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Preface 

This report has been commissioned to Copenhagen Economics by the Danish Ministry of 
Environment (the Nature Agency). The purpose of the report is to assess the current em-
ployment situation in the water technology sector in Denmark and to assess the job crea-
tion outlook for the sector. Furthermore, we have been asked to assess the policy options 
for improving the conditions for creating further private sector employment in the Danish 
water sector. 
 
While there are many general policies available to spur growth and employment in a sec-
tor, particularly in an export-driven one, this report focuses on the policy initiatives with-
in the scope of the Ministry of Environment and identifies areas for policy intervention 
that both ensure high environmental standards and protection of scarce water resources 
and provides good framework conditions for Danish water technology companies to inno-
vate, sell and create jobs in Denmark. In addition, we have been asked to assess the cost 
and benefits of such policies in their broader socio-economic context, to ensure that fu-
ture policies also take into account the impact they have on other businesses (including 
highly water-intensive businesses), households and the public purse. 
 
About the client 
The Nature Agency is an organisation which functions under the Danish Ministry of Envi-
ronment. The Nature Agency is responsible for the government’s policies concerning na-
ture and the environment. The Nature Agency aims to secure clean water, protect and 
secure nature, plan for cities and landscaping, offer outdoor activities and information to 
the public about nature, provide forestry and land management of the state forests, gam-
ing and wildlife management. 
 
About the consultancy team 
The report has been produced by Copenhagen Economics in cooperation with Jacob Jen-
sen from Catalyst Strategy Consultants, a strategy consultancy specialising in the clean 
tech sector. 
 
 
 
Martin H. Thelle 
Copenhagen  
March 2012 
 

  



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

4 

Executive summary 
 
We estimate a current level of employment in what is defined as the Danish water sector 
to be around 17,000 jobs. This comprises the employment in the water utilities in Den-
mark, the employment in the design, engineering and construction (DECs) companies in 
Denmark focused on the water sector, as well as the employment in the firms delivering 
technologies and products to the water sector in Denmark and abroad. 

Few “water-only” firms and a large related employment 
We have analysed the water sector in further detail (as presented in Chapter 1). First of 
all, we find that there are few “water-only” firms in Denmark and that each of these are 
relatively small. The vast majority of the private sector water-related employment is in 
large firms having its water-related businesses as one of several lines of business, and 
where water technology is not necessarily the core business of the firm. As an example, 
two of the largest manufacturing employers in Denmark, Danfoss and Grundfos, have 
water technologies as one out of several business areas. This is also the case for the large 
Danish engineering firms such as Rambøll, Cowi and NIRAS, where water is one out of 
many service lines. This complicates the assessment of the water-related employment. We 
have applied several methods to assess the size using both a firm-by-firm assessment and 
product-by-product assessment based on the export of water-related technologies. In 
addition to the 17,000 jobs in the water sector as defined in this report, there is significant 
related employment. Around 13,000 people are employed in other lines of business with-
in the firms producing water technology, and an unknown amount of jobs are related to 
produce water-efficient machinery, equipment and technologies within companies which 
are not captured by our delineation of the water sector. 

Predominantly home-market oriented jobs 
Further, our analysis shows that a large share of the 17,000 water-related jobs, around 
11,500 jobs, is in home-market driven segments (utilities and home-market oriented de-
sign, engineering and construction), while a smaller share of around 5,50o jobs are in the 
export-oriented segments. The export-oriented segment of the sector is labelled the water 
technology sector and this segment is of particular interest, since it is believed that Den-
mark possesses certain competitive advantages in this sector as a result of a long tradition 
of water preservation and water cleaning in Denmark.  

Employment is declining during the crisis, but less than in general 
Employment in the water sector has declined slightly over the past three years marked by 
the economic crisis, but the decline in the water sector is less pronounced than manufac-
turing in general, which partly reflects a strong global demand and that water is a funda-
mental commodity which is little sensitive to the business cycle.  

Main job potential is in the export-oriented segments 
The export-oriented segments of the water sector, i.e. the water technology sector, is 
comprised of firms that produce technologies and services to the water sector, not only in 
Denmark, but to the global market. Having assessed the global water challenges and ana-
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lysed the global demand and needs for water technologies and services (as done in Chap-
ter 2), we find that the export-oriented part of the Danish water sector possesses certain 
strongholds at a global scale, where Danish innovations and capabilities are scalable and 
tailored to a global market, and which consequently holds a potential of future growth 
and job creation in Denmark. We show that labour productivity in the firms in the water 
sector has increased more than the average for Danish manufacturing industry, despite 
the fact that the water sector has an average skill composition with a share of highly-
educated employees similar to the average in Denmark. This indicates that the sector is 
able to generate above-average improvements without requiring more skill input than 
average. 

Danish firms well-positioned in selected technology areas 
In our assessment, there is a very large and growing global demand for solutions to key 
water related challenges such as reducing the loss of water in the water distribution net-
works and reducing the energy consumption for water distribution and water usage and 
other areas (see Chapter 2). The assessment of the Danish water technology firms shows 
that they are positioned to compete with other global players for serving these needs. 
However, the export performance of Danish water technology firms has not quite fol-
lowed track with the growth in global demand for water technologies. While the export 
performance of the sector in Denmark has not followed track with global growth, some of 
the largest Danish firms, operating within water technology, have actually outperformed 
the global market. The bulk of this growth and job creation, though, has taken place out-
side of Denmark. 

A step change in export growth is needed to become a net job creator 
If the Danish water technology sector is to achieve its potential as an export-driven source 
of job creation in Denmark, it will require that the sector catches up with the growth trend 
in global demand, and that improvements in the sector’s export performance is improved 
over the next four years. We estimate that the export-oriented segment of the water sector 
would create around 2,000 additional private sector jobs by 2016 in a scenario where 
Danish water exports catches up with global growth in demand by growing faster than the 
predicted market growth and gaining market shares. If the sector, from then on can main-
tain its  global market share and grow with the market, it will grow at around 6 per cent 
per year (or approximately 400 new jobs per year), and thereby outperform the average 
growth rate of most other industries in Denmark. In addition, we also estimate that the 
decision to invest around DKK 2.5 billion in climate change adaptation of the Danish wa-
ter and sewerage system will have the possibility to generate around 2,500 temporary 
primarily design, engineering and construction jobs in the short term. 
 
Achieving the long-term job creation for the water technology firms in Denmark requires 
that these companies are given the right framework conditions to invest and innovate and 
to grow their presence in Denmark. This is not the case today, and several policy initia-
tives are needed to improve the export performance of these firms and turn potentials 
into real and economically sustainable private sector jobs. While the job creation possibil-
ities in the water sector are large and promising, they should not be pursued at any cost. 
Water is also an important input in many other industries, e.g. the large and also very 
export-oriented and labour intensive food processing industry, and the cost implications 
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for these firms needs to be factored into the overall assessment of the net job creation, 
and to avoid that jobs created with the one hand is leading to other jobs being destroyed 
by the other (and less visible) hand. 

The right policy response is a package of initiatives 
In our view, the right policy  requires a package of interventions addressing the above 
challenges. The main objective of “the package” should be to maximise the net economic 
welfare and the net job creation. Under the current economic conditions, it also needs to 
be policies that are neutral to the public budget, or even implies savings to the public 
budget. It also needs to be policies that can help stimulate job creation in the short-term 
at a time with relatively high unemployment, and finally it needs to be policies that max-
imise the long-run innovation and growth possibilities for private water-related firms 
with a significant presence in Denmark. The latter will require a combination of smart 
environmental regulation, smart use of public R&D and smart public procurement poli-
cies ensuring that innovations are focused on cost-competitive solutions to problems at a 
global scale. 

Four policy areas have been assessed 
We have assessed four policy areas suitable for delivering a package with the above char-
acteristics (see Chapter 3 for more detail). The common denominator of these policies is 
that they are founded in addressing some well-identified externalities related to a large 
and growing, but not yet fully matured sector where innovation takes place between pub-
lic buyers and private suppliers. And where the right policy interventions can generate a 
better welfare economic outcome than without the policy intervention. 
 
The four policy areas which in our view can provide some cost-effective and net welfare 
increasing outcomes are: 
 

1. Climate change adaptation: The government has decided on a scheme for 
climate change adaptation of the Danish water and sewerage system with an 
agreement to invest DKK 2.5 billion in the water and sewerage system to adapt it 
to more frequent and heavier rain and floods. The Danish water utilities are to 
undertake these investments, which will be financed over the water bill. This in-
tervention can help to meet the above policy objectives in two ways: one is that it 
can generate employment of around 2,500 persons in the short term (to the ex-
tent that the work can be initiated rapidly) and to a smaller extent, this can gen-
erate some new innovations and technical solutions that can turn-out to be com-
mercially viable on a large scale outside Denmark. The investments are financed 
by a small increase in the prices of waste water discharge over a 40 year horizon. 
This means that it will have a negative effect on operating costs in sectors which 
discharge large amounts of waste water. In effect the initiative moves employ-
ment from the future to today.  
 

2. Public R&D and innovation funding: Public R&D funding for the water 
technology sector is relatively low. To secure the largest employment effect, cur-
rent R&D funds could be re-allocated towards support to marketable technologies 
at all stages of technological maturity. Such a re-allocation should be founded in 
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an assessment of whether the spillover from funding of water-related R&D is 
higher than the spillover from other types of R&D receiving funding today. This 
may be the case, but it has not been part of our assignment to assess this. 
 

3. Regulation and standards: Historically regulations and standards in the wa-
ter sector have been relatively strict in Denmark. In recent years more initiatives 
have been taken at an EU and a broader international level. Regulation and 
standards that are only implemented in Denmark may induce water technology 
companies to develop solutions that are only applicable in a limited market. In-
ternational regulation may create a significant market for technological solutions 
that Denmark possesses or have the potential to develop. Eight specific initiatives 
are assessed here.  Many of these initiatives are expected to have a positive effect 
on employment through either increasing the market for Danish water technolo-
gies (1, 2, and 4) or by reducing ineffiency in the water sector (5-6). A larger mar-
ket for Danish technologies does not necessarily generate more employment. In 
the end the effect depends on the companies’ ability to exploit this market poten-
tial compared to foreign competitors.  
 
