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 Executive Summary 

 
Water plays a significant role in creating wealth and jobs across the EU. However, there is still 
a significant knowledge gap regarding the contribution of freshwater to the EU economy. This 
report contributes to filling this knowledge gap, by using various methodologies to estimate 
the (direct and indirect) use values and the non-use value of water.  
 
The tangible contribution of water to the EU’s economy based on macro-economic 
parameters 
The EU’s water-dependent sectors greatly contribute to the EU’s economy through the 
creation of income and jobs, through exports and by maintaining the EU’s competitive edge 
internationally in the field of R&D. 
 
>> Many economic sectors are dependent on a stable supply of water in sufficient quantity 
and/or quality 

This report presents an analysis of the EU’s economic sectors and their dependence on water 
(quantity and/or quality). Water dependent sectors account for 98 % of the EU’s water 
abstraction. The sectors are ranked according to the degree of their dependence on water, 
from full water dependence, to dependence on supply of water without measured 
abstraction, as shown in Figure A. 
 
Figure A: The EU's economic sectors that are highly dependent on water  

 
Source: own elaboration 
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>> The EU’s water-dependent sectors generate EUR 3.4 trillion or 26% of the EU’s annual 
Gross Value Added (2015) 

Notably, the Specific water-dependent sectors and the Moderate dependent sectors 
contribute the most to the EU economy, each accounting for around 10% of total EU Gross 
Value Added (see Figure B).  Interestingly, a significant share (44%) of water-dependent Gross 
Value Added can be related to extra-EU exports of final and intermediate products. 
 
Figure B: Gross Value Added of the EU’s water-dependent sectors by layer, 2015 

 
Source: own elaboration, based on data from Eurostat database 

 

>> The EU’s water-dependent sectors employ around 44 million people, i.e. 24.2% of the 
total employment, and include 16.3 million enterprises 

The one sector with full dependence on water, i.e. the water supply and sewerage sector, 
provides around 0.5 million jobs (0.3% of total EU economy, 1.1% of all water-dependent 
sectors). Here again, the Specific water-dependent sectors and Moderate dependent sectors 
contribute the most to the EU employment, respectively 14.2 million FTEs and 18.7 million 
FTEs (see Figure C). There are 15.3 million small- or medium-sized enterprises in the water 
dependent sectors, of which 63% belong to the agricultural sector. 
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Figure C: Employment generated by the EU’s water-dependent sectors (million FTE and % 
of total EU), 2015 

Source: Own elaboration, using data from Eurostat.  

 
>> The EU-28 is a strong player worldwide when it comes to innovation in water technology, 
having an average share of 41% in internationally granted water technology related patents 

The share of the EU has been decreasing somewhat since 1998 compared to the rest of the 
world, mostly as a result of an increase in patents held by other economic regions (in 
particular Japan). In absolute terms the number of patents granted to companies and 
institutions in the EU remained relatively stable. 
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Figure D Share of internationally held EU patents as share of all patents (left); and total 
number of internationally granted EU patents (right) 

 

Source: own elaboration, based on PATSTAT 
 
 

Direct use values: the cost of water as an input 

>> Compared to the value added that is created, the costs of water as an input are negligible 

Total expenses related to acquisition, recirculation and pre- and post-treatment of water by 
the water dependent sectors are estimated to be around EUR 175 billion per year, which is 
relatively small compared to the value added that is created by these sectors (the expenses 
are equal to 5% of GVA). It should be noted, however, that this estimate is based on available 
data on market prices and should be seen as a significant underestimation. For example, due 
to abundant availability water; water is under-priced; or sometimes not priced at all. 

 

Indirect use values: the benefits of water to people’s wellbeing that are not included 
in market prices 

>> In the hypothetical scenario of reduced access to water, the use of alternative strategies 
or technologies would increase the costs of water by 15 to 55% 

Part of the indirect use values of water has been assessed using the Avoided Cost 
methodology, which values a natural resource based on the cost of providing the same 
benefit with alternative means, in a hypothetical scenario where the resource to be valuated 
had reduced quantity or quality. In the agricultural sector for example, switching from surface 
to groundwater and investing in more efficient irrigation systems would cost between EUR 
440 million and EUR 3,250 million annually. 
 
While providing some insights into the indirect use value of water, the Avoided Cost 
methodology is subject to high uncertainties, caused partly by significant data gaps. 
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Moreover, the methodology can only capture part of the indirect use values and the results 
depend to a great extent on the definition of the alternative situation.  
 

The non-use values of water: the value of water as a natural resource that is not 
directly used or consumed 

>> Increasing the quality of water to good status is valued highly across EU 
This study also attempts to estimate the non-use values of reaching good status for water 
bodies using the Willingness to Pay (WTP) method. Extrapolating the results of existing 
studies, a very conservative estimate would be that citizens would be willing to pay between 
EUR 20 and 100 per capita per year to increase the quality of waters to good status. 
 
Here again it is important to note that WTP methodology has a number of weaknesses, the 
most important of which is the fact that people tend to underestimate the benefits they 
obtain from water. Also, extrapolation of WTP results from one region to other regions or 
countries is not fully reliable. Often WTP results strongly depend on local socio-institutional, 
economic, geographical and cultural factors.  
 

Conclusion and way forward 

This study demonstrates the importance of having access to water in sufficient quality and 
quantity. Not only because access to water is important to generate income and jobs and to 
maintain international competitiveness, but also because it results in significant non-use 
benefits. Water legislation aimed at maintaining and improving water quality and quantity is 
important to ensure that water can also in future be used as an input. Furthermore, the costs 
that are avoided thanks to the availability of water in sufficient quantity and quality are 
significant.  
 
From the study, it is very clear, however, that estimating the full value of water is very difficult 
if not impossible. Two key points should be the focus of further efforts and attention: 
1) When looking at rather basic concepts, such as water consumption per economic sector, 

it is noted that data (i.e. official statistics) are often incomplete, not up-to-date and not 
available at a meaningful level of disaggregation; and 

2) Water is essential for all life on the planet and it is almost impossible to produce a 
meaningful estimate of the value for example of the ecosystem services it delivers. 
Further work is therefore needed to develop methodologies to make such estimations, 
because what doesn’t get valued runs the risk of not being protected.  
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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 A2. Task A2 provides an estimate 
of the value of water based on its current environmental status. It presents the EU economic 
sectors that are most dependent on water quality and their contribution to the EU economy. 
Furthermore, it assesses the direct use value of the water that is used as an input by 
enterprises, based on its market price. Finally, the report explores the methodologies 
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available to assess the indirect use value of water and applies two of them, the Avoided Cost 
methodology and the Willingness-To-Pay approach. 
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2 Introduction 

2.1 Relevance  

Water is a key resource for virtually every economic activity and of high importance to 
economic sustainability and growth. The EU water sector not only provides jobs and incomes 
for many of EU citizens, but also exports knowledge, technologies and goods to third 
countries. Moreover, water is also a provider of many non-economic services necessary for a 
meaningful human life.  
 
However, despite its obvious importance for society, there is a significant knowledge gap 
regarding the contribution of freshwater to the functioning, growth and welfare of the EU. 

2.2 Objective of this study 

This study aims to contribute to filling this knowledge gap by assessing the value of water 

from different perspectives. It aims to answer the following questions: 

1. Which are the EU economic sectors that are dependent on water as an input? To 

what extent do they depend on water?  

2. What is the contribution of the water-dependent sectors to the EU economy?  

3. What is the direct use value of water for the water-dependent EU sectors? 

4. How can indirect use values of water be estimated based on avoided costs? 

5. How can indirect use values of water be estimated based on subjective preferences?  

2.3 Methodological framework of the study 

To answer these questions various approaches have been applied, which are discussed in the 
sections below.  

2.3.1 Welfare and macro-economic approach 

In assessing the value of water this report uses two approaches: the macroeconomic 
approach and the welfare approach. 
 
1) The macro-economic approach assesses the benefits provided by water based on absolute 
market values. Benefits are assessed using indicators such as job creation, increase in the 
Gross Domestic Product (GDP) or Gross Value Added (GVA). These indicators are calculated 
at the macro-economic level and are based on market prices. 
 
2) The welfare-approach uses a micro-economic approach and assesses the economic 
benefits based on the marginal improvements in welfare of individual economic agents. In a 
welfare-economic context the value of natural resources is generally assessed using the Total 
Economic Value (TEV) framework (Birol, Karousakis and Koundouri, 2006; Pascual and 
Muradian, 2010; Turner et al., 2004; Millennium Ecosystem Assessment, 2005; and TEEB, 
2011). 
 
The TEV framework includes two categories of economic value: use values and non-use 
values.  
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• Use values can be:  
a. Direct use values (also known as market values), which are values that are 

included in market prices and refer to goods that are directly used (e.g. value 
of water, food, timber);  

b. Indirect use values (also known as non-market values), which include benefits 
to people wellbeing that are not included in market prices and are used 
indirectly (e.g. the values related to flood prevention provided by green 
infrastructure);  

c. Option values, which relate to the importance that individuals attribute to the 
future availability of a natural resource. It includes both market and non-
market values. 

• Non-use values are those attached to natural resources that are not directly used 
(e.g. the pleasure a person obtains from knowing that there are beavers living in a 
clean Nordic stream, even if the person is not planning to see them). 
 

Figure 2 the Total Economic Value (TEV) framework 

Source: Ecorys, adapted from Birol et al. (2006) 
 

2.3.2 The ecosystem service framework 

Ecosystem services can be defined as the benefits that humans derive from ecosystems. Many 
different classifications of ecosystem services have been produced over the past decades. The 
most commonly used classification is the one proposed by the Millennium Ecosystem 
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Assessment (Millennium Ecosystem Assessment, 2005), which was subsequently modified by 
the Common International Classification of Ecosystem Services initiative1 (CICES).  
 
The three main ecosystem service categories under CICES are:  

• Provisioning ecosystem services: products that are directly obtained from 
ecosystems (e.g. biomass, water, fibre);  

• Regulating ecosystem services: benefits obtained from the regulation of ecosystem 
processes and functions (e.g. soil formation and composition, pest and disease 
control, climate regulation); and  

• Cultural ecosystem services: non-material benefits people obtain from ecosystems 
(the physical, intellectual, spiritual and symbolic interactions with ecosystems, lands 
and seascapes) 

The ecosystem service framework is often connected to the TEV framework in that direct use 
values are mainly related to provisioning services, indirect use values to regulating ecosystem 
services, while cultural ecosystem services can be indirect and non-use values. 

2.3.3 Valuation approaches  

When possible, the value of environmental resources that are exchanged in the market is 
assessed using market prices. Market prices can be taken as a proxy for the perceived value 
of resources (see Chapter 4 for an estimation of the value of water based on market prices, 
and also for a discussion about the limitations of this approach).  
 
However, for many water services markets do not exist and alternative valuation methods 
are required. Three categories of methodologies are available to value services that are not 
exchanged in the market: 

1) Methodologies based on market prices of alternative means. i.e. those based on 
replacement costs and avoided costs (e.g. the avoided costs for water purification 
due to the remediation of a contaminated site); 

2) Methodologies based on revealed preferences, which assess value based on the 
behaviour of individuals, as observed in proxy markets (e.g. the change in the estate 
values of an area following an improvement or degradation of the surrounding 
landscape); and 

3) Methodologies based on stated preferences, where the value people assign to 
environmental resources is assessed by asking a sample of people how much they 
would be willing to pay/accept for improved/degraded environmental conditions 
(WTP/WTA), as assessed using surveys called Contingent Valuation or Choice 
Experiments.  

