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(47) Water use efficiency: urban leakage, industry and irrigation

( Water demand management measures are being introduced to promote water use efficiency in the major water sectors, although improvements in water use efficiency in the agricultural sector generally lag behind those in the urban and industrial sectors. Improved water efficiency is being reinforced by water prices and European and national legislation. However, data at the pan-European scale are insufficient to undertake a meaningful assessment of the water savings achieved, whether these are being introduced equally and with sufficient speed to meet policy requirements to improve the environment or to meet sustainability targets. 

Figure 1. Trends in urban leakage in Spain, UK and Slovenia (% of total PWS input).
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Sources:  Spain, INES; UK, Ofwat; Slovenia, Statistical Yearbook of Office of Republic of Slovenia, 2000

Notes: Spain average of 18 regions (range in water losses 11.4 to 37.6%). UK average for water companies in England and Wales.

Results and assessment 

Policy relevance

Under Article 9 of the Water Framework Directive the control and management of water quantity in all water sectors is a legal requirement in order to promote the sustainable use of water resources and to enhance the aquatic environment. Improved water use efficiency is viewed as an essential pre-requisite to achieving these aims. Article 12 of the Urban Waste Water Treatment Directive (91/271/EEC) requires that treated water shall be re-used whenever appropriate.

Assessment

There are insufficient spatial and time series data on urban leakage, industrial and irrigation efficiency to provide a reliable indication of trends in water use efficiency across Europe. However, some examples are given of improvements in water use from different parts of Europe.

Urban leakage

Leakage reduction applies to both distribution and customer supply networks. An effective reduction in leakage rates to an acceptable, economic level depends on a range of factors. These include mains pressure, local climate and topography, local value of water, age of the system, type of mains and soil types. Privatised water companies do not necessarily benefit financially by reducing leakage: in England and Wales for example leakage targets are set by the water regulator. Germany and Netherlands have low leakage levels due to a combination of favourable soil conditions, treatment to reduce the aggressiveness of the water supplied, easy access to repair mains and a high level of mains replacement. 

Leakage losses are still significant in many urban areas. Commonly, this is due to the poor condition of water mains. Nonetheless, progress is being made to reduce leakage losses, although this is uneven within different countries. In England and Wales, an active programme of leakage reduction reduced network losses from 29 to 22% of the total distribution input between 1992/3 and 2000/1. Average losses (including unaccounted for water) for the largest municipalities in Sweden in 1997 were 18%, but vary from 10.7 to 35.1%. In Spain average water losses in the distribution network increased from 20.0 to 21.4% between 1996 and 1999, with only 4 regions recording a reduction in water losses over this period. Network losses in Slovenia in 1985 and 1990 were 31.7 and 30.4% of total water urban supply, respectively, but increased to an average of 43.8% during the period 1994-1998. In Malta, leakage control policies have been introduced to reduce leakage rates from 67200 m3/d in 1995 to 29400 m3/d by 2001.

Industry

Industrial water demand has been decreasing in many European countries, which also reduces the potential volume of wastewater discharge. This reduction reflects a combination of reduced industrial production in water intensive industries, a shift towards less water intensive industries, increased water tariffs on water consumption and discharge, improvements in water use equipment, and increased treatment and re-cycling of water. However, the amount of water used by industry also varies with economic activity. Small-scale industrial water use is often included in urban abstraction. Other indicators could include expenditure on environmental protection or water use per unit of production.

In Germany, industrial water demand fell sharply by 19.3% between 1991 and 1998 due to economies in the use of freshwater, whilst industrial water use in Sweden in 2000 was the same as in 1995. In the Baltic States water use by industry decreased by 64% in Estonia, 62% in Latvia and 73% in Lithuania between 1991 and 1999, although this is mainly due to the closure of high water use industrial plants. A system has also been introduced in these countries to tax water abstraction in order to encourage a shift in industrial water use from groundwater to surface water. Large reductions in industrial water use have taken place over the past 10-15 years in north and west UK due to a decline in heavy industry which has offset increased domestic demand due to population growth in southeast England.
Irrigation

Irrigation accounts for a high percentage of total and consumptive water use, particularly in Southern European countries. Six countries (Romania, Turkey, France, Greece, Spain and Italy) account for 81% of the total irrigated area in Europe, of which the Southern group of countries account for 50%. The area equipped for irrigation is usually less than the actual area irrigated. The increase in irrigated area over the past decades has begun to slow down. There has been a decrease in agricultural water use in Eastern European countries during the 1990s due to land reforms and economic difficulties. For example, in the Baltic States water consumption in 1998 in the agricultural sector was only 4% (Latvia) to 18% (Lithuania) of that in 1991. 