Generally it can be said that policy actions should be taken on the initiatives 
which reduce inefficiencies in the water sector and that international initiatives 
which increase the market size for Danish technologies are important for the 
number of export jobs in the water sector in Denmark. 
 

4. Re-organising the water sector and promoting more competition: The 
current fragmented organization of the water utilities is not apt to solve the chal-
lenges the sector is facing today. Re-organizing the sector while installing the 
right incentives in the water sector could lead to water usage cost reductions that 
could be beneficial for water-intensive industries. Both technology adoption and 
adoption of a more true cost pricing mechanism could contribute.  This would 
improve the competitiveness of water intensive sectors such as the food-
processing industry and promote job creation not only within the water sector, 
but also in other important sectors.   

Job creation potential from some the proposed initiatives 
In chapter 3 of this study we have assessed the potential for creating jobs within the water 
sector in Denmark by interventions within the four policy areas above. Not all of the in-
terventions are equally efficient in promoting job creation.  
 
In section 3.1 we find that investing in climate change adaption initiatives can create 
2,500 jobs in the short run, but that the costs will be borne by private consumers and 
water consuming industry over a long-term horizon. Considering the current economic 
situation with spare capacity in the construction sector now may be a good time to pursue 
such investment. 
 
Section 3.2 shows that increasing R&D and innovation funding of water technologies can 
support employment in the sector especially if it supports Danish firms’ ability to develop 
products with large export potential. A decision to reallocate funding from other fields 
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though should be based on the argument that spill-overs from R&D within water are larg-
er than within other fields. 
 
Section 3.3 looked at eight different regulatory initiatives of which four were internation-
al. Three out of four international initiatives can potentially support employment growth 
in Denmark by creating a larger market for Danish water technologies. Achieving this 
potential though would in the end depend on Danish companies’ ability to exploit the new 
market potential. 
 
In section 3.3 we argue that actions on initiatives that can reduce inefficiency in the water 
sector are naturally advisable. These could be: easing the administrative burden related to 
discharging waste water, introducing more true cost pricing in the sector, or potentially, 
as described in section 3.4, a consolidation and marketization of the water sector. If the 
efficiency gains of these initiatives are significant they may even mitigate the negative 
effects related to other initiatives. For example efficiency gains could be used to offset the 
surcharge on discharging waste water related to financing the climate change adaption 
initiatives. The specific nature of all efficiency improving interventions are not yet identi-
fied, but the evaluation of the law governing the water sector (Vandsektorloven) during 
2013 may point toward future action points.     

Conclusion 
All in all this suggest that maximising the employment impact in the sector can best be 
achieved through a comprehensive policy package consisting of several of the initiatives 
assessed in the study including interventions that stimulate employment in the short-run 
and initiatives which will improve efficiency in the water sector and hence stimulate job 
creation in the water sector and in other sectors that depend on the water sector. While 
we assess that these initiatives can provide net-welfare increasing outcomes other barriers 
of sector specific or general character may exist.  These barriers would also need to be 
addressed in order to reach the full employment potential assessed in this study. 
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Chapter 1 

Employment in the water technology 
sector 

In this Chapter, we assess employment in the Danish water sector and analyse the various 
segments of this sector in more detail. We estimate that the current level of employment 
in what is defined as the Danish water sector to be around 17,000 jobs. This is comprised 
of: employment in the water utilities in Denmark; employment in the design, engineering 
and construction (DECs) companies in Denmark which are focused on the water sector; 
as well as employment in the firms delivering technologies and products to the water sec-
tor in Denmark and abroad.  Water and the regulation that govern the water sector are 
also important in other sectors for instance water intensive industry such as the agricul-
ture and food-processing industries. The water related jobs in other sectors would have to 
be added to the 17,000 to get an idea of the total employment related to water. 

2.1 Defining the Danish water sector and the water 
technology sector 

There are few “water-only” firms in Denmark and each of these is relatively small. The 
vast majority of private sector water-related employment is in large firms which have 
their water-related businesses as one of several lines of business, and water technology is 
not necessarily their core business. As an example, two of the largest manufacturing em-
ployers in Denmark, Danfoss and Grundfos, have water technologies as one of several 
business areas. This is also the case for the large Danish engineering firms such as 
Rambøll, Cowi and NIRAS, where water is one out of many service lines. This complicates 
the assessment of water-related employment.  
 
To assess the current employment level, we have applied two methods, using both a firm-
by-firm assessment (see box 2) and product-by-product assessment, based on the export 
of water-related technologies (see box 3).  
 

Box 2.1 Methodology – firm-by-firm estimation of the number of 
jobs in the water sector 

To estimate the number of full-time employees in the water sector in Denmark, Copenhagen 
Economics has analysed a list of companies operating within water that was received from 
the Danish Nature Agency. The number of companies amounted to 367. Each of these com-
panies was given an individual weight based on an assessment of the share of their activi-
ties related to water.  
 
The list of 367 firms has been established by combining the lists constructed by Copenhagen 
Cleantech cluster in relation to their 2011 report, and then the recent study for the Danish 
Nature Agency assessing the export potential of the sector, Damvad (2012). The latter re-
port relied on a list of export products to identify firms and involved expert asssessments. 
Subsequently, the list was expanded to include firms present at the annual water tech fair, 
VandTek 2012. Finally, Copenhagen Economics has reviewed the list and removed firms that 



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

10 

are pure trading firms or whole sellers/affiliates of foreign firms. 
 

These companies and the corresponding weights were then merged with the accounting da-
ta at Statistics Denmark, to provide a specialised dataset with a weighted share of the firms’ 
activities corresponding to their water business. The analysed data on employees therefore 
consists of these 367 companies plus the companies listed as water utilities (industry codes 
36 and 37) in Statistics Denmark’s accounting data. The data spans the years 2008-2011. 
 

Source:  Statistics Denmark, Accounting Statistics, ordered extract, Copenhagen Economics Analysis 

 
 

Box 2.2 Methodology – product-by-product estimation of the 
number of export-related jobs 

 
A recent report has analysed the Danish export of water-related products by using a 
product-by-product list and weights for each product code, see Damvad (2012). This 
resulted in an estimate of total exports of water technology products from firms in 
Denmark of approximately DKK 14.3bn in 2011.  
 
Copenhagen Economics has estimated the corresponding number of jobs by using the 
average revenue per full-time equivalent employee in the companies in the water sec-
tor of DKK 2.3 mio. per employee according to accounting data from Statistics Den-
mark. This corresponds well with the average revenue per employee in the sectors 
where the companies operate, which is between DKK 2 mio. and DKK 3 mio. per em-
ployee, based on accounting data from Statistics Denmark.   
 
Productivity is generally higher among exporting companies compared to non-
exporting companies (see among others, Melitz 2003). It therefore seems more rea-
sonable that average revenue per employee for the exporting companies is above DKK 
2.3 mio.  Using the DKK 2.3 mio. per employee as a lower bound and DKK 3.0 mio. as 
an upper bound provides an estimate of between 6,200 and 4,800 direct export jobs 
within the water sector. Assuming an average value of 2.6m in revenue per full-time 
equivalent employee yields an estimate of 5,500 export jobs in 2011. 
 

Source:  Regnskabsstatistikken, Statistics Denmark, estimate of water technology exports from Damvad 
(2012), Melitz (2003),  

2.2 Water sector employment in Denmark today  
Our estimate, based on a firm-by-firm assessment, shows that around 17,000 full-time 
employees are employed in the water sector in Denmark.  
 
Our further analysis, based on firm-by-firm data shows that: 
 

 Employment has been gradually declining. From 2008-2011 employment declined 
from 19,000 to 17,000, see figure 1. This corresponds to a decline of 9 per cent.  
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 By comparison, employment in industry overall has declined from 329.000 on av-
erage in 2008 to 266.000 on average in 2011. This corresponds to a decline of 19 
per cent1. 

 

Figure 2.1 Total employment in the water sector 

Note:  Employment figures based on 367 companies identified to operate in the water sector and companies 
with industry codes (DB07) 360000 and 370000. 

Source:  Special delivery from Statistics Denmark based on Beskæftigelse for Lønmodtagere Database, Copen-
hagen Economics 

Comparison with earlier estimates 
Other studies have presented figures for total employment in the Danish water sector 
whichare substantially higher than the 17,000 presented here. These studies have taken a 
different approach and present numbers for total employment in companies that are in-
volved in the water sector in Denmark, FORA (2009) or numbers that also include the 
companies’ employees outside of Denmark, Copenhagen Cleantech Cluster (2012). Natu-
rally, these estimates will be higher than the estimate presented in this report2.  

Composition of employment into segments 
Of the estimated 17.000 employees in the water sector, 4,200 are employed in utilities3.  
Furthermore, we find that a large share of water-related employment - around 11,500 jobs 
- is in the home-market driven segments (utilities and home-market oriented design, 
engineering and construction), while a smaller share of around 5,50o jobs are in the ex-
port-oriented segments cf. figure 2. The export-oriented segment of the sector is labelled 
the water technology sector and this segment is of particular interest, since it is believed 
that Denmark possesses certain competitive advantages in this sector as a result of very 
long tradition of water preservation and water purification in the country.  
 

                                                                                                                                                                       
1 Source: Statistics Denmark table LBESK1, Copenhagen Economics 
2 FORA (2009) present a figure of 35,000 p. 23. Copenhagen Cleantech Cluster (2012) present a total figure of 48,000 for the 

Danish water sector and a figure of 7,000 in the companies they have surveyed within Denmark.  
3 Employment in utilities covers the number of full-time employees from the Beskæftigelse for Lønmodtagere database, industry 

codes (DB07) 360000Water Supply and 370000Collection and treatment of waste water.  
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Figure 2.2 Breakdown of employment today by job type 

 
Source:  Statistics Denmark ordered extract of firms within the water sector, Copenhagen Economics. 

 
 
The export-oriented segments of the water sector, i.e. the water technology sector, is 
comprised of firms that produce technologies and services to the sector, not only in Den-
mark, but to the global market. Having assessed the global water challenges and analysed 
the international demand and need for water technologies and services (as in Chapter 2), 
we find that the export-oriented element of the Danish water sector possesses certain 
strongholds on a global scale, where Danish innovations and capabilities are scalable and 
tailored to a global market, and which point to the potential of future growth and job 
creation in Denmark. We show that labour productivity in the firms in the water sector 
has increased more than average for the Danish manufacturing industry despite the fact 
that the water sector has an average skill composition, with a share of highly-educated 
employees similar to the Danish average. This indicates that the sector is able to generate 
above-average improvements without requiring more skill input than average. 

