Last updated: 12 February 2018

Goal 6: Ensure availability and sustainable management of water and sanitation for all
Target 6.4: By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of
people suffering from water scarcity
Indicator 6.4.1: Change in water-use efficiency over time

Institutional information
Organization(s):
Food and Agriculture Organization of the United Nations (FAO)

Concepts and definitions
Definition:
The change in water use efficiency over time (CWUE). The change in the ratio of the value added to the
volume of water use, over time.
Water Use Efficiency (WUE) is defined as the volume of water used divided by the value added of a given
major sector1. Following ISIC 4 coding, sectors are defined as:
1. agriculture; forestry; fishing (ISIC A), hereinafter “agriculture”;
2. mining and quarrying; manufacturing; electricity, gas, steam and air conditioning supply;
constructions (ISIC B, C, D and F), hereinafter “MIMEC”;
3. all the service sectors (ISIC E and ISIC G-T), hereinafter “services”.
The unit of the indicator is expressed in Value/Volume, commonly USD/m3.
Rationale:
The rationale behind this indicator consists in providing information on the efficiency of the economic
and social usage of water resources, i.e. value added generated by the use of water in the main sectors of
the economy, and distribution network losses.
The distribution efficiency of water systems is implicit within the calculations and could be made explicit
if needed and where data are available.
This indicator addresses specifically the target component “substantially increase water-use efficiency
across all sectors”, by measuring the output per unit of water from productive uses of water as well as
losses in municipal water use. It does not aim at giving an exhaustive picture of the water utilization in a
country. Other indicators, specifically those for Targets 1.1, 1.2, 2.1, 2.2, 5.4, 5.a, 6.1, 6.2, 6.3, 6.5 will
complement the information provided by this indicator. In particular, the indicator needs to be combined
with the water stress indicator 6.4.2 to provide adequate follow-up of the target 6.4.

1

In order to maintain consistency with the terminology used in SEEA-Water, the terms water use and water abstraction are
utilized in this text. In particular, “water abstraction” must be considered synonym of “water withdrawal, as expressed in
both AQUASTAT and the statement of the SDG target 6.4.
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Together, the three sectoral efficiencies provide a measure of overall water efficiency in a country. The
indicator provides incentives to improve water use efficiency through all sectors, highlighting those
sectors where water use efficiency is lagging behind.
The interpretation of the indicator would be enhanced by the utilization of supplementary indicators to
be used at country level. Particularly important in this sense would be the indicator on efficiency of water
for energy and the indicator on the efficiency of the municipality distribution networks.
Concepts:
• Water use: water that is received by an industry or households from another industry or is
directly abstracted. [SEEA-Water (ST/ESA/STAT/SER.F/100), par. 2.21]
•

Water abstraction: water removed from the environment by the economy. [SEEA-Water
(ST/ESA/STAT/SER.F/100), par. 2.9]

•

Water use for irrigation (km³/year)
o Annual quantity of water used for irrigation purposes. It includes water from renewable
freshwater resources, as well as water from over-abstraction of renewable groundwater
or abstraction of fossil groundwater, direct use of agricultural drainage water, (treated)
wastewater, and desalinated water. [AQUASTAT Glossary]

•

Water use for livestock (watering and cleaning) (km³/year)
o Annual quantity of water used for livestock purposes. It includes water from renewable
freshwater resources, as well as water from over-abstraction of renewable groundwater
or abstraction of fossil groundwater, direct use of agricultural drainage water, (treated)
wastewater, and desalinated water. It includes livestock watering, sanitation, cleaning of
stables, etc. If connected to the public water supply network, water used for livestock is
included in the services water use. [AQUASTAT Glossary]

•

Water use for aquaculture (km³/year)
o Annual quantity of water used for aquaculture. It includes water from renewable
freshwater resources, as well as water from over-abstraction of renewable groundwater
or abstraction of fossil groundwater, direct use of agricultural drainage water, (treated)
wastewater, and desalinated water. Aquaculture is the farming of aquatic organisms in
inland and coastal areas, involving intervention in the rearing process to enhance
production and the individual or corporate ownership of the stock being cultivated.
[AQUASTAT Glossary]

•

Water use for the MIMEC sectors (km³/year)
o Annual quantity of water used for the MIMEC sector. It includes water from renewable
freshwater resources, as well as over-abstraction of renewable groundwater or
abstraction of fossil groundwater and use of desalinated water or direct use of (treated)
wastewater. This sector refers to self-supplied industries not connected to the public
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distribution network. [AQUASTAT Glossary. To be noted that in AQUASTAT, the sectors
included in the MIMEC group are referred to as “industry”]2
•