2.4 The approach of this report  

Based on the theoretical frameworks mentioned before and on recent literature (Turner et 
al., 2004; Young & Loomis, 2014; UNESCO, 2018), we define the value of water as a 
combination of direct use value (provisioning ecosystem service), the indirect use value 

                                                      
1 The Common International Classification of Ecosystem Services (CICES) is an international initiative led by the 
European Environment Agency to develop a common classification of ecosystem services, to be used in an 
accounting framework. See the related webpage http://cices.eu/   

http://cices.eu/
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(regulating and cultural ecosystem services) and the non-use values (cultural ecosystem 
services).  
 
The direct use value of water refers to water as a provisioning service. It was analysed, for 
the water-dependent sectors, using a macro-economic approach. This was done in three 
steps.  

1. First, the economic sectors that are highly dependent on water were selected, and 
then ranked based on their degree of dependence on water. This answers Q1. Which 
are the EU economic sectors that are most dependent on water? To what extent do 
they depend on water? and is discussed in Chapter 3.  

2. Second, information on the contribution of these sectors to economic growth and 
job generation was collected. This answers Q2. What is the contribution of the 
water-dependent sectors to the EU economy? and is discussed in Chapter 4.  

3. Third, the water expenses faced by the highly water-dependent sectors were 
calculated. This answers question Q3. What is the direct use value of water for the 
water-dependent EU sectors? and is discussed in Chapter 5. 

The second component of the value of water, i.e. the indirect use value of water, refers to 
the regulating and cultural ecosystem services of water. Various limitations make that the 
indirect use value cannot be fully assessed. A first approximation of part of this value is 
provided using the Avoided Costs methodology, which calculates the additional expenses that 
would be necessary to ensure the current level of economic production in a hypothetical 
scenario of reduced water availability or quality. This answers question Q4. How can indirect 
use values of water be estimated based on avoided costs? and is discussed in Chapter 6.  
 
The third component, i.e. the wider water benefits (both indirect and non-use values), refers 
to regulating and cultural ecosystem services. This is discussed in Chapter 7 using a welfare 
approach and based on results from Willingness-To-Pay (WTP) studies. This partly answers 
question Q5. How can indirect use values of water be estimated based on subjective 
preferences? Figure 3 shows the approach to the report. 
 
Figure 3 Approach to the assessment of the direct, indirect and non-use value of water 
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3 EU's economic sectors that are dependent on water   

3.1 Introduction 

All economic sectors to some extent rely on water, but some are more water-dependent than 
others. In this chapter, the degree of dependence of EU economic sectors on water quality 
and quantity is analysed. The water dependent sectors are ranked based on how important 
water is for them as an input. This answers question Q1. Which are the EU economic sectors 
that are dependent on water as an input? To what extent do they depend on water?   

3.2 How dependent are EU economic sectors on water? 

The dependence of EU economic sectors on water can be categorised in the following way: 

1. Dependence on access to water (water quantity), which can relate to: 

• Water abstraction (or water use): freshwater taken from ground or surface 
water sources, conveyed to a place of use and then released back to the 
environment (OECD, 2017); 

• Water consumption: abstracted freshwater is used in the production process 
and not immediately released back into the water system. 

2. Dependence on water quality. 

3.3 Methodology for identifying the EU water dependent sectors 

The assessment of the degree of water dependence of EU economic sectors was carried out 
in three steps:  

• Step 1. Selection of the EU sectors that are most dependent on water;  

• Step 2. Ranking of the selected sectors based on four water dependence criteria;  

• Step 3. Results: Categorisation of the selected sectors into 5 levels of dependence 
on water. 

3.4 Step 1. Selection of the EU sectors that are most dependent on water 

In Step 1 the sectors for which water is a key input were selected. The NACE2 economic 
classification was used, which is the one used by Eurostat to classify economic sectors. NACE 
classifies the economic activities in 21 sectors and 99 sub-sectors. On basis of water 
abstraction data, the following six sectors were considered to be highly dependent on water:  
 
A. Agriculture, forestry and fishing;  
B. Mining and quarrying;  
C. Manufacturing;  
D. Electricity, gas, steam, and air conditioning supply;  
E. Water supply, sewerage, waste management and remediation activities;  
F. Construction.  
 

                                                      
2 NACE (Nomenclature statistique des Activités économiques dans la Communauté Européenne) is the official 
four-digit statistical classification of economic activities in the EU used for economic statistics (e.g. national 
accounts) and other statistical analysis in the European statistical system (ESS). The latest version is called NACE2 
Rev, see http://ec.europa.eu/eurostat/statistics- 

http://ec.europa.eu/eurostat/statistics-
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One of these sectors, i.e. Manufacturing, was further divided in six subsectors, following 
Bernhard et al.’s classification 3: food and beverages; textiles; paper products; coke, chemicals 
and pharmaceuticals; basic metals; other manufacturing. The other 15 NACE sectors were not 
included in the analysis as they were considered to have only minimal dependence on water 
they are collectively called service sector in this report4.  
 
This process resulted in a preliminary list of 11 water dependent sectors, see Table 1. 
 
  

                                                      
3 The data on water use per sector are derived from the work carried out by Bernhard, Raynaud, De Roo, 
Karssenberg. Their work was first presented at the 19th EGU General Assembly, EGU2017, held 23-28 April 2017 
in Vienna, Austria., proceedings from the conference p.17416 
4 These include: G. Wholesale and retail trade; repair of motor vehicles and motorcycles; estate activities; M 
Professional, scientific and technical activities; N Administrative and support service activities; O Public 
administration and defence; compulsory social security; P Education; Q Human health and social work activities; 
R Arts, entertainment and recreation; S Other service activities; T Activities of households as employers; 
undifferentiated goods- and services-producing activities of households for own use; U Activities of 
extraterritorial organisations and bodies. These sectors do use water to a certain extent, but this use is 
predominantly related to the personal needs of employees. 
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Table 1 The water-dependent sectors and data sources used to estimate water use 

NACE Code NACE Name  Sectors chosen for this 
report (NACE code) 

Comments  

A 
subsectors 
01-03 

Agriculture, 
forestry and 
fishing 

1. Agriculture (A01) Only subsector 01 Crop and animal production, 
hunting and related service activities is 
analysed, because subsector 02. Forestry and 
silviculture and 03. Fishing and aquaculture do 
not abstract water and are treated separately 
(see below). 

B 
subsectors 
05-09 

Mining and 
quarrying 

2. Mining and quarrying 
(B05-B09) 

Water use data are only available for the 
entire sector, without distinguishing 
subsectors. 

C 
subsectors 
10-33 

Manufacturing 3. Food and beverages (C10-
C12);  
4. Textiles (C13-C15);  
5. Paper products (C17);  
6. Coke, chemicals and 
pharmaceuticals (C19-C22);  
7. Basic metals (C24);  
8. Other manufacturing 
(C16, C18, C23, C25-C33). 

JRC sub-categories in the JRC water database 
are used for this category to provide a more 
detailed breakdown. 
Water use for tobacco is available as a 
separate sector in the JRC database, but in this 
report, it is aggregated with Food and 
beverages, as done for Eurostat economic 
data. 

D 
subsector 
35 

Electricity, gas, 
steam, and air 
conditioning 
supply 

9. Electricity production 
(D35) 

Data quality for electricity is generally quite 
low due to different reporting mechanisms, 
different electricity production mixes and 
different data collection methods in each 
member state 

E 
subsectors 
36-39 

Water supply, 
sewerage, 
waste 
management, 
and 
remediation 
activities 

10. Water supply and 
sewerage (E36-37) 

Only subsectors 36. Water collection, 
treatment and supply and 37. Sewerage are 
analysed here, because subsectors 38. Waste 
collection, treatment and disposal activities; 
materials recovery and 39. Remediation 
activities and other waste management 
services are not responsible for a significant 
water abstraction 

F 
subsectors 
41-43 

Construction 11. Construction (F41-43) This sector includes the following NACE 
subsectors: 41. Construction of buildings; 42 
Civil engineering; 43 Specialised construction 
activities 

  

In addition to the 11 sectors listed in three additional sectors were included in the analysis. 
For these sectors either no data is available on water abstraction (forestry), or no water 
abstraction takes place. Nevertheless, the production processes of these three sectors are 
significantly dependent on water5: 

• 12. Forestry (NACE code 02) 

• 13. Fishery (NACE code 03) 

• 14. Water transport (NACE code 50). 

                                                      
5 The selection of the sectors, including the three additional sectors, was agreed during an expert workshop at 
DG ENV on 22-23 November 2017. 
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3.5 Step 2. Ranking of the selected sectors based on four water dependence criteria  

Four criteria (C1 to C4) were used to rank the 14 sectors selected in Step 1 in accordance with 
their dependence on water quality and water quantity: 

• C1. Water abstraction; 

• C2. Share of water costs in total output; 

• C3. Dependence on water quality; and 

• C4. Dependence on consumed water.   

Criterion C1. Water abstraction was assessed for each of the sectors selected in Step 1 using 
data from Eurostat6, JRC/Utrecht University7 and OECD8 (see Table 2). The 11 sectors assessed 
represent 98% of the total water abstraction.  
 
Table 2 Water abstraction by the water-dependent sectors in the EU, and the resulting 
ranking 

Sector Data source used to estimate 
the sector’s water use 

Water abstraction as percentage of 
total water abstraction * 

Rank 

1. Agriculture 
Eurostat; OECD for Ireland and 
Finland 

28% 2 

2. Mining and quarrying JRC 0.38% 9 

3. Food and beverages9 JRC  1.04% 6 

4. Textiles JRC 0.12% 10 

5. Paper products JRC 1.14% 5 

6. Coke, chemicals and 
pharmaceuticals 

JRC 
4.61% 4 

7. Basic metals JRC 1.01% 7 

8. Other manufacturing JRC 0.93% 8 

9. Electricity production JRC  45.37% 1 

10. Water supply and 
sewerage 

Eurostat; OECD for Greece, 
Italy and Portugal 

16% 3 

11. Construction JRC 0.03% 11 

Total  98%  

* based on Bernhard et al. (2017) 
 
Criterion C2. Share of water costs in total output was assessed by multiplying the costs of 
water per sector at the Member State level by the amount of water abstracted, divided by 
the total output value of the sector.  

• The amount of water abstracted was assessed using the same data sources as for 
the first criterion (see Table 2).   

                                                      
6 http://ec.europa.eu/eurostat/data/database. The relevant tables are under Environment and Energy > Environment 
> Water > Water statistics on national level> annual freshwater abstraction by source and sector. 
7 The data on water use per sector are derived from the work carried out by Bernhard, Raynaud, De Roo, 
Karssenberg. Their work was first presented at the 19th EGU General Assembly, EGU2017, held 23-28 April 2017 
in Vienna, Austria., proceedings from the conference p.17416 
8https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics/freshwater-abstractions_data-
00602-en “Water: Freshwater abstractions", OECD Environment Statistics (database),  
9 Water use for tobacco is available as a separate sector in the Bernhard database, but in this report, it is 
aggregated with Food and beverages, as done for Eurostat economic data. 

http://ec.europa.eu/eurostat/data/database
https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics/freshwater-abstractions_data-00602-en
https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics/freshwater-abstractions_data-00602-en
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• Water costs included costs related to water abstraction, intake and discharge 
treatment, and recirculation. They were assessed using the data on costs presented 
in Chapter 4.  

Output was defined as the total value of products when sold in the market. It was assessed 
using data from Eurostat10. 
 
Table 3 Share of water costs in total output of the water-dependent sectors in the EU 

Sector 

Data sources Share of water 
costs in total 
sector output 

Rank Water 
abstracted 

Water cost 
Total sector 

output 

1. Agriculture 

Eurostat, 
OECD for 
Ireland and 
Finland 

The main sources 
used were the 
JRC database, 
Karabulat (2015), 
Giannakis (2016), 
Speck et al. 
(2016). For the 
countries where 
data was not 
available, 
additional gap 
filling with MS 
specific sources 
was done.  