2.3 Characterization of employment in the sector 
Our employment data from the firm-by-firm database also allow us to provide a more 
detailed profile of the employment and educational level of the people working for those 
firms active in the water sector. This breakdown reflects the average composition of the 
firms involved, and is not necessarily an exact representation of the water-related activi-
ties within them.  The analysis shows that: 

 Breaking employment down into educational groups shows that 22 per cent of 
employees have primary education as their highest attained education level, 40 
per cent have attained secondary education and one third have attained a tertiary 
degree.  
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 From 2008 to 2011, the share of employees with a tertiary education has risen 
from 28 to 35 per cent. 

 The distribution on educational attainment compares well with the distribution 
observed for average employment in Denmark overall. But the share of employees 
holding a tertiary degree has risen more in the water sector than in Denmark 
overall.  
 

Figure 2.3 Educational attainmaint in the water sector com-
pared to Denmark overall 

 
Source:  Statistics Denmark ordered extract of firms within the water sector and table RASU22 for total DK, 

Copenhagen Economics.  

 
Employment has declined at the lowest levels of education and increased for those with 
the highest educational level: 

 In 2011, the number of full-time employees with a primary education is 1,000 less 
than in 2008. Employment for workers with a secondary education is 860 less 
than in 2008. 

 The number of employees with a tertiary education has increased by 349 in the 
period, see figure 3.  
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Figure 2.4 Employment in the water sector companies by educa-
tion  

 
Source:  Statistics Denmark ordered extract of firms within the water sector, Copenhagen Economics. 

 
We have also analysed employment in the water sector by company size. Our analysis 
shows that: 

 The largest companies have seen the biggest decline in employment since 2008.  
 In 2008, approximately 9,000 or 48 per cent of workers in the water sector were 

employed in companies with over 500 employees.  
 By 2011, this number had declined to 7,400 or approximately 43 per cent of total 

employment in the sector. 
 This loss of 1,600 jobs in companies with over 500 employees corresponds to 94 

per cent of the decline in employment from 2008 to 2011.  
 Total employment in companies with 50-100 employees has grown by 400 jobs. 

This may reflect the fact that companies who were in the size group in 2008 have 
grown, or it may point to transitions of firms between size groups. In fact, the 
number of firms with 50-100 employees has increased from 43 to 55. While there 
has been a decline in the number of firms with 100-500 employees from 68 to 65 
and a decline of firms with 10-50 employees from 187 to 158, suggesting that size 
group transitions have taken place.  

 
The development in number of employed by firm size group is depicted in figure 5. 
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Figure 2.5 Employment by firm size  

 
Source:  Statistics Denmark ordered extract of firms within the water sector, Copenhagen Economics. 

 
 
Combining the data on firm size and education shows that the decline in employment has 
mainly taken place in the largest companies and for those who only have primary and 
secondary education.  Focusing on the largest companies with more than 500 employees 
we find that: 

 The share of employees with a primary education only declined from 26 per cent 
to 21 per cent, cf. figure 5. 

 The share of employees with a tertiary education increased from 29 per cent in 
2008 to 36 per cent in 2011. 

 The number of employees with a primary education only declined by 750. The fig-
ure for those with secondary education is 800, while the number of employees 
with a tertiary education was approximately the same in both 2008 and 2011.   
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Figure 2.6 Distribution of educational attainment in the largest 
companies 

Note:      Data is for companies with more than 500 employees.  

Source:  Statistics Denmark ordered extract of firms within the water sector, Copenhagen Economics. 

 
 
Our data also allows for the analysis of revenue per employee as an indicator of the devel-
opment in value creation. However, a better indicator would be value added per employ-
ee. 
 
The analysis of revenue per employee shows, cf. figure 4: 

 Average revenue per full time employee in the water sector was approximately the 
same as the overall industry average in 2011. In the preceding years it was higher 
for industry overall. 

 Average revenue per full-time employee in the water sector is 2.3m DKK in 2011.  
 In 2008 average revenue per full time employee was higher in the industry over-

all. 
 As revenue per full time employee declined in industry between 2008 and 2009 it 

remained constant in the water sector. 
 Between 2009 and 2010, revenue per employee in the water sector almost caught 

up with the overall industry average.  
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Figure 2.7 Revenue per employee in the water sector and indus-
try 

 
Note:  The diagram shows total revenue divided by the number of full time employees from the Beskæfti-

gelse for Lønmodtagere database of statistics Denmark. 

Source:  Statistics Denmark ordered extract, table LBESK1, table OMS4, table BRPRIS01 

2.4 Exports and jobs  
Given estimates of total exports from the sector, the number of export jobs in the sector is 
5,500, or approximately 32 per cent of total employment in the sector.4 This corresponds 
with exporting companies operating at higher productivity levels than non-exporting 
companies.5 Figure 1 showed a total decline in jobs of 2000 in the water sector since 
2008. Our analysis show that the decline in exports can account for between 867 and 1130 
of these lost jobs.6  

2.5 Summary of employment in the water sector 
Employment in the water sector can be broken down into three categories: employment 
in utilities, home market employment, and export employment.  

 In 2011, utilities employed 4,200 full-time equivalent workers; there are 7,400 
home market full-time equivalent jobs; and 5,500 full time equivalent export jobs. 
This is depicted in figure 7. 

 Jobs in the home market consist of jobs within design engineering and construc-
tion; public R&D; innovation and production jobs to serve the home market.  

                                                                                                                                                                       
4 Regnskabsstatisikken for private byerhverv is used. 
5 See Melitz (2003). 
6 Based on export figures from Damvad (2012). 
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 Exports will also generate demand for production inputs and services in sectors 
outside the water sector and hence generate employment at sub-suppliers. But 
these indirect effects are not considered here. 

 

Export jobs only relate to exports of goods, but service exports are not expected to play a 
major role in the water sector. Our analysis shows that in 2011 there were approximately 
40 full-time equivalent consulting engineers employed due to exports of water services7.  
 
Significant employment potential requires that companies in Denmark can contribute to 
solve some of the global challenges, which drive growth in the water sector by developing 
and producing solutions that are scalable and can be applied globally. This would create 
both development and production jobs in Denmark.  
 

                                                                                                                                                                       
7 Based on a 2% share of water in consulting engineers total exports Statistics Denmark table PRDST818, total exports of con-

sulting engineering services of 1.9bn DKK in 2011 FRI industry statistics 2012 p. 2. 
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Chapter 2 

Danish strengths and export 
potential 

This chapter looks at the strengths of the water technology companies in a global perspec-
tive, and we compare the identified Danish strengths to the  water related technology 
areas expected to drive a large part of global demand for new technologies and 
knowledge. The mapping shows that Danish water technology firms are especially strong 
in areas relating to the water energy-nexus, distribution and control of water, and intelli-
gent handling of waste water.   

3.1 The size of the global water technology market 
The global challenges and market demand for water technologies have been carefully 
analysed by Copenhagen Cleantech Cluster in their report “”Global Cleantech Report 
2012”.8 The report concludes that water (together with waste) has been the largest clean-
tech market and that, while other cleantech areas are growing faster, water will maintain 
its position as the largest cleantech market for years to come. 
 
Globally, the total market for water is estimated at DKK 2,500 billion (USD 500 bn) in 
2010 growing at around four per cent per year. This includes capital expenditure, operat-
ing expenditure, and expenditure on irrigation and bottled water.  
 
The most relevant demand driver for Danish water technology export is the global de-
mand for new water and waste water infrastructure and equipment, which is best cap-
tured by the size of the capital expenditure, which is estimated at DKK 490 billion (USD 
89 bn) for clean water and DKK 450 billion (USD 82 bn) for waste water in 2010, i.e. a 
total market of around DKK 940 billion in 2010. This market is estimated to grow to over 
DKK 1,300 billion in 2016, cf. figure 8.  
 
The capital expenditure on water infrastructure is estimated to increase to DKK710 billion 
by 2016 growing at a CAGR of 6.7 per cent during the period. The capital expenditure on 
wastewater infrastructure is estimated to reach DKK 627 billion by 2016 experiencing a 
CAGR of 5.8 per cent during the period. The market for investment in new pipes, pumps 
and valves alone is estimated around DKK 330 billion in 2010. 
 
The main market growth will be in Asia, which is already a large market, and estimated to 
grow at around 10 per cent per year in the next five years. The European and North Amer-
ican markets will still remain large, albeit growing around five to six per cent per year. 
The markets in Africa, Australia and South America are smaller but growing rapidly, cf. 
Figure 3.2. 

                                                                                                                                                                       
8 See the report by Quartz + co (2012), ” THE GLOBAL CLEANTECH REPORT 2012 - A Snapshot of Future Global Markets: 
Showing market growth and cleantech opportunities”, see:  

http://www.cphcleantech.com/media/1944576/20120629%20the%20global%20cleantech%20report%202012%20assembled%20final3.pdf 
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Figure 3.1 Global capital expenditure on water and waste water 

 
Note:  Based on estimated market size for capital expenditure for infrastructure. Converted to DKK by as-

suming a fixed exchange rate of 1 USD = 5.5 DKK. 

Source:  MEC Intelligence Analysis as report in Global Cleantech Report 2012. 

 

Figure 3.2 Global market size and growth for water tech 

 
Note:  The calculated growth rates are compound average growth rates (CAGR) for 2012-2015,Market sizes 

are in US dollars based on the exchange rate as of April 2012, and converted into billions of Danish 
kroner using an exchange rate of 1 USD = 5.5 DKK. 

Source:  MEC Intelligence Analysis, Global Water Intelligence, DB Research 
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3.2 Global trends in demand for water technology 
The global water technology market is expected to grow at 7 percent per year between 
now and 2015 and global growth in the European water market is expected at 6 percent9. 
Rising global demand is essentially driven by increasing water scarcity, a need to improve 
the energy efficiency of the water distribution systems and dealing with the adverse ef-
fects of climate change in terms of heavier and more frequent rainfall. According to the 
2012 edition of the Global Cleantech Report, a number of additional trends will impact 
the investments into the water business on a global scale, cf. Box 3.1. 
 

