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 Executive Summary 

This report reviews the Water Productivity Index (WPI) that is regularly published by Eurostat. 
The WPI is calculated as the economic value realised per unit of water use.  
 
A SWOT analysis of the WPI found that the WPI is currently unable to inform and guide policy 
measures, as it cannot identify the causes behind different levels of water productivity. In 
fact, both economic outputs and water use can depend on a variety of factors, some of them 
are influenced by policies and other are exogenous in the short term. 
 
Further, comparison of the WPI between countries is meaningless, as water productivity very 
much depends on the structure of economies, which cannot be modified in the short term. 
Moreover, as the WPI is calculated at national level, intra-country differences are not 
accounted for. The WPI does not allow for credible comparison over time in a country as GDP 
is calculated in current prices. Furthermore, the WPI does not reflect the uneven spatial 
distribution of resources, nor climate or geography and may therefore mask local differences.  
 
There are also limits as regards data availability: economic output data are not available at 
the RBD level; the collection of water statistics data is on voluntary basis and the availability 
of data therefore varies significantly across countries and within years. In addition, water data 
collection set up and practice differs between member states and sectors, resulting in 
differences in data quality. In short, improvements are necessary to make WPI a useful tool 
for policy makers. 
 
In developing options for improvement, a distinction is made between drivers of water 
productivity that are manageable and those that are not manageable in the short term. An 
improved tool should ideally be able to assess the impacts of manageable drivers only, while 
not being influenced by non-manageable drivers. The study has identified the following 
manageable and non-manageable drivers: 
 
Table A Manageable and non-manageable drivers 

Manageable drivers Non-manageable drivers 

Technologies Climate 

Water losses Structure of economy 

Water pricing policy Water availability 

Water legislation Crop water needs 

Management practices Natural characteristics 

Water quality (some substances) Water quality (some substances) 

 

Based on this distinction and the SWOT analysis of the WPI, three roads for improvement 
were developed and tested: 

• Develop WPIs at sectoral level and regional scale, such as river basin districts 
• Account for different climate conditions 
• Account for differences in water availability and quality 
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WPIs at sectoral level and regional scale 
In theory, the use of WPI at the level of sectors (agriculture, manufacturing sector) has fewer 
drawbacks than the present WPI, in particular if these can be developed at the level of river 
basin districts (RBD). The testing of this improvement at RBD level, which was carried out for 
this project, has confirmed this.  
 
There are some data limitations, though, which need to be solved. First, Gross Value Added 
(GVA) data are not available by subsector at NUTS3 (small regions, districts or provinces) 
administrative level nor at RBD level. Second, data on water use are no longer provided by 
subsector. In order to facilitate the use of sectoral WPIs, such data need to be collected.  
 
If these data limitations are solved, the use of WPI can be meaningful for the following 
sectors: Mining and quarrying; Food products and beverages; Textiles, apparel and leather; 
Paper and paper products; Coke, chemical and pharmaceutical products; Basic Metals.  
 
In order to be meaningful, the development and application of WPIs for Agriculture and 
Agricultural Crops, need to be supplemented by additional information, such as the structure 
of the sector, crops grown in the RBD, crops’ prices, irrigation technologies, water intensity 
of crops and climate. 
 
Account for climate conditions 
Climate has substantial impact on production in agriculture, but (almost) none on other 
sectors. Correction for climate is therefore only relevant for agricultural WPI. Climate data 
(including per year and season) can be used in decision making at local level, particularly when 
it concerns agricultural water productivity trends. When comparing water productivity in 
agriculture between RBDs or countries, the best approach to account for climate conditions 
is to compare WPIs only between RBDs which have similar climatic characteristics.  
 
Account for differences in water availability and quality 
The most promising approach to account for differences in water availability and quality is to 
analyse trends in the WPI together with the Water Exploitation Index (WEI), which provides 
information on the ratio between water extraction and water availability, and a selection of 
water quality indexes, such as the freshwater Quality Indicator (FWQ). 
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1 Preface  

This report is one product of the “Study on European Union (EU) integrated policy assessment 
for the freshwater and marine environment, on the economic benefits of EU water policy and 
on the costs of its non-implementation” (BLUE2) commissioned by the European Commission 
(EC).  

The overall aim of the BLUE2 study is to support the Commission in building up its analytical 
capacity and understanding of the economics and effectiveness of the EU water acquis. 

BLUE2 is comprised of two parts, as shown in Figure 1: 

Figure 1 Overview of the BLUE2 study  

 

The overall objective of Part A of BLUE2 is to increase the understanding of the full 
(economic) value that water, and water services generate and how water resources 
contribute to economic development and citizens' well-being. The findings of BLUE2 will 
further assist in quantifying how the EU water acquis contributes to this value generation, 
using the most appropriate valuation techniques.  

The overall objective of Part B of BLUE2 is to develop a method for the integrated socio-
economic assessment of policies affecting the quality of the freshwater and marine 
environment, to be applied in connection with the water and marine modelling framework 
held by the Commission's Joint Research Centre (JRC). The method and accompanying tools 
will be used to support policy development. In particular, Part B aims to establish an EU 
pressures inventory and measures database. Additionally, Part B will increase the 
understanding of the cost-effectiveness of measures and the benefits arising from a reduction 
of pressures on the freshwater and marine environment through the application of two online 
modelling tools. A Scenario Generation Tool for defining and generating policy scenarios for 
JRC modelling and an Evaluation Tool for cost-benefit assessment of the created scenarios. 

In this context, this report summarises the results of Task A4A. Task A4A include a review of 
Eurostat’s water productivity index (WPI) and propose options to improve it in order to 
increase the potential policy use. 
  



 

8 
 

Task A4A has the following main objectives:  

• To provide an in-depth SWOT analysis of the WPI; 

• To provide proposals for improving the limitations of the WPI; 

• To assess where WPI is suitable for policy-making and where adjustments are 
necessary, e.g. in order to take into account geographical and climatic conditions; 
and 

• To assess whether it would be possible to associate some qualitative metrics to the 
WPI in order to create links to the Water Framework Directive (WFD) objectives. 
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2 Introduction 

  Why (a review of) the water productivity index? 

The European Commission (EC) places great emphasis on competitiveness and works to 
mainstream competitiveness concerns across all policy areas. Competitiveness refers to the 
ability of EU companies to compete in domestic and global markets. Water, and especially 
clean water, is vital for maintaining competitiveness for many sectors of Europe’s economy. 
  
The EC understands the importance of water to the various sectors and has put into place a 
number of legislations and regulations focusing on improving water quality. Specifically, since 
the introduction of the Water Framework Directive (WFD), the overall quality of EU water 
bodies has improved considerably. 
  
Further, the EC understands that water in Europe needs to be used in an efficient way to 
ensure the long-term competitiveness of its economy. Thus, in addition to ensuring both 
sufficient quality (good ecological and chemical status) and quantity of water, increasing 
emphasis is being placed on prioritising efficient and well-functioning infrastructures and 
utilisation practices. Efficient water use, as such, has become an increasingly important aspect 
of water management and a key topic of both international and EU policy documents. 
 
More recently, however, partly due to climate change, the likelihood that a region or specific 
sector has insufficient water to provide services has increased both in occurrence and 
severity. For this reason, prioritising water uses that have the highest water productivity (i.e. 
ratio between produced wealth and used water) can make sense economically. 
 
In recent years the EC developed legislation and guidelines and took action to address 
concerns relating to the increased pressures on scarce water resources, such as: 

• Article 9 of the WFD1: This Article sets out the main EU policy framework in water 
resources management and requires implementation of pricing policies that provide 
an incentive to use water efficiently and thereby contribute to the environmental 
objectives of the Directive.  

• The EC publication ‘Blueprint to safeguard Europe's water (2012)’2 recommends 
bringing in water efficiency targets at the sectoral level to ensure a stronger basis 
for effective and targeted water protection measures, especially in the river basins 
experiencing water stress.  

• The EC report ‘Roadmap to resource efficient Europe’3 notes that up to 40% of 
Europe’s water is wasted. As such, further integration of resource-efficiency 
considerations into water policy is needed. Member States were required to set 
water efficiency targets for 2020 at River Basin level. The River Basin Management 
Plans (RBMP) in the period 2016-2021 identify areas where additional action is 
needed in this regard and introduce water efficiency targets and measures.  

                                                      
1 Directive 2000/60/EC 
2 Blueprint to safeguard Europe’s waster, COM (2012) 637, 14.11.2012. 
3 Roadmap to resource efficient Europe, COM (2011) 571, 20.9.2011. 
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• Various aspects of water efficiency have also been incorporated into the Common 
Agricultural Policy (CAP) and into the European Structural and Investment Funds4. 
The CAP supports improvements in water management, including efficiency in 
water use for agricultural purposes5.  

• The 7th Environmental Action Programme6 to 2020 pointed out that there is likely 
to be a global shortfall of 40% in water by 2030 unless there is significant progress 
made in improving resource efficiency. There is also the risk that climate change will 
further exacerbate such problems, which will result in high costs. Therefore, one of 
the programmes’ objectives is to turn the European Union into a resource-efficient 
economy. 

Member States have been asked to implement measures to reduce the overall water demand 
and improve efficiency, with the key argument being that inaction will result in the 
degradation of the environment and economic losses. Analysing water productivity can help 
address the economic implications of water scarcity.  

2.1.1 The Water Productivity Index 

Water productivity, according to Molden et al. (2010), measures what can be produced from 
a unit of water (generally measured in m3). It can be measured with the Water Productivity 
Index (WPI), which is the ratio between a unit of output (in physical or monetary terms) and 
a unit of input of water (in volumetric terms) – for example kg/m3 of water or EUR/m3 of 
water.  
 
Thus, higher water productivity is the result of either the same production (output) from less 
water resources (input), or a higher production (output) from the same water resources 
(input). With respect to economic water productivity7, the monetary element of the equation 
can refer to ‘value’ in reference to either a direct economic return, or more broadly to any 
other economic and/or social benefit (e.g. jobs or welfare).  
 
Water productivity was introduced to support policy makers in taking informed decisions 
when faced with both short- and long-term pressure on water resources. However, WPI has 
not been used for this purpose so far. This is because it has been widely acknowledged that 
the differences found in the WPI might be attributed to a variety of factors/drivers, such as 
the structure of the economy, the applied technologies and management practices, the 
availability of water resources and climatic conditions, which cannot be modified by policy 
measures in the short term.  
 