Eurostat 

4.74% 2 

2. Mining and quarrying JRC Eurostat 2.53% 4 

3. Food and beverages JRC  Eurostat 0.42% 7 

4. Textiles JRC Eurostat 0.21% 8 

5. Paper products JRC Eurostat 3.24% 3 

6. Coke, chemicals and 
pharmaceuticals 

JRC Eurostat 
2.05% 5 

7. Basic metals JRC Eurostat 1.65% 6 

8. Other manufacturing JRC Eurostat 0.13% 9 

9. Electricity production JRC  Eurostat 0.08% 10 

10. Water supply and 
sewerage 

Eurostat, 
OECD for 
Greece, Italy 
and Portugal 

Eurostat 96.17% 1 

11. Construction JRC Eurostat 0.01% 11 

 

  

                                                      
10  http://ec.europa.eu/eurostat/data/database The relevant tables are under Structural Business Statistics. 

http://ec.europa.eu/eurostat/data/database
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Table 4 The ranking of the sectors based on their dependence on water quality and 
consumed water 

Sector 
C3. Dependence on Water 
Quality 

C4. Dependence on Consumed 
Water 

1. Agriculture 2 2 

2. Mining and quarrying 11 9 

3. Food and beverages 4 4 

4. Textiles 9 7 

5. Paper products 5 6 

6. Coke, chemicals and pharmaceuticals 3 5 

7. Basic metals 6 8 

8. Other manufacturing 7 10 

9. Electricity production 10 1111 

10. Water supply and sewerage 1 1 

11. Construction 8 3 

Source: see Annex A 
 
Table 5 shows the results of the assessment of the selected sectors using the four criteria. 
The top five sectors under each of the criteria were classified as HIGH, the last three sectors 
as LOW, and the other three as MEDIUM.  
 

Table 5 Ranking of the water dependent sectors using four water dependence criteria 

Sector 
C1. Water 

abstraction 
C2. Share of 

water costs in 
total output 

C3. Dependence 
on quality 

C4. Dependence 
on consumed 

water 

1. Agriculture High High High High 

2. Mining and quarrying Low High Low Low 

3. Food and beverages Medium Medium High High 

4. Textiles Low Medium Low Medium 

5. Paper products High High High Medium 

6. Coke, chemicals and 
pharmaceuticals 

High High High High 

7. Basic metals Medium Medium Medium Medium 

8. Other manufacturing Medium Low Medium Low 

9. Electricity production High Low Low Low 

10. Water supply and 
sewerage 

High High High High 

11. Construction Low Low Medium High 

12. Forestry These sectors were not ranked as they as they do not abstract water and thus 
cannot be assessed based on the four criteria. However, they do significantly 
depend on water. Forestry and water transport are dependent on access to water 
(water quantity), while fishery is dependent on both water quantity and quality. 

13. Fishery 

14. Water transport 

Source: own elaboration 
 
 

                                                      
11 It should be noted that the consumption of the Electricity sector varies significantly depending on the 
technique of cooling applied.  



 

 23 

3.6 Step 3. Categorisation of the selected sectors into levels of dependence on water 

The 14 sectors in Table 5 were grouped into five layers, depending on their degree of 
dependence (see Figure 3): 

• Layer 1. Full dependence, which includes the most water-dependent sector, i.e. 
sector 10. water supply and sewerage. This sector depends on both water quality 
and quantity, and water is its key input. 

• Layer 2. Multiple dependence, which includes the sectors that score HIGH in at least 
three of the criteria, i.e. 1. agriculture; 5. paper products; 6. coke, chemicals and 
pharmaceuticals. In particular, agriculture has the highest consumption of water. 

• Layer 3. Specific dependence, which includes the sectors that score HIGH in at least 
one criterion, i.e. 2. mining and quarrying; 11. construction; 3. food and beverages; 
9. electricity production. 

• Layer 4. Moderate dependence, which includes the sectors that score MEDIUM in 
at least two criteria and LOW in the others, i.e. 7. basic metals; 8. other 
manufacturing; 4. textiles. 

• Layer 5. Dependence, but without water abstraction, which includes sectors that 
do not extract water but are dependent on water, i.e. 12. forestry; 13. fishery; 14. 
water transport. 

 
To account for all other sectors, a sixth layer was defined: 

• Layer 6. Minimal dependence, for which water is not a key input (i.e. the sectors 
called “Services” in this report). 

Figure 4 visualizes the grouping of water dependent sectors by layer, in decreasing order of 
water dependence. The sectors with full water dependence are shown in the lower left-hand 
corner. The level of water dependence decreases going upwards/to the right in the figure. 
Layer 6 is not included in the diagram as this sector has only minimal dependence on water 
and is thus not considered as one of the EU economic sectors that are dependent on water 
as an input.  
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Figure 4 EU's economic sectors that are dependent on water 

 
Source: own elaboration 
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4 Contribution of the water-dependent sectors to the EU 
economy 

4.1 Introduction 

This chapter explores the contribution of the water-dependent sectors to the EU economy. 
Findings in this chapter will provide answers to question Q2. What is the contribution of the 
water-dependent sectors to the EU economy? 
 
The contribution is analysed based on the Gross Value Added, employment and number of 
enterprises (total, and small and medium-size enterprises) for each sector and group of 
sectors. Further, insight is given in the GVA generated with exports to third countries realised 
by these sectors.  
 
The most recent complete information on water abstracted by manufacturing sub-sectors 
relates to the year 2010. The 2010 data have therefore been used as the starting point for the 
analysis. Based on these data the water use by sector and member state in 2015 has been 
approximated by taking into account economic developments from 2010 to 201512.   

4.2 GVA of water dependent sectors 

Figure 5 shows the GVA of the EU economy compared to the GVA of the fourteen water-
dependent sectors, as defined in Chapter 2. The GVA of the sectors that are considered water-
dependent amounted to EUR 3.4 trillion in 2015, equal to 26% of the total EU GVA13. 
 
Figure 5 Total EU GVA and GVA of the water dependent sectors, 2015 

 
Source: Own elaboration, based on data from Eurostat 
 
Figure 6 presents the EU GVA by sectoral layers, as defined in Chapter 2. Notably, the Specific 
water-dependent sectors (L3) and the Moderate dependent sectors (L4) layers contributed the 
most to the EU economy in terms of GVA, each accounting for around 10% of total EU GVA.  
  

                                                      
12 For the year 2015 information on (most) economic indicators (output, value added, employment, etc.) was 
available from Eurostat. 
13 This figure is higher than the one calculated for the USA by the Value of Water Campaign, which states that 
one fifth of the US economy would grind to a halt without a reliable and clean source of water. See: 
http://thevalueofwater.org/the-facts/waters-value. The US Environmental Protection Agency does not provide 
a comparable figure in its study on the importance of water. It states that “the economic value of water is 
significant but elusive” (US Environmental Protection Agency, 2013, p. 10). 

http://thevalueofwater.org/the-facts/waters-value
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Figure 6 Gross Value Added (GVA) of the water-dependent sectors by layer, 2015 

 

Source: own elaboration, based on data from Eurostat database 

Figure 7 shows the breakdown of the shares of the water-dependent sectors in GVA by 

Member State. Figure 8 provides the same information for the water-dependent sectors 

only.  
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Figure 7 Shares of layers L1 to L5 of the total GVA (100%) in each EU member state, 2015 

 

Source: Own elaboration, using data from Eurostat database.  
 

Figure 8 Shares of layers L1 to L5 in GVA of the water dependent sectors, by member state, 
2015 

 
Source: Own elaboration, based on data from the Eurostat database.  
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From Figure 7 and 8, it can be inferred that:  

• The fourteen main water-dependent sectors are most important for the economies 
of Romania, Czech Republic, Slovakia, Ireland, Hungary and Poland and least 
important for Luxembourg. 

• In most EU Member States, the water supply and sewerage sector (Layer 1) is small 
and accounts for less than 1% of the total national GVA. 

• The water-dependent sectors in Layer 2 contribute moderately to the EU economy, 
representing shares of total GVA ranging from 1% to 10%. 

• For a large number of Member States, the water-dependent sectors in Layers 3 and 
4 contribute significantly to the economy, as shown by the higher shares of total 
GVA, ranging between 5% and 33%. The water-dependent sectors in Layer 3 
contribute significantly to the economies of Romania, Poland, Bulgaria, Croatia and 
Lithuania, predominantly due to the food and beverages and construction sectors. 
The sectors in Layer 4 contribute significantly to the economies of Czech Republic, 
Slovakia, Hungary, Germany and Ireland, predominantly because the GVA of the 
Other manufacturing sector is high, e.g. in Czech Republic, Germany and Sweden. 

• For a large number of Member States, the water-dependent sectors in Layer 5 are 
contributing relatively less to the EU economy, with shares of total GVA ranging 
between 0% to 4%. The highest shares for this layer are found for Greece and 
Cyprus, followed by Scandinavian and Baltic countries, where forestry and fisheries 
form a relatively high share of the GVA. 

4.3 Employment and number of enterprises of water-dependent sectors 

This section provides information on the number of people employed (in full time equivalent, 
FTE) and the number of enterprises by Member State in the fourteen water-dependent 
sectors selected in Chapter 2. Data used in this section were taken from the Eurostat annual 
employment and enterprise statistics and cover the years 2010-201514 unless otherwise 
specified. Information on agriculture comes from the AACT_ALI01 data catalogue and from 
Eurostat.  

4.3.1 Employment trend of water-dependent sectors 

Figure 9 shows that in 2015 the fourteen water-dependent sectors, as defined in Chapter 2, 
provided over 43.8 million jobs (FTEs) (24.2% of total employment). When excluding the 
agricultural sector, the share of water related employment is 20% (34.3 million FTE).15   
 
 

  

                                                      
14  2016 dataset is not complete for all countries and sectors, thus the statistics reported cover until 2015. 
15 Agricultural employment and number of enterprises is reported separately due to the ‘special‘circumstance 
of the sector (or data). There are more enterprises then people employed by the sector, in some countries there 
is one person for almost four enterprises. For additional background on the agricultural sector see: 
https://ec.europa.eu/agriculture/sites/agriculture/files/statistics/facts-figures/farm-structures.pdf     

https://ec.europa.eu/agriculture/sites/agriculture/files/statistics/facts-figures/farm-structures.pdf
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Figure 9 Total EU FTE and FTE of the water-dependent sectors in 2015  

 

Source: own elaboration, using data from Eurostat database 16 
 
Figure 10 shows the cumulative employment per layer of the water-dependent sectors. 
Notably, the Specific water-dependent sectors (L3) and Moderate dependent sectors (L4) 
layers contributed the most to the EU employment. The sectors in Layer 3 provided 14.2 
million FTEs in 2015 (7.9% of total EU economy, or 32.5% of all water-dependent sectors17). 
Sectors that are moderately dependent on water (those in layer 4) employ 18.7 million FTEs 
(10.3% of total EU economy and 42.6% of all water-dependent sectors). The water supply and 
sewerage sector provided around 0.5 million jobs (0.3% of total EU economy, 1.3% of all 
water-dependent sectors). Sectors in Layer 2 employed 10.2 million FTEs (5.6% of total EU 
economy and 23.3% of all water-dependent sectors). Finally, sectors that do not abstract 
water, but are dependent on water employ around 0.2 million FTEs (0.1% of total EU economy 
and 0.4% of all water-dependent sectors). 
 