Box 3.1 Global trends 
 Desalination technology will be a major driver in the market; lowering energy costs in 

desalination is a major focus area 

 Technologies for advanced treatment i.e. treatment of sludge, using membrane reactor 
technologies and filtration technologies are getting more attention than previously 

 The distribution of water and leakage of water during distribution is a major focus area 
among cities globally. The key development is the adoption and increased penetration of 
metering and smart metering systems. In addition, replacement of pipes represents a 
significant opportunity across the markets in Asia for plugging leaks in worn-out pipes. 

 For wastewater treatment, there is an increased focus on treatment of waste water and 
conversion of wastewater to energy.  

 Most of the emerging markets have public utilities where the water is priced cheaper as 
compared to the water price in the mature markets. In the emerging markets, the water 
is generally heavily subsidised or, extracted from ground and surface where it is free  

 The lack of price of water gives little incentive in conservation of water. This coupled 
with weak enforcement of the regulations pertaining to water conservation give little in-
centive for change in consumer behaviour 

 Water markets have a mix of local and global players. The civil contracting work and en-
gineering are increasingly done locally with technology and know-how being driven by 
international players 

 The key market drivers are government initiatives and policies to increase access and 
supply of water and sanitation. However, the potential of the market is under-cut by 
poor enforcement of the policies 

 The major growth in the market is driven by the industrial growth in emerging markets 
especially Asia and South America 

 Increased urbanisation is putting stress on water resources. Cities across the globe are 
conducting regular water audits and encouraging users to adopt water conservation and 
reclamation technology such as grey water recycling, water efficient equipment, limiting 
irrigation through fresh water 

Source:  Quartz + co (2012), Global Cleantech Report 2012. 

 
Based on the traditional seven segments of the water sector’s value chain (production, 
distribution, use inindustry,  in energy, in buildings,  and in agriculture, and waste water), 
and taking the above global trends into account, we have identified the three to four 
strongest focus areas within each segment, and thereby identified 22 technology areas 
where there will be significant global demand in the years to come. These are shown in 
Figure 3.3. 
 
                                                                                                                                                                       
9 Copenhagen Cleantech Cluster (2012) p. 8. 
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Figure 3.3 Global Growth Drivers and 22 technology focus areas 

Source:  Catalyst Strategy Consulting analysis based on Copenhagen cleantech cluster: 2012 Global cleantech 
report; IEA world energy outlook 2012,  UN - THE UNITED NATIONS WORLD WATER DEVELOPMENT 
REPORT 4, Pinsent Mason, “Water Yearbook”, 2010, US Commercial Service, ”Water Technologies: A 
global opportunity Scan for US Companies”, 2011, UN Water, “Water For Life”, 2010, UN water statis-
tics. 

 
In order to assess the Danish export potential in the water technology field, we would 
proceed with mapping how the strengths of Danish water technology companies match 
these 22 focus areas. If there are areas with increasing global demand and where Danish 
export firms are globally competitive, this might constitute a future growth area for creat-
ing jobs. In these areas  policies designed to encourage private sector investment and 
R&D would be of special interest. That being said, we do not exclude that good and sound 
business cases are to be found outside these 22 focus areas, and that initiatives should be 
pursued to support development in other areas as well. 

3.3 Danish strengths in relation to the global challenges  
The 2012 Global Cleantech Report argues that Danish companies are well-positioned to 
capture value in the attractive parts of the cleantech sector and it is said that, historically, 
Danish companies have had strong capabilities within key cleantech industries. 
 
To map the strengths of Danish water technology firms, three indicators have been as-
sessed through sector expert interviews and other material: 
 

1. Danish strength: The first indicator is the strengths of the Danish firms within 
each of the 22 technology focus areas (as shown in Figure 3.3). 

2. Danish future potential: The second indicator assesses the technological posi-
tion of Danish water technology firms and thereby provides an indication of their 
future potential 
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3. Global market size/growth: The third indicator relates to global market size 
and growth within each of the 22 focus areas. 

 
For each of the three indicators, we have provided a score between one and five to sum-
marise our qualitative assessment on the individual indicators and focus areas. 
 
This mapping of the strengths of the Danish firms within the field of water technologies 
shows that Denmark’s strongest focus areas are related to: 

 Reduction of energy consumption in water grids 
 Water cost reduction (water re-use and water reduction) 
 Energy cost reduction in water born systems 
 Reduction of water loss in water distribution 

 
Furthermore Danish firms have strong capabilities in 11 of the 22 identified areas (“pro-
ducer strength” score of three or more), whereas Danish firms are appearing as less 
strong in six of the 22 area, and policy makers should be aware of areas where policies are 
least likely to yield an impact on export-driven job creation. 
 
In conclusion the mapping indicates that the Danish strengths are within the water ener-
gy-nexus, distribution and control of water and intelligent handling of waste water. 
 

Figure 3.4 Danish strengths in relation to global challenges 

Source:  Copenhagen cleantech cluster: 2012 Global cleantech report; IEA world energy outlook 2012,  UN - 
THE UNITED NATIONS WORLD WATER DEVELOPMENT REPORT 4, Pinsent Mason, “Water Yearbook”, 
2010, US Commercial Service, ”Water Technologies: A global opportunity Scan for US Companies”, 
2011, UN Water, “Water For Life”, 2010, Catalyst Strategy Consulting Analysis 
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Looking across the focus areas Denmark is in a good position to capture increased 
growth. Especially it is worthwhile mentioning the areas where Danish companies have a 
strong position and where the future market is expected to grow above 7% p.a., cf. Figure 
3.3.  This includes technologies for reduction of energy consumption for e.g. water distri-
bution, industry applications and buildings, where Denmark has a unique position with 
its combination of fluid control competences mixed with world class power electronics 
and control optimization. 
 
It is also worth mentioning that Denmark has the potential to play a role in some of the 
long term future growth areas such as phosphate recovery from waste water and sludge. 
Denmark has promising competences and technologies within filtration technologies 
which have yet to materialize as an industry and in employment opportunities. 
 
Despite the Danish strengths and potential there are also limitations in some areas. For 
instance large industries with high growth within water such as the water utility industry 
and technologies for managing and treating water used for fracking in unconventional oil 
and gas are two areas where Denmark currently lacks leading companies. 

Additional potential outside the field of water technologies 
It should be noted, that the global challenges related to water as a resource will also drive 
demand for Danish capabilities outside the water technology sector as defined in this 
report. A range of related industries are using the knowledge in the water technology sec-
tor to capitalise on closely linked business areas. This can create significant job opportu-
nities in Denmark. For instance: 

 Novozymes has great impact on the amount of energy and water used for washing 
clothes through its innovative use of enzymes 

 Danish system and machine manufacturers, who supply equipment to e.g. mining, 
concrete, brewery and meat processing industries, provide leading solutions to 
their respective industries where water reduction is one of their differentiating fo-
cus areas.  

 Ballast water treatment for marine transport is one of the fastest growing clean-
tech industries. Denmark’s importance as a shipping nation, strong position as 
component producer to the industry, together with promising technology Den-
mark has the potential to play an important role in ballast waste water treatment. 
The Danish players though have yet to establish themselves as market leaders. 
 

These capabilities are also driven by the  global demand drivers listed above, but is out-
side the scope of the job numbers captured in this report, and therefore additional job 
creation and export potential is expected in these fields. 

3.4 Potential 
From now until 2015 global growth in the water technology market is expected at 7 per-
cent (Global Cleantech Report) and growth in the European water market is expected at 6 
percent. The ability of companies in Denmark to capture these growth opportunities and 
subsequently to create the jobs in Denmark is essential to job creation in the sector.  
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The composition and growth of Danish water technology exports in 2011 shows: 
 Neighbouring countries are the most important markets for Danish water tech-

nology exports. 
 Nearby markets have seen declines in exports, while exports to China and Russia 

have grown rapidly in the period. 
 Water technology export is slightly more globalised than Danish exports in gen-

eral (i.e. water technology exports is more tilted towards faraway markets such as 
China and Russia than exports in general) 

 
 

Table 3.1 Ten largest markets for water exports  
Percent Share of water exports Share of total exports Growth in water exports 

from 2006-2011 

Germany 15 16 -1 

Sweden 9 13 -9 

Norway 6 6 12 

France 6 4 -13 

USA 5 6 5 

Poland 5 2 42 

Holland 5 5 30 

China 4 2 84 

UK 4 10 -37 

Russia 4 2 112 
 

Source:  Based on Damvad 2012 p. 17, source COMEXT, Euro-stat 

 
The development in Danish exports of water technology and thereby the export-related 
jobs in the field of water technology have been in stark contrast with the development in 
global demand. During the last five years (2006-2011), the export of water technology 
from Denmark has remained stable or with a slight decline despite an estimated growth in 
global water investments of approx. 6-7 percent10. At the same time the largest Danish 
water technology companies’ global revenues have had a CAGR of around 10 percent11. 
This indicates that Danish companies are able to compete on a global level, but the ability 
to create direct jobs in Denmark within the industry has been relatively poor. This is a 
common trend for all manufacturing sectors in Denmark, and the water technology sector 
is performing relatively well in that comparison, since overall manufacturing employment 
declined by 65.000 jobs between 2008 and 2011, whereas water technology related jobs 
remained more or less stable during the period. This is in part an expression of the rela-
tively poor wage competitiveness of Danish manufacturing in the period, and the slow job 
creation is a reflection of the underlying trend of outsourcing of manufacturing jobs from 
Denmark to for example Eastern Europe – a trend which presumably also affects the wa-
ter technology sector. 
 

                                                                                                                                                                       
10 Global Cleantech Report p. 85 
11 From 2006-2011 global revenues grew by 12 percent and 7 percent per year on average  in Danfoss and Grundfos respectively, 

annual reports. 
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Figure 9 Development of water exports and total exports 

 
Note: Global Water Market is based on estimates on world CAPEX expenditure from 2007-2011. Growth from 2006 

to 2007 is assumes as growth from 2007-08, Largest DK water firms is average of revenue growth in 
Danfoss and Grundfos from 2011 annual reports.    

Source:  Based on Damvad 2012 COMEXT, Euro stat, Statistics Denmark, Global Cleantech Report (2012)   

  
If political initiatives are to contribute to growth in exports and related employment they 
should help sustain or improve the strengths discussed in section 2.2.  