                                                      
4  COM (2011) 17 final. 
5 Regulation (EU) 1305/2013 
6 DECISION No 1386/2013/EU on a General Union Environment Action Programme to 2020 ‘Living well, within 
the limits of our planet’. 
7 In the literature before 1980 ‘water productivity’ and ‘water efficiency’ were used interchangeably. However, 
since then a distinction has been made between these two terms. ‘Water efficiency’ has been defined as a ratio 
between the actual volume of water consumed for a specific purpose and the volume extracted or derived from 
a supply source for that same purpose i.e. water efficiency is the ratio between consumed and abstracted water 
and is dimensionless.  
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To increase usefulness of the WPI for policy making, the above explanatory variables need to 
be either incorporated into the WPI calculation, and/or taken into account in the 
interpretation of the indicator.  
 
Furthermore, water use impacts water quality. Therefore, it should be analysed if linking 
water productivity with water quality is possible and if this supports achieving water quality 
objectives. 

 Scope of the paper 

The paper aims to critically assess the use of the WPI in order to provide recommendations 
to improve it. It examines the existing approach for calculating the WPI and various factors 
that need to be considered to properly interpret the index. It further explores and discusses 
possible options to calculate the index.  
 
The report is organised as follows: 

• Chapter 2 provides an overview of how Eurostat computes the WPI and present an 
in-depth SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis of the 
index; 

• Chapter 3 proposes options for the development of improved WPIs and discusses 
their feasibility and meaningfulness.  

• Chapter 4 provides conclusions and recommendations on how to improve the 
calculation of the WPI to increase its usefulness for policy making. 

The draft results of this analysis have been consulted with an expert panel of water economist 
to obtain feedback from peers on the approach and key findings.  
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3 SWOT analysis of Eurostat WPI 

The Water Productivity Index (WPI) as a management and policy tool has mainly been applied 
to agriculture. Most of the studies related to water productivity are in this field8. Water 
productivity in agriculture has been studied at crop and in some cases, at River Basin level.  
The only two WPIs that cover all economic activities are produced by Eurostat9 and the World 
Bank10.They use a similar approach. This report discusses the WPI developed by Eurostat. 
Section 2.1 describes the Eurostat WPI to provide a background on the method of calculation 
and data used. Section 2.2 sets out the methodology for conducting the SWOT analysis of the 
index. Section 2.3 presents the findings of the SWOT analysis, including a discussion on the 
main strengths and limitations.  

 Eurostat Water Productivity Index (WPI) 

The Eurostat WPI measures water productivity as a ratio of Gross Domestic Product (GDP) 
and the total annual freshwater abstraction. Table 1 presents the characteristics of the 
Eurostat WPI. 

Table 1 Eurostat WPI definition and characteristics 

Characteristics Explanation 

Measurement units EUR/m3 or PPS (Purchasing Power Standard)11/m3 

Statistical unit Countries 

Reference period Calendar year 

Geographical coverage EU-28, EFTA countries, EU candidate and potential candidate countries 

Data source(s) GDP and main components volumes [nama_10_gdp] – Data provided by the 
National Statistical Institutes. 
Annual fresh water abstraction [env_wat_abs] - data collected through the 
OECD/Eurostat Joint Questionnaire on Inland Waters (JQ-IW)12. 

Method of calculation Eurostat uses GDP in either EUR in chain-linked volumes13 (ref. year 2010) or PPS. 
While the unit EUR in chain-linked volumes allows observing trends of water 
productivity over time in a single geographic area, PPS allows comparison 
between countries for the same year, as it eliminates the differences in price 
levels between countries. 
The total annual fresh water abstraction (in million m3) is the water removed 
from any fresh water source, either permanently or temporarily. Mine water and 
drainage water, as well as water abstractions from precipitation are included, 
whereas water used for hydroelectricity generation (in situ use) is excluded. 

Source: Eurostat14 

                                                      
8 See for example: EC (2012); EC-JRC (2008); FAO (2007); Giordano et al (2017). 
9 http://ec.europa.eu/eurostat/web/products-datasets/-/t2020_rd210 
10 https://data.worldbank.org/indicator/ER.GDP.FWTL.M3.KD 
11 PPS is the technical term used by Eurostat for the common currency in which national accounts aggregates 
are expressed when adjusted for price level differences using PPPs. Thus, PPPs can be interpreted as the 
exchange rate of the PPS against the euro 
(https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Purchasing_power_standard_(PPS)) 
12 http://ec.europa.eu/eurostat/ramon/coded_files/OECD_ESTAT_JQ_Manual_version_2_21.pdf 
13 Chain-linked volumes is a series of economic data (such as GDP) from successive years, put in real (i.e. inflation- 
and deflation-adjusted) terms by computing the production volume for each year in the prices of the preceding 
year, and then 'chain linking' the data together to obtain a time-series of production figures from which the 
effects of price changes have been removed. 
14 http://ec.europa.eu/eurostat/web/products-datasets/-/t2020_rd210  

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_gdp&lang=en%20
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_wat_abs&lang=en%20
http://ec.europa.eu/eurostat/ramon/coded_files/OECD_ESTAT_JQ_Manual_version_2_21.pdf
http://ec.europa.eu/eurostat/web/products-datasets/-/t2020_rd210
http://ec.europa.eu/environment/water/quantity/pdf/BIO_Water%20savings%20in%20agiculture_Final%20report.pdf
http://www.enorasis.eu/uploads/files/Water%20Governance/5.JRC46748_Report_Irrigation_EUR_23453_EN.pdf
http://www.fao.org/fileadmin/user_upload/faoweb/RS-WP/pdf_files/Web_WaPOR-beta_Methodology_document_Level1.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Euro
https://en.wikipedia.org/wiki/Gross_Domestic_Product
https://en.wikipedia.org/wiki/Inflation
https://en.wikipedia.org/wiki/Chain_linking
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 SWOT quality criteria 

There are numerous studies and guides on the definition, composition, development and 
evaluation of indicators and indexes (e.g. CREAM, RACER and SMART – Kusek & Rist (2004); 
EC (2017)). These frameworks have similar objectives and generally evaluate how relevant, 
specific, measurable, achievable, adequate, robust and credible an indicator is. In addition to 
the above assessment frameworks, which can be applied to any indicator, the OECD 
developed a method that is specifically targeted at environmental indicators15. This method 
proposes criteria for secreting indicators, which are clearly linked to policy making such as 
policy relevance, utility for users, analytical soundness and measurability. 
 
After an initial review of methods with different quality criteria, the OECD method was 
considered most applicable for the objective of this study as the criteria allow to assess 
indicators usefulness for the policy makers. Based on it, five quality criteria (policy relevance, 
analytical soundness, measurability, assignability and acceptance) and eleven sub-criteria 
have been defined for the purposes of the current study, as shown in Table 2.  
 
Table 2 Quality criteria for evaluation of the WPI 

Quality criteria Sub-criteria 

1. Policy relevance  • Related to specific policy measures 

• Can change as response to policy measures 

• Provides a basis for comparisons (between units and within time) 

2. Analytical 
soundness 

• Theoretically well-founded in technical and scientific terms 

• Clear definitions applied 

• Presence of limitations related to credibility 

3. Measurability • Data are readily available or can be made available at a reasonable cost 

• Adequately documented and known quality of the data 

• Regular updating, in accordance with reliable procedures 

4. Assignability • Presence of institutions that are responsible for data collection and 
computation 

5. Acceptance • Accepted and applied by the key stakeholders – EC, Eurostat, Member States 

Source: own elaboration based on OECD (2003) 
 

 SWOT analysis of the current Eurostat WPI 

An in-depth SWOT analysis of the Eurostat WPI is presented in Table 3. This SWOT analysis 
was used as a basis for definition of possible options and approaches for improvement of the 
WPI.  
 

                                                      
15 OECD (2003). 
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Table 3 SWOT Analysis of the Eurostat WPI 

STRENGTHS 

Policy Relevance:   

• The WPI can be useful to provide an overall indication of the water 
productivity of an entire economy 

• The WPI shows trends of water productivities at the national level. 
If there are no major changes in other key factors having an impact 
on water productivity, changes can be related to policy measures 
(but see limitations below) 

Analytical Soundness:  

• GDP expressed in PPS eliminates differences in price levels 
between countries, allowing cross-country comparisons 

• GDP expressed in chain-linked volumes allows to analyse trends in 
water productivity over time in a single country 

Measurability: 

• The credibility of GDP data provided by the national statistical 
institutes is good 

• GDP data are readily available for all EU countries 

• GDP data are adequately documented with well-known quality, 
and updated on quarterly/ annual basis with a delay of less than 
one quarter after the end of the reference period 

Assignability: 

• Institutionalized collection/ computation of GDP data at Eurostat 
and national level  

• WPI is computed by Eurostat on the basis of data provided by 
Member States, thereby ensuring high quality and homogeneity 
across Member States 

Acceptance: 

• There is a clear need to measure and improve water productivity 
at different governance levels  

• Eurostat WPI was established and accepted by Member States to 
support EU policies related to efficient use of water 

WEAKNESSES 

Policy Relevance:   

• The WPI cannot indicate the causes of water productivity and for this reason is of 
limited use to guide policy measures 

• Water management is executed at river basin level, while WPI is calculated at 
country level 

• Intra-country differences are not accounted for in the WPI and inter-country 
comparability is limited 

• The WPI is not a useful measure in some sectors 

• The WPI is not so relevant for countries for which water scarcity is not an issue 

Analytical Soundness:  

• As WPI is calculated using the overall GDP of a country, it does not account for 
differences in the output of sectors 

• The impact of the economic structure and the impact of climate on water 
productivity is not reflected 

•  Accuracy of water statistics data, presented annually but updated every two 
years, is unknown 

• Uneven spatial distribution of resources is not reflected 

Measurability: 

• Availability of water abstraction/use data varies significantly across countries and 
over time (yrs) 

• Sectoral breakdown of water data is not sufficiently detailed, which would be a 
limit if sectoral WPIs are to be developed 

• Different countries apply different methods to collect data for water 
abstracted/used per economic activity 

Assignability: 

• Water data collection at Member State and RBD level involves various institutions 
and differs among RBDs. This leads to different practices related to the scope, 
periods of data collection and data quality. 