Water use for the services sectors (km³/year)
o Annual quantity of water used primarily for the direct use by the population. It includes
water from renewable freshwater resources, as well as over-abstraction of renewable
groundwater or abstraction of fossil groundwater and the use of desalinated water or
direct use of treated wastewater. It is usually computed as the total water used by the
public distribution network. It can include that part of the industries, which is connected
to the municipal network. [AQUASTAT Glossary. To be noted that in AQUASTAT, the
sectors included in “services” are referred to as “municipal”]

•

Value added (gross)
o Value added is the net output of a sector after adding up all outputs and subtracting
intermediate inputs. It is calculated without making deductions for depreciation of
fabricated assets or depletion and degradation of natural resources. The industrial origin
of value added is determined by the International Standard Industrial Classification
(ISIC), revision 4. [WB Databank, metadata glossary, modified]

•

Arable land
o Arable land is the land under temporary agricultural crops (multiple-cropped areas are
counted only once), temporary meadows for mowing or pasture, land under market and
kitchen gardens and land temporarily fallow (less than five years). The abandoned land
resulting from shifting cultivation is not included in this category. Data for “Arable land”
are not meant to indicate the amount of land that is potentially cultivable. [FAOSTAT]

•

Permanent crops
o Permanent crops are the land cultivated with long-term crops which do not have to be
replanted for several years (such as cocoa and coffee); land under trees and shrubs
producing flowers, such as roses and jasmine; and nurseries (except those for forest
trees, which should be classified under "forest"). Permanent meadows and pastures are
excluded from land under permanent crops. [FAOSTAT]

•

Proportion of irrigated land on the total cultivated land
o Part of cultivated land that is equipped for irrigation, expressed in percentage

Comments and limitations:
The corrective coefficient Cr for the agricultural sector is needed in order to focus the indicator on the
irrigated production. This is done for two main reasons:
▪ To ensure that only runoff water and groundwater (so-called blue water) are considered in
computing the indicator;
▪ To eliminate a potential bias of the indicators, which otherwise would tend to decrease if rainfed
cropland is converted to irrigated.

2

In AQUASTAT, as well as in the World Bank databank and in other national and international datasets, the MIMEC sector
is referred to as “Industry”. Also, SEEA-Water uses the term “industrial use” of water.
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Methodology
Computation Method:
Water use efficiency is computed as the sum of the three sectors listed above, weighted according to the
proportion of water used by each sector over the total use. In formula:
𝑊𝑈𝐸 = 𝐴𝑤𝑒 × 𝑃𝐴 + 𝑀𝑤𝑒 × 𝑃𝑀 + 𝑆𝑤𝑒 × 𝑃𝑆
Where:
WUE
Awe
Mwe
Swe
PA
PM
PS

= Water use efficiency
= Irrigated agriculture water use efficiency [USD/m3]
= MIMEC water use efficiency [USD/m3]
= Services water use efficiency [USD/m3]
= Proportion of water used by the agricultural sector over the total use
= Proportion of water used by the MIMEC sector over the total use
= Proportion of water used by the service sector over the total use

The computing of each sector is described below.
Water use efficiency in irrigated agriculture is calculated as the agricultural value added per agricultural
water use, expressed in USD/m3.
In formula:

𝐴𝑤𝑒 =

𝐺𝑉𝐴𝑎 × (1 − 𝐶𝑟 )
𝑉𝑎

Where:
Awe
= Irrigated agriculture water use efficiency [USD/m3]
GVAa = Gross value added by agriculture (excluding river and marine fisheries and forestry)
[USD]
Cr
= Proportion of agricultural GVA produced by rainfed agriculture
Va
= Volume of water used by the agricultural sector (including irrigation, livestock and
aquaculture) [m3]

The volume of water used by the agricultural sectors (V) is collected at country level through national
records and reported in questionnaires, in units of m3/year (see example in AQUASTAT
http://www.fao.org/nr/water/aquastat/sets/aq-5yr-quest_eng.xls). Agricultural value added in national
currency is obtained from national statistics, converted to USD and deflated to the baseline year.
Cr can be calculated from the proportion of irrigated land on the total Arable land and Permanent crops
(hereinafter “cultivated land”, as follows:
1
𝐶𝑟 =
𝐴𝑖
1+
(1 − 𝐴𝑖 ) ∗ 0.375
Where:
Ai
0.375