3.5 Potential for job creation 
Today, Denmark is merely able to maintain its employment level related to water tech-
nology exports. Therefore, growth in exports are needed to turn the sector into a net job 
creating sector.  
 
To assess the potential for job creation in Denmark (i.e. that more new jobs are created 
than what is outsourced or reduced), there will be a need for increased growth in the de-
mand for Danish products and in order for this demand to translate into genuine and 
sustainable Danish employment, these products must reach a level of value creation and 
complexity which can counter-balance the underlying productivity gains and outsourcing 
trends. 
 
In the following, figures 12a through 12c depicts export job potential in three different 
scenarios: 

a. Exports are flat despite global market growth 
b. Denmark is competitive and export growth corresponds to Europe market growth 
c. Denmark outcompetes market and export growth exceeds global market growth. 
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Our conclusion is that only scenario c will lead to significant net job creation. Danish ex-
port growth will need to exceed global water market growth to make the water technology 
sector a net job creating sector. This should therefore be the ambition for the sector. 
 

Figure 3.5a Scenario a: exports flat despite  global growth 

Note:  An export growth of 0 per cent per year is assumed. Productivity gains are 0.8 corresponding to the 
average productivity growth from 1996-2011 from the Productivity Commission. 

Source:  Global Cleantech Report for market growth, Statistics Denmark ordered extract, Productivity Commis-
sion (2012), Copenhagen Economics Analysis, 
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Figure 10b Scenario b: Export growth corresponds to European 
water market growth 

Note:  An export growth of 6 per cent per year is assumed. Productivity gains are 0.8 corresponding to the 
average productivity growth from 1996-2011 from the Productivity Commission. 

Source:  Global Cleantech Report for market growth, Statistics Denmark ordered extract, Productivity Commis-
sion (2012), Copenhagen Economics Analysis, 
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Figure 10c Scenario c: export growth exceeds global water mar-
ket growth 

Note:  An export growth of 9 per cent per year is assumed. Productivity gains are 0.8 corresponding to the 
average productivity growth from 1996-2011 from the Productivity Commission. 

Source:  Global Cleantech Report for market growth, Statistics Denmark ordered extract, Productivity Commis-
sion (2012), Copenhagen Economics Analysis, 

Summary of market potential 
If Denmark is to increase the number of jobs in the water technology sector we have to 
supply the water solutions that are in demand globally. Global demand for water technol-
ogy solutions is essentially driven by increasing water scarcity, a need to improve the en-
ergy efficiency of the water distribution systems and dealing with the adverse effects of 
climate change.  
 
The mapping of the strengths of the Danish firms in section 2.3 indicates that the Danish 
strengths are within the water energy-nexus, distribution and control of water and intelli-
gent handling of waste water. 
 
Looking across the focus areas we find that Denmark is in a good position to capture in-
creased growth. Areas where Danish companies have a strong position and where the 
future market is expected to grow above 7% p.a. include technologies for reduction of 
energy consumption for e.g. water distribution, industry applications and buildings. 
If Denmark is able to exploit these strengths and outperform the global market for water 
technology solutions we estimate that there is a potential for approximately an additional 
1500 export jobs in 2015.  
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Chapter 3 

Policy levers and employment 
potential 

This Chapter evaluates the effectiveness of four policy initiatives with respect to generat-
ing employment in the water technology sector. These policy areas are:  

 Climate Change Adaptation  
 Public R&D and innovation funding  
 Changing regulation and standards in the water sector  
 Reorganising the water sector and installing more competition 

 
While the initiative on climate change adaption is very specific and therefore evaluated 
quantitatively, the remaining policy areas are broad, so the effects on employment are 
therefore described qualitatively. Specifically focusing on regulation and standards in the 
water sector, we assess eight initiatives which were identified by the Danish Nature Agen-
cy. 
 
We find that some of the initiatives are effective in generating design, engineering and 
construction jobs in Denmark and others are more likely to generate export related em-
ployment. Each of the initiatives can have more than one effect on employment. Typically 
there will both be static effects and more dynamic effects. Figure 11 below illustrates these 
scenarios.  

 Investing in climate change adaption, for instance, creates direct demand from 
firms that deliver the solutions. These are an example of the direct jobs. Demand 
and employment will also be created in other firms that supply inputs. This will 
create indirect jobs. The incomes generated for the workers and owners of the 
contracting firms will also generate demand in other sectors. While this demand 
will generate employment in other sectors. These are the induced employment ef-
fects, but are not explicitly described here.  

 The policy initiatives can also have dynamic effects through the demand for new 
water solutions or effects on other sectors or consumers. Demand for new techno-
logical solutions may or may not contribute to increased employment in Den-
mark. Only if Danish companies possess the best solutions at the right price and 
have production facilities in Denmark will jobs be generated in Denmark. Initia-
tives that affect the price of consuming water will have consequences for other 
sectors, for instance, on the real incomes of consumers or the costs of producing 
in water intensive industries. These effects may be negative as well as positive. 
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Figure 4.1 Employment effects of policy initiatives 

 
Source:  Copenhagen Economics 

 
With this framework in mind we now turn to a description of the effects of interventions 
within each of the policy areas.  

4.1 Climate Change Adaption 
The Danish government and Local Government Denmark (Kommunernes Landsforening) 
have, in the economic agreement for 2013, decided to increase investment in climate 
change adaption initiatives by DKK 2.5bn. This investment will mitigate the negative ef-
fects of increased precipitation and extreme weather events related to a changing climate.  
This could include both extension of existing sewerage and drainage systems and surface 
measures. The investment will be partially financed via the waste water charges over a 40-
year horizon. This initiative will have several effects on employment, but the argument for 
pursuing the investment depends on more than just the effects on employment. The ef-
fects on employment are:  

 First, investment will create jobs in the short run by increasing domestic demand 
corresponding to the size of the investment. This will create both direct jobs and 
indirect jobs at sub-suppliers. 

 Second, the demand may, over time, contribute to the development of Danish wa-
ter technologies as identified in Chapter 2, which would strengthen competitive-
ness and possibly bring additional employment.  

 Third, financing investment will raise the costs of discharging waste water, which 
will have a negative impact on employment. 
 

Additional important considerations related to the initiative are:  

 First, the initiative should have a positive net effect on the economy, considering 
the positive effects related to the costs that a changing climate would inflict was 
the initiative not undertaken and the positive short run effects on employment 
against the costs of the investment. The decision should optimally be based on a 
thorough cost-benefit analysis. 
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 Second, the timing of the investment should be considered in terms of the state of 
the economy. During an economic slump, when the economy runs below capacity, 
is a better time to undertake public investments than when the economy is run-
ning at full speed at the top of a boom.  

 Third, it is worth considering whether the organisational structure and the right 
capabilities to execute the investments efficiently are present such that the full po-
tential of the investment can be reaped.  

 

First we assess the employment impact. Second, we look at the additional aspects. 

Significant short-run employment effects 
We estimate that an investment of DKK 2.5bn in climate change adaption initiatives cre-
ates approximately 2500 design, engineering and construction jobs in the short run, cf. 
box 4.  
 

Box 4.1 Estimating the job effect of investment in climate change 
adaption 

Investing 2.5bn DKK in climate change adaption will generate demand and employ-
ment primarily in the design, engineering and construction segments. To calculate the 
employment effect we applied the employment requirements in persons per million 
DKK across sectors from the Statistics Denmark publication Danish Input-Output Ta-
bles and Analyses - Imports, Employment and Environment. Specifically we apply the 
Construction Categories 450002 Repair and Maintenance of Buildings and 450003 Civil 
Engineering. The direct employment requirements from one million DKK invested are 
1.42, and 0.49 respectively. Including indirect effects the employment requirements 
are 1.89, and 1.23. These values are dated to 2007. Developments in labour produc-
tivity implies that the sector uses less labour per unit of output and development of 
prices mean that the cost of a unit of construction in 2013 will be different from that in 
2007. Adjusting for developments in price and productivity using the cost index and 
labour productivity index for construction from Statistics Denmark while assuming that 
prices and productivity in 2013 develop as they did on average from 2007 to 2011 
yields ratios of employment per million DKK of 1.47 and 0.96 for Repair and mainte-
nance of buildings and Civil Engineering respectively.  Applying the distribution of in-
vestment funds for climate change adaption initiatives in Copenhagen from The Danish 
Nature Agency (2012) of 5.8 per cent for Repair and Maintenance of buildings and 
94.2 per cent for Civil Engineering yields an estimate of the total job effect of 2473. 
This estimate includes both direct and indirect jobs. 

Note:  The employment to final demand ratios can be found in table 6.D.1 in the publication from Statistics 
Denmark.  

Kilde:  Statistics Denmark (2011) p.86, StatBank Denmark Table BYG6, BYG7, PRIS15, NATP23, The Danish 
Nature Agency (2012). 

 
Naturally some uncertainty is related to the final job count of the investments in climate 
change adaption. Other estimates are in the range of 2000 (the Ministry of Finance) to 
3000 (the Danish Construction Association). According to our estimate the effect falls 
somewhere in the middle, at approximately 2500 jobs in the short run. 



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

33 

Additional employment effect if investment supports Danish water sector 
strengths  

In designing the implementation of the investments, attention could be given to maximiz-
ing the export potential by ensuring that the cheapest climate change adaption solutions 
are demanded by local governments and that the solutions can also be sold and applied 
elsewhere.  Through climate change adaption partnerships, the business innovation fund 
has allocated 30m DKK for the development and commercialisation of new generic solu-
tions that could contribute to technology development in Danish companies. Over time, 
this could contribute to increasing the export potential of climate change adaption solu-
tions and contribute to job creation in Denmark. However, the potential depends on the 
precise technological solutions which result from the initiative. 
 

Costs are borne by water consumers  
The investments are financed by issuing debt, which is to be paid back over a 40-year 
horizon by raising the price of discharging waste water. This will raise operating costs in 
sectors which discharge waste water, particularly water-intensive industries such as food-
processing. We estimate that servicing the debt of 2.5bn would correspond to a surcharge 
over the total waste water bill of approximately 60m DKK per year12. This will affect em-
ployment negatively in the period when the debt is serviced.  In effect, the initiative 
moves employment from the future to the present.   
Furthermore, higher costs of discharging waste water may affect investment decisions in 
water consuming companies. Decisions regarding equipment and location of factories 
may change due to higher operating costs over the timespan of the loans.  
The size of the negative effect depends on the exact distribution of the increased costs and 
subsequently on the results of the current work with the regulation of the pricing model 
for waste water discharge.   