Acceptance: 

• WPI is rarely used by EU institutions and Member States 

• WPI is not employed for designing measures at RBD level 
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OPPORTUNITIES 

Policy Relevance:   

• Sectoral WPI indexes at RBD level can in principle be developed to 
increase the policy relevance of the WPI 

• Linking water productivity with water quantity and/or water 
quality 

Analytical Soundness:  

•  The policy usefulness can be increased by using data at the lowest 
possible territorial unit (NUTS3/RBD) and also by creating sectoral 
WPIs 

Measurability: 

• Provision of regular water data according to an established 
common methodology 

• Further harmonization of procedures for regular collection, 
documentation, computation and validation of water statistics 
data 

Assignability: 

• Water data collection, computation and validation in the Member 
States could be further harmonised and improved 

Acceptance: 

• WPI could be improved to increase its use by policy-makers at all 
levels – EC, Member States and RBD authorities  

THREATS 

Policy Relevance:   

• Misinterpretation or misuse of the water productivity data 

• Detailed disaggregation of WPI at sectoral level and river basin level could be 
constrained by quality/lack of data  

• Linking WPI to water quantity and quality could be difficult and of limited extent 

• Comparison at RBD level could face similar constraints as the comparison 
between countries – i.e. economic and geographic features may differ 
significantly between RBD making comparisons useless  

Analytical Soundness:  

• Collecting more detailed data might be challenging  

Measurability: 

• Member States may be reluctant to provide, or may experience difficulties to 
collect, water data for some sectors due to various reasons such as institutional 
arrangements or additional costs 

• Regular collection of water statistics data by all countries could be challenging 

Assignability: 

• Improvement in the water data collection, computation and validation practices 
could be difficult for the Member States that would need to change established 
procedures. This process could be time consuming and be associated with 
additional costs 

Acceptance: 

• If data quality and level of detail are not enough, even an improved version of the 
WPI will not be employed by EC, MS and RBD authorities 
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3.3.1 Policy relevance 

WPI can provide an overview of the water productivity of a country and can be used to 
monitor trends over time. If there are no changes in major factors having an impact on water 
productivity, it can therefore be used as an indication of the changes resulting from water 
policies. 
 
However, it cannot be employed to inform and guide policy measures. In fact, while the index 
can provide an overall indication of the level of water productivity at the national level, it 
cannot identify the causes behind it. 
 
Further, it is important to highlight that the EU Water policy is predominantly implemented 
at river basin level (WFD, Art. 3 and Art. 13), whereas the WPI is calculated at country level, 
which limits its usefulness for River Basin District Authorities.  
 
In order to establish a better link between the index and water policy, sectoral WPIs could be 
developed at river basin level, given that this is the level at which water abstraction/use data 
are available and policy decisions are made. However, data on economic goods and services 
produced are only available at the administrative (NUTS) level. 
 
In addition, the WPI’s relevance for decision making purposes differs among regions. As an 
example, WPI is less important in countries with abundant water resources but can provide 
useful information in case of water scarcity, e.g. as regards which sectors are to be prioritised 
in cases of severe water scarcity. For this reason, information on water availability in each 
specific country/region/river basin is needed to evaluate the relevance of the WPI. 
 
Comparison at country level is in practice meaningless for policy making as water productivity 
depends very much on the structure of the economy – i.e. the share of the water intensive 
sectors in the overall economic activities, which is not visible through the WPI and cannot be 
changed by policy measures in the short term. Furthermore, due to intra-country differences 
in economic, climate and water usage characteristics (especially for the largest countries), the 
index calculated at country level blurs the intra-country differences and thus provides 
information with limited usefulness to policy makers.  
 
WPI does not provide information on the value of water for uses that have no market value, 
including the role of water to support ecosystems and deliver ecosystem services. This can of 
course introduce a bias in favour of activities that generate a higher profit, if WPI is used to 
allocate funds or prioritise policies.  
 
Analysing the WPI together with indicators and indexes on water quality issues could help 
provide a more balanced view on priorities, and it could in principle provide some information 
on the magnitude of pressure water consumption exerts on water quality. However, this 
could be difficult as water quality could be deteriorated by various pollutants and depends on 
site specific natural characteristics. Further difficulties could arise due to the lack of readily 
available statistical data on water quality in all Member States. 
 
Ultimately, the limitations of the WPI index need to be properly understood by policy makers 
to minimise the risk of its improper interpretation and use. 
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3.3.2 Analytical soundness 

The WPI allows for credible comparison over time in a country if it is calculated in constant 
prices and if data for several years are available. The GDP expressed in PPS eliminates 
differences in price levels between countries, and GDP expressed in chain-linked volumes 
allows to analyse trends in water productivity over time in a single country.  
 
The GDP of a country is an aggregate figure that of course does not provide information on 
the contribution of each sector. For this reason, disaggregating the WPI by economic activities 
and creating sectoral WPIs could, in principle, increase the policy relevance and the potential 
policy use of the index.  
 
Since the WPI is calculated at the national level, it does not reflect the uneven spatial 
distribution of resources in a country, nor climate or geography differences, and may 
therefore mask local and regional differences, which limits its usefulness for policy making. 
Data at the lowest possible territorial units, such as NUTS316 and river basin level, would 
increase the relevance and potential use of the index by being able to represent regional 
differences. However, detailed sectoral economic output data at this level are not available 
and need to be approximated. Further, the index could be linked to spatial data. 
 
All in all, the WPI needs to be accompanied by complementary indicators and information on 
the impact of various factors, data reliability and other limitations, as not to be 
misinterpreted. 

3.3.3 Measurability 

Data credibility of GDP is good, as it is provided by the national statistical institutes and is 
compiled according to the European System of Accounts 2010 in a homogenised format and 
with a common methodology. GDP data are available for all EU countries. They are adequately 
documented, with known quality, and updated on a quarterly and annual basis. A limitation 
is that the data are collected at national and NUTS2 level. Data at NUTS3 levels are available 
only for some sectors.  
 
Economic output data are not available at RBD level. The best option would be, with the 
support of geographic data, to recalculate NUTS 3 data at river basin level. However, sub-
sectoral data at NUTS 3 level needs to be approximated based on national level data. The 
approximation will reduce data reliability but can still provide meaningful information. 
 
Water abstraction data are collected and documented based on OECD/Eurostat Joint 
Questionnaire on Inland Waters (JQ-IW)17. However, the collection of water statistics data is 
on voluntary basis and the availability of data therefore varies significantly across countries 
and between years. Eurostat regional water statistics18 is another source of data on 

                                                      
16 The NUTS classification (Nomenclature of territorial units for statistics) is a hierarchical system used to 
organise the analysis and statistics of the EU territory. NUTS 1 corresponds to major socio-economic regions 
(e.g. Lands in Germany, groups of autonomous communities in Spain, groups of regions in Italy); NUTS 2 
corresponds to basic regions (e.g. regions in Germany, autonomous communities in Spain, regions in Italy); NUTS 
3 corresponds to small regions (e.g. districts in Germany, provinces in Spain and Italy). 
17  http://ec.europa.eu/eurostat/ramon/coded_files/OECD_ESTAT_JQ_Manual_version_2_21.pdf  
18  http://ec.europa.eu/eurostat/cache/metadata/en/env_rwat_esms.htm  

http://ec.europa.eu/eurostat/cache/metadata/en/env_rwat_esms.htm
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freshwater resources, water abstraction and use. Data are collected biennially by means of 
the Eurostat Regional Environmental Questionnaire - Inland Waters. The data aggregation 
until 2014 was at NUTS2 and RBD levels. As of 2014, the coverage is restricted to water 
resources abstraction and use for RBD and their subunits. 
 
The water statistics data are presented annually. However, the water database is updated 
only once every two years. From 2016, the water data collection at RBD level was significantly 
simplified. Water use data are (from 2016 onwards) collected for the following categories: 
agriculture (NACE19 A); all industrial activities (NACE B-F); services (NACE G-U); and private 
households (NACE G-U). In our view, the new aggregation level does not allow for a sufficient 
sectoral breakdown for a useful (for policy making) WPI. The new aggregation level does not 
make full use of data available for some Member States. Nonetheless, we understand that 
limitations do arise as some Member States may experience difficulties to collect water 
abstraction data for some sectors due to various reasons, e.g. need to change established 
practices and methods for data collection, institutional arrangements, additional costs, etc.  
 
Accuracy of the water data is generally unknown. Member States use different methods and 
procedures for estimating water use and freshwater resources20. Data on actual water use 
compared with water abstraction on a sectoral level can provide evidence on water losses 
and their significance in identifying avenues for the improvement of water productivity. 
However, collection of data on actual use could be difficult in some sectors and some Member 
States as not all water used is measured, e.g. water use in agriculture still lacks effective 
metering in many Member States21. In such cases water use must be estimated. Further 
efforts could be made to harmonise the practices of collection of water abstraction data and 
computation of water use in all EU countries. This could improve data reliability and the 
overall credibility of the index. According to talks with Eurostat, efforts have been made to 
standardise procedures and provide guidance and training which should lead to 
harmonisation of procedures. 
 
To improve measurability, there is a need for regular collection and provision of water 
statistics data which, for some countries, is challenging. The data collection process requires 
additional time, and costs which have to be compared to the additional benefits such efforts 
will ultimately yield.  

3.3.4 Assignability 

The WPI is computed by Eurostat based on data provided by Member States. The responsible 
institutions for collection and computation of water data vary between countries and 
between sectors. National statistical institutes collect data from a variety of data sources, 
including regional and local authorities, environmental administrations and industry. This 
leads to different practices related to the scope, periods of data collection and data quality. 

                                                      
19 NACE is the classification of economic activities in the European Union. It is a four-digit classification 

providing the framework for collecting and presenting a large range of statistical data according to economic 
activity in the fields of economic statistics.  
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The division of responsibilities in water data collection, computation and validation in the 
Member States could be improved to ensure regular data collection and its adequate quality 
control according to common procedures. While some institutions, which are closely linked 
to specific sectors (such as water associations), could have better access to data and could 
collect data more efficiently, the national statistical offices have the best capacity to compute 
and validate data. 
 
The improvement in water data collection, computation and validation could be difficult due 
to the challenges some Member States would face to changing the established procedures. 
This process could be time consuming and be associated with additional costs. 

3.3.5 Acceptance  

The WPI was established to support EU policies related to efficient use of water, because of 
the clear need to measure and improve water productivity.  
 
However, there is little evidence that the index has been used by and is regarded as useful by 
policy makers at any policy level – EU, Member State and River Basin authorities. Some River 
Basin Management Authorities calculate their own WPIs as part of the analyses of the RBMP, 
but this is not used to support the elaboration of policy measures.  
 
In principle, the WPI could be improved to make it more useful for policy makers. However, 
the degree to which a hypothetical improved index would be used by the EC and the Member 
States depends on the robustness and quality of the methodology and the data. 

 Conclusions 

Summarizing, the SWOT analysis shows that: 

• Relevance: The Eurostat WPI is currently unable to inform and guide policy 
measures. While the index can provide an overall indication of the level of water 
productivity of a country’s economy, it cannot identify the causes behind it, and 
therefore cannot be used to inform policy making. In addition, EU Water policy is 
predominantly implemented at river basin level, but the WPI is calculated at country 
level, which limits its usefulness for River Basin District Authorities. 

