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energy use for (conventional) urban water cycle, 
i.e. abstraction, pre-treatment, distribution and 

wastewater treatment

~2-4% of the overall energy use

Energy-for-Water side of the 

Nexus

population equivalent

x 

average unit consumption

Global/continental scale

Aggregated data 

(country-level or larger)



Sum of plant's components consumption

(on-site measurements, LCA, …)

Bottom-up approaches

Plant/city scale

 A lot of single case studies in the scientific literature, 

but no standardized analyses (mainly WWT data)

 Few databases in the scientific literature, only 

aggregated data available (mainly WWT data)

 Few proprietary database



Example: focus on WWTP 

energy use in Europe

Open data: all plants (≥ 2,000 PE) in Europe, plant size 

(PE) and few other (non systematic) info



A model of energy use

 ENERWATER project (Horizon2020)

Data collected from literature and made 

available in disaggregated form ~ 300 plants

 Surveys at national scale 

Data available only in aggregated form only 

3 surveys

Used for calibration

Used for validation



Load (PE)
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 expected overall WWTP energy use in Europe 
was estimated at 24747 GWh yr−1

 about 0.8% of the electricity generation in the EU-
28 in 2015 

 variability between plants "Plants of small size (less than

50 000 PE) represent almost 90% of the total, but process only

31% of the PE, while they require 42% of electricity use. Plants

from mid to very large size, being only the 10% of the plants, 

process about 70% of the PE with 58% of the total electricity

use. "



Not only WE Nexus

Confirm large-scale estimates, and allows more 

detailed policies (e.g. energy saving measures)

But, no/poor dataset about

 Biogas production

 Water reuse (unconventional water resource, 

further energy for high-quality product)

 Nutrients recovery (may compete with biogas 

production)

 Emissions (difficult to measure)



based only on current demand, current quality 

standards and current impacts Energy for Water 

is rather small compared to other energy users



Unconventional water 

resources
key element to support SDG 6 achievement

mainly desalination (water production vs water transfer)



~16,000 operational desalination plants
Analyses based close datasets



Desalination + renewables



PV-RO desal.

24 

  

 

Figure 17 – distribution of population by energy requirements for transport (above) and total transport costs (below)  
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Figure 13 - Average PV energy costs at costal locations 

Mapping t ransport  costs 

Based on the above information, it is possible to compute the cost of investment in 

pipelines (Equation 7), the energy requirement for pumping to overcome the maximum 

height and friction losses (Equation 8), and the total transport cost (Equation 9). These 

are shown in Figure 14, Figure 15 and Figure 16 respectively. Annex II summarizes the 

GIS processing used to generate the maps.  

The maps allow appreciating the distribution of costs and energy requirements to supply 

desalinated seawater to the population living within 200 km from the coasts of the study 

region. The latter is about 280 million persons. Figure 17 shows the distribution of 

energy requirements and total transport costs to supply such population with desalinated 

seawater. A significant share (more than a quarter of the total population) can be 

reached with an energy requirement below 1 kWh/m3, and about a half of the population 

can be reached with a total transport cost below 1 Euro/m3.  

W ay forw ard: m apping opportunit ies for  desalinated seaw ater 

product ion  

The transport cost and energy requirement for the supply of desalinated seawater is 

essential to appraise the feasibility of conveying water from the plant to the users. 

However, it is equally important to appraise the feasibility of desalinated seawater 

production. The latter depends on the possibility to reach out demand, on the economic 

costs of seawater desalination, storage and transport, and on the ecological sensitivity of 

the sites potentially useful for desalination (Figure 18). The analysis outlined above 

covers one of these criteria, while future work will be devoted to characterizing the other 

criteria defining the opportunity of PV/RO seawater desalination. Along with the 

possibility to reach demand at a cost and energy requirement below a threshold, another 

factor driving the opportunity of seawater desalination is the occurrence of droughts or 

water stress.   

 

 

 

 

Hydro-economic assessment of 
the potential of PV-RO 
desalinated seawater supply in 
the Mediterranean region 

Modelling concept  and 

analysis of water 

t ransport  costs 

Pistocchi, A., Dorati, C., Huld, T.A., 
Salas Herrero, F.  

2018  

EUR 28982 EN  

Open data (PVGIS)

Technically feasible

Reliable costs to supply 

up to 200 million people



JRC Mission
As the science and knowledge service
of the European Commission, 
the Joint Research Centre’s mission is 
to support EU policies with independent
evidence throughout the whole 
policy cycle.

The European Commission’s
science and knowledge service

Joint Research Centre

Agenda

Sustainable mega-scale 
desalination: from vision to 

delivery

JRC Ispra

March 5th-6th , 2019 

 Social/political aspects

 Rebound effect

 "Nuclear power plant" effect

http://cleanwater.polito.it

http://cleanwater.polito.it/


https://setis.ec.europa.eu/setis-reports/setis-magazine/relevance-of-water-

energy-nexus-eu-policies/water-energy-food

https://setis.ec.europa.eu/setis-reports/setis-magazine/relevance-of-water-energy-nexus-eu-policies/water-energy-food


https://watertofood.org

https://watertofood.org/