  

                                                      
16 Eurostat does not report the total number of FTE in the EU. The total EU FTE was calculated using the total 
number of employees in the EU minus the part-time/temporary contracts. The number of part-time/temporary 
contracts was added after multiplying them by 0.5, as the EU average of hours worked by part-time workers is 
20.2 hours. Sources: Eurostat database: part-time/temporary contracts, category “Employment and activity by 
sex and age – annual data”. The average amount of hours was taken from the following webpage: 
https://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tps00070&plugin=1. 
17 Calculated on basis of the absolute volumes: 14.2 million / 43.8 million = 33.3%.  

https://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tps00070&plugin=1
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Figure 10 Employment generated by the water-dependent sectors (million FTE and % of 
total EU), 2015 

 

Source: Own elaboration, using data from Eurostat.  
 
Figure 11 shows the same data as Figure 10, broken down by layer and Member State. 
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Figure 11 Breakdown of the employment generated by the water-dependent sectors by 
layer and Member State in 2015 

 

 

Figure 12 shows the historic trend of employment from 2010 to 2015 for each of the five 
layers of water-dependent sectors. Although agriculture is part of Layer 2, it was separated 
from the other sectors in Layer 2 as it shows a strong continuous downward trend in 
employment, quite different from the other sectors of Layer 2. Layers L1 and L4 show an 
increase in employment, while the number of FTEs in layers L3 and L2 (including agriculture) 
decreased.  
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Figure 12 Number of jobs (FTEs) between 2010 and 2015 (2010 = 100), by layer 

 

 

Source: Own elaboration, data taken from Eurostat database 

4.3.2 Number of enterprises in the water-dependent sectors 

Figure 13 and 14 shows that in 2015 there were 16.3 million enterprises in the highly water-
dependent sectors, which is approx. 46% of all EU enterprises. Of the 35 million enterprises 
in the EU a little less than one third (9.7 million) are classified as agricultural, which are mostly 
very small enterprises18. When excluding agriculture, the share of water-dependent 
enterprises in all enterprises in the EU amounts to 26%.  
Figure 13 Number of enterprises in the highly water-dependent sectors compared to the 
total EU economy, 2015 

 

Source: Own elaboration, using data from Eurostat19 

                                                      
18 Eurostat data shows more enterpises than FTEs in agriculture between 2010 and 2014. In 2015 the ratio is 
almost 1.0. 
19 Eurostat reports on the total number of enterprises in the EU business economy 
(https://ec.europa.eu/eurostat/statistics-explained/index.php/Business_demography_statistics). This, 
however, excludes agriculture, forestry and fishing (NACE code A) and public sector and non-market activities 
(NACE codes O to U). Thus, to provide a better estimate of the total number of enterprises in the EU, we added 
the number of enterprise for agriculture, fishing and fisheries to the total number of enterprise in the EU 
business economy.  

https://ec.europa.eu/eurostat/statistics-explained/index.php/Business_demography_statistics
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Figure 14 Number of enterprises in the water-dependent sector (million) and their share in 
the total number of EU enterprises (%)  

 

Source: Own elaboration, using Eurostat database. 
 
Figure 15 shows the historical trend in the number of enterprises between 2010 and 2015 for 
each of the five layers of water-dependent sectors. Similar to Figure 11, 2010 was used as the 
baseline year (2010 = 100) to show the time trend for each water-dependent sector layer. 
Here again, agriculture was separated from the rest of the sectors in layer 2 due to the strong 
continuous downward trend. 
 
  



 

 34 

Figure 15 Number of enterprises between 2010 and 2015 (2010=100), by layer 

 

 

Figure 15 shows that there was a 20% decrease in the number of enterprises in the water-
dependent sectors between 2010 and 2013, followed by a stabilization. This trend is primarily 
driven by the agricultural sector, as other sectors had a less steep decline (or a slight increase). 

4.3.3 Importance of Small and Medium-sized Enterprises in the water-dependent sectors 

In the water-dependent sectors there were 15.3 million Small and Medium-sized Enterprise 
(SMEs), i.e. 93.5% out of a total of 16.3 million enterprises in 201520. Agriculture contributes 
the largest number of SMEs, notably 9.7 million SMEs, which is about 63% of all SMEs in the 
water-dependent sectors. The number of enterprises, and SMEs, decreases by 12% from 2010 
to 2015, mainly due to a decrease of 18% of the number of SMEs in agriculture.  The number 
of SMEs in layer 1 increased by 17% from 2010 to 2015, nonetheless the share of SMEs in this 
layer remains below 0.2%. The other large layers, in terms of SME, are layer 3 (22%) and layer 
4 (10%). The number of SMEs in layer 5 remained stable, at below 2%. 
 
Figure 16 shows that the GVA of SMEs in the water-dependent sectors amounted to EUR 1.5 
trillion in 201521. Even though Layer 2 has the highest number of SMEs, it has a relatively low 
share of GVA, around 19.9% of the total of water dependent sector GVA.  
  

                                                      
20 The total number of SMEs for all sectors was taken from the Eurostat database ‘SMEs – annual enterprise 
statistic by size class- industry and construction’. This database does not contain data for agriculture, fishing and 
forestry, and water navigation sectors. For these excluded sectors the total number of SMEs was assumed to be 
98.8% of the total number of enterprises in the sector (Annual Report on European SMEs, 2016/2017. 
https://publications.europa.eu/en/publication-detail/-/publication/0b7b64b6-ca80-11e7-8e69-
01aa75ed71a1/language-en ) 
21 Value added at factor cost 

https://publications.europa.eu/en/publication-detail/-/publication/0b7b64b6-ca80-11e7-8e69-01aa75ed71a1/language-en
https://publications.europa.eu/en/publication-detail/-/publication/0b7b64b6-ca80-11e7-8e69-01aa75ed71a1/language-en
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Figure 16 GVA of SMEs in the water-dependent sectors, 2015 

 

Source: Own elaboration, using data from Eurostat database. 

4.4 Export value of the highly water-dependent sectors 

The highly water-dependent sectors make up a significant share of the GVA of the EU 
economy. Part of this GVA is realised through exports of final or intermediate goods to 
countries outside the EU. Key examples are high value chemicals and chemical products, high 
value textiles and bottled water. This section discusses the importance of the export-related 
share of the GVA of the highly water-dependent sectors in the EU, which was estimated using 
OECD data22.  
 
The GVA generated by the exports of the water-dependent sectors to third countries consists 
of two elements: 1) the value added related to exports of final goods and 2) the value added 
related to intermediate deliveries to other sectors in third countries (e.g. the value added 
from energy produced in Austria and used in coke production by Germany, which is exported 
to third countries23). 
 

                                                      
22 The OECD “Trade in value added” database (TiVA) provides information on the gross exports from the EU28 
(split per MS) to third countries (see https://stats.oecd.org/index.aspx?queryid=75537). This gives information 
on the value of exports, but in order to derive GVA, additional information is needed. Although Eurostat and 
OECD sector classifications are not 100% compatible, the share of GVA generated by exports can be 
approximated by combining data on gross output of exports from EU 28 with the database on the share of the 
domestic value added of total gross exports (OECD TiVA, 2010). 
23 Next to the information on GVA from exporting final goods it is important to include export (between 
European member states) that is used in products for export to third countries, this is also known as intra-EU 
trade.  

https://stats.oecd.org/index.aspx?queryid=75537
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The total GVA generated by the exported final goods of the water-dependent sectors in the 
EU was EUR 0.7 trillion in 2015. This is almost 20% of the total GVA of the water-dependent 
sectors and 5% of total EU GVA. Exports of final goods to third countries were relatively high 
for the Textiles sector (10% of the total output of the sector), the Chemicals and chemical 
products sector (9%) and the Basic metals sector (6%). 
 
The total GVA derived from exports of final and intermediate goods of the water-dependent 
sectors was EUR 1.5 trillion in 2015, i.e. close to 44% of the total GVA of those sectors and 
11% percent of total EU GVA. The export-related part of output is highest for the Paper 
products (26%), Chemical industry (25%) and Basic metals (36%) sectors.  
 
Table 6 shows the share of exports in the GVA of the water-dependent sectors and of the 
total economy. It distinguishes between direct exports (final goods) and total exports (final 
and intermediate goods)  

The numbers show that water-dependent sectors in Ireland, Hungary, Finland, Germany, 
Sweden and the United Kingdom are highly dependent on exports to generate value added. 
Some member states depend strongly on intermediate products to generate GVA (e.g. 
Ireland and Malta), whereas in other member states more GVA is generated from exporting 
final goods (e.g. Cyprus, Croatia and Greece), see also Figure 17. 
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Table 6 Estimated export value (final and intermediate) of water dependent sectors, as 
share of total GVA and as share of water dependent GVA.  

Member State As percentage of GVA of water-dependent 
sectors 

As percentage of total GVA 

Exports of final 
goods only 

Exports of both final 
and intermediate goods 

Exports of final 
goods only 

Exports of final and 
intermediate goods 

 Belgium  13% 34% 3% 8% 
 Bulgaria  17% 45% 5% 15% 
 Czech Republic  17% 37% 7% 15% 
 Denmark  27% 50% 7% 13% 
 Germany  24% 54% 7% 17% 
 Estonia  19% 46% 6% 14% 
 Ireland  44% 80% 18% 33% 
 Greece  10% 23% 2% 5% 
 Spain  15% 34% 4% 9% 
 France  17% 40% 4% 9% 
 Croatia  14% 27% 4% 8% 
 Italy  24% 51% 6% 13% 
 Cyprus  11% 22% 2% 4% 
 Latvia  12% 32% 3% 8% 
 Lithuania  15% 33% 5% 11% 
 Luxembourg  6% 22% 1% 3% 
 Hungary  26% 52% 9% 19% 
 Malta  47% 83% 6% 11% 
 Netherlands  15% 36% 3% 8% 
 Austria  16% 42% 5% 12% 
 Poland  12% 27% 4% 10% 
 Portugal  18% 42% 4% 10% 
 Romania  11% 25% 4% 10% 
 Slovenia  16% 39% 5% 13% 
 Slovakia  22% 43% 8% 16% 
 Finland  17% 48% 5% 14% 
 Sweden  21% 50% 5% 13% 
 United 
Kingdom  16% 34% 3% 7% 
Total EU 20% 44% 5% 11% 

Source: own elaboration, based on OECD TiVA database, 201524 
 
  

                                                      
24 Specifically: gross export to the world by EU MS and gross export to EU28 by EU MS; share of domestic value 
added in exports of final products as share of total gross exports (exgr_fnldvash); and share of domestic value 
added in exports of intermediate products as share of total gross exports (exgr_intdvash). 
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Figure 17 Value added generated by highly water-dependent sectors, as share of total value 
added 

 
 

4.5 Relative technology advantage of the EU  

To better understand the importance of the EU water sector as a generator of (future) 
income, the relative technology advantage (RTA) of EU28 has been compared to that of other 
major economic regions.  There are two quantitative indicators which provide an insight into 
the RTA of the water sector (Moro et al, 2018).  

• The first indicator is capital expenditure on water technology research and 
development. Although it is probably the best indicator, data on R&D expenditure 
on water related innovations is hard to obtain as is only available at an aggregate 
level (OECD, 2014).  

• The second indicator is the number of water related technology patents, either in 
application or granted status. Patent data is available at a highly disaggregated level, 
which allows for the identification of water related innovations. Using patent data 
to assess the RTA of sectors is a relatively new and debated field of research (Smith, 
2006). Below we set out the key limitations: 
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o Patents do not necessarily generate income25. Chief patent counsels from 
several large companies rate only 5% of their portfolio as “medium to high 
value”, hence 95% of patents fall in the “low” or “zero” value category.26  

o Inventors can sell or license patents so that income can be generated in other 
countries.  

Although the use of patents to assess water-related income has its limitations, it is considered 
the only feasible method to provide quantitative insights in the dynamics in the RTA of the EU 
water sector. 

4.5.1 Data collection 

Data on water technology patents was extracted from the worldwide patent database 
PATSTAT27 (data extracted September 2018)28. The selection and the structure of the 
extracted data are described below.  