• Analytical soundness: The WPI allows for credible comparison over time in a 
country if it is calculated in constant prices and data for several years are available. 
Comparisons between countries is in general unreliable. The WPI does not reflect 
the uneven spatial distribution of resources, nor climate or geography and therefore 
mask local differences. Data at the lowest possible territorial units, such as NUTS3 
and river basin level, would increase credibility of the index as regional differences 
could be better represented.  

• Measurability of the WPI is adequate at national level, but much less so at sector 
level and at river basin level, while it would have more value at such levels.  

• Assignability: water data collection set up and practise vary between Member 
States and between sectors, resulting in different practices related to the scope, 
periods of data collection and data quality. 

• Acceptance the use of the WPI in policy making is presently limited. 
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4 Options to address WPI limitations 

In this section, we propose options to improve the current WPI by addressing its main 
limitations as identified above. 

 Overview of the options 

Water productivity depends on various drivers which are either manageable or non-
manageable. Non-manageable drivers are static in the short- to mid-term and include climate, 
structure of the economy, and water availability. Other drivers depend on management 
decisions, e.g. technologies, water losses, water pricing policy, etc. Water quality could be 
considered as both a manageable and a non-manageable driver since, while appropriate 
policy measures could lead to improved water quality, in some cases this could take time. 
Water productivity drivers are listed in Table 3. 
 
Table 3 Manageable and non-manageable drivers 

Manageable drivers Non-manageable drivers 

Technologies Climate 

Water losses Structure of economy 

Water pricing policy Water availability 

Water legislation Crop water needs 

Management practices Natural characteristics 

Water quality (some substances) Water quality (some substances) 

 

Water productivity changes over time. In the short-term fluctuations in productivity can be 
attributed to changes occurring among the manageable drivers. Thus, WPI could provide 
some insight on the effectiveness of the implemented policy measures.  
 
In order to provide equal basis for comparison of water productivity, given that manageable 
drivers can and do differ between countries and regions, non-manageable drivers should be 
taken into account. Therefore, the approach proposed in this report to improve the current 
WPI aims to account for as many of the non-manageable drivers as possible. The objective is 
to ensure that changes in the index can be attributed to changes in the manageable drivers. 
This would make the WPI more useful for designing and assessing specific policies aiming at 
improving water productivity. In other words, the limitations related to ‘policy relevance’ and 
‘analytical soundness’ can be improved taking into account the non-manageable drivers.  
 
The other elements of the SWOT analysis – ‘measurability’, ‘assignability’ and ‘acceptance’ - 
can be addressed in the proposed options when considering their computation and 
usefulness. Table 4 below, links the limitation of the WPI, the related non-manageable drivers 
and possible options for improvement. 
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Table 4 Options for improvement 

Limitations Non-manageable driver Possible options 

The national GDP includes all 
economic sectors, and therefore 
cannot provide insight on the 
performance of the single sectors 

• Structure of economy • To develop sectoral WPIs 

The impact of climate on water 
productivity is not reflected 

• Climate • To account for climate conditions 

The WPI is not so relevant for 
countries with sufficient water 

• Water availability • To account for water availability 

Water management is executed at 
river basin level while the WPI is 
calculated at country level 

• Structure of economy 

• Natural characteristics 
• To calculate the WPI at RBD level 

Intra-country differences cannot 
be presented, and inter-country 
comparability is limited 

• Structure of economy 

• Climate 

• Water availability 

• Natural characteristics 

• Water quality (some 
substances) 

• To develop sectoral WPIs 

• To account for climate conditions 

• To account for water availability 

• To link water productivity with 
water quality 

The WPI cannot indicate the 
causes of water productivity 
needed to guide policy measures 

• Structure of economy 

• Climate 

• Water availability 

• Natural characteristics 

• Water quality (some 
substances) 

• To develop sectoral WPIs 

• To account for climate conditions 

• To account for water availability 

• To link water productivity with 
water quality 

Non-market/non-use value of 
water and uneven spatial 
distribution of resources is not 
reflected 

• Water availability 

• Natural characteristics 

• Water quality (some 
substances) 

• To account for water availability 

• To link water productivity with 
water quality 

 

Based on the above, four options for improvement of the WPI have been considered, as 
presented in Figure 2. These options have been elaborated in sections 3.2-3.4. 
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Figure 2 Options for improving the WPI 

 

 Option 1: Sectoral WPIs at RBD level 

4.2.1 Elaboration of the option 

The development of sectoral WPIs instead of one WPI for the entire economy has already 
been considered in previous studies. For example, the EEA (2012) recommended 
development of relevant (sub-) indicators of WPI to address specific sectors and specific 
regions (e.g. at the river basin level).  
 
The WPIs at sectoral level present water productivity in key water sectors and thus enhance 
the relevance and usefulness for sectoral policies. The development of sectoral WPIs has been 
explored in line with the findings from Task A2 (Spit et al. 2018) of the BLUE2 study 
(delineation of sectors, highest water extraction sectors and data availability), the SWOT 
analysis of the current WPI, and data availability at river basin level.  
 
The list of sectoral water productivity indexes that have been selected for this report is as 
follows: 

1. Sectoral WPI – Agriculture; 
2. Sectoral WPI – Industry: 

a) Mining and quarrying; 
b) Food products and beverages; 
c) Textiles, apparel and leather; 
d) Paper and paper products; 
e) Coke and refined petroleum products, chemical and pharmaceutical products; 
f) Basic metals; 

The option of developing sectoral indexes for other sectors with high levels of water 
extraction, i.e. ‘electricity production’, ‘public water supply’ and ‘services’ water productivity 
indexes, was considered. However, it was decided not to include these sectors in the analysis 
presented in this report. The reasons for their exclusion are the following:  

• Data constraints for electricity production render it impossible to match economic 
output data with water use data. In fact, economic output data include all activities 
related to electricity, gas, steam and air conditioning supply, while water use data 

1
• Development of sectoral WPI at RBD level Section (3.2)

2
• Account for climate conditions Section (3.3)

3
• Account for water availability Section (3.4)

4
• Link water productivity with water quality Section (3.4)
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are collected only for production and distribution of electricity. The economic data 
could not be further disaggregated.  

• Furthermore, the index would depend strongly on the electricity production mix of 
each country, i.e. whether electricity is produced by nuclear plants, combustible fuel 
power plants, hydro-electrical power plants or other renewable sources. Water 
used in electricity production for cooling purposes in thermal power plants and in 
nuclear power plants is huge, while solar power plants use no water. The water used 
for hydroelectricity generation is not accounted for in water extraction statistics, 
because it is used in situ, and the huge amounts of cooling water can distort the 
WPI.  

• In addition, there are differences between Member States in reporting cooling 
water used in nuclear power plants22. Until data issues are resolved the index will 
not provide reliable information. Even if the index can provide reliable information 
it must be evaluated together with additional data on the structure of the electricity 
production mix.  

• Water productivity in public water supply differs from the other sectors as, in 
general, public water supply is regulated. The objective of public water supply is not 
to increase revenues but to improve efficiency of water use and the quality of water 
delivered, as well as the quality of the water services provided, to ensure that all 
costs of the service are covered (e.g. environmental protection through the polluter 
pays principle). Therefore, it is methodologically not correct to speak about water 
productivity in public water supply.  

• Water productivity in services largely depends on the economic output and very 
little on water use, which is provided mainly through the public water supply. The 
economic output could vary significantly between RBDs due to the different 
structure of the services and their price.  

4.2.2 Approach 

a. WPI - Agriculture 

Water productivity in agriculture is usually measured as the amount of agricultural product 
(production or GDP) per unit of water used (abstracted, applied or consumed). The main 
water intensive component of water withdrawal for agriculture is crop production under 
irrigation. Water use for stockbreeding is negligible compared to irrigation water, and the 
water for fisheries is used in-situ, and its impact is of a qualitative (pollution) and not 
quantitative (consumption) nature.  
 
To better account for the complexity of the sector, two complementary WPIs (the exact 
technical definitions of which are presented in Annex 1) are proposed:  

1) WPI – Agriculture, based on the total agricultural output (NACE codes A1 to A3) and 
water use; and  

2) WPI – Crop production (based on agricultural output of crops), and animal 
production (NACE code A1) and water abstraction for irrigation. 

                                                      
22 In Swedish official statistics on water use, the cooling water used in nuclear power plants is not accounted. 
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The second option provides additional insight into the agricultural activity with the highest 
water consumption – crop production (the animal water consumption being a negligible 
component compared to crop production). It could be measured either based on water 
abstraction for irrigation or based on water use in irrigation. Water abstraction is the 
preferable option for two reasons: first, it allows to account for the pressure on water 
resources, and, secondly, water applied for irrigation is not always measured, but rather 
based on estimates. 
 
The agricultural WPI alone cannot inform water measures that have an impact on water use 
for a number of reasons. Improving WPI in agriculture may not be the best option as this could 
lead to less water being available to the ecosystems/other users because of the decreased 
return flows from the water used for irrigation. For this reason, a WPI calculated for the 
agricultural sector needs to be analysed and considered along with other pertinent 
information/data. With regard to water use in agriculture, Eurostat provides data on irrigable 
and irrigated area and their share in the total utilised agricultural area. Further, the following 
indicators could be of interest:  

• Crop water demand (change in water deficit (m³/ha/a))23 

• Water-limited crop yield (projected changes in water-limited crop yield and 
percentage changes)24 

• Water Use Intensity of irrigated crops25 

• Water intensity of crop production26 

b. WPI in industrial sectors 

The development of the following sectoral WPIs in industry has been considered: 

• Sectoral WPI – Mining and quarrying 

• Sectoral WPI – Food products and beverages 

• Sectoral WPI – Textiles, apparel and leather 

• Sectoral WPI – Paper and paper products 

• Sectoral WPI – Coke and refined petroleum products, chemical and pharmaceutical 
products 

• Sectoral WPI – Basic metals 

Based on the available data, sub-sectoral WPI should be defined as economic output (GVA in 
PPS and GVA in constant prices) per unit of water used (million m3). 

4.2.3 Data needs and data availability 

To calculate the proposed sectoral indexes, data are needed on economic outputs (GVA) and 
water use/water abstraction by sectors and at RBD level. Relevant available Eurostat datasets, 
which could be used to calculate sectoral WPI are presented in Annex 1. 
 
Data on economic output by sectors is available only at country level. Detailed sectoral 
breakdowns are not available at regional (NUTS2 or NUTS3) or RBD levels. In order to calculate 

                                                      
23  Environmental indicator catalogue (http://www.oecd.org/site/worldforum/33703867.pdf) 
24 Environmental indicator catalogue (http://www.oecd.org/site/worldforum/33703867.pdf) 
25 EEA indicator WREI004 
26 EEA indicator WAT 006 

http://www.eea.europa.eu/data-and-maps/indicators/water-requirement-2/assessment
http://www.eea.europa.eu/data-and-maps/indicators/crop-yield-variability-2/assessment
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the proposed sectoral indexes, the available country level data need to be converted to 
sectoral economic output data at RBD level.  
 
