Millennium 
Project160 participants world wide 

• Questions included probability of 
occurrence (2020, 2030 & 2050) 

• Questionnaire divided in 3 parts: 
14 documented future 

statements/hypothesis 
3 open questions on policies, 

instruments and implementation 
Last question on Disruptive Events 

(with 18 different disruptive 
events) 

ONLINE QUESTIONNAIRE: 

 

Millennium Project Global Futures Intelligence System (GFIS) 

18 



4. Methodology: RT Delphi 
15.Policies:  

1. Integration of water, energy and food policies;  
2. Political will and transparency; 
3. Adoption of participative resource governance 

16.Economic instruments.  
1. Elimination of perverse subsidies and 

incentives;  
2. Increase the price of water to reflect service 

cost;  
3. Internalization of carbon pricing;  
4. Increased volatility in food prices 

17.Implementation.  
1. Favourable regulation for technology adoption;  
2. Capacity building in new technologies;  
3. Effective science-policy communication 

 

1. Circular economy and resource use 
efficiency.  

2. Water pollution.  

3. Groundwater.  

4. Water reuse and recycling.  

5. Food waste.  

6. Ecosystem services.  

7. Climate change.  

8. Efficient cooling.. 

9. Low water consumption renewables.  

10. Fracking.  

11. 2nd Generation biofuels.  

12. Saline agriculture.  

13. Behaviour and sustainable consumption.  

14. Diets.  

 

19. Do you think regulation is a driver or 
a barrier to innovation? 

20. What social innovation approaches or 
strategies could be helpful with the 
water-energy-food nexus challenges? 



Policy Coherence:  
Results from Lit Review 

• integrated and coherent resource governance and 
policies stands as one of the main areas to achieve 
water, energy and food security in the present and 
the future (Hoff, 2011; WEF, 2011; Rodriguez et al., 
2013).  

• need for integrated water, energy and food 
approaches and increasing dialogues among 
sectors as critical  

• to identify and address nexus driven resource 
conflicts  

• implement sustainable policies in the long term.  



Policy Coherence:  
Results from Elite interviews  
• Interviews : nexus gaps  

• “it was not technical 
solutions that were mostly 
raised but rather issues 
related to a lack of 
coordinated or even a 
systemic approach to the 
nexus. This was 
highlighted as the main 
gap “ 

• It corroborates identified 
trends  
•  lack of awareness on 

nexus interlinkages  
• predominance of silo 

thinking.  



Multi-level Governance 
Results from Elite interviews  

• Interviews =Importance of working at 
the local level 

• applying local solutions  

• decentralised approaches 

• inclusion of social aspects  

• development of people centred 
approaches 

• good governance, particularly in 
allocation of resources (water) 

Call for concrete case studies on the nexus 
designed from a bottom-up approach: projects 
taking reality rather than concepts as departure 
point, having research questions defined by the 
local actors affected and the research process 
involving all stakeholders (authorities and Civil 

Society besides scientists) as project leaders.   

‘think globally and act locally’. The 

nexus is one of different ways to express 
the same concept, but has at the centre 
the integration and interconnection 
aspects, tackled at the lowest 
management scale…. a people centred 
approach. There is a trend to concentrate 
the focus on complicated and costly 
research studies and highly 
sophisticated technologies, when in 
many cases the problem is not a 
technical one, but a social issue.  
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NEXUS INTERVIEWS: Open questions 
Policy coherence  + Multilevel governance 
(= integration)           (=start local) 

Main trends and drivers Nexus knowledge gaps 

3rd, 4th and 5th = Policy Coherence 4th =Local decentralised 
solutions 

6th =Local solutions 



Example: Multi- level governance… 
….but start local  

Example: Decentralized energy systems 

1. Experts put particular emphasis on distributed energy 
systems 

• ‘the use of renewable energy and self-production of 
energy by users, efficient low-water consumption 
technologies’ 

• ‘grid integration of decentralized energy production’  

• ‘Self-generation and distributed energy systems’.  

+  

2. concept of net metering.  