• The dataset includes all patents that are a) filed and granted by an international 
patent office (EPO, USPO or WIPO) between 1980-2012, or b) patents filed and 
granted by a national office between 1980-201529; and 

• A selection was made of all water technology related patents (see Moro et al, table 
A.1) for the period 1980-2018. The selection comprises patents filed under: the 
agricultural domain (irrigation technologies); the municipal domain (groundwater 
and surface water extraction; desalination); the urban domain (water collection and 
distribution; domestic water use equipment; water treatment; sanitation; storm 
water); and the industrial domain (domestic supply, extraction & treatment; 
industrial waste water treatment; sewage)30. 
 

The number of patents were aggregated per year and country of origin. Table 7 shows the key 
statistics of the final dataset, which includes 3.9 million national and 1.3 million international 
patents. Most patents are considered part of the industrial domain (97% of national and 99% 
of international patents). The table shows that information on the country of origin for 
national patents is often missing (46% missing for national patents and 20% for international 
patents). EU member states that have a significant number of patents, are Germany, France, 
the UK, Netherlands, Sweden, Finland, Italy and Austria. This conclusion is in line with OECD 
(2014). 
 

                                                      
25https://www.forbes.com/sites/stephenkey/2017/11/13/in-todays-market-do-patents-even-

matter/#7017f60956f3  
26 https://www.quora.com/Are-most-patents-worthless  
27 https://www.epo.org/searching-for-patents/business/patstat.html#tab-1  
28 Patents are assigned to the country which filed the patent, often the residence country of the first inventor/ 
author of the invention. Patents can be filed and granted both at an international and national level. 
International patents indicate that an EU company judge’s protection of its intellectual property right valuable 
not only in the EU, but also outside the EU. An EU company will thus only patent outside of its home market 
(given the extra costs that accompany the patenting process) if some market potential is expected. 
29 International patents filed after 2012 are not completely available in PATSTAT, thus inclusion of information 
after 2012 would bias findings. For national patents this is the case for after 2015. 
30 See Moro et al, Table A.1, for the detailed list. 
https://www.sciencedirect.com/science/article/pii/S2096248718300109  

https://www.forbes.com/sites/stephenkey/2017/11/13/in-todays-market-do-patents-even-matter/#7017f60956f3
https://www.forbes.com/sites/stephenkey/2017/11/13/in-todays-market-do-patents-even-matter/#7017f60956f3
https://www.quora.com/Are-most-patents-worthless
https://www.epo.org/searching-for-patents/business/patstat.html#tab-1
https://www.sciencedirect.com/science/article/pii/S2096248718300109
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Table 7 Descriptive statistics: National and international water technology patents (1980-
2012) 

Water 

technology 

related patents 

per country  

National 

applications 

National 

granted 

International 

applications 

International 

granted 

Share 

international 

applications in 

total 

Total 3.950.462 2.437.451 1.353.507 614.995  

EU-28 705.145 444.211 405.826 194.296 37% 

No country of 
origin 

1.812.875 944.820 271.121 114.966 N/A 

Source: PATSTAT, accessed 09-2018. 

4.5.2 Results on relative technology advantage analysis 

Figure 18 shows the annual number of applications for international patents and actually 
granted international patents by year of application and main economic region31. Comparison 
of the two graphs shows that only part of the applications is indeed granted. The figure further 
shows that the number of applications by EU28 member states increased strongly between 
1990 and 2000 but declined in the following years. From 2006 onwards, the number of 
applications increased again, albeit at a slower pace. From 1994 onwards, the number of 
applications (and granted patents) by EU28 has been higher than that of any other economic 
region. 
 
  

                                                      
31 The information in the figures corresponds to the descriptive statistics in table 7. The patents for which 
information on country of origin is not available is not included in the figures. 
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Figure 18 Number of internationally held water technology related patents for major 
economic region, PATSTAT (1980-2012). Left shows granted patents. Right shows filed 
patents 

 

Source: own elaboration, based on PATSTAT 
 
Figure 19 shows the share of EU as a percentage of the total relevant numbers (applications 
and granted patents; internationally of national patents) for the major economic regions. It 
shows that the share of internationally granted EU patents fluctuates but is relatively high 
41%. The corresponding averages share of granted patents (as share of all granted patents) 
of other major economic zones are: USA 29%; Japan 17%; South-Korea 1,4%; Russian 
Federation 0,5%; China 1,2%; Canada 2,8%; Australia 1,7%; Other 4,4%. The number of 
granted patents (as share of filed patents) is with an average of 44% high compared to other 
major economic zones.  
 
However, the figure shows that that the share of international patents held by the EU has 
been slightly decreasing since 1998, mainly as a result in the increase in number of patents 
held by other economic regions (in particular Japan), as the absolute number of patents filed 
and granted by the EU remained relatively stable. The right-hand graph shows a similar trend 
for nationally filed and granted patents.  
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Figure 19 Internationally and nationally held EU patents as share of all patents, on the left 
side international patents and on the right side national patents 

 

Source: own elaboration, based on PATSTAT 
 
The patent analysis shows that the EU28 is a strong player worldwide when it comes to 
innovation in water technology, having a share of 41% in internationally granted patents in 
this field. This indicates that EU28 has substantial potential to realise added value from 
knowledge. The strong position of EU28 is recently being challenged by other economic 
regions, in particular by Japan. 
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5 Direct use value of water  

5.1 Introduction 

This chapter aims to calculate the direct value of water for water-dependent sectors, i.e. 
agriculture, water supply and sewerage and industry32. Together these sectors account for 
almost all water abstraction. The objective is to respond to question Q3. What is the direct 
use value of water for the water - dependent EU sectors?  

5.2 Methodology 

The previous section described the contribution of the water-dependent sectors to the EU 
economy in terms of value added and employment. This gives a first assessment of the 
importance of water in the economy, because water is vital for these sectors.  
 
In this chapter we calculate the costs of water as an input for the water-dependent sectors: 
the direct use value of water in exchange. This consists of two components: 

1. Acquisition costs, i.e. the costs of getting the water to the location where it is used 
or consumed – this is discussed in section 5.2.1. 

2. Operational costs of water, i.e. the costs related to intake treatment, recirculation 
and discharge treatment – this is discussed in section 5.2.2. 

5.2.1 Water acquisition costs 

The estimation of the exchange value was based on the water abstraction of each sector. Data 
on water abstraction per sector have been obtained from Eurostat, JRC and the OECD (see 
Chapter 3). The acquisition costs have been calculated by multiplying the water abstraction 
of each sector by the water abstraction unit costs (including pumping). Data on the unit costs 
of water for the analysed economic sectors have been obtained from Karabulat et al. (2015) 
for the Danube region, information available on JRC’s water portal and various other sources 
in case more recent information was available and/ or information was missing33.  
 
For the agriculture sector, water acquisition costs per m3 ranges from EUR 0 to EUR 1.2 (this 
does not include the costs for irrigation systems). There is a high variation in abstraction costs 
between countries34. 
 
For the manufacturing sector, water costs per m3 ranges from EUR 0.008 to EUR 4.4. Water 
acquisition costs accounts for between 16% and 83% of the total costs of water as an input, 
depending on the sector. There is, however, a high variation in prices between countries and 

                                                      
32 Industry encompasses the manufacturing, construction –and mining and quarrying sectors. We report 
separately on electricity as the amount of water abstracted and the price per m3 differs strongly from other 
industry sectors. The water used by the services sector is included in the figures for water supply, they not 
necessary depend significantly on water in their production process, but they are a paying water user. 
33 Data on cost per m3 for the electricity sector is scarce. Information on cost of water as an input for the 
manufacturing sector is provided at the Member State level and not divided between various manufacturing 
sectors. Further, it is important to note that at a regional or sectoral level, the real cost can deviate from the 
average cost at Member State level that has been used in the calculations. 
34 In Austria and Estonia agricultural users pay over €1.2 per m3, while a dozen of countries has a water price 
below €0.10 per m3, of which Romania has the lowest price (€0.004 per m3) 
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sectors. In Germany, which is the largest abstractor, the water price is over EUR 4 per m3, 
while in Bulgaria it is EUR 0.008. In most other countries it varies between EUR 0.90 and EUR 
2.  
 
The costs of water in the electricity production sector was estimated at EUR 0.005 per m3 on 
average for the EU and 49% of these costs are water acquisition costs.  
 
The costs of the water supply and sewerage sector was approximated using the costs of water 
for households. This ranges between EUR 0.6 and EUR 5.0 per m3 of water (including all types 
of costs from acquisition to treatment and recirculation)35.  
 
In total, water acquisition costs were estimated at around EUR 135 billion in 2015. The 
majority of these costs are due to the water supply and sewerage sector (see Table 8) and 
reflects the costs of water consumption. 
 
Table 8 Estimated acquisition costs of water of the most water-dependent sectors, 2015 
(billion EUR) 

Water dependent sector Acquisition costs 

Water supply and sewerage (human 
consumption) 

89.2 

Agriculture 20.1 

Manufacturing  16.0 

Electricity 0.3 

Construction & mining 0.7 

Services 8.3 

All water dependent sectors 135 

Source: own elaboration 

5.2.2 Operational costs 

This section presents information on the operational costs for industries related to the use of 
water as an input. These costs are related to intake treatment, recirculation and discharge 
treatment requirements. The costs of irrigation for agriculture have been calculated 
separately. Other water-dependent sectors have no or almost no operational costs. 
 
The operational costs have been estimated based on the cost structure per manufacturing 
industry, as calculated by Statistics Canada (2009). For each manufacturing sector, the 
relation between costs of abstraction, intake treatment, recirculation and discharge 
treatment has been calculated. Similar to estimation of acquisition costs, the share of the 
operational cost component is multiplied with the total costs of water per sector.  

                                                      
35 At the EU level, in cases where the water expense does not equal the output of the water sector at MS level, 
this can be due to three factors: 1) taxation (which increases prices for consumers, but does not affect the water 
sector’s output); 2) subsidies (which decreases prices for consumers, but does not affect the water sector’s 
output); and 3) leakage (which does not affect price or consumed quantity, but makes water expenses higher 
than the water sector’s output, because water abstraction data is measured at the utility level). For instance, in 
Italy we find a difference of 21% between the water sector’s output and the water expenses. This can be 
explained with the fact that Italy is known for providing free water in public areas, hence the difference can be 
attributed to a subsidy. In the Netherlands water expenses are 73% higher than water output, which is 
predominantly due to taxation by local governments. 
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Total operational expenditures other than pumping (which is part of the acquisition costs) 
were estimated to be EUR 38 billion in the EU, based on 2016 water abstraction36. Operation 
expenditures were divided into: 

• Costs for intake treatment: EUR 11 billion. 

• Costs for recirculation: EUR 4 billion.  

• Costs of discharge treatment: EUR 20 billion. 

• Cost of irrigation: EUR 3 billion. 

Among these sectors, the coke, chemicals and pharmaceuticals manufacturing sectors have 
particularly high intake costs (EUR 9 billion) and discharge treatment costs (EUR 11 billion). 
Operational costs for irrigation were estimated at EUR 2.8 billion.  
 
Figure 20 shows the breakdown of the different kinds of operational costs for industry by 
Member State. Germany has very high operational costs and is therefore not fully displayed 
in the Figure (EUR 4.4/m3 according to JRC37). 
 
There are large differences between operational costs of water across the different member 
states. They are highest (in absolute as well as relative terms) for the industrial and 
agricultural sectors in Germany. German industries spend EUR 21 billion annually on 
operational costs related to water, whereas industries in France, Netherlands and Italy spend 
only EUR 2-3 billion annually. In Spain, Portugal and Greece operational costs for irrigation 
play a significant role.  
 