In this study this has been done based on two rounds of data approximation: (1) NUTS3 
economic output data broken down by sub-sectors are approximated based on national data; 
(2) NUTS3 data by sub-sectors, with the support of geographic data, are converted to sectoral 
economic outputs at RBD level. These approximations reduce data accuracy but are one 
possible option to overcome the lack of suitable economic output data at sectoral and RBD 
level.  
 
There are suitable Eurostat water statistics data available to calculate the proposed two WPIs 
in agriculture. Data on water abstraction for irrigation and water use in agriculture are 
available at RBD level. However, the data sets are incomplete –data are missing for some RBD 
and some years. 
 
Eurostat data on water use by RBD (public water supply and self and other supply) in m3 are 
available for all industrial sectoral indexes proposed. However, as in the case of agriculture, 
data are missing for some RBD and some years. Another constraint is that from 2016, Eurostat 
has simplified the collection of water data and water abstraction/use data will no longer be 
reported by industry sub-sectors. This makes it impossible to calculate sub-sectoral WPI in 
industry based on Eurostat data.  

4.2.4 Testing of the option including results 

The proposed sectoral indexes have been tested for the following pilot RBDs, which were 
some of those analysed in Task A327 of the BLUE2 study: 

• East Aegean (Bulgaria); 

• Guadalquivir (Spain); 

• Andalusia Mediterranean (Spain); 

• German Elbe (Germany); 

• Rhone and Coastal Mediterranean (France); 

• Vistula (Poland); 

• Helge River, South Baltic Sea (Sweden) 

 
Economic output data has been calculated on the basis of Eurostat GVA at basic prices 
according to NUTS3 levels (nama_10r_3gva). In order to eliminate the price differences, GVA 
was calculated in comparable prices based on the Eurostat price levels28. As there is no 
detailed breakdown by NACE activities at NUTS3 levels, the country breakdowns have been 
used as an approximation (nama_10_a64). Then the GVA data in comparable prices at NUTS3 
has been converted to RBD level.  
 

                                                      
27 The Romanian RBD which are also considered under task A3 of the project have not been included in the 
current task due to difficulties to estimate the economic outputs at RBD level as no detailed GIS data per sub-
basin was found. There is also no Eurostat data on water use/abstraction available for the RBD.  
28 Purchasing power parities (PPPs), price level indices and real expenditures for ESA 2010 aggregates Eurostat 
(prc_ppp_ind). 



 

 26 

Water statistics data have been based on Eurostat water use by RBD (env_watuse_rb) and 
Eurostat water abstraction for irrigation at RBD level (env_watabs_rb). Due to missing data 
for some river basins and years, the WEI+ index database29 was used as an additional data 
source. Nevertheless, it was not possible to construct complete datasets. Water data were 
generally available until 2013, though for some RBDs data were only available for 2010.  
 
The sectoral WPIs provide a good presentation of the economic structure in the RBDs. 
However, these must be analysed with the trends in water use in order to better understand 
the reasons for the observed changes. The indexes measuring water productivity in industry 
vary significantly between the sectors and RBDs. Variations between the RBDs are higher in 
mining and quarrying and manufacture of basic metals.  
 
Temporal comparison is possible, provided that the water productivity data are analysed 
together with information on water use and economic outputs, in order to better understand 
the reasons for the observed changes.  
 
Comparison between RBDs is less reliable and should take into account other factors that, 
due to methodological difficulties, are not reflected in the definition of the indexes. This is 
illustrated by the analyses of the computed agricultural WPI as presented in the text box 
below. 
  

                                                      
29 https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-2/assessment-2 
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Box 1. Changes in the agricultural WPI in the analysed RBDs, and the reasons behind them 

Between 2010 and 2013, both WPI – Agriculture and WPI – Crop production slightly improved in the 
case of East Aegean RBD (Bulgaria) and Vistula RBD (Poland). This is due to the slight increase in the 
agricultural economy both in terms of the total agricultural output and in terms of crop and animal 
production, hunting and related service activities, coupled with a decrease in water use within 
agriculture/water abstraction for irrigation.  

For the Spanish RBDs, there is no significant change in the agricultural water productivity, while in 
the case of Rhone River there is a slight decrease of the water productivity due to the increased 
water use.  

Water data for German Elbe RBD and Swedish South Baltic Sea RBD are available only for 2010 and 
hence comparison over time cannot be made.  

 

4.2.5 Conclusion on the proposed option 

The proposed sectoral WPIs provide the possibility to measure water productivity for specific 
sectors at RBD level. However, the application of this option in practice is associated with two 
main constraints: 

• Methodological constraints: The specifics of the sectors and production process 
could not be accounted. Specifically, in the case of agriculture, differences in the 
share of the sub-sectors (crop production, animal breeding, fisheries, forestry, 
hunting, etc.), both in terms of economic output and water use, have a significant 
impact. In addition, differences (in terms of economic outputs) in the crops grown, 
represented by the crop prices and in terms of water use, the share of irrigated 
agriculture, irrigation technologies (drip vs. gravity) and crop water demand also 
determine water productivity.  

• Data constraints: The lack of sectoral economic output data at RBD level requires 
that these data are calculated through approximations, which reduces the data 
accuracy. Water statistics data by sub-sector are no longer available, which makes 
the calculation of the industrial WPI impossible.  
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 Option 2: Account for climate impact on the water productivity  

4.3.1 Elaboration of the option 

Climate impacts could be accounted for in the sectoral indexes, as water use is not uniformly 
affected by climate across distinct sectors. Local climate conditions strongly influence the 
availability of water resources and precipitation and has an impact on the water needs and 
crop size/growth time. Climate is thus an important non-manageable driver of water 
productivity in the case of agriculture. In cold and humid climatic zones, agriculture is mainly 
rain-fed and thus RBDs will likely have a relatively high water productivity. Conversely, hot 
and dry climatic zones are characterised by intensive use of water for irrigation, and lower 
water productivity is to be expected. Climate impact on other sectors is negligible. 
 
Climate change is widely considered in water management. When referring to water 
productivity climate change trends could be considered as supporting information in the 
decision-making process, particularly when changes over time of agricultural water 
productivity are studied. However, climate change cannot be reflected when estimating 
water productivity. Water productivity is estimated at a certain point in time and therefore is 
strongly related to the particular climate conditions during that particular point in time. 

4.3.2 Approach 

The impact of climate on water productivity in agriculture should be taken into account when: 

1. Analysing the changes in agricultural water productivity over time for a particular 
place/RBD.  

2. Comparing agricultural water productivity between RBDs.  
The climate conditions (precipitation and temperature) could vary between years. 
Therefore, when analysing trends, it is important to see to what extent precipitation 
and temperature variations impacted agricultural water productivity. The two data sets 
should be considered together to check for any dependencies.   

When comparing agricultural water productivity between RBDs the following approaches are 
possible: 

1. Comparing agricultural WPIs only between RBDs that have similar climatic 
characteristics. 

2. Introducing correction coefficients to the WPI in agriculture to achieve “climate parity”, 
based on current climate conditions. The estimated WPI could be adjusted to account 
for the climate – e.g. in hot and dry areas the calculated WPI should be increased and 
in dry and cold areas decreased in order to be possible to compare water productivity 
in agriculture without the noise stemming from the different climatic conditions.  

However, the second option would be a challenging task with an unavoidable high degree of 
arbitrariness and uncertainty, with the consequence of reducing the transparency of the 
index, and therefore the potential usefulness to the policy makers. For this reason, it is not 
considered in this report. 

4.3.3 Data needs and data availability 

Climate conditions in the case of water productivity related to agriculture could be best 
represented by precipitation (which have an impact on water availability) and temperature 
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(which determines crops water needs). Therefore, to take climate into account, at least two 
data sets are needed at RBD level: precipitation and temperature. To analyse variations in 
time, yearly or seasonal data are needed.  
 
A possible data source to account for the impact of climate on water productivity in 
agriculture could be the JRC Classification scheme for default climate regions30. The scheme 
provides visualized climate zones on the basis of the classification of the Intergovernmental 
Panel on Climate Change (IPCC). The established climate regions are based on:  

• Elevation 

• Mean annual temperature  

• Mean annual precipitation 

• Mean annual precipitation to potential evapotranspiration ratio 

• Frost occurrence 

The data are available for all counties in Europe comprising the following climate regions: 

• Warm temperate, moist 

• Warm temperate, dry 

• Cool temperate, moist 

• Cool temperate, dry 

• Polar moist 

• Polar dry 

A limitation of the JRC classification scheme is that the climate regions are broadly defined, 
and most of the European RBDs will cover 3 or 4 regions. Therefore, the detail of delineation 
of the climate zones might be insufficient for the purpose of adjusting the WPI. Data on 
temperature and precipitation on a smaller scale could be used to define sub-climate zones 
even within the RBD in the case of larger RBDs.  
 
Another limitation is that the JRC model is based on mean values. However, to analyse 
agricultural water productivity over time, annual and seasonal temperature and precipitation 
data would be useful, as there could be variations in climate conditions between years. 
 
The Standardized Precipitation Index and the frequency of severe drought in various parts of 
Europe established under recent studies may well be used (Stagge et al., 2017) to supplement 
the JRC Classification scheme for default climate regions. 
 
The available climate data at EU level can provide rough estimations of the climate impact on 
WPI in agriculture as demonstrated below. The data can give indications of whether the 
agricultural WPI computed are comparable from point of view of climate conditions that exist 
in the RBDs.  
 
More detailed and accurate climate data (including per year and season) are available at the 
local level, which can support decision making at local level, particularly when it concerns 
temporal agricultural water productivity trends. For this purpose, climate change models and 
data can also be useful.  

                                                      
30 IPPC, 2006 (https://esdac.jrc.ec.europa.eu/projects/renewable-energy-directive) 
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4.3.4 Testing of the option including results 

The pilot RBDs cover 4 climate regions according to JRC classification (see Table 5). 
 
Table 5 RBDs and climate regions 

River Basin District Climate region (JRC Classification) WPI 
Agriculture, 

euro/m3 

WPI Crop 
production, 

euro/m3 

East Aegean (Bulgaria) Warm temperature, dry 2.55 0.97 

Guadalquivir (Spain) Warm temperature, dry 1.11 0.99 

Andalusia Mediterranean 
(Spain) 

Warm temperature dry 3.11 2.68 

Elbe (Germany) Cool temperature, moist 40.96  

Rhone and Coastal 
Mediterranean (France) 

Warm temperature, moist with some 
areas in warm temperature, dry 

13.82 3.95 

Vistula (Poland) Cool temperature, dry with some areas in 
Cool temperature, moist. 