Policy coherence and Multi-level 
Governance 
RTD Delphi Study = 
Probability of each of the 
following policy actions 
occurring in the EU for the 
proposed timehorizons.  

• Adoption of participative 
resource governance  

• Political will and 
transparency  

• Integration of water, 
energy and food policies  

 

 



And Good old Politics…. 

• geopolitics  
• the role of China 

• the issues of the Middle East and North 
Africa  

• the issue of government and corporations 

• oligopolies, particularly for energy.  

• political ‘gaps’  
• lack of political awareness and engagement  

• distance between political vision and 
action,  

• difficult to tackle new challenges with a 
‘security first’ agenda.  
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REAL TIME DELPHI 

Statements: Probability of occurrence (2030) 

Statements: Probability of occurrence (2020) 

Statements: Probability of occurrence (2030) 



Disruptive events: main findings 

Interviews RT Delphi 
MAIN DISRUPTIVE EVENTS IDENTIFIED 

Massive climate change related water disasters (floods/droughts) causing crop failures 

and limitations to energy production 

New solutions for the wide deployment of cheap energy storage 

Wastewater treatment plants becoming self-sufficient in energy or net energy 

generators 

Drastic (positive) breakthrough in renewable energy desalination 

Massive migrations due to natural disasters, wars, water scarcity 

Rapid commercial scaling up of artificial food - production 

Deployment of disruptive technologies such as LENR (Low Energy Nuclear Reaction) at 

scale 

Urban agriculture becoming widely adopted with significance contribution to urban food 

supply 

Regulations enabling the sale of surplus decentralized energy production to the grid (i.e. 

Net Metering) 

Depletion of fisheries and extended degradation of aquatic ecosystems 

Extreme social backlash against GMO’s leading to a complete phase-out 

Committed adoption of Human Rights and Sustainable Development Goals driving a clear 

shift towards sustainable roadmaps 

Widespread implementation of decentralized solutions in rural and remote areas 

Research and development in nanotechnologies causes a breakthrough in water 

technologies 

Widespread application of smart grids and Intelligent Technologies (IT) for resource 

management and distribution 

Development of advanced Carbon Capture and Storage technologies with minimized 

water requirements 

Innovations in hydrogen technologies driving a shift of the vehicle fleet and a new 

alternative source of water production  

Widespread application of solar pumping for water extraction and distribution 

 

 
Disruptive events (impact > 50) 

Highest probability of occurrence (≥ 70) 

2020 2030 2050 

DR13. Depletion of fisheries 

and degradation of 
ecosystems 

DR9. Self sufficient waste 
treatment plants 

DR9. Self sufficient waste 
treatment plants 

DR17. Massive climate 
change water disasters 

DR4. Decentralized solutions for 
rural areas 

DR4. Decentralized 
solutions for rural areas 

DR14. Massive migrations 
DR11. Regulations enabling sale 
of surplus decentralized energy 

DR11. Regulations 

enabling sale of surplus 
decentralized energy 

 
DR3. Smart grids and intelligent 
technologies 

DR3. Smart grids and 
intelligent technologies 

Highest impact (≈ 70) 
Timeframe to reach high 
probability (>50) 

DR17. Adoption of SDGs  2030 

DR13. Depletion of fisheries and degradation of ecosystems  2030 

DR7. Massive climate change water related disasters 2030 

DR12. Renewable energy desalination 2030 

Non Disruptive events (impact < 50) 

DR18. Rapid commercial scaling up of artificial food - production 

DR2. Deployment of disruptive technologies such as LENR (Low Energy Nuclear Reaction) at 

scale 

DR5. Development of advanced Carbon Capture and Storage technologies with minimized 

water requirements 

 



Conclusion:  
main findings nexus study on policy coherence 
and multi-level governance 

Integration + Go local + political will 

+  

 

Good starting topics: 
1. Climate change 

2. Decentralised energy 

3. Wasterwater and water re-use 

4. Water Pollution 

 



 
 

Thank You! 
Email: elopezgunn@icatalist.eu 

“Necessity is the mother 
of invention” 