The high operational expenditures for water treatment and recirculation in Germany are due 
to a combination of high average cost of water for industry and significant water use by the 
coke, chemicals and pharmaceuticals, paper products and basic metals sectors. Similar 
economic sectors are large industrial water abstractors in Ireland, the Netherlands, Finland, 
Sweden and Belgium. The share of costs of water in irrigation is predominantly high in Italy, 
Spain, Greece, Portugal and Bulgaria. The costs of irrigation are low in Scandinavia and the 
Benelux, especially when compared to their agricultural output and value added. The analyses 
performed in Berbel J. & Schellekens J. et al. (2018)38 provides an analysis on the efficiency of 
water abstraction for selected river basins. 
 
 

 

 

                                                      
36 Data on treatment, recirculation and discharge treatment cost are based on information reported by Statistics 
Canada (2009). This source was found to give the most comprehensive overview of the various types of costs 
for individual manufacturing sectors. 
37  http://water.jrc.ec.europa.eu/waterportal  
38 Berbel, Expósito, del Mar Borrego, Palomo-Hierro, Motilla-Lopez and Schellekens (2018): Review of alternative 
water allocation options. Deliverable to Task A4B of the BLUE2 project “Study on 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”. Report to DG ENV. 

http://water.jrc.ec.europa.eu/waterportal
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Figure 20 Operational costs of industries, by Member State, annual cost (excluding 
Germany, which spends 21 billion euro)), 2015 

 

5.3 Limitations of the methodology 

As explained in Chapter 4, about 26% of the EU's Gross Value Added is created by water-
dependent sectors. The results from the current chapter show that the direct use value of 
water, i.e. the cost of water as an input approximated by market prices is between 2,5% and 
5% of the GVA realised by these sectors39.  
 
It is important to note however that assessing the direct use value of water using market 
prices results in a significant underestimation of the use value of water to society. This can be 
attributed for example to the fact that water is often abundant and relatively easy to abstract 
especially when compared to other production factors such as raw materials. The value of 
water is therefore likely to increase in the (near) future when water becomes a more scarce 
resource. Other reasons why the direct use value of water is an underestimation is because 
water use is not always metered; water is sometimes under-priced; and/ or not even priced 
at all. As such, the values presented in this chapter present the absolute lower bound of the 
water value range. 
 
Further, regarding data availability it needs be noted that data is not always available at the 
appropriate level of disaggregation. Information on costs per m3 for industry (encompassing 
manufacturing, construction, mining and quarrying and electricity) is for example not 
available disaggregated at sectoral level. Moreover, acquisition and operational costs of 
water for individual enterprises is likely to differ from the information currently available at 
member state level.  

                                                      
39 We provide a range, because 51% of the ‘market price’ of water (upper bound) stems from the drinking water 
sector, a sector which is highly regulated, and one could argue that the ‘market price’ of other sectors should be 
compared to their GVA only (resulting in around 2,5% of GVA).  
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6 The indirect use value of water assessed through the Avoided 
Cost methodology 

6.1  Introduction 

The indirect use value of water includes all benefits derived from water, but which do not 
entail direct interaction, such as for example the dilution of pollution in water bodies. They 
are usually related to regulating and cultural ecosystem services. 
 
Indirect use values are difficult to calculate because they encompass a wide range of benefits 
and are based on a complex network of interactions and synergies between ecosystems, 
abiotic components, manufactured goods, and human labour. 
 
In this chapter we aim to capture part of the indirect value of water using the Avoided Cost 
methodology. This answers question Q4. How can indirect use values of water be estimated 
based on avoided costs? 

6.2 Methodology 

The Avoided Cost methodology estimates the economic value of benefits provided by a 
natural resource – water in this case - by calculating the costs of providing the same benefits 
with alternative means. Hence, it estimates part of the regulating ecosystem services. 
 
The Avoided Cost approach calculates the cost of the next best option to access water in 
sufficient quality and quantity. The rationale is that water users can currently choose the 
cheapest from two mutually exclusive alternative options, and therefore the difference 
between the current costs and the costs of the next best option (i.e. the avoided costs) is the 
benefit for the water user. Costs were calculated in this report by developing a number of 
plausible alternatives for each water-dependent sector and calculating the related additional 
cost of accessing water.  
 
Alternatives to the current situation are for example additional water treatment for 
manufacturing and mining; alternative cooling for electricity generation; alternative means 
or a shift in time for (water) transport; and an increase in water efficiency for agriculture. For 
the water supply sector (and services) the option of desalination can be considered a plausible 
alternative method to deliver water to consumers.  

6.3 Results 

Table 9 shows the minimum and maximum avoided costs per sector in the EU 28 and 
summarises how these figures were calculated for each sector.  
 
The costs of the next-best alternative by sector have been estimated for a minimum and 
maximum scenario. The alternatives per sector were calculated for either quality or quantity, 
choosing the water dimension which most significantly affects the exchange value of that 
sector. As such, the reported numbers are a (minor) underestimation of the total avoided 
costs, as the less important water dimension (i.e. quantity or quality) has not been 
considered. 
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Table 9 Avoided costs per sector in the EU28 (million EUR) 

Sector Minimum Maximum Methodology 

Agriculture 443 3.247 Avoided costs are those related to 1) switching from surface 
to groundwater, which is more expensive (assuming that 
sufficient groundwater is available); 2) investing in more 
efficient irrigation systems (needed in case of water scarcity); 
3) a combination of the two. 

Manufacturing 
sector 

2.958 8.379 Avoided treatment cost that would be required if quality of 
surface water were higher than today (if all surface water 
were already in good status). Higher surface water quality 
would require an increase in discharge treatment costs (but 
intake treatment would often still be required - for instance 
the chemical sector often needs mineral - free water). 

Mining and 
quarrying 

93 305 Avoided water treatment costs, calculated as for the 
manufacturing sector. 

Electricity 643 1.277 Moving from cooling with water to cooling with air, i.e. hybrid 
cooling (air + water) for MS with Water Exploitation Index 
(WEI) between 20 and 40%; dry cooling for WEI over 40%. 

Water transport 1,068 1.212 Cost for the sector if the quantity of water in inland waterways 
were not sufficient for the vessels to navigate. This would 
require reducing the load or using smaller vessels; partly move 
from inland navigation to road or rail transport. The literature 
indicates that this modal shift to road and rail would be 
smaller than 10%. Jonkeren et al. (2007) estimated the effect 
of changes in water depth on the price per tonne and on the 
load in the North-western European inland waterway 
transport. Their results were extrapolated to the EU based on 
GVAs. 

Water supply and 
sewerage (and 
water used by 
services) 

19,093 79,660 Avoided costs are costs of desalination, which will be 
necessary if water becomes scarce. The cost of desalination 
was estimated at between EUR 0.4 and 1.25/m3 for salt water 
and between EUR 0.2 and 0.7/m3 for brackish water. The 
transport costs were calculated at between EUR 1 and EUR 2. 
As a result, the water costs with desalination were estimated 
to be between EUR 1.40 and EUR 3.25 higher than the current 
costs. 

Total 24,298 94,079 The results are available for 4 EU regions (north, west, east 
and south) in Annex X. 

Source: own elaboration 
 
The costs of the next-best alternative are estimated to range between EUR 24 billion and EUR 
94 billion. At the EU level the avoided costs calculated in this way are between 15% and 55% 
of the direct use costs40. The avoided cost represents part of the indirect use value of water. 
 
These results demonstrate that if enterprises were no longer able to access water at present 
levels of quantity and quality, their direct use costs could increase significantly. However, in 
line with the results presented in chapter 5, the avoided costs represent only a small 
percentage of the value added realised by the water-dependent sectors.  
 

                                                      
40 The direct use value is estimated at 173 billion euro (chapter 5). 
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It is important to note that the application of the measures listed in table 9 above would 
reduce water abstraction substantially, by e.g. 20% in agriculture and by over 50% in 
electricity production. It should also be noted that various business cases on investment in 
water saving or water treatment technologies show positive financial returns41. 

6.4 Limitations of the methodology 

The Avoided Cost methodology is not easy to apply, as it estimates the impact of decisions 
that would be taken at a micro level, and extrapolation of those decisions to entire sectors 
and countries can result in errors.  
 
In addition, the development of alternatives is inevitably arbitrary. It could be a situation in 
which the water system has bad ecological status, a situation in which far less water is 
available, or available water is of unsuitable quality. Moreover, the implications of these 
hypothetical scenarios may differ depending on the sector and member state (e.g. due to 
different climate or topography). This means that a wide range of options can theoretically 
be envisaged, resulting in a wide variety of estimations. However, as this study has a EU28 
scope, it does not allow development of detailed alternative situations for each country/ 
region.  
 
Further, it should be kept in mind that the Avoided Cost methodology can only capture a very 
limited set of indirect use values, and therefore its results cannot be taken as an 
approximation of indirect use values entirely. In other words, the results of avoided-cost 
estimations should not be misinterpreted as an assessment of the “value” of natural 
resources, because they only consider the value of one specific function of ecosystems, while 
overlooking others. As an example, assessing the value of nitrogen-removing river ecosystems 
based on the avoided cost of waste water treatment will ignore the other ecosystem services 
(e.g. aesthetic value) provided by the same ecosystems. 
 
The advantage of this methodology over those based on stated and revealed preferences (see 
next chapter) is that it is based on empirical data and market prices, and not on subjective 
perceptions, which can be unreliable, as people are often not aware of the benefits they 
receive from nature. Hence, the figures presented in this chapter provide useful overall 
estimates and provide a useful argument to support investments in water quantity or quality. 
 
 

                                                      
41 See for instance Annex 2 in: Morgan and Orr (2015). 
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7 The indirect use value of water assessed based on subjective 
preference methodologies 

7.1 Introduction 

Water provides a wide range of ecosystem services to humans, and the direct and indirect 
use values discussed in Chapter 5 and 6  only represent part of the value of water to human 
welfare and economy (Morgan and Orr, 2015). 
 
This chapter complements the previous chapters with a discussion on the value of water as 
assessed by methodologies based on perception, which are generally used to assess 
regulating and cultural ecosystem services, and can cover both indirect and non-use values. 
This chapter provides insight into Q5. How can indirect (and non-)use values of water be 
estimated based on subjective preferences?  

7.2 Methodology 

This chapter is based on a literature review of studies that have attempted a valuation of the 
indirect and non-use values of water, using both revealed and stated preferences.  
 
Table 10 shows some examples of valuation of indirect and non-use values of reaching good 
status, as defined in the Water Framework Directive (WFD). Most of them use stated 
preference methods. In a stated preference study the value of e.g. water is assessed using a 
survey that asks respondents to state their willingness to pay (WTP) to improve water quality 
from a certain status to a different (often better) status.  
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Table 10 Literature findings on indirect and non-use values of reaching WFD objectives 

Country Methodology Values  Approach Reference 

United 
Kingdom 

Stated 
preferences 
(contingent 
valuation and 
choice 
experiment) 

From bad to poor status: EUR 
20.000 per km stream; from 
poor to moderate status: EUR 
23.000 per km stream; from 
moderate to good status: EUR 
26.500 per km stream 

Large-scale stated preference 
study designed to estimate the 
non-market benefits for 
households in England and 
Wales arising from the WFD.  

Metcalfe et 
al., 2012 

Denmark Benefit 
transfer using 
previous 
stated 
preferences 
studies 

The Willingness to Pay (WTP) 
to reach good status: 
Streams: EUR 
68/households/ year 
Lakes: EUR 14-
71/households/ year 
Fjords: EUR 25-
97/households/ year 

WTP values were derived from 
a previous stated preference 
study on the Odense Fjord 
basin  

Jensen et al., 
2013 

Ireland Revealed 
preferences 
(travel cost 
methodology) 

The additional benefit of 
angling in waters with high 
ecological status with respect 
to waters with low status:  
Game anglers: EUR 122/ 
fishing trip day;  
Combo anglers: EUR 52/ 
fishing trip day;  
Coarse anglers: EUR 16-93/ 
fishing trip day 
 

Assessment of the impact of 
water quality on recreational 
angling demand in the 
Republic of Ireland. The 
number of angling days per 
trip (or number of trips per 
year) was modelled as a 
function of travel cost and 
respondents' characteristics. 