12.27  

Helge River, South Baltic 
Sea (Sweden) 

Cool temperature, moist 24.35 9.32 

Data sources: JRC Classification scheme for default climate regions; Own calculations. 
 
As seen from table 6, there is a clear relationship between the climate region and the WPIs in 
agriculture. The WPIs in agriculture (both as calculated for the sector as a whole and only for 
crop production) are notably higher in the RBDs that are located in cool and moist climate 
regions (German Elbe and South Baltic Sea).  
 
Therefore, when comparing water productivity in agriculture it is important to account for 
the impact of the climate either by comparing river basins with similar climate conditions or 
introducing correction coefficients based on sound data analysis. 
 
Following the proposed approach, water productivity in agriculture could be compared 
between the RBDs that fall in one and the same climate region as the East Aegean, 
Guadalquivir and Andalusia Mediterranean RBDs (warm temperature, dry) and Elbe and 
South Baltic (cool temperature, moist). 

4.3.5 Conclusion on the proposed option 

Climate impact is important only in the case of water productivity in agriculture. Data show 
that the climate conditions could have a significant impact on the water productivity of the 
agricultural sector. For this reason, climate data should be considered when analysing water 
productivity in agriculture over time and the index should be compared only between the 
RBDs that fall in one and the same climate region. 
 
The available climate data at EU level could be used to indicate whether the agricultural WPI 
computed are comparable based on the climate conditions that exist in the RBDs. More 
detailed and accurate climate data (including per year and season) are available at the local 
level. These data can be useful when analysing temporal agricultural water productivity 
trends.  
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 Option 3 and Option 4: Account for water availability and water quality 

4.4.1 Elaboration of the options 

Excessive water abstraction, driven by economic activities and water pollution, leads to 
changes in the natural environment which have wide-reaching impacts on critical ecosystems. 
The WFD regulates that the efficiency of water use should be linked to the achievement of 
environmental objectives, i.e. achievement of good status of water bodies. The notion of 
‘Ecological flows’ has been introduced and embedded in the implementation of the WFD and 
the River Basin Management Plans (RBMP) 2016-202131.  
 
The relationships between water use and water quantity and quality are complex and site 
specific. An increasing trend in water productivity does not necessarily correlate with a 
decrease in water use (increased water availability for other purposes). It is argued that 
resource efficiency under certain circumstances can contribute to increased resource use. 
When a sector becomes more efficient, the demand can increase thus offsetting the efficiency 
gain (the rebound effect). Further, in basins under water stress, even in the instance where 
improved resource efficiency results in declining water use, such stress still places excessive 
demands on the environment. To reflect this, information is needed on the status and trends 
of water resources in both quantitative and qualitative terms, physical processes such as 
retention capacity, flow regulation and water cycling, and biological aspects such as habitat 
structure and functioning (EEA, 2012). 
 
Still generally speaking, when more water is used the impact on water quantity and quality is 
likely to be higher. Thus, improvement of water productivity is important for the water 
bodies/regions where there are water shortages and water quality problems.  

4.4.2 Approach 

To link water productivity with water availability and water quality, the following two 
approaches have been considered: 

1) Compare WPI with an index that can represent pressures on water resources from 
the point of view of water quantity, and with an index that will represent pressures 
on water in terms of water pollution (water quality); 

2) Adjust WPI based on water availability and water quality. In this case water 
productivity in RBDs under water stress should decrease, while in RBDs with 
abundant water resources water productivity should increase. Adjustments with 
regard to water quality should be made accordingly: water productivity should 
increase in those RBDs where water is in good quality; and decrease where there is 
poor water quality.  

The second approach could lead to an artificial increase or decrease of the WPI and thus 
distort it. Further the computations will not be fully transparent to decision makers and the 
results could be misleading. Therefore, the second option is only theoretically possible and is 
not considered in this report.  

                                                      
31 CIS Guidance document 31, Ecological flows in the implementation of the WFD, Technical report- 2015-086. 
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4.4.3 Data needs and data availability 

The pressure on water quantity (water availability) is well represented by the Water 
Exploitation Index (WEI), which indicates the share of the annual total fresh water abstraction 
in a country as a percentage of its long-term average available water from renewable fresh 
water resources. For management proposes it was assumed that above the 20% threshold 
there is water stress, with severe scarcity occurring where the WEI exceeds 40%32.  
 
The EEA studied the relationship between water productivity and WEI in order to indicate 
whether the improvement in water productivity could potentially lead to reduction of 
exploitation of water resources and improvement of sustainability (EEA, 2012). The study 
concludes that despite the clear dependency of increasing water productivity from falling 
abstraction, the relationships are not linear and there is need for more detailed assessments 
to explain the differences. This relationship allows to estimate how urgent and important the 
improvement of water productivity is.  
 
The Eurostat WEI index is developed per country. However, in 2016, the EEA developed the 
WEI+ index at RBD level (EEA, 2016), which can be used for a comparison with the WPI. This 
index also distinguishes between seasonal differences.  
 
With regard to water quality there is to-date no readily available indicator that could 
represent the overall quality of the water. Several Eurostat and EEA indicators provide 
information on the water quality/ecosystem status:  

• Biochemical oxygen demand in rivers (Eurostat_tsdnr330) at country level 

• Bathing water quality (EEA_CSI 022/WAT 004) 

• Freshwater quality, also known as WFD EQR (EEA_SEBI 016) 

• Nutrients in freshwater (EEA_CSI 020/WAT 003) 

• Oxygen consuming substances in rivers (EEA_CSI 019/WAT 002) 

• River flow (EEA_CLIM 016) 

The above indicators, except Freshwater quality and Bathing water quality, are pollutant 
specific and cannot represent the overall water quality status.  
 
The Freshwater quality indicator could be a good approximation of water quality. It is 
developed at RBD level and is based upon: 

• Annual median concentrations in rivers of Biological Oxygen Demand (BOD) and 
ammonium (NH4).  

• Trends in concentrations of orthophosphate and nitrate in rivers.  

• Ecological status of river and lake water bodies.  

The Freshwater quality indicator does not reflect the status of groundwater. To fully represent 
water quality, some information on groundwater contamination should be used. This is in 
general available to the River Basin Authorities, as groundwater quality is monitored and has 
been analysed in the frame of the analyses for preparation of the River Basin Management 

                                                      
32 The EEA applies the following threshold values/ranges for the water exploitation index to indicate levels of 
water stress: (a) non-stressed countries < 10%; (b) low stress 10 to < 20%; (c) stressed 20% to < 40%; and (d) 
severe water stress ≥ 40%. 

http://www.eea.europa.eu/data-and-maps/indicators/bathing-water-quality/bathing-water-quality-assessment-published-4
http://www.eea.europa.eu/data-and-maps/indicators/freshwater-quality/freshwater-quality-assessment-published-may-2
http://www.eea.europa.eu/data-and-maps/indicators/nutrients-in-freshwater/nutrients-in-freshwater-assessment-published-6
http://www.eea.europa.eu/data-and-maps/indicators/oxygen-consuming-substances-in-rivers/oxygen-consuming-substances-in-rivers-7
http://www.eea.europa.eu/data-and-maps/indicators/river-flow-3/assessment
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Plans. The EEA also prepared datasets and maps on concentrations of nitrites, nitrates and 
ammonium per groundwater body.  
 
Based on the above considerations, the preferable option to take water quantity and quality 
into account when interpreting the WPI is a composite presentation of the water exploitation 
index (WEI), the water productivity index (WPI) and the Freshwater quality indicator (FWQ), 
which is the best option to represent water quality. This could be made for each RBD to 
provide more comprehensive information to policy-makers at EU and national level. 

4.4.4 Testing of the options including results 

Water productivity data, WEI+ index and water quality data were studied in the pilot RBDs. 
The objective was to test data availability and the usefulness of information. Table 6 shows 
the input parameters of water availability expressed by the WEI+ index in the studied RBDs 
for the year 2010 for four seasons. 
 
Table 6 Water exploitation index of the pilot RBDs (WEI+) 

WEI+ 2010 
East Aegean 

(BG) 
Guadalquivir 

(ES) 
Andalusia 

(ES) 
Rhone 

(FR) 
Vistula 

(PO) 
German 
Elbe (DE) 

South Baltic 
Sea (SE) 

average 1.87 11.63 13.64 3.22 3.82 1.91 1.83 

winter 1.64 4.92 24.02 2.93 3.21 2.79 1.77 

spring 3.34 22.45 14.89 3.52 3.96 1.48 1.62 

summer 2.18 17.63 13.11 3.92 5.00 1.52 2.61 

autumn 0.31 1.50 2.54 2.51 3.10 1.86 1.33 

Data source: EEA, WEI+ index. 
 
Table 7 and Figure 3 shows the water quality in the studied RBDs expressed by the indicators 
BOD and orthophosphate in rivers in 2010 and reported ecological status of rivers and lake 
water bodies in 2014.  
 
Table 7 Water Quality - BOD in rivers and Orthophosphate in rivers in the pilot RBDs. 

2010 
East Aegean 

(BG) 
Guadalquivir 

(ES) 
Andalusia 

(ES) 
Rhone 

(FR) 
Vistula 

(PO) 
German Elbe 

(DE) 
South Baltic 

Sea (SE) 
BOD in rivers 
(mg/l O2), 
2010 

2.23 3.04 1.39 0.89 2.78 2.42 no data 

Orthophosph
ates in rivers 
(mg/l P), 
2010 

0.35 0.09 0.08 0.04 no data 0.05 0.02 

Data Source: Data source: EEA, Biological Oxygen Demand (BOD) in rivers, Orthophosphates 
in rivers. 
  

http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/water-exploitation-index-for-river-1
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/wise-soe-bod-in-rivers
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/wise-soe-orthophosphate-in-rivers
http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/wise-soe-orthophosphate-in-rivers
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Figure 3 Ecological status of river and lake water bodies in the pilot RBDs. 

 
Data source: EEA, Proportion of classified river and lake water bodies in different River Basin 
Districts (RBD) holding less than good ecological status or potential for rivers and lakes, 2014. 
 
The calculated sectoral WPIs for the East Aegean RBD in 2010 are shown in Table 8. 
 
