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Abstract
On national level, providing and using water consumes large 
amounts of energy. Energy production frequently uses or pol-
lutes water. Most electricity production also contributes to glo-
bal climate change, which is likely to have tremendous impacts 
on water availability and management. Yet energy and water 
issues are rarely considered together. A third of the world’s pop-
ulation lives in water-stressed areas. By 2025, this is expected 
to rise to two-thirds.

Water is life – therefore water needs a summer study of its 
own to cover source and conveyance, treatment, distribution, 
end- use and wastewater treatment. In this paper we concen-
trate on water from an energy saving point of view. Studies 
show that new homes are using 12-60 % more water than their 
existing counterparts. At least 10-20 per cent of the overall wa-
ter consumption can be saved with very simple measures in 
residential and in non-residential buildings. We are showing 
some examples that quickly can reduce the water and hot water 
consumption at a low cost.

Prevent War – Save water
Is the purpose of this heading to create sensation? Th e au-
thors answer is: Not at all. Th e importance of water is defi -
nitely worldwide. In history many wars were fought and many 
confl icts were created because of the desire for sovereignty of 
water.

Sunita Narain, editor of the CSE newsletter Down To Earth 
Magazine, India, wrote in July 2005: “Delhi has been waiting. 
For its neighbour, Uttar Pradesh (UP) to release water to its 
swank Sonia Vihar water treatment plant. Th e prime minister 
himself intervenes in the matter. He persuades up to release 
water. Only to be rebuff ed by up political leaders, who say their 
farmers and cities need water fi rst. Delhi is already water-spoilt, 
they say. Elsewhere, farmers in Tonk district of Rajasthan pro-
test against a dam whose water, they say, is “reserved” for neigh-
boring cities. Th ey want that water. Th ey take to the highway. 
Police open fi re and farmers die.”

In Africa and in many other countries, lack of water means 
hunger and hunger leads to war.

We cannot create water and prevent war but we can help 
countries towards a more rational use of water.

Lester Brown, chairman of World Watch Institute, predicts 
that around year 2025 1,8 billion people will live in areas with 
water defi cit. Other studies show that by 2025, two-thirds of 
the world’s population will live in water-stressed countries such 
as Spain, Jordan, China, Italy, Australia, Korea, Japan, France, 
UK, Greece and Israel. In the US, 36 states anticipate freshwater 
shortages in the next 10 years. Already now several countries in 
the Middle East and in North Africa belong to that category. 

Th e past hot summers proved that water is not an endless 
source. At the same time water consumption is increasing rap-
idly around the world. In developed and developing countries 
alike, competition among water users is increasing. Tensions 
are particularly high in water-scarce areas where domestic, 
agricultural and industrial water needs are pitted against each 
other.
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Save energy – Save water
Water is consumed in many sectors of the society of which 
30 per cent in the commercial-, industrial- and institutional 
sector. 50 per cent of this water is used for heating and cool-
ing, which requires energy inputs. Other areas are agriculture 
and residential water use. Many politicians are worried about a 
coming climate change. Th e 29th of September 2006 I attended 
a seminar in which President Bill Clinton said: “We have alarm-
ing shortage of water. Greenland has 8 per cent of all the fresh 
water on earth. What happens if it melts?”

“British homes are using too much water” declared Tony 
Blair and the Chancellor, Gordon Brown, in a Treasury docu-
ment published 27th of November 2006, in which they set out 
the long-term political challenges. 

Th e average British home uses 150 liters of water per person 
per day, while the Germans, Belgians and Dutch - with simi-
lar living standards and climate - manage on 130 liters each or 
less. Mr. Blair and Mr. Brown want Britons to bring their water 
consumption down to European levels, and they warn that the 
Government may resort to “metering, price structures and de-
mand management programmes” to ensure it happens.

Mr. Blair and Mr. Brown singled out water use and supply 
as one of the most important pressures on the UK’s natural 
resources. Droughts that now occur once every 10 years are 
likely to happen every four or fi ve years by the 2050s, and every 
two or three years by the 2080s.