Pursuing the investment should be based on the total net economic gains 
While the immediate effects on employment from investment is an important decision 
parameter when evaluating the initiative it does not encompass the total effects.  When 
assessing the effects of the investment the full impact on employment now and in the 
future -and not least the benefits related to lower losses from increased precipitation and 
extreme weather events - should be taken into account. This would require a cost-benefit 
analysis of the specific investments in each municipality. Since the climate change risk 
profiles differ from area to area each municipality should consider the cost and the bene-
fits related to the specific investment in their area. In this respect it could be advanta-
geous to carry out a thorough cost-benefit analysis, taking into account the climate 
change related damages that will be mitigated by pursuing an investment.  

Now could be a particularly good time to pursue the investment 
The current economic conditions support the decision to pursue the investment now as 
there is little risk that the initiative will lead to bottlenecks in the construction sector. The 
2500 jobs correspond to less than the amount of jobs that were lost in construction be-
tween the second and third quarter of 201213. Moreover, the decline in employment in 

                                                                                                                                                                       
12 A bullet loan with an annual interest rate of 2.5% is assumed. 
13 Seasonal adjusted numbers, Statistics Denmark table LBESK13 
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construction in 2009 and 2010 amounted to 31,000. Only 6.4 per cent of these jobs have 
been regained in 2011 and 2012, leaving much spare capacity in the construction sector14. 
Putting some of these workers back into employment would save the public purse for 
providing transfer incomes.  
 
Considering the current economic condition now could be a particularly good time to 
pursue investment in climate change adaption that would need to be undertaken sooner 
or later. In addition to the permanent benefits these investments may bring in terms of 
mitigating the negative impact of more frequent and extreme weather events, it will also 
stimulate the Danish Economy at a time of economic underperformance and spare ca-
pacity.  
 
This argument of course depends on whether the capabilities exist to implement the in-
vestments sufficiently rapidly.  

Potential rests on execution of investments   
To realise the full potential of climate change adaption, it is important that investment is 
executed effectively. Planning investment and obtaining finance for the projects lies with 
local governments and the utilities. Therefore, it is important that each of the institutions 
have the capabilities required to obtain finance in a timely manner as well as to identify 
solutions that are both most efficient in mitigating the effects of climate change while also 
maximizing the impact on technological development and innovation in the Danish water 
technology sector through the use of smart and modern procurement practices15.  
 

The climate change adaption initiative is not isolated 
Naturally, the financing costs have to be borne somewhere, but the negative effect on the 
water intensive industry, in particular, can be offset by pursuing other initiatives such as 
introducing true cost pricing  in the sector (see section 3.3) or by  reducing inefficiency in 
the sector by installing more competition (see section 3.4). 
 
 
  

                                                                                                                                                                       
14 Basec on ØIM(2012) table 5.2 p. 123.  
15 Copenhagen Economics (2009) 
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4.2 Increasing public R&D and innovation funding for water 
The argument for public support for R&D and innovation rests on the existence of posi-
tive externalities i.e. that there are spill-overs from R&D in one firm or institution to other 
firms or institutions within the sector such that market incentives therefore produce be-
low optimal levels of R&D. Raising R&D funding for water technologies will create jobs in 
the water sector, at least for the direct R&D and innovation jobs related to the size of the 
funding. Increasing the funding for the water sector should be based on three considera-
tions: 

 Whether the current level of funding is right given the externalities related to the 
water sector. 

 Whether the existing funding initiatives support the development of new technol-
ogies through the innovation cycle from basic research to full market deployment. 

 Given that the funding requires finance, for instance, by reallocating R&D funding 
from other sectors it is important to consider whether the spill overs from R&D 
and innovation funding within water are higher than the spill-overs within other 
technological fields. 

Funding is planned to increase in 2013 
In 2012, more funds were given to innovation within water technologies compared to in 
2010 and 2011. The higher level from 2012 is expected to continue in 2013.  In 2012 and 
2013 the level is approximately DKK 100m compared to DKK 50-60m in the years before,  
cf. table 2.    
 

Table 4.1 Largest public water related R&D and innovation pro-
grammes 
Million DKK 2010 2011 2012 2013 

Grant scheme for environmental technologies (MUDP) 13.2 12.8 34.0 53.9 
Export promotion of resource efficiency and water effi-
ciency  -  - - 17.5 

Water technology development fund (VTU) 20.0 20.0 20.0 20.0 

Business Innovation Fund 20.3 20.3 30.0 - 

The Danish National Advanced Technology Foundation - 10.0 10.0 - 
National test center for water and climate change adap-
tion - - 8.4 8.3 

 

Notes:  The table is limited to funds covered by available data. This excludes important sources of finance 
such as The Danish Council for Strategic Research, The Danish Council for Technology and Innovation, 
and the Danish National Research Foundation . The share of funds in the MUDP going to water was 
46.9 per cent from 2008-11. Funds in 2012 were 34m according to Klimahandlingsplanen page 23. 
December 13. 2012. The figure for 2013 is calculated using the share of funds from 2008-11 and the 
level of allocated funds for the year. The number for the Business Innovation Fund covers water pro-
jects in both 2010 and 2011 identified in the midterm evaluation the total number of 40.6m is divided 
equally between the two years, Fornyelsesfonden (2012). 

Source:  vtu-fonden.dk, Midterm evaluation of the Business innovation Fund (2012), Præsentation, Denmark 
as a global water hub, Naturstyrelsen, Jakob Møller Nielsen, Copenhagen Cleantech Cluster 2012: 
Where Water Matters p. 11. 

 
While the rise in funding from these programmes may represent an increased focus on 
water technologies the figures do not provide an exhaustive picture of the funding given 
to R&D and innovation within water since 2010. Due to data availability it excludes im-
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portant sources of finance such as the Danish Council for Strategic Research, the Danish 
Council for Technology and Innovation, the Danish National Research Foundation, and 
funds for basic research distributed via the universities.  In 2006-2007 for example the 
Danish Council for Strategic Research, granted DKK 56m in funding for water related 
projects16. 

Securing the right mix of support across the innovation cycle 
In order to maximise the employment and growth effects of public R&D and innovation 
funding it is not only important to consider the level of funding, but also the level of sup-
port given at different stages in the innovation cycle.  The Danish government supports 
the development of water technologies at different stages of technological maturity cf. 
figure 11. Support at these different stages has varied effects on employment. Funding for 
basic R&D generates employment for the immediate R&D personnel that are supported 
by the funds. But at the same time it secures a technological base that can be utilised to 
create jobs in the future. In order to reap the employment arising from commercialising 
the technologies, support at later stages of technological maturity may be required.  
 
Figure 12 provides an overview of different sources of public funding for the development 
of, among other things, water technologies and at which level of the innovation cycle they 
support innovation.  
 

                                                                                                                                                                       
16 FIVU (2012) 
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Figure 4.2 Innovation cycle and public support  

 
Note:  The set of funds mentioned here is not exhaustive.  DSF=Det strategiske forskningsråd, 

GFF=Grundforskningsfonden, DFF=Det Fri Forskningsråd, RTI=Rådet for Teknologi og Innovation, 
MUDP=Miljøteknologiske Udviklings- og demonstrationsprogram, EUDP=Energiteknologisk Udviklings- 
og demonstrationsprogram, GUDP=Grønt Udviklings- og demonstrationsprogram, 
VTU=Vandsektorens Teknologi Udviklingsfond. 

Source:  Copenhagen Economics based on IEA (2008), Business Innovation Fund (2012) Midterm Evaluation, s. 
54, DØRS (2011) p. 131, FIVU (2012) s. 12 

Support should decline with increased technological maturity 
In the early stages of developing new products, risk and uncertainty about eventual mar-
ket size are high and it can be hard to secure private funding. As technologies mature, 
these risks gradually decline and while projects may still require public funding, it is es-
sential that they prove their commercial viability by being attractive to private investors, 
for example. Therefore, it is recommended that the public funding contribute only with a 
share of the total financing requirement at later stages of technological maturity and re-
quire that private investors provide the remaining share of funds. Box 5 describes the 
policy actions and relevant levels of public support at the different stages in the innova-
tion cycle. 
 

Box 4.2 Public funding cost share during the innovation cycle. 
Research and Development. In the early stages of developing new products, basic research
and development investments are required. Investors need to engage in activities that will benefit
other actors, including competitors. Moreover, the essential benefits of innovation progress may 
be harvested over a wide range of potential types of usage, not necessarily know when the in-
vestment is being made  This implies that investments in innovation driven by private market
incentives will fall far short of what is beneficial for the society as a whole. This requires a high
level of public funding, typically at levels between 80-100 per cent, WRI(2011).  



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

38 

Demonstration projects. After the R&D phase, demonstration projects produce data that define
viable applications and potential markets. Yet it is still difficult to obtain affordable financing at
this stage due to high risk and uncertainty about eventual market size. Policy actions should be
focused on providing public funding to move projects from partial to full scale engineering and 
design moves from subsystem to the whole system. US public to private funding is approximately
50:50 for demonstration projects.17 The purpose of the policy action would be to get generation 
costs down as opposed to support high levels of deployment.  
Commercialisation occurs when full size installations are made for a customer in their intended
market. First applications have relatively high costs since manufacturing has correspondingly high
costs. At this stage, the priority is to reduce generation costs by encouraging industrialisation of
the entire production and supply chain. At this stage, progressive reduction in support level
should be introduced to reflect required improvements in efficiency of the relevant technology. 
Recommended public funding levels are between 0 and 50 per cent.  
Deployment. This is only relevant for the most mature technologies with generation costs that
are close to being able to compete with existing technologies. Policy actions could include specific 
public procurement initiatives such as the current initiatives within Climate Change Adaption. 

 
Source:  Copenhagen Economics based on WRI (2011) p. 2 and 13. 

 

A thorough evaluation of the public funding schemes for water technologies is beyond the 
scope of this report, but the guidelines provided in box 5 could be utilised in designing a 
funding scheme for supporting the development of technologies from basic R&D to full 
market deployment.  