Table 8 Sectoral WPIs calculated for the East Aegaen RBD 2010 

WPI (EUR/m3) 2010 East Aegean RBD (BG) 

Agriculture, forestry and fishing 2.55 

Crop and animal production, hunting and related service activities 0.97 

Mining and quarrying 36.93 

Manufacture of food products; beverages and tobacco products 25.35 

Manufacture of textiles, wearing apparel, leather and related 
products 61.17 

Manufacture of paper and paper products 3.63 

Manufacture of coke and refined petroleum products, chemicals 
and pharmaceutical products 9.26 

Manufacture of basic metals 5.60 

 
 
To test the usefulness and possibility of adjusting the WPI with additional water availability 
and quality indicators table 6 and table 8 (WPI for all RBDs) were combined and results 
compared. Findings show that correcting the WPI with WEI+ is difficult because the WPI is not 
calculated seasonally, nor in production in the manufacturing sector following a ‘traditional’ 
production pattern similar to agriculture. When specifically looking at agriculture, the data is 
more available, and the WEI+ average allows for better comparison of agricultural WPI across 
RBDs.  
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https://www.eea.europa.eu/data-and-maps/figures/proportion-of-classified-surface-water-4/#parent-fieldname-title
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Combining the WPI with water quality indicators in the selected RBDs (BOD, Orthophosphates 
and/ or WFD ecological status) does not show a clear relationship. This is predominantly 
because the Freshwater quality indicator (FWQ) is a composite indicator33, as such an equal 
FWQ does not have a similar impact on e.g. crop size. For manufacturing sectors, issues with 
water quality only have a marginal impact, predominantly because the cost of water as input 
are limited, and other productivity affecting factors are dominant. For agriculture the 
relationship between water quality and crop size is not necessarily linear.   
 
The analyses show that after correcting sectoral WPI’s with water quality and/ or quality 
indicators the WPI of the manufacturing sector changes. In ‘real-life’ the WPI of the 
manufacturing sector are unlikely to be affected to the extent found in the analysis (e.g. water 
quality does not affect the market value of a mineral nor does it affect its size). However, we 
argue that in RBDs with high seasonal pressure on water resources, improvement of water 
productivity could be a policy option to reduce water extraction.  
 

4.4.5 Conclusion on the proposed options 

It proves important to link water productivity with water availability and water quality in a 
particular RBD or location, as this would help to better understand the data and take decisions 
accounting for the local conditions.  
 
Reflecting these factors in the definition of the WPI is currently not yet possible at RBD level. 
At present, it is only possible to qualitatively incorporate information on water quality and 
water availability in the discussion on water productivity. Aggregated data are available at the 
EU level and even more detailed at the local level where the concrete water use and 
management decisions are made. 
 
It proves useful to have the FWQ index disaggregated into sub-indexes, as the various human 
activities affect water quality differently and the disaggregated data could be more 
informative. Availability of WEI+ by seasons also proves useful. It provides additional 
information on seasonal variations which are important for the RBDs with seasonal water 
scarcity. 
 
 
 
 
 

                                                      
33 Data on ammonium concentrations and nitrates in rivers are available at the monitoring stations and are not 
available aggregated by RBD but are taken into account in the FWQ indicator. 
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5 Conclusions 

 
The SWOT analysis of the Eurostat WPI confirmed that while the index can provide an overall 
indication of the level of water productivity of a country’s economy, it cannot identify the 
causes behind it, and therefore cannot be used to inform policy making. The WPI does not 
reflect the uneven spatial distribution of resources, nor climate or geography and may 
therefore mask local differences. In addition, EU Water policy is predominantly implemented 
at river basin level, but the WPI is calculated at country level, which limits its usefulness for 
River Basin District Authorities. Overall, the use of the WPI in policy making is presently 
limited. 
 
Based on the SWOT analysis various options have been identified and tested to improve the 
WPI and make it more useful for policy making. These options can be grouped into two main 
categories: 

• The development of sectoral WPI at RBD level, including accounting for climate in 
the case of agricultural WPI; 

• Analysing the WPI together with indexes providing information on water use and 
water quality, i.e. the Water Exploitation Index and the Freshwater quality indicator 
(FWQ). 

 

Development of sectoral WPI at RBD level 

The analyses and the consultations carried out confirm that the development of sectoral 
WPIs, instead of one WPI for the whole economy, could provide more meaningful information 
to policy makers. Splitting the economy into more detailed sectors allows for better reflection 
of sectoral particularities, while the effect of mutual compensation of high and low 
productivity of the different sectors could be avoided.  
 
Sectoral WPIs could be developed for the following sectors: Agriculture; Crop production; 
Mining and quarrying; Food production and beverages; Textiles, apparel and leather; Paper 
and paper products; Coke and refined petroleum products, chemical and pharmaceutical 
products; Basic metals. 

 

Conclusions with regard to application of sectoral WPIs  

Computation of two sectoral indexes for agriculture (agriculture; crop production) is possible 
with the currently available data. However, the indexes are not easily interpretable and need 
to be reviewed together with significant amount of supplementary information, including 
climate data. The impact of climate conditions on water productivity in agriculture could be 
only roughly estimated based on currently available data at EU level and it is useful to indicate 
where climate conditions are comparable. The more detailed data at local level could be used 
when studying climate impact on agricultural productivity over time.  
  
The computation of the six industrial sectoral WPI’s would be possible if water statistics data 
at sub-sector level were available, which is presently not the case. The available water 
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statistics data up to 2013 are incomplete in both spatial and temporal coverage. If industrial 
sectoral WPIs are to be computed, water data need to be collected at sub-sector level, 
regularly and by all Member States. 

 

Linking water productivity with water availability and water quality 

WPIs mainly reflect the economic meaning of productivity. However, it should be kept in mind 
that water is a specific resource with a complex behaviour and multi-purpose use. Therefore, 
WPIs are just a small piece of information that, in policy making, needs to be combined with 
other pertinent information/data.  
 
Linking water productivity with water availability and water quality is methodologically 
complex. This study shows that it is not possible to establish valid links between these three 
factors (productivity, availability and quality), as the relationships are complex and site 
specific. At the same time, it is important that these three factors are considered together to 
gain a better understanding of the processes and issues related to water use in the economy. 
 
There are readily available indexes that well represent water availability and water quality at 
RBD level. With respect to water availability, the EEA Water Exploitation Index (WEI+) 
provides an indication of the ratio of water extraction over water availability. In terms of 
water quality, it is better to use several indicators to have a broad overview of the most 
important issues. These indicators include the ecological status of river and lake water bodies 
(WFD EQR), supplemented by data on the annual concentrations in rivers of BOD and 
ammonium, trends in concentrations of orthophosphate, and nitrate in rivers. If there are 
problems with groundwater quality data, data on groundwater pollution could also be 
added/used to better represent water quality status.  

 

WPI in policy making: recommendations 

Water productivity has rarely been used by policy makers, even though the concept was 
introduced some 20 years ago. The proposed options for improvement of the Eurostat WPI 
only partially address the limitations of the current WPI.  
 
Water productivity, due to its dependence on various factors with significant local variability, 
is more useful for observing results over time and establishing trends rather than comparing 
countries or regions. To avoid the impact of the changes in prices, the WPI should be 
calculated in constant prices.  
 
With regards to data availability and reliability it is recommended to explore the collection of 
water use data by sub-sectors through Water Framework Directive reporting by the river 
basin district authorities. If such data could be collected/provided without significant efforts 
and with acceptable reliability, arrangements could be made for reporting of sub-sectoral 
water abstraction/use data. It is recommended the procedures for collection and reporting 
of water data are further harmonised and improved. 
 
With regards to the usefulness of measuring water productivity in agriculture, we recommend 
consulting further with potential users (EC, Member States, River Basin Authorities). This is 
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because the indexes proposed, in order to be correctly interpreted, should be considered 
together with additional information/other indexes such as: structure of the agricultural 
sector; crops grown in the RBD; crops’ prices; share of irrigated land; irrigation technologies 
applied; water intensity of crop production; and climate. At the same time the indexes could 
be deemed useful for decision making.   
 
Marginal water productivity, i.e. the extra economic output by adding one unit of water, could 
be another option of applying the water productivity concept in policy making. If data is 
sufficiently available, water productivity could be modelled (ex-ante) in order to see how 
changes in water use affect the economic output in various sectors. The water sensitivity of 
the sectors (under particular climate situation in the case of agriculture) in a particular river 
basin’s technical, economic and social conditions can be studied. This can be useful, together 
with other considerations, to guide policy decisions including allocation of scarce water 
resources.  
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7 List of acronyms 

BOD Biological Oxygen Demand 

CAP Common Agricultural Policy 

EC European Commission 

EEA European Environment Agency 

EFTA European Free Trade Association 

EQR Ecological Quality Ratio 

EU European Union 

FAO Food and Agriculture Organization 

FWQ Freshwater Quality Indicator 

GDP Gross Domestic Product 

GIS Geographic Information System 

GVA Gross Value Added 

IPCC Intergovernmental Panel on Climate Change  

MS Member State 

NACE Nomenclature of Economic Activities 

OECD Organisation for Economic Co-operation and Development 

RBD River Basin District 

RBMP River Basin Management Plan 

PPS Purchasing Power Standard 

SWOT Strength, Weakness, Opportunities and Threats 

UNEP United Nations Environmental Programme 

WFD Water Framework Directive 

WEI Water Exploitation Index  

WPI Water Productivity Index 
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 Annex I Proposed definitions of the sectoral WPIs and data availability 

 

1. WPI – Agriculture 

Agricultural water productivity based on the entire activities in the sector: 

Economic output (GVA in PPS and GVA in constant prices) in agriculture per unit of water used 
(in million m3) at RBD. 

NACE codes A – Agriculture, forestry and fishing 

Economic 
output 

GVA in PPS and GVA in constant prices by RBD for Agriculture (A) (not 
available currently at RBD) 

Water use 
Water use (public water supply and self and other supply) in m3 in 
Agriculture (A) by RBD in m3 Eurostat (env_watuse_rb) 

Agricultural water productivity based on crop production only: 

Economic output (GVA in PPS and GVA in constant prices) in crop and animal production, 
hunting and related service activities (A1) per unit of water abstracted for irrigation (in million 
m3) at RBD. 

NACE codes A1 – Crop and animal production, hunting and related service activities 

Economic 
output 

GVA in PPS and GVA in constant prices by RBD for crop and animal 
production, hunting and related service activities (A1) (not available 
currently at RBD) 

Water use 
Water abstraction (fresh surface and groundwater) by RBD in m3 in: 
Agriculture (A1) – irrigation, Eurostat (env_watabs_rb) 

 

NACE codes:  
Relevant NACE codes are: 
In the case of the first option (WPI –Agriculture) the relevant NACE codes are: 

• A1 - Crop and animal production, hunting and related service activities; 
• A2 - Forestry and logging; 
• A3 - Fishing and aquaculture.  
 