Curtis and 
Stanley, 
2016 

Germany Stated 
preferences 
(discrete 
choice 
experiment) 

The mean WTP to reach each 
quality status: 
Moderate: EUR 15.71 
household/ year 
Good: EUR 38.65 household/ 
year 
very good: EUR 46.785 
household/ year 
The WTP of achieving good 
quality status for the Berlin-
Brandenburg region was EUR 
419 million/ year. 

Assessment of the impact of 
different levels of water 
quality improvements 
(moderate, good, and very 
good), based on: water 
quality, recreation, and animal 
and plant species in and 
around the waters. 

Meyerhoff 
et al., 2014 

Norway Stated 
preferences 
(contingent 
valuation and 
choice 
experiment) 

The mean WTP for an 
improvement to good 
ecological status or better: 
1070 -2000 
NOK/household/year. 

Assessment of the benefits of 
attaining good ecological 
status in water bodies (Lake 
Vestre Vansjø and Lake 
Storefjorden) in Norway. 

Barton et al., 
2010 

France Stated 
preferences 
(choice 
experiment) 

The WTP to reach good 
ecological status in the river 
basin: EUR 80.9 household/ 
year. 

Assessment of the value of 
water quality management in 
a river basin located in Lower-
Normandy, France. 

Poirier and 
Fleuret, 
2010 
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The conclusion of this literature review is that, while revealed preference techniques (e.g. the 
travel cost methodology) use actual spending behaviour and thus have the potential to be 
more robust, they require a large amount of data. In addition, it is difficult to separate the 
water-related part of the expenditures. Furthermore, it is difficult to extrapolate revealed 
preference study findings (using benefit transfer), to predict effects at a different location 
and/ or scale. 
 
For this reason, this chapter employs the results of studies using methodologies based on 
stated preferences,42 i.e. willingness-to-pay studies. The advantage of stated preference 
methodology is that it is able to capture a wide range of regulating and cultural ecosystem 
services, and can provide information on indirect use and non-use value together, including 
components of value that are difficult to assess with other methodologies.  

7.2.1 Results 

Despite differences in methodological approaches and size of studies and areas investigated, 
we found that there is a remarkable consensus on the values of water for countries like 
Denmark, Germany, France and Norway, with the highest figures for willingness to pay to 
reach good ecological status in Norway (up to EUR 211/ household/year) and Denmark (up to 
EUR 97/ household/year) followed by France (up to EUR 80/household/year) and Germany 
(up to EUR 39/ household/year). 
 
Although being aware of the many differences between the above examples (e.g. GDP, 
culture and geographical situation) we use these results to provide an indication of the 
magnitude of the potential value from reaching good status across the EU.  
 
When multiplying the above results by the 220 million households in the EU (2016)43, the total 
indirect and non-use water value, as assessed using the stated preference methodology and 
benefit transfer across the EU, is somewhere between EUR 9 billion and EUR 45 billion per 
year44. This means that according to these studies, individuals would be willing to pay 
between EUR 20 and EUR 100 per capita per year to increase quality of waters to good status.   

7.2.2 Limitations of the methodology 

The numbers provided in section 7.2.1 should be interpreted with caution for a number of 
reasons. First of all, WTP studies are not reliable because in many cases people are not aware 
of the benefits they receive from nature. In fact, methodologies based on stated or revealed 
preferences tend to introduce a bias in favour of cultural ecosystem services, which in many 
cases are the most visible ones. Secondly, even if people are aware of the benefits they 
receive from natural resources, it is difficult to assign a monetary value to them in a 
meaningful way, i.e. comparing them with the price of other goods and services that do have 
a market price. 
 

                                                      
42 Thus the study from Ireland in the Table 10 is not taken into account. 
43 http://ec.europa.eu/eurostat/statistics-explained/index.php/Household_composition_statistics (23.05.2018) 
44 The values are calculated using the household willingness to pay results from the Norwegian study in Table 10 
(EUR 211/household/year) and the German study in Table 10 (EUR 39/household/year) and multiplying these 
by the 220 million households in the EU, thus giving a lower and higher range.  

http://ec.europa.eu/eurostat/statistics-explained/index.php/Household_composition_statistics
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In addition, it is very difficult to extrapolate the results of WTP studies to other contexts, 
because answers depend significantly on local cultural, economic, political, social and 
environmental factors. Differences between the primary studies and the countries to which 
their results are extrapolated can lead to significant over- or undervaluation.  
 
Finally, not enough data on water quality of rivers, water bodies and coastal zones are 
available in the WISE database (where information from the River Basin Management Plans 
is collected). Lack of this information makes it very difficult to extrapolate the results of WTP 
studies at the EU level. 
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8 Key findings, conclusion and way forward 

8.1 Key findings 

This study looked at the value of water in a holistic way. It aimed at answering five 

questions: ow c 

1. Which are the EU economic sectors that are dependent on water as input? To what 

extent do they depend on water?  

2. What is the contribution of the water-dependent sectors to the EU economy?  

3. What is the direct use value of water for the water-dependent EU sectors? 

4. How can indirect use values of water be estimated based on avoided costs? 

5. How can indirect use values of water be estimated based on subjective preferences?  

an indirect use values of water be estimated based on subjective preferences? 

Question 1: Which are the EU economic sectors that are dependent on water as input? To 
what extent do they depend on water?  
 
Fourteen EU economic sectors were classified as water dependent, based on, among other 
factors, water abstraction data. Their relative dependence on water was further assessed 
using four criteria: C1. Water abstraction; C2. Share of water costs in total output; C3. 
Dependence on water quality; and C4. Consumed water.  
 
The sectors were ranked on each of the four criteria. The result is shown in Table A. 
 
Table A. Ranking of the water–dependent sectors using four water dependence criteria  

Sector 
C1. Water 

abstraction 
C2. Share of 

water costs in 
total output 

C3. Dependence 
on quality 

C4. Dependence 
on consumed 

water 

1. Agriculture High High High High 

2. Mining and quarrying Low High Low Low 

3. Food and beverages Medium Medium High High 

4. Textiles Low Medium Low Medium 

5. Paper products High High High Medium 

6. Coke, chemicals and 
pharmaceuticals 

High High High High 

7. Basic metals Medium Medium Medium Medium 

8. Other manufacturing Medium Low Medium Low 

9. Electricity production High Low Low Low 

10. Water supply and 
sewerage 

High High High High 

11. Construction Low Low Medium High 

12. Forestry These sectors were not ranked as they as they do not abstract water and thus 
cannot be assessed based on the four criteria. However, they do significantly 
depend on water. Forestry and water transport are dependent on access to water 
(water quantity), while fishery is dependent on both water quantity and quality. 

13. Fishery 

14. Water transport 

 
Based on this analysis, sectors that are dependent on water in the EU were divided into five 
categories (called layers in this report): 
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• Layer 1. Fully dependent sectors: water supply and sewerage 

• Layer 2. Multiple dependent sectors: agriculture; paper products; coke, chemicals 
and pharmaceuticals 

• Layer 3. Specific dependent sectors: mining and quarrying; construction; food and 
beverages; electricity production 

• Layer 4. Moderate dependent sectors: basic metals; other manufacturing; textiles 

• Layer 5. Non-abstractive dependent: forestry; fishery; water transport. 
 

Question 2: What is the contribution of the water-dependent sectors to the EU economy? 
The Gross Value Added (GVA) of the fourteen water-dependent sectors in the EU28 was over 
EUR 3.4 trillion in 2015. This was equivalent to 26% of the total EU GVA in that year.  
 
Figure 21 shows GVA by layer of water-dependent sectors for the EU28. Specific water 
dependent sectors (L3) and Moderate water dependent sectors (L4) have the highest 
contribution to the EU economy in terms of GVA. 
 
Figure 21 GVA and output by sectors, 2015 

 
 
Part of the GVA of the fourteen water-dependent sectors is realised through exports of 
products and services to third countries. It was estimated that 20% of the GVA realised by 
water-dependent sectors in 2015 was due to exports of final products, equal to 5% of total 
GVA of the EU. If indirect exports (intermediate deliveries of the water-dependent sectors to 
other exporting sectors) are also included, around 44% of the GVA of water-dependent 
sectors is realised in exports to third countries, or 11% of total GVA of the EU. 
 
In addition, income can be realised (in future) on the basis of (exports of) water knowledge. 
Patents data show that over 40% of the international patents relating to water technology 
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were registered by EU parties (mainly companies). In recent years, the share of the EU has 
been declining somewhat, due to a growing number of patents registered by non-EU parties. 
 
The fourteen most water-dependent sectors together provided approximately 44 million jobs 
(FTEs) in 2015, which was 24.2% of total EU employment. The sectors classified in layers 2, 3 
and 4 generate most of this employment, with respectively 12 million, 14.2 million and 18.7 
million FTEs.  
 
In the same year, there were 16.3 million enterprises in the fourteen sectors that are highly 
dependent on water, of which 9.7 million in agriculture (63%). The vast majority (94%) of 
these enterprises are small and medium scale enterprises. 
 
Question 3: What is the direct use value of water for the water–dependent EU sectors?  
The direct use value of water of the fourteen water-dependent sectors, i.e. the cost of water 
to its users, includes two components: 
 
1) Acquisition costs, i.e. the costs of getting the water to the location where it is used or 
consumed. Acquisition costs were calculated by multiplying water abstraction costs (including 
pumping) by water use. These costs are estimated at around EUR 135 billion for EU28, based 
on extrapolation of 2010 water abstraction data to 2015 using economic output as scalar. The 
majority of these costs relate to the water supply and sewerage sector, in particular provision 
of drinking water to economic sectors and households (89 billion). 
 
2) Operational costs of water were estimated at EUR 38 billion in 2015. Operational costs 
consist of costs for intake treatment (around EUR 11 billion), costs for recirculation (EUR 4 
billion), costs of discharge treatment (EUR 20 billion) and costs of irrigation (EUR 3 billion). 
Intake and discharge treatment costs are especially high for the coke, chemicals and 
pharmaceuticals manufacturing sector. 
 
Table B summarises the acquisition and operational costs for selected water-dependent 
sectors. 
 
Table B. Acquisition and operational costs for main water-dependent sectors, EUR billion, 
2015 

 Acquisition costs Operational costs 

Water supply and sewerage 89.2 0 

Agriculture 20.1 2.8 

Coke and petroleum products 5.5 20.9 

Other manufacturing 4.8 0.3 

Food and beverages 2.4 2.1 

Other water dependent sectors 13 11.9 

Total 135 38 

 
It is important to note that assessing the direct use value of water using present market prices 
results in a significant underestimation of its value to society. The reason for this is that water 
prices tend to be (very) low, due to the general abundance of water as compared to other 
natural resources.  
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Question 4: How can indirect use values of water be estimated based on avoided costs? 
There are various methodologies described in the literature to assess the indirect use value 
of water, i.e. the value related to the regulating and cultural ecosystem services provided by 
water. However, each of these methodologies has limitations. These limitations mean that it 
is not possible to come to a full approximation of the indirect use value of water.  
 
Given the limitations, the Avoided Costs methodology was used in this report to assess part 
of the indirect use value of water, based on the costs that specific economic sectors would 
face if access to water were limited. This approximation has the advantage that it is based on 
market prices of alternative means and not on subjective (and potentially biased) perceptions, 
as other methodologies that are normally used to assess indirect use values.  
 