1,16 kWh are needed to heat 1 m3 water by one degree. Th e 
ground water temperature is 8 degrees in the middle of Swe-
den. To heat the ground water to comfort level, 40 degrees Cel-
sius requires 46 kWh at 80 % boiler effi  ciency. 2/3 of the water 
consumption is hot water, oft en heated to 60 degrees.

Water saving solutions for buildings
Th e water fl ow through an ordinary shower, handheld or wall 
fi xed, is in average 16 liters per minute. According to a recently 
published study in Australia the average shower time is 7 min-
utes. Th en they have not measured the time spent there by teen-
agers. Some persons tend to have more than one shower per 

day. However, in our paper we calculate with an average shower 
time of 7 minutes per day for residential buildings.

Th e water fl ow through a kitchen tap is in average 12 liters 
per minute and for bathroom taps 9 liters per minute. 

An engineering practice for individual water users is the in-
stallation of indoor plumbing fi xtures that save water and still 
maintain a high comfort level. Th ese can either be totally new 
products, such as water saving taps, or installation in existing 
taps, such as aerators. Tap aerators installed in existing taps cut 
the water consumption by up to 70 %. Th e technology, mixing 
air into the water, provides good comfort and energy savings. 

Showers account for about 20 percent of total indoor water 
use. By replacing standard showerheads/handheld showers 
with water saving showers, up to 70 percent of the water and 
hence the warm water will be reduced. New technologies mix 
air into the water and provide increased pressure and comfort 
with only half of the water quantity.

Th ere are shower hoses specially designed to reduce water 
consumption when installed with water saving showers.

Other water saving solutions in existing installations are 
water pressure valves fi tted between shower mixers and hose. 
Because fl ow rate is related to pressure, the maximum water 
fl ow from a fi xture operating on a fi xed setting can be reduced 
if the water pressure is reduced.

Water consumption in buildings
50 per cent of homes that will exist in year 2030 have not yet 
been built. Studies are showing that new homes are using 
12-60 per cent more water than their existing counterparts. 
Several showers a day, Rain-forest-showers etc contribute to 
high water and particularly high hot water consumption.

Th e water consumption in diff erent buildings in Belgium, 
France, Cyprus and Sweden was measured by various energy 
companies and organizations (Energy 21 in France, WSP Envi-
ronmental in Sweden, Avasoo Consulting and ODE Vlaanderen 
in Belgium, Avasoo Consulting in Cyprus). We concentrated 
on consumption areas that are possible to control and measure 
accurately. We measured water fl ows from taps and showers in 
two types of building, hotels and residential buildings.
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Et si c’était la dernière?

And if it was the last one?

Picture 1 Pamphlet from the city of Hyères-les-Palmiers in France 

Picture 2 Water saving showers

Picture 3 Aerators 
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Th e water consumption in hotels varies between 200-500 lit-
ers per guest night. In residential buildings the consumption 
varies between 120-400 liters per capita. Th is wide span leaves 
room for 50 % reduction in water and hot water savings.

RESIDENTIAL BUILDINGS
In Sweden, two areas with one-family houses were studied. Th e 
water consumption per capita per day varied between 140 lit-
ers in areas with individual measuring up to 221 liters in areas 
without individual measuring of water consumption. Another 
study carried out by the Swedish National Testing Institute cov-
ering multi storey buildings showed an average consumption 
of 391 liters per capita. Th e fi gures above are only for tap water, 
shower/bath and WC fl ush.

It is diffi  cult to compare fi gures per capita from other stud-
ies and from other countries as these sometimes include dish-
washers and cloth washers and some again include water use 
in garage and garden. Water bills include hidden water leakage 
and water consumption related to behavior.

Th e fi gures above are based on fi gures obtained from manu-
facturers, previous studies, statistics provided by building own-
ers and hotel managers. Th e energy and water prices vary very 
much from country to country depending on energy source 
for water heating and availability of water. For instance most of 
the hot water in Cyprus is from solar collectors. Due to limited 
water availability, the cold water prices are very high. Th e en-
ergy fi gures are based on 9 degrees ground water temperature 
(Northern and central Europe), 40 degrees hot water tempera-
ture, 80 % effi  ciency for the boiler and 0,1 euro per kWh. Th is 
adds up to 44,95 kWh/m3. Th e cold water price is based on 
3,0 euros per m3.