= proportion of irrigated land on the total cultivated land, in decimals
= generic default ratio between rainfed and irrigated yields
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More detailed estimations are however possible and encouraged at country level.
Water efficiency of the MIMEC sectors (including power production): MIMEC value added per unit of
water used for the MIMEC sector, expressed in USD/m3.
In formula:
𝑀𝑤𝑒 =

𝐺𝑉𝐴𝑚
𝑉𝑚

Where:
Mwe
GVAm
Vm

= Industrial water use efficiency [USD/m3]
= Gross value added by MIMEC (including energy) [USD]
= Volume of water used by MIMEC (including energy) [m3]

MIMEC water use (Vm) is collected at country level through national records and reported in
questionnaires, in units of m3/year (see example in AQUASTAT
http://www.fao.org/nr/water/aquastat/sets/aq-5yr-quest_eng.xls). MIMEC value added is obtained from
national statistics, deflated to the baseline year.
Services water supply efficiency is calculated as the service sector value added (ISIC 36-39 and ISIC 45-98)
divided by water used for distribution by the water collection, treatment and supply industry (ISIC 36),
expressed in USD/m3.
In formula:
𝑆𝑤𝑒 =

𝐺𝑉𝐴𝑠
𝑉𝑠

Where:
Swe = Services water use efficiency [USD/m3]
GVAs = Gross value added by services [USD]
Vs
= Volume of water used by the service sector [m3]

Data on volumes of used and distributed water are collected at country level from the municipal supply
utilities records and reported in questionnaires, in units of km3/year or million m3/year (see example in
AQUASTAT http://www.fao.org/nr/water/aquastat/sets/aq-5yr-quest_eng.xls). Services value added is
obtained from national statistics, deflated to the baseline year.
Change in water use efficiency (CWUE) is computed as the ratio of water use efficiency (WUE) in time t
minus water use efficiency in time t-1, divided by water use efficiency in time t-1 and multiplied by 100:
𝐶𝑊𝑈𝐸 =

𝑊𝑈𝐸𝑡 − 𝑊𝑈𝐸𝑡−1
∗ 100
𝑊𝑈𝐸𝑡−1

It must be noted that computing the indicator in an aggregated manner, i.e. total GDP over total water
use, would lead to an overestimation of the indicator. That is due to the fact that, for the agricultural
sector, only the value produced under irrigation has to be counted in calculating the indicator. Hence, the
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sum of the value added of the various sectors used in these formulas is not equivalent to the total GDP of
the country.
Disaggregation:
The indicator covers all the economic sectors according to the ISIC classification, providing the means for
more detailed analysis of the water use efficiency for national planning and decision-making.
Although the subdivision into three major aggregated economic sectors as defined in chapter 3 is
sufficient for the purpose of compiling the indicator, wherever possible it is advisable to further
disaggregate the indicator, according to the following criteria:
•

•

Economically, a more refined subdivision of the economic sector can be done using ISIC Rev.4 by
the following groups:
▪ Agriculture, Forestry and Fisheries (ISIC A);
▪ Mining and Quarrying (ISIC B);
▪ Manufacturing (ISIC C);
▪ Electricity, Gas, Steam and Air Conditioning Supply (ISIC D);
▪ Water Supply, Sewerage, Waste Management and Remediation Activities (ISIC E), by
▪ Water Collection, Treatment and Supply (ISIC 36)
▪ Sewerage (ISIC 37)
▪ Construction (ISIC F)
▪ Other industries (sum of remaining industries)
Geographically, computing the indicator by river basin, watershed or administrative units within
a country.

These levels of disaggregation, or a combination of those, will give further insight on the dynamics of
water use efficiency, providing information for remedial policies and actions.
Treatment of missing values:
• At country level
If scattered data (over time) are available, a methodology will be developed with regards to interand extrapolation.
•

At regional and global levels
If country data are missing, the value of the indicator will be considered in the average of the others
in the same region.

