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The responsible use and conservation of water resources 
are fundamental guarantees for the protection of natural 
habitats and for the wellbeing of the people around us who 
use the ecosystem services provided by these resources, 
as well as being essential for the success of our own ac-

responsible use and conservation of water resources. For 
this reason, the responsible use of water has been includ-
ed among the strategic objectives of our environmental 
policy and is pursued using an integrated management 
approach.
The preliminary analysis of environmental risks and op-

-
ly highlighted the materiality, for some energy generation 
technologies, of impacts linked to the use of water re-

high water stress, where competition between natural and 
human needs is greatest. 

withdrawal mainly for industrial purposes. Water is large-

ly used in thermal and nuclear generation, for the cooling 
of thermal cycles and for operating atmospheric emission 
abatement systems. Overall water requirements for gen-
eration are covered, where available, through withdrawals 
from so-called “non-scarce” sources (mainly including sea 
water, which is used as-is in open cycle cooling processes 
and subjected to desalination to obtain industrial water) 
and, where necessary, from “scarce” sources, represented 

minimize these withdrawals, as well as maximize the res-
toration of internal wastewater, Enel uses, where available, 
treated wastewater supplied by water management con-

-
dition to the aforementioned needs of thermal plants—to 
hydroelectric plants, which, despite having negligible wa-
ter consumption, depend for their operation on the wa-
ter cycle which, through rainfall and the melting of snow, 

information, see the following paragraph “Responsible and 
integrated management of water catchment areas”).
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(22) The w

in temperature, subject to authorization and continuous control in order to guarantee the absence of measurable impacts on exposed ecosystems.
(23) The t

(24) W

(25) V
(26) Crystallizers or SEC plants, named after Softening, Evaporation and Crystallization processes.

In 2022 total consumption of process and cooling water in 
a closed cycle(22) was approximately 76.0 x103 ML, a moder-

(23) (73.1 x103 ML), 
due to the ongoing international energy contingency and 
the consequently greater need for electricity generation 

(24) 
in 2022 it was 0.27 l/kWh, slightly down on 2021(25) (0.29 l/
kWh), despite the moderate increase in consumption vol-
umes, thanks to the simultaneous growth of the renewable 
generation park. 

evolution of the energy mix towards renewables, and the 
progressive reduction of generation from fossil fuels. 

to maximizing the recovery of process wastewater leaving 

-
cy of cooling systems and evaporative towers, by upgrad-
ing the control and recovery systems of the drains. Other 

of crystallizers,(26) a technology that allows the complete 
reuse of waste water in the production cycle, eliminating 
its discharges (ZLD – Zero Liquid Discharge plants). Finally, 

-
ed in plant areas, which cannot be returned as-is to natural 
receptors as it is potentially contaminated by contact with 

helping to reduce the environmental footprint of our gen-
eration sites.

-
tal consumption, which are respectively 30.8 x103 ML and 
45.2 x103 ML. 

Ground water
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Water withdrawal by source 2022 (76 x103 Mega liters)
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and the focus on water-stressed areas

(27) The values of which have also in this case been recalculated to take into account the corporate divestitures that have taken place in the intervening years, 
as was done for CO2 emissions, waste and other atmospheric emissions.

(28) GRI 303 de

renewable water supply available annually is high (40-80%) or extremely high (>80%). By way of greater environmental protection, those plants located in

(29) Plants with withdrawals greater than 100 m3/year are included.

commitment to conserving water resources by adopting a 
new, even more challenging target aimed at reducing spe-

2017 2022 2025 target 2030

0.43(1)

0.23(2)

0.19
0.15

-65%
vs 2017

(1) Value recalculated net of corporate deconsolidations as at December
31, 2022.

(2) The value for the year 2022 recalculated net of previous corporate de-
consolidations is 0.22 l/kWh.

The target set by the Group for 2030 is a 65% reduction 

base year 2017.(27) As already stated, both in this case and 
as regards the Group’s GHG emission reduction targets, 
the baseline value for 2017 was recalculated to take into 
account the deconsolidations that took place in the re-

-

-
ment to the protection of natural habitats and the needs of 
local communities. The objective takes into account future 
developments envisaged by the European legislation on 

EFRAG ESRS-E3 “Water and marine resources”), and the 
results of the risk and priority analysis carried out at Group 
level in line with the main international standards being de-

which are implemented locally through the adoption of En-
vironmental Management Systems on all assets for which 
the resource is material, as well as through water manage-
ment plans for hydroelectric plants combined with contin-
uous improvement programs shared with local stakehold-
ers (dam authorities, local administrations, control bodies, 

of the Environmental Authorities of the various Countries 
where the group is present).
During 2022, a total of 52.7 x103 ML of fresh water was 
withdrawn for process and closed-loop cooling uses, a 
slight decrease compared with 2021 (55.5 x103 ML), with 

standing at 0.23 l/kWh (down on last year’s value of 0.25 
l/kWh). 