The Avoided Cost methodology estimates the costs of applying the next best technology that 
would be needed to support present production levels in case of limited access to water, i.e. 
water saving or water treatment technologies. The costs were calculated for the entire EU. 
The following alternatives were explored, taking into account the different climate regions: 
 

• Switching from surface to groundwater and investing in more efficient irrigation 
systems for the agriculture sector: between EUR 440 million and EUR 3,250 million; 

• More advanced water treatment for the manufacturing sector: between EUR 2,950 
and EUR 8,400 million; 

• More advanced water treatment for the mining and quarrying sector: between EUR 
100 and EUR 300 million; 

• Moving from cooling with water to cooling with air for the electricity sector: 
between EUR 650 and EUR 1,250 million; 

• Adjustments for the water transport sector, such as reducing loads, using smaller 
vessels, partly moving to road/rail transport: between EUR 1,100 and EUR 1,200 
million; 

• Desalination for water supply to households and use by the services sector: between 
EUR 19,000 and EUR 79,700 million. 

Application of these alternative technologies would imply that the costs of using water would 
be 15 to 55% higher than current total cost at an aggregate EU level. 
 
While providing interesting information, this assessment by no means captures the full 
indirect use value of water, since it only relates to a part of the regulating ecosystem services 
provided by water and does not capture cultural services. Further, this methodology is subject 
to high uncertainties and data gaps.  
 
Question 5: How can indirect use values of water be estimated based on subjective 
preferences?  
Various methodologies based on subjective preferences have been applied in recent years to 
assess the indirect use value of water. Of these, the stated-preference approach, which 
explores individual’s Willingness-to-Pay (WTP) for improved environmental conditions, has 
the least drawbacks and limitations. 
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This report provides a rough approximation of the indirect use value of water at the EU level, 
extrapolating results of WTP studies that have been carried out in various Member States. 
The objective of the exercise was to value the marginal value of increasing water quality to 
good status, as defined by the Water Framework Directive. The results show a value between 
EUR 9 and EUR 46 billion per year.  
 
The advantage of this approach is that it is able to capture a wide range of regulating and 
cultural ecosystem services, and can provide information on both indirect use and non-use 
values, including components of value that are difficult to estimate with other methodologies. 
However, the drawback of this kind of methodology is that it only values the benefits that 
people are aware of, which can result in a significant underestimation of the ecosystem 
services provided by water. In practice, people cannot easily assign a monetary value to 
benefits in a meaningful way. Further, as valuation studies based on subjective preferences 
are not available for all Member States, extrapolation is needed to estimate values at the EU 
level. Data extrapolation is problematic because the results of WTP studies are significantly 
dependent on local socio-institutional, political, geographical and economic factors.  

8.2 Conclusion and way forward 

This study aimed at filling the knowledge gap about the value of water, and about how it 
contributes to economic development and EU well-being. The study demonstrated that 26% 
of the EU’s value added is generated by economic sectors that are highly dependent on water 
in sufficient quantity and/or quality. These same sectors also provide 44 million jobs. Thanks 
to its long-standing history of water legislation, the EU is also a strong player worldwide when 
it comes to innovation in water technology, having a share of 40% in internationally granted 
water technology patents. 
 
The study demonstrated the importance of having water legislation in place. By looking at the 
hypothetical scenario in which the current access to water would be reduced, it is estimated 
that the use of alternative means or technologies would increase the cost of water by 15 to 
55%.  
 
From the study it is very clear that estimating the full value of water is very difficult if not 
impossible. Two key points should be the focus of further efforts and attention: 
1) When looking at even basic concepts such as water consumption per economic sector, it 

is noted that data (i.e. official statistics) are often incomplete, not up-to-date and not 
available at a meaningful level of disaggregation; and 

2) Water is essential for all life on the planet and it is almost impossible to produce a 
meaningful estimate of the value, for example, of the ecosystem services it delivers. 
Further work is therefore needed to collect the relevant data and to develop 
methodologies to make such estimations, because what is not valued runs the risk of not 
being protected. Case studies have shown that the true value of water only became 
apparent when it was no longer available.  

 
The results of this study are important for the development and review of water policy. They 
are highly relevant for the ongoing Fitness Check of EU water policy. Understanding the value 
of water on micro and macro levels is a critical component of the understanding of the 
relevance of the legislation. Monetarising values and presenting how the WFD safeguards 
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these values is critical, when entering into the dialogue with MS on implementing measures. 
The consideration of values is also integral to discussion of efficiency of the legislation. The 
costs involved in delivering the WFD need to be compared to the values of the water 
outcomes from implementing the WFD as well as the wider benefits. Thus, efficiency analysis 
should take validation results into account. The results are also relevant to other aspects of 
the Fitness Check, including the effectiveness, i.e. are the values of water being protected 
and/or enhanced, and the EU-added value. i.e. the degree to which the WFD is contributing 
to enhancing the overall EU economy and individual economic sectors. 
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10 List of acronyms 

CICES Common International Classification of Ecosystem Services initiative 

EC European Commission 

EU European Union 

FTE Full Time Employee 

GDP Gross Domestic Product 

GVA Gross Value Added 

NACE Nomenclature of Economic Activities 

RBMP River Basin Management Plan 

WFD Water Framework Directive 

WPI Water Productivity Index 
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11 Glossary 

Cultural ecosystem services: non-material benefits that individuals obtain from an ecosystem 
(e.g. spiritual enrichment, recreation, aesthetic pleasure). 
 
Ecosystem service: the direct and indirect contributions of ecosystems to human well-being. 
The Millennium Ecosystem Assessment (2000) categorises ecosystem services into 
supporting, provisioning, regulating and cultural ecosystem services. 
 
Gross Value Added (GVA): output (at basic prices) minus intermediate consumption (at 
purchaser prices); it is the balancing item of the national accounts' production account. 
 
Market values: the amount for which something can be sold in a market, i.e. value in 
exchange. 
 
Non-market values: the amount people would be willing to pay for a good or service if sold 
in a market. 
 
Non-use values: refers to the value attached to some natural resources even though there is 
no actual, planned or possible use. The main categories of non-use values are bequest values 
(value for saving for future generations), altruistic values (value from knowledge of use of 
resource by others in the current generation), existence values (value from knowledge of 
continued existence) and option values (potential future direct and indirect use values).  
 
Provisioning services: products that are directly obtained form an ecosystem (e.g. water, 
food, wood). 
 
Regulating services: benefits obtained from the regulation of ecosystem processes and 
functions (e.g. soil formation and composition, pest and disease control, climate regulation). 
 
Total Economic Value (TEV): value derived from a natural resource. Usually it is divided into 
use and non-use values.  
 
Use values: benefits related to the actual use, planned use, or possible use of a natural 
resource. The three main categories of use values are direct use values (outputs that can be 
consumed directly and have an abstractive value), indirect use values (societal or functional 
benefits, as well as non-abstractive values that support economic activities (e.g. navigation) 
and option values (potential future direct and indirect use values).  
 
Water abstraction (water use): refers to freshwater taken from ground or surface water 
sources, either permanently or temporarily, and conveyed to a place of use. Examples are 
abstractions for public water supply, irrigation, industrial processes and cooling of electric 
power plants. 
 
Water consumption (net use): refers to freshwater that is not returned to the original water 
source after being withdrawn. 



 

 64 

Willingness to pay (WTP): the price that an individual would accept to pay to avoid the 
loss/degradation of a natural resource or to ensure its improvement/recovery.  
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Annex A Background on delineation of water dependent sectors 

Introduction 
This annex gives background information on the delineation and classification of water-

dependent sectors as presented in chapter 3 of the main report. The annex concentrates on 

the classification of sectors used in the report and two of the four criteria applied, namely C3. 

Dependence on quality and C4. Dependence on consumed water. 

Definition of the sectors 
The first step in the assessment was the definition of the sectors to be used in the analysis. 

The definition is based on the NACE codes. As water abstraction data are not available at the 

two-digit level, but only at aggregate level, sectors have been grouped in such a way that 

water abstraction data could be used. This resulted in the following grouping (and names) of 

sectors. 

Table A.11 Overview of NACE codes 

NACE Code Shortened name for rest of report 

01 Crop and animal production, hunting and related 
service activities 

Agriculture 

02 Forestry and logging Forestry 

03 Fishing and aquaculture Fishery 

05 Mining of coal and lignite 
06 Extraction of crude petroleum and natural gas 
07 Mining of metal ores 
08 Other mining and quarrying 
09 Mining support service activities 

Mining and quarrying 

10 Manufacture of food products 
11 Manufacture of beverages 
12 Manufacture of tobacco products 

Food and beverages 

13 Manufacture of textiles 
14 Manufacture of wearing apparel 
15 Manufacture of leather and related products 

Textiles 

17 Manufacture of paper and paper products Paper products 

19 Manufacture of coke and refined petroleum products 
20 Manufacture of chemicals and chemical products 
21 Manufacture of basic pharmaceutical products and 
pharmaceutical preparations 
22 Manufacture of rubber and plastic products 

Coke, chemicals and pharmaceuticals 

24 Manufacture of basic metals Basic metals 

16 Manufacture of wood and of products of wood and 
cork, except furniture; manufacture of articles of straw 
and plaiting materials 
18 Printing and reproduction of recorded media 
23 Manufacture of other non-metallic mineral products 
25 Manufacture of fabricated metal products, except 
machinery and equipment 
26 Manufacture of computer, electronic and optical 
products 
27 Manufacture of electrical equipment 
28 Manufacture of machinery and equipment n.e.c 

Other manufacturing 
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NACE Code Shortened name for rest of report 

29 Manufacture of motor vehicles, trailers and semi-
trailers 
30 Manufacture of other transport equipment 
31 Manufacture of furniture 
32 Other manufacturing 
33 Repair and installation of machinery and equipment 

35 Electricity, gas, steam and air conditioning supply Electricity production 

36 Water collection, treatment and supply 
37 Sewerage 

Water supply and sewerage 

41 Construction of buildings 
42 Civil engineering 
43 Specialised construction activities 

Construction 

50 Water Transport Water transport  

 

Criteria used for establishing level of water-dependence 
The main water dependent sectors vary according to their level of dependence on water. As 

explained in the main report four criteria were applied. Apart from the volume of Water 

abstraction (C1) and the Share of water costs in total output of the sector (C2), the level of 

Dependence on quality (C3) and Dependence on consumed water (C4) were used.  

In order to assess sectors under criteria C3 and C4, two figures were created, using two axes. 

Based on the literature review sectors were placed in these two graphs, using two axes. Figure 

A.1 shows the degree of dependence on water quality and quantity of the sectors selected. 

Figure A.2 shows to what extent the sectors depend on water consumption and abstraction 

(the difference being that consumed water is not released back).  

The ranking of the sectors for the quality criteria follows from the question: how is the sector 

affected by a change in water quality?  

The placement of the sectors on these graphs was discussed and validated in an expert 

workshop held on 22-23 November 2017.   
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Figure A.22 Water quality and quantity graph, as validated in the workshop 
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Figure A.23 Water abstraction and consumption, as validated in the workshop 
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These two figures were then used to rank the sectors according to their dependence on 

quality and water consumption, see the results in the table below. 

Table A.12 The ranking of sectors based on their dependence on quality and consumed 
water 

Sector 
C3. Dependence on Water 
Quality 

C4. Dependence on Consumed 
Water 

1. Agriculture 2 2 

2. Mining and quarrying 11 9 

3. Food and beverages 4 4 

4. Textiles 9 7 

5. Paper products 5 6 

6. Coke, chemicals and pharmaceuticals 3 5 

7. Basic metals 6 8 

8. Other manufacturing 7 10 

9. Electricity production 10 1145 

10. Water supply and sewerage 1 1 

11. Construction 8 3 

 
 
 

                                                      
45 It should be noted that the consumption of the Electricity sector varies significantly depending on the 
technique of cooling applied.  