Regional aggregates:
The aggregation for global and regional estimations is done by summing up the values of the various
parameters constituting the elements of the formula, i.e. value added by sector and water use by sector.
The aggregated indicator is then calculated by applying the formula with those aggregated data, as if it
were a single country.
An Excel sheet with the calculations is being prepared, and will be shared with the IAEG if required.
Sources of discrepancies:
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Regional differences, in particular in relation to irrigated agriculture and different climatic conditions
(including variability), are to be considered in the interpretation of this indicator, especially in countries
with large amounts of available water resources. Also for this reason, coupling this indicator with water
stress (6.4.2) is important for the interpretation of the data.
Obtaining internationally comparable data for global monitoring
Data for this indicator are collected through a questionnaire/calculation sheet that allows countries to
identify the needed parameters, and provide some preliminary control checks.
The data so collected are then reviewed by FAO experts, also through the GEMI team if needed. The
finding of the review is then shared with the country, in order to ensure consistency and harmonization
of methods, definitions and results.
FAO has prepared a Step-by-step methodological paper, in order to provide a technical guide for the
country teams. Moreover, an e-learning tool, in the form of a course on-line, is being prepared and will
be ready early in 2018. Finally, an overall manual is being drafted.
Methods and guidance available to countries for the compilation of the data at the national level:
• NA
Quality assurance
• NA

Data Sources
The data needed for the compilation of the indicator are administrative data collected at country level by
the relevant institutions, either technical (for water and irrigation) or economic (for value added).
Those data are then compiled by FAO, World Bank, UNSD and other international institutions,
harmonized and published in sectoral databases such FAO’s AQUASTAT, WB’s Databank and UNSD’s
UNdata.
Examples of the questionnaires that can be used include:
AQUASTAT
http://www.fao.org/nr/water/aquastat/sets/index.stm#main
http://www.fao.org/nr/water/aquastat/sets/aq-5yr-guide_eng.pdf
SEEA Water
SEEA-Water: https://seea.un.org/sites/seea.un.org/files/seeawaterwebversion_final_en.pdf
SEEA Central Framework: https://seea.un.org/sites/seea.un.org/files/seea_cf_final_en.pdf
SEEA Technical Note on water (draft)
https://seea.un.org/sites/seea.un.org/files/technical_note_water_26_05_2016.pdf
IRWS
https://seea.un.org/sites/seea.un.org/files/irws_en.pdf
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UNSD/UNEP Questionnaire on Environment Statistics – Water Section
http://unstats.un.org/unsd/environment/questionnaire.htm
http://unstats.un.org/unsd/environment/qindicators.htm
OECD and Eurostat Joint Questionnaire on Inland Waters
http://ec.europa.eu/eurostat/web/environment/water
Source for GDP
UNSD: http://unstats.un.org/unsd/snaama/selbasicFast.asp

Data Availability
Presently, the data needed for the indicator are collected by AQASTAT and the other databases for 168
countries worldwide.
Breakdown of the number of countries covered by region is as follows:
World

168

Africa
Northern Africa

51
6

Sub-Saharan Africa

45

Eastern Africa

16

Middle Africa

8

Southern Africa

5

Western Africa

16

Americas
Latin America and the Caribbean
Caribbean

30
28
8

Latin America

20

Northern America

2

Asia

46

Central Asia

5

Eastern Asia

5

Southern Asia

8

South-Eastern Asia

10

Western Asia

18

Europe

37

Eastern Europe

10

Northern Europe

10

Southern Europe

10

Western Europe

7

Oceania

4

Australia and New Zealand

2

Melanesia

2

Micronesia

0
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Polynesia

0

Calendar
Data collection:
The source collection is on-going in the context of the Integrated Monitoring Initiative (GEMI)
Data release:
November 2018

Data providers
Data collection is done with different modalities in different countries. Technical and economic
institutions provide their relevant data, sometimes through the National Statistical Office (NSO),
particularly for the economic data.
Although data collection and its modality remains ultimately a responsibility of each country, FAO is
working to promote a more regular involvement of NSOs, in order to ensure strongest consistency and
robustness of the data provided.
The list of National Focal Points for those countries involved through the GEMI project is in annex.

Data compilers
FAO (through AQUASTAT), on behalf of UN-Water. The monitoring of this indicator will be integrated into
the GEMI initiative, which together with JMP and GLAAS, under the UN-Water umbrella, will provide a
coherent framework for global monitoring of SDG 6.
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Related indicators
This indicator needs to be combined with the water stress indicator 6.4.2 to provide adequate follow-up
of the target 6.4.
Other indicators, specifically those for Targets 1.1, 1.2, 2.1, 2.2, 5.4, 5.a, 6.1, 6.2, 6.3, 6.5 will complement
the information provided by this indicator.