Declining support for environmental technologies since the mid-1990s 
While the level of public R&D funding for environmental technologies, including water 
technologies, has increased since the middle of the 1990s, the share of public R&D fund-
ing going to environmental research has declined substantially, from more than 4 per cent 
in 1996 to 2 per cent in 2010.  During the 2000s the share of funds to energy R&D has 
increased from 1.2 per cent in 2002 to 5.3 per cent in 201018. The Danish Economic Coun-
cils in their report on Economy and Environment from 2011 (DØRS, 2011) question the 
appropriateness of this reallocation of funds towards energy R&D19. Such a change in 
priorities should rest on an argument of the spill overs from energy R&D being larger 
than for R&D within other technological fields such as water. DØRS (2011) concludes that 
public funding for energy R&D is not likely to be more welfare enhancing than support for 
R&D within other fields20. In this light it is worthwhile to consider if the current level of 
funding for water technologies is adequate.  

Is funding better spent on water than elsewhere? 
The reallocation of public R&D funds away from environmental technologies including 
water since the mid-1990s, combined with a relatively low level of support for water tech-
nologies, in addition to high expected market growth, may be arguments for increasing 
public support for R&D and innovation within the water sector. At the same time, an in-
crease in the level of funding to water technologies may generate substantial employment 
                                                                                                                                                                       
17 WRI (2011), page 2 
18 DØRS (2011) p. 124 
19 DØRS (2011) p. 160 
20 DØRS (2011) p. 147 
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within the water technology sector, but increasing R&D support or reallocating the R&D 
budget to water should be based on a thorough assessment of the spill overs from R&D 
within water compared to other technological fields. Some of the externalities in the water 
sector are related to important environmental and social concerns: 

 In many countries the price of water is below a true cost level and does not always 
reflect the total environmental cost of among others degradation of aquatic envi-
ronments. 

 Access to clean drinking water is often considered a human right and may be a 
good argument for subsidising innovation that can help provide water at reasona-
ble cost to the poorest regions in the world.  
 

Such social and environmental concerns are in themselves key drivers to the global de-
mand for water technology solutions, cf. chapter two. Generally, the employment impact 
can be expected to be largest if R&D is focused on the areas within the water sector that 
were highlighted in chapter two as being Danish strengths as well as global growth areas. 

4.3 Can regulation and standards contribute to employment 
growth? 

The belief that regulation and standards can promote innovation and employment rests 
on the argument that you can provide domestic industry with a first mover advantage by 
introducing new regulation. The risk here is that regulation becomes an infant industry 
policy tool. Whether such policies can be used to support innovation, exports and job 
creation is an on-going debate among economists. Solving this general discussion is not 
the purpose of this report (see Breugel (2011) for further discussion). 
Instead, as requested by the Danish Nature Agency, we describe the potential employ-
ment effects of eight regulatory initiatives four of which are international and four of 
which are national, cf. table 4.   

International regulation may create larger markets for Danish technologies 
Regulation at the national level could have the consequence that companies develop tech-
nologies with only a limited market potential. This occurs if the technologies are too spe-
cific and so not commercially viable outside of Denmark.    
 
EU-wide or global regulation - on the other - hand potentially creates a larger market for 
Danish export companies within water technologies. Regulation at the international level 
could therefore have a significant employment effect if new regulations and standards 
point toward technological solutions that we possess; or if we have a certain technological 
advantage in developing these solutions based on the strengths of the water technology 
sector in Denmark. An example of this is the ECO-design specification which regulates 
the energy-efficiency of circulator pumps in the EU. The two large Danish producers of 
circulator pumps, Smedegaard and Grundfos, have developed pumps that meet the ECO-
design specifications21. This could have a positive effect on the number of export jobs in 
the two companies.  

                                                                                                                                                                       
21 Companu websites 
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Regulation is both environmental and economic 
The regulation initiatives assessed below go beyond pure environmental concerns. As 
water utilities act as a form of local “natural monopolies”, economic regulation is also an 
important aspect of regulating the water sector.  This section describes qualitatively the 
innovation, business and employment effects of eight regulatory initiatives within the 
water sector including both environmental and economic regulation. Overall, the main 
effects of the regulatory initiatives are in: 

 Companies who deliver water technology solutions  
 Large industrial consumers of water such as the food-processing industry.  

 
We describe the effects from this perspective.  
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Table 4.2 Overview of regulatory initiatives 
    Specific measures Main effects on employment Expected direc-

tion of effect 

 International initiatives     

1 

National water 
efficiency targets 
in the EU by 
pricing and cost-
recovery obliga-
tions 

Enforce water pricing and 
cost-recovery obligations, 
including metering when 
relevant. 

Water price increases in countries 
operating below full cost-recovery 
pricing. This may provide Danish 
water consuming companies with 
an advantage. Increase market 
size for relevant water technolo-
gies, but companies should also 
expect fiercer competition.  

Positive, but 
depends on price 
increases in other 
countries and 
market competition  

2 Global water 
efficiency targets 

As above, but less likely to 
be binding obligations.  

Same, but potentially larger 
effects than above both with 
respect to market potential and 
level of competition. 

Positive, but 
depends on price 
increases in other 
countries and 
market competition 

3 

EU standards 
regarding natural 
water retention 
measures to 
prevent river flow 
droughts and 
flood related 
losses. 

Restoring floodplains and 
wetlands, develop CIS 
guidance on Natural Water 
Retention Measures and 
flood risk management 
plans, Use structural and 
cohesion funds & EIB loans 
for support, propose regu-
latory instruments on 
standards for water re-use. 

Generates domestics DEC jobs 
according to spending on the 
measures. If Denmark has special 
capabilities within some of these 
areas export jobs could be gener-
ated. Depends on Denmark’s 
ability to develop scalable solu-
tions. 

Positive, but 
depends on 
amount of funds. 
Financing the 
initiatives may 
reduce employ-
ment in other 
sectors 

4 

Regulation 
through Best-
Available-
Technique refer-
ence documents 
(BREF docu-
ments).  

Increasing the BAT re-
quirements within water 
and making the require-
ments more binding at a 
European level. 

Could enlarge market for Danish 
water technologies in areas of 
expertise or special development 
potential for instance waste water 
treatment. 

Ambiguous, 
depends on com-
petition and if 
documents point 
toward Danish 
technological 
solutions as being 
BAT. 

  
National initiatives     

5 
Staircase pricing 
model for waste 
water discharge  

Introduce staircase pricing 
model to arrive at a more 
cost-true pricing for waste 
water discharge. Prices are 
lower at higher levels of 
consumption. 

Cost reduction for large industrial 
consumers and improved compet-
itiveness, which would have a 
positive effect on employment. 
Consumers with low water usage 
would see increased costs and 
reduced real incomes with lower 
levels of consumption as a result. 

Positive, depends 
on effect on com-
petitiveness and 
investment deci-
sions in industry. 

6 
Taxing water 
leakage at 5% 
leakage instead 
of 10% as today  

Reduce leakage by raising 
the water price.  

Likely to raises prices of water 
consumption. May not be the 
cheapest way to arrive at specific 
water consumption target. Water 
efficiency in industry may be a 
better option.  

Ambiguous, but 
there might be 
environmental 
economic argu-
ments for the 
regulation. 

7 

New procedure 
for acquiring 
connection per-
mits to local 
waste water 
treatment sys-
tems 

Lowering administrative 
burden related to discharg-
ing waste water. Simplify-
ing the process of obtain-
ing a connection permit. 

Could affect total costs of dis-
charging waste water and hence 
operating costs of companies. 
This could improve the competi-
tiveness of industrial companies 

Positive, but 
depends on the 
effect on adminis-
trative cost.  

8 

Increased energy 
efficiency in 
utilities - reduc-
tion of 25% over 
3 years.  

Reduce energy consump-
tion in the water sector. 
Reducing total costs of 
water services. 

May reduce total costs of water 
services, which would lower costs 
for both the business and house-
hold sector. But gains should be 
weighed against required invest-
ment costs.  

Ambiguous. 
depends on the 
required invest-
ment. 

 

Source:  COM-2012-Final673, www.eea.europa.eu/data-and-maps, European Commission Joint Research 
Centre, Institute for Prosepctive Technological Studies http://eippcb.jrc.es/reference/ 
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We now turn to a description of the eight initiatives in turn: 
 

1. National water efficiency targets in the EU via pricing and cost-recovery ob-
ligations are expected to have an overall positive influence on employment in 
Denmark. Under this initiative, obligation on metering is expected to play an im-
portant role. Specific effects important for employment are: 
 Water prices are expected to increase in countries that are currently operating 

with prices below full cost-recovery pricing. According to the European Com-
mission (2012) most EU countries do not operate at full cost recovery today. 
This could benefit the competiveness of DK industry compared to industry in 
countries that are subject to higher prices. Water consuming industries in 
these countries are expected to adjust their water usage downwards and adopt 
more efficient technologies which may reduce overall production costs. The 
competitive advantage may therefore only be temporary.  

 The initiative is also expected to create larger markets for water efficient tech-
nologies. This should give room for increased exports and employment in wa-
ter technology companies.  Smart metering could be an example of such a 
technology. We saw in chapter 2 that this in an area where companies in 
Denmark have the potential to become market leaders. 

 While the initiative can be expected to create larger markets for Danish tech-
nologies, market signals are also likely to induce increased competition in the 
market water technology. If foreign companies produce the best solutions they 
may outcompete Danish companies in the international markets as well as in 
the Danish market. 

 
2. The effects of Global water efficiency targets on employment are expected to 

be similar to the above, but both market potential and foreign competition can be 
expected to be larger. The global targets are less likely to be binding and the ef-
fects will accordingly be more limited.   

 
3. EU standards regarding natural water retention measures. The objec-

tive of this regulation is to prevent river flow droughts and flood related losses in 
Europe22. This is to be achieved by restoring floodplains and wetlands, which can 
hold water in periods of abundant or excessive precipitation for use in periods of 
scarcity. The initiative also includes the development of CIS guidance on natural 
water retention measures and flood risk management plans, the use of structural 
and cohesion funds and European Investment Bank loans to support measures. 
The initiative is mainly expected to create domestic design, engineering and con-
struction jobs corresponding to the level of investment required to reach the tar-
gets. If Danish companies are able to generate generic and scalable solutions 
there could be a potential for export generated jobs as well.   
 