Th e City of Stockholm carried out Technology procurement 
in year 2000-2001 for water saving taps. Laboratory studies 
and studies in existing multi storey buildings were carried out. 
Th e estimated energy and water saving potential in residential 
buildings was, according to obtained results, 300-375 kWh per 
person/year and 14,6 m3 of water per year. Th at was for one 
new tap with 20 % lower water consumption compared to the 
existing tap. Our fi gures are based on two water effi  cient taps 
and one shower.

HOTELS
Energy consumption in hotels is much higher than in most of 
the European residential buildings, measured in kWh/m2. We 
have collected energy indicators from approximately 200 ho-
tels. Tourist hotels have 1,8 guests per room and an occupancy 
rate of 60-80 %. Business hotels have 1,2 guests per room and 
an occupancy rate of 80 %. 

One international hotel chain installed water saving devices, 
showers and aerators, in it hotel in Sweden in 2001. We col-
lected data for the years 2002-2004 and the results are a reduc-
tion by 94 liters per guest night, 5200 m3/year, minus 31 %. Th e 
energy saving was 212,5 MWh per year in average.

Another studied European hotel chain has in average 72 000 
guest nights per hotel and a water consumption of 3300 m3 
per hotel. Th ey run 100 hotels. Th eir energy consumption is 
between 400 and 550 kWh/m2. Th e amount of water varies 
between 200 and over 1000 liters per guest night. Th eir most 
energy conscious hotels reduced the energy consumption by 
11 per cent between 2001 and 2005. At the same time their wa-
ter consumption increased by 3 per cent. It is not much but it 
is a negative trend and also means that they focused on energy 
saving in other areas than by reducing the water consump-
tion.

We have measured the water consumption in tourist ho-
tels in Cyprus and France. Aft er installation of water saving 
showers and aerators, we obtained an average energy saving of 
1570 kWh and a water saving of 35 m3 per room per year. Th ese 
were ordinary rooms with modern showers and no cooking 
facilities. Some hotels had a water fl ow of 22 liters per minute 
from rather new showers.

Energy saving potential from water conservation
Based on the above fi gures, it is easy to make a simple calcula-
tion for any country.

 Imagine 1 million people in residential buildings in each 
European member country (27) saving 2,9 MWh each. Th is 
adds up to 78,3 TWh in saved energy per year. Th e water sav-
ing would be 192 million m3. Th e individuals’ economy would 
improve, releasing money to cover other costs or reduce the 
public costs for subsidies. Th e population within the EU-27 is 
approximately 500 million. 

To calculate the energy saving potential in hotels, we take 
the previously mentioned European hotel chain with 100 hotels 
as an example. Th ey have in total approximately 18 000 hotel 
rooms. If they invested in water saving only by replacing one 
tap aerator and one shower in all rooms, the energy saving po-
tential would be 2,3 GWh and 630 000 m3. Th e average saving 
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Picture 4

Measured unit Minutes/day L/min before L/min saving SavingM3/year Saving

kWh/year*

Cost saving in

euros*

Shower 7 16 8 20 899

Kitchen 15 12 6 33 1483

Washbasin 5 9 5 11 494

39 20 64

2876

480 euros per

person

Figure 1. Potential savings in water and energy per person in residential buildings
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is 1,3 MWh per hotel room per year. Th e calculation is based 
on business hotels.
Th e energy saving potential in the whole world, by reducing water 
consumption with small measures, is enormous. Unfortunately very 
few are aware of this potential.

Saving energy by rational use of water, will have several posi-
tive impacts such as reduced CO2 emissions and access to fresh 
water for more people.

Th e painting is presented in a calendar as a result from a 
competition conducted between children of the primary 
schools of Cyprus, with the purpose of the cultivation of Water 
Conscience in schools. It was made possible with the coopera-
tion of the Water Development Department of the Ministry 
of Agriculture, Natural Resources and Environment and the 
Ministry of Education And Culture, www.moa.gov.cy/wdd.
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Picture 5 The Greek phrase on the painting is: “We are careful 

with every drop!”



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