Irrigation water use efficiency applies to the water distribution system(s) and at the farm level. It can be expressed in various ways but spatial and time series information concerning the introduction of improved irrigation techniques or on the extent or trends in water stress resulting from agricultural water use is limited. Irrigation techniques vary within individual countries and from year to year, such as in northern countries due to climate variability. Available information on the area irrigated by different techniques is given in the accompanying table.

Savings in agricultural water may be used to simply expand the area under irrigation where irrigable land is not a constraint. Some countries are introducing full-cost recovery water pricing but irrigation water is often highly subsidised, such as in Spain. In general, farmers respond to water prices, application costs and water shortages, but may be more influenced by other factors such as product prices, agricultural policies and climate variations. Sprinkler systems with a relatively low efficiency are widely used throughout Europe (e.g. Turkey), often for low value crops such as cereals. Micro irrigation techniques for intensive cash crop production have been widely introduced into some countries with limited water resources, such as Cyprus. Wastewater re-use for crop irrigation is increasing, but effective incentives are needed to exploit the potential for water re-use and re-cycling. 

Issues of water use efficiency are given less emphasis in some of those countries or regions where water supplies are abundant, where there is limited competition for water supplies or in order to promote socio-economic development. 

Subindicators

See Indicator fact Sheet 23. Sectoral Water Demand: Unit Demand for urban and agricultural use.
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Water network losses in Spain, UK and Slovenia (% of input)


Spain
UK 
Slovenia

1990


30.4

1991




1992

29


1993

30


1994

31
43.4

1995

29
41.3

1996
20
28
46.6

1997
21
25
43.7

1998
21.1
24
43.8

1999
21.4
22


2000

22


Area irrigated by different irrigation techniques


Year of irrigation data
Surface irrigation (ha)
Sprinkler irrigation (ha)
Micro-irrigation (ha)
Total irrigation (ha) 

Bulgaria

1998



800000

Czech Rep

1998



24000

Estonia, Rep
1995
0
3680
0
3680

Hungary

1998



210000

Latvia

1995
0
20000
0
20000

Lithuania

1995
0
9247
0
9247

Poland, Rep
1998



100000

Romania

1998



2880000

Slovenia, Rep
1998
0
2542
41
2583

Slovak Rep
1998



174000

AC10





4223510









Austria

1998



4000

Belgium - Luxembourg
1998



40000

Denmark

1998



476000

Finland

1998



64000

Germany

1998



485000

Ireland







Netherlands
1998



565000

Sweden

1998



115000

United Kingdom
1998



108000

Iceland







Norway

1998



127000

Northern and Central




1984000









Cyprus

1994
1977
1977
35591
39938

Malta

1990
113
150
500
763

Turkey

1994
3806511
263849
386
4185910

AC3


3808601
265976
36477
4226611









France

1998



2000000

Greece

1998



1422000

Portugal

1998



632000

Spain

1998



3640000

Italy

1998



2698000

Southern





10392000

Source: AQUASTAT (FAO); Statistical Yearbook of Office of Slovenia, 2000

Meta data
Irrigation
Technical information
1. Data source: AQUASTAT (FAO)

2. Description of data: Area irrigated by different irrigation techniques.

3. Geographical coverage: The area irrigated by different techniques is held by FAO for AC 3 countries (Cyprus, Malta and Turkey) and four of the AC 10 countries only. 

4. Temporal coverage: Mainly 1998. 

5. Methodology and frequency of data collection: Irrigated land includes the area equipped to provide water to crops, including full and partial control irrigation, spate irrigation, equipped wetlands or inland valley bottoms. Data on irrigation are collected at 4-year intervals by FAO and also appear in occasional FAO country reports. 

6. Methodology of data manipulation, including making ‘early estimates’: Data are insufficient to make an assessment of temporal changes in the area irrigated by different techniques.

Quality information
7. Strength and weakness (at data level): The systematic collection of data on irrigation techniques or the development of appropriate water use efficiency indicators has only begun relatively recently in most countries. Other information is available in some countries from agricultural census data, although this may be expressed as water supplied by different techniques (e.g. Spain) or by number of agricultural holdings with types of irrigation equipment (e.g. England). The coverage and quality of responses derived from questionnaires may vary considerably, and may be less forthcoming where issues of water use for irrigation are considered to be of limited importance.

8. Reliability, accuracy, robustness, uncertainty (at data level): Irrigated land area may be defined differently by different countries. Irrigation water efficiency may be defined in various ways and includes distribution efficiency as well as on-farm efficiency.

9.
Overall scoring: 3 (major reservations). 

Further work required 

Common indicators of water use efficiency, such as percentage urban leakage, are rather simplistic and consequently of limited value. Consistent measures and concepts of water efficiency need to be defined within each major water sector to provide reliable and comparable data. Other indicators could include expenditure on environmental protection or water use per unit of production. Investment in water conservation measures, including water taxes, can provide a response indicator of efforts to improve water use.
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