4. Regulation through best-available-technique requirements could en-
large the market for Danish water technologies and have a positive effect on em-

                                                                                                                                                                       
22 COM-2012 673final p. 13 
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ployment in the water technology sector in Denmark. BAT reference documents 
(BREF documents) describe the processes and pollution levels that are achievable 
if applied by a specific type of company. Currently the description of water tech-
nologies in the BREF documents is limited23. If the BREF documents are drafted 
in a way which promotes Danish technological solutions there could be a positive 
effect on employment in the Danish water technology firms. Likewise the BREF 
documents may be drafted in a way which does not put Danish technologies in a 
favourable position. 

 
5. Staircase model for pricing of waste-water discharge. The growth team 

for water, bio and environmental solutions in the Danish Government concluded 
that the waste water discharge costs should be revised to reflect a more realistic 
cost pricing structure for discharging companies. The Waste Water Council 
(Spildevandsudvalget) analysed a range of pricing models (Spildevandsudvalget, 
2011) of which the staircase pricing model is found to be implemented with rela-
tive administrative ease. An illustration of the staircase pricing model is present-
ed in figure 12. 

 

Figure 4.3 Example of staircase pricing model  

 
Source:   Adopted from the Ministry of Environment and the Ministry of Business and Growth. 

 
In such a model, costs would be redistributed from consumers who discharge 
large amounts of water to consumers who discharge smaller amounts of water. In 
this way the waste water discharge bill would be reduced for large water consum-
ers, such as industrial companies within food-processing, while it would increase 
for smaller consumers such as smaller businesses and private households. Here, it 
is important to note that the large water consumers have experienced water dis-
charge costs, which have been skewed due to the fact that smaller water consum-
ers have not been charged the actual price of discharging waste water. Hence it is 
important to consider the effects of the introduction of the staircase pricing model 
on both large and smaller consumers. This is expected to have the following ef-
fects on employment: 

                                                                                                                                                                       
23 Overview of BAT reference documents, European Commission http://eippcb.jrc.es/reference/ 
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 Large water consumers such as the food processing industry would see a re-
duction in the waste water discharge bill. This could improve both competi-
tiveness and related exports of industry in Denmark and have a positive effect 
on employment in these industries.  

 Consumers who must pay higher prices as a result of the initiative i.e. private 
households will experience a decline in their real income with a corresponding 
effect on private consumption. This would have a negative effect on employ-
ment. However this price increase can be reduced through efficiency im-
provements in the water utilities (see section 3.4). 

 Smaller businesses can also expect rising costs of discharging waste water, 
which would harm employment in these firms.  

Whether or not the employment and consumption effects from increased em-
ployment in large water consuming companies dominate the effects of higher 
costs for small consumers determines the net employment effect of the initiative. 
The Danish Agriculture and Food Council recently analysed a situation where 
charges were lowered for the business sector by DKK 900m and increased corre-
spondingly for private households. Using the ADAM model they found a positive 
effect on employment in the order of 200-700 jobs24.  
  
Besides the overall impact on employment, there are also distributive concerns 
related to the initiative which merit serious consideration. The cost effect will 
vary considerably from utility to utility. When the model is introduced in areas 
where the share of large water consumers is high, the corresponding price in-
crease for smaller companies and private consumers will also be higher. In areas 
where major consumers only account for a smaller share of water consumption 
price, increases for other consumers will be much smaller. Therefore, such an ini-
tiative may be difficult to implement in practice in a very fragmented and hetero-
geneous organisation of utilities (see Naturstyrelsen, 2013). 
 

 
The revision of the waste water discharging pricing system is related to the climate change 
adaption initiative described in 3.1 as the climate change adaption investments are fi-
nanced by increasing the prices of waste water. The realized effect on employment de-
pends on the de facto change in prices when both the staircase model and the climate 
change adaption initiatives have been implemented. 
 

6. Tax on water leakage steps in at 5 pct. loss compared to 10 pct. loss to-
day. Average leakage loss in Denmark is currently estimated at 7 per cent25 with a 
loss of 4 per cent in Copenhagen,26 with few kilometres of pipe per cubic litre of 
distributed water and higher losses in areas with more kilometres of pipe per cu-
bic litre of distributed water. This level is the second lowest in the EU27. 

                                                                                                                                                                       
24 The Danish Agriculture and Food Council (2012) p. 2 
25 The Rethink Water Project (2012) 
26 SWAN Research (2011) 
27 DANVA (2010), OFWAT (2008). 
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A charge on water leakage was introduced in 1994 by setting a requirement that 
(a minimum of) 90 per cent of produced water should be charged for28. Raising 
this minimum amount to 95 per cent would require that either the additional 
charge of the produced but non-delivered water raises the price of water or that 
utilities invest in infrastructure which will lower the leakage levels. Both will in-
troduce higher water prices and affect water consumption. Which solution will be 
the cheapest way to reach specific water environmental goals would have to be 
considered on a case by case basis.  
Since the optimal leakage levels may differ from utility to utility and the invest-
ments required to reach the new target are likely to be area specific, the overall ef-
fect on employment is ambiguous. 
Water loss reduction during distribution is expected to be an area of future 
growth as well as an area where Danish firms are relatively strong, cf. chapter 
two.  The applicability abroad and hence the export potential of the solutions that 
are needed in Denmark in order to reach the new targets is uncertain. As in Den-
mark it will have  to be  decided on a case by case basis in utilities and authorities 
which investments to pursue and hence whether the best solution is provided by a 
Danish firm or by a competing firm located outside of Denmark. Therefore, it is 
also ambiguous whether this initiative will promote technological innovation that 
is scalable to the global market.  

 

7. New procedure for acquiring connection permits to local waste water 
treatment systems. Current regulation requires all companies to obtain a per-
mit in order to connect their waste discharge to the local waste water treatment 
system. The Danish Nature Agency is considering a new procedure for connecting 
to the waste water system that will ease the administrative burden of obtaining 
the permit. If a new system is introduced and it is successful in lowering the costs 
related to obtaining a connection permit it could benefit the operating costs in 
relevant companies, which ceteris paribus, would have a positive impact on em-
ployment.  The effect on employment though may be limited.  

 
8. Increased energy efficiency in the water sector.  A reduction of energy 

consumption in utilities of 25 per cent over 3 years. First of all, the regu-
lation would require investments in energy efficient water technologies such as 
energy efficient circulator pumps. This would generate demand for the relevant 
technologies and increase employment in companies whose products would be in 
demand.  
 

In chapter two we identified energy reduction in the water grid as an important area of 
future growth as well as a Danish strength. Reaching this target may require new techno-
logical solutions. If such solutions are developed by Danish companies and there is a 
business case for applying them in international markets there may be an additional em-
ployment effect from exports.  
 

                                                                                                                                                                       
28 Bekendtgørelse af lov om afgift af ledningsført vand. 
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If utilities are to finance these investments this would entail higher water prices, at least 
in the short run. Isolated, this would increase costs for water consuming companies and 
households. However, investment can be expected to generate savings on water bills when 
the efficiency targets are reached, as the costs of energy constitute a significant share of 
water pricing. The savings generated by a lower energy bill connected with distributing 
water would have to be compared with the investment costs. An energy efficiency im-
provement of 25 per cent may not be the best solution across the water sector. The opti-
mal level of investment and energy savings would have to be assessed on a case by case 
basis.  

Predominantly positive effects of the initiatives assessed here 
Many of these initiatives are expected to have a positive effect on employment through 
either increasing the market for Danish water technologies (1, 2, and 4) or by reducing 
inefficiencies in the water sector (5-6). A larger market for Danish technologies does not 
necessarily generate more employment. Ultimately, the effect depends on the companies’ 
ability to exploit this market potential compared to foreign competitors.  
Generally it can be said that policy actions should be taken on the initiatives which reduce 
inefficiencies in the water sector and international initiatives which increase the market 
size for Danish technologies as these are important for the number of export jobs in the 
water sector in Denmark. 

4.4 Reorganising the water sector and installing more 
competition 

In 2009 a new law governing the water sector was enacted (Vandsektorloven). During 
2013 the law will be evaluated. This evaluation may lead to specific and concrete pro-
posals which will improve the efficiency of the water sector. Reorganising and installing 
more competition in the water sector may improve its efficiency29. If these interventions 
can be implemented while sustaining high health and environmental standards, they 
could be important policy actions with several positive effects: 

 First, water prices may be lowered for the benefit of both consumers and water 
consuming industry. 

 Second, improved efficiency may help finance other initiatives in the sector such 
as investments in climate change adaption. 

 Third, a consolidation of the sector could possibly create more sophisticated de-
mand for water technologies. This could have market pull effects on technology 
firms and improve the domestic market for the water technology sector.  

 
The specific nature of all the interventions that can contribute to efficiency gains in the 
sector are not identified. The evaluation of the law governing the water sector in 2013 may 
yield further concrete policy proposals. While these initiatives may not contribute to in-
creased employment here and now, they may improve the functioning of the water sector 
and benefit job creation both within the water sector and in sectors that depend on it. In 
our view, these would need to be considered as an integral part in a more complete “policy 
package” for the water sector. 

                                                                                                                                                                       
29 Growth team for water, bio & environmental solutions (2012) – Vækstteam for vand, bio & miljøløsninger (2012) 
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4.5 Policy response 
In chapter 3 of this study we assessed the potential for creating jobs within the water sec-
tor in Denmark by interventions within four different policy areas. Not all of the interven-
tions are equally effective in promoting job creation.  
 
In section 3.1 we found that investing in climate change adaption initiatives can create 
2,500 jobs in the short run, but that the costs will be borne by private consumers and 
water consuming industry over a long-term period. Considering the current economic 
situation with spare capacity in the construction sector, now might be a good time to pur-
sue such investment. 
 
Section 3.2 showed that increasing R&D and innovation funding for water technologies 
can support employment in the sector especially if it supports Danish firms’ ability to 
develop products with large export potential. The decision to reallocate funding from 
other fields should, however, be based on the argument that spill-overs from R&D within 
water are larger than within other fields. 
 
Section 3.3 analysed eight different regulatory initiatives, of which four were internation-
al. Three out of four international initiatives can potentially support employment growth 
in Denmark by creating a