In the second option (WPI – Crop production), the relevant NACE code is A1 - Crop and animal 
production, hunting and related service activities, which includes:  

• A1.1 - Growing of non-perennial crops; 
• A1.2 - Growing of perennial crops; 
• A1.3 - Plant propagation; 
• A1.4 - Animal production; 
• A1.5 - Mixed farming; 
• A1.6 - Support activities to agriculture and post-harvest crop activities; and  
• A1.7 - Hunting, trapping and related service activities. 
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To account only for crop production, it would be methodologically sound to exclude A1.4 
(Animal production), A1.6 (Support activities to agriculture and post-harvest crop activities) 
and A1.7 (Hunting, trapping and related service activities). However, the data is collected 
aggregated at A1 level and disaggregation by A1.1 to A1.7 is not available.  

Economic output data:  

No GVA by RBD is currently available at Eurostat. However, it is possible to calculate it based 
on NUTS3 data. No breakdown by A1, A2 and A3 is available at NUTS3 level. Therefore, an 
approximation has to be made based on the sectoral breakdown at country level.  

Water data:  

Eurostat data is available on water use (public water supply and self and other supply) in m3 
in Agriculture (A) by RBD in m3, Eurostat (env_watuse_rb). Water abstraction data in 
agriculture-irrigation (Eurostat (env_watabs_rb)) is an approximation of water abstraction 
for A1 activities. In RBDs with intensive irrigation, water abstracted for irrigation represents 
the majority of the abstracted water in this sub-sector. However, in RBDs where the crop 
production is mainly based on rain-fed irrigation this methodological limitation could distort 
results. 
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Table 1 Data availability WPI - Agriculture 

Economic outputs Water statistics 

Eurostat [nama_10_a64] 
National Accounts aggregates by industry (up to 
NACE A64) – gross value added by country in 
constant millions of euro: 

• (A1) Crop and animal production, hunting and 
related service activities; 

• (A2) Forestry and logging; 

• (A3) Fishing and aquaculture. 
 
Eurostat [nama_10_a10] 
Gross value added and income by A*10 industry 
breakdowns – gross value added by country in 
constant millions of euro and current million 
purchasing power standards: 

• (A)  Agriculture, forestry and fishing. 
 
Eurostat [nama_10r_3gva] 
Gross value added at basic prices by NUTS 3 
regions – gross value added in current million 
euro: 

• (A)  Agriculture, forestry and fishing. 
 
Eurostat [aact_eaa07] 
Economic accounts for agriculture - values at 
constant prices (2010 = 100): 

• Agricultural output, production value at basic 
prices. 

Eurostat (env_wat_abs)  
Annual freshwater (surface and 
groundwater) abstraction by country per 
m3 and inhabitant in: 

• Agriculture (A1 to A3); 

• Agriculture – irrigation (A1 – irrigation). 
 

Eurostat (env_watabs_rb) 
Water abstraction (fresh surface and 
groundwater) by RBD in m3 in: 

• Agriculture – irrigation (A1 – irrigation). 
 

Eurostat (env_watabs_r2) 
Water abstraction (fresh surface and 
groundwater) by NUTS 2 in m3 in: 

• Agriculture – irrigation (A1 – irrigation). 
 

Eurostat (env_watuse_rb) 
Water use by RBD (public water supply 
and self and other supply) in m3 in:  

• Agriculture (A1 to A3); 

• Agriculture – irrigation (A1 – irrigation). 

2. Industrial WPI  

The following definition of the sub-sectoral WPI in industry are proposed: 

  



 

 46 

Table 2 Industrial WPIs 

Industrial WPI Proposed definition 

Mining and quarrying Economic output (GVA in PPS and GVA in constant prices) 
from mining and quarrying (NACE code B) per unit of water 
used for mining and quarrying (million m3). 

Food products and 
beverages 

Economic output (GVA in PPS and GVA in constant prices) 
from manufacturing of food products and beverages (NACE 
codes C10 and C11) per unit of water used (million m3) 

Textiles, apparel and 
leather 

Economic output (GVA in PPS and GVA in constant prices) 
from manufacturing of textiles, wearing apparel, leather and 
related products (NACE codes C13,C14 and C15) per unit of 
water used (million m3) 

Paper and paper products Economic output (GVA in PPS and GVA in constant prices) 
from manufacturing of paper and paper products (NACE code 
C17) per unit of water used (million m3) 

Coke and refined 
petroleum products, 
chemical and 
pharmaceutical products 

Economic output (GVA in PPS and GVA in constant prices) 
from manufacturing of coke and refined petroleum products, 
chemical and pharmaceutical products (NACE codes C19, C20 
and C21) per unit of water used (million m3) 

Basic metals Economic output (GVA in PPS and GVA in constant prices) 
from manufacturing of basic metals (NACE code C24) per unit 
of water used (million m3) 

Electricity production Economic output (GVA in PPS and GVA in constant prices) 
from electricity production (NACE code C3511, C3512, C3513) 
per unit of water used for electricity production and 
distribution (million m3) 

 
NACE codes: 

The relevant NACE codes per sectoral index are presented in the table below. 
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Table 3 NACE codes of the industrial WPI 

WPI - Industrial Sectors  NACE codes 

Mining and quarrying B - Mining and quarrying 

Food products and beverages C10 Manufacture of food product 

C11 Manufacture of beverages 

Textiles, apparel and leather C13 Manufacture of textiles 

C14 Manufacture of wearing apparel 

C15 Manufacture of leather and related products 

Paper and paper products C17 Manufacture of paper and paper products  

Coke and refined petroleum 
products, chemical and 
pharmaceutical products 

C19 Manufacture of coke and refined petroleum 
products 

C20 Manufacture of chemicals and chemical 
products 

C21 Manufacture of basic pharmaceutical products 
and pharmaceutical preparations  

Basic metals C24 Manufacture of basic metals 

Electricity production D3511 - Production of electricity 

D3512 - Transmission of electricity 

D3513 - Distribution of electricity  

 
Economic output data:  

No GVA by RBD is currently available at Eurostat, however, it is possible to approximate it 
based on NUTS 3 data. Detailed sectoral breakdowns are not available at regional (NUTS2 or 
NUTS3) level. Detailed sectoral breakdowns are available only at country level. Detailed 
sectoral data at NUTS3 could be calculated as an approximation based on the sub-sectoral 
distribution at country level.  

Water data:  

For calculation of the sectoral indexes the available Eurostat data on water use by RBD (public 
water supply and self and other supply) (env_watuse_rb) is proposed to be used. However, 
detailed sectoral breakdown of water use is not reported as of 2016 onwards.  

For two sectors there is mismatch between the available economic output and water use 
data. These are:  
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Table 4 Sectors where economic output data do not correspond to water data 

Sectoral 
WPI 

Economic output data  Water use data Note 

Food 
products 
and 
beverages 

National Accounts 
aggregates by industry 
(up to NACE A64) – gross 
value added by country in 
constant millions of euro 
(C10-C12) Manufacture 
of food products; 
beverages and tobacco 
products 
Eurostat [nama_10_a64] 

Water use by RBD 
(public water supply 
and self and other 
supply) in m3 for 
(C10-C11) 
Manufacture of 
food products and 
beverages 
Eurostat 
(env_watuse_rb) 

Economic output data is 
based on NACE codes C10, 
C11 and C12, while water 
use data is collected only 
for C10 and C11 and dos 
not include manufacture 
of tobacco products. The 
economic data could not 
be further disaggregated 
in order to exclude C12.  

Electricity 
production 

National Accounts 
aggregates by industry 
(up to NACE A64) – gross 
value added by country in 
constant millions of euro 
(D) Electricity, gas, steam 
and air conditioning 
supply Eurostat 
[nama_10_a64] 

Water use by RBD 
(public water supply 
and self and other 
supply) in m3 for 
(D3511,D3513) 
production and 
distribution of 
electricity 
Eurostat 
(env_watuse_rb) 

Economic output data 
includes all activities 
related to electricity, gas, 
steam and air 
conditioning supply, while 
water use data is collected 
only for production and 
distribution of electricity. 
The economic data could 
not be further 
disaggregated. 

 

In both cases the economic output is based on more activities/sectors than the water use 
data. This is expected to result in higher WPIs. 
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Table 5 Data availability - industrial WPI 

Economic outputs Water statistics 

Eurostat [nama_10_a64] 
National Accounts aggregates by industry (up to NACE 
A64) – gross value added by country in constant 
millions of euro: 

• (B) Mining and quarrying; 

• (C10-C12) Manufacture of food products; beverages 
and tobacco products; 

• (C13-C15) Manufacture of textiles, wearing apparel, 
leather and related products; 

• (C17) Manufacture of paper and paper products; 

• (C19) Manufacture of coke and refined petroleum 
products; 

• (C20) Manufacture of chemicals and chemical 
products; 

• (C21) Manufacture of basic pharmaceutical 
products and pharmaceutical preparations; 

• (C24) Manufacture of basic metals; 

• (D) Electricity, gas, steam and air conditioning 
supply. 

Eurostat [sts_inpr_a] 
Production in industry - annual data at country level – 
Production in industry (publicly available only in 
volume terms): 

• (B) Mining and quarrying; 

• (C10) Manufacture of food products; 

• (C11) Manufacture of beverages; 

• (C13) Manufacture of textiles; 

• (C14) Manufacture of wearing apparel; 

• (C15) Manufacture of leather and related products; 

• (C17) Manufacture of paper and paper products; 

• (C19) Manufacture of coke and refined petroleum 
products; 

• (C20) Manufacture of chemicals and chemical 
products; 

• (C21) Manufacture of basic pharmaceutical 
products and pharmaceutical preparations; 

• (C24) Manufacture of basic metals; 

• (D351) Electric power generation, transmission and 
distribution. 

Eurostat data available until 2013 
Eurostat (env_watuse_rb) 
Water use by RBD (public water 
supply and self and other supply) in 
m3 for: 

• (B) Mining and quarrying; 

• (C10- C11) Manufacture of food 
products and beverages; 

• (C13-C15) Manufacture of 
textiles, wearing apparel, 
leather and related products; 

• (C17) Manufacture of paper and 
paper products; 

• (C19-C21) Manufacture of coke 
and refined petroleum 
products, chemical and 
pharmaceutical products; 

• (C24) Manufacture of basic 
metals; 

• (D3511, D3513) Production and 
distribution of electricity; 

• (D3511, D3513 - cooling) 
production and distribution of 
electricity - for cooling 
purposes. 

Eurostat (env_watabs_rb) 
(D3511, D3513 - cooling) Water 
abstraction (fresh surface and 
groundwater) by RBD in m3 for 
production of electricity – cooling. 
Eurostat (env_watabs_r2) 
(D3511, D3513 - cooling) Water 
abstraction (fresh surface and 
groundwater) by NUTS 2 in m3 for 
production of electricity - cooling 

 
 