resource, by mapping and constantly monitoring all gen-
water-stressed 

areas. Mapping of generation, thermal, nuclear and re-
newable sites falling within water-stressed areas is done 
in line with the criteria of GRI 303 (2018) with reference to 
the conditions of “(baseline) Water Stress” indicated by the 
World Resources Institute Aqueduct Water Risk Atlas.(28) 

those positioned in water-stressed areas and which pro-
(29) of fresh water. For these sites, 

that use water resources for process and closed-cycle 
cooling needs, water management methods and process 

-
mize consumption and favor withdrawals from sources of 
lower quality or which are non-scarce (wastewater, indus-
trial or sea water).
The percentage of water withdrawn in water-stressed ar-
eas was approximately 19.3% of total withdrawals in 2022 

-
ter-stressed areas amounted to 12.4 x103 ML, generated 

with the 2021 value (15.3 x103 ML), thanks to optimization 
actions and the reduced generation of some gas plants lo-
cated in areas with high water stress. 
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areas was 0.12 l/kWh in 2022 (0.16 l/KWh in 2021), lower 
than the general Group value shown above, demonstrat-
ing the Company’s priority commitment to adopting, in 
water-stressed areas, renewable technologies (solar and 

water or, in the case of thermoelectric plants, sea water 
desalination technologies.(30) 

-
urally intended for installation also in water-stressed areas, 

of these plants resulting from the need to clean the pho-
tovoltaic panels in order to remove dust deposited on their 

(30) The quantities of fresh water withdrawn and the energy generated in water-stressed areas are calculated taking into consideration both thermoelectric and 

adopted innovative solutions for these plants aimed at 
drastically reducing their water consumption (see the fol-
lowing box on the Roboost project). 
In 2020, the Enel Green Power and Thermal Generation 
division launched the WaVE (Water Value Enhancement) 
project in order to reduce the use of water resources in 
all thermoelectric and renewable power generation sites, 

-

climate change may have on the availability of water re-
sources. 

Roboost Project – Robotic washing 
of solar panels 

Our solar plants are often installed in arid regions, where 

water consumption needed for washing the panels is 
low compared to that required for thermal generation, it 

in these regions. This year, the methods used to wash 
our photovoltaic panels were subject to a thorough 

factors for reducing the amount of water needed to 

In this area, Enel is developing its own “Roboost” 
program of new solutions that use autonomous robots 
to clean the photovoltaic panels in a fully automatic way 
without using water. The expected water saving is 5 l/
MWh. Initial trials were carried out at the Totana plant in 
the Spanish region of Murcia. Here, robots supplied by 

helping to reduce the water consumption needed to 

arid regions. The installation of other robotic systems is 

high water stress, and where saving water resources is 

electric, the autonomous robots also avoid generating 
any greenhouse gas emissions during the panel cleaning 
operations.

Conservation of natural capital



WaVE Project – Reduction 
of drinking water use in Peru 

constraints or contingent situations, its use is absolutely 

eliminate it in the near future. 
During 2022, the Malacas gas plant in Peru replaced its 
old turbine burners with more modern “Dry low NOx” 
type burners. These enable nitrogen oxide emissions 
to be reduced even without the need for injection 
of demineralized water, which was being produced 
using water from the municipal aqueduct. The saving 
obtained from this intervention was approximately 60 
thousand m3/year of drinking water, equivalent to the 
annual requirement of a small community. The social community, given the scarcity of water resources.

Optimization of liquid 
wastewater treatment

Downstream of internal recoveries and reuses, wastewater 

body. Discharge always takes place downstream of a treat-
ment process that removes any pollutants present to a 
level where they will not have a negative impact on the re-
ceiving water body, in compliance with the limits provided 

for under national regulations and by operating permits. 
The potentially polluting substances present in our drains 
mainly consist of metallic species (Fe, Al, Si, Ca, Mg) in solu-
tion or, to a lesser extent, suspended solids. There are also 
no added nutrients (nitrates and phosphates), pesticides 

Responsible and integrated management 
of water catchment areas

-
ant element of water management. These power stations, 
which do not contribute to the Group’s water consumption 
in that the water withdrawn is completely returned to its 
source, provide a series of additional services for the Com-
pany compared to the sole generation of renewable ener-
gies. A variety of power plants, jointly run by government 
and private stakeholders, manages the water resource for 

-

-

cluding numerous cultural, leisure and nature-based initia-
tives, made possible thanks to the presence of the power 
plants. The reservoirs of hydroelectric plants also carry out 

increasing the level of protection of the communities sub-
-

-
grams to ensure the volumes of water required to preserve 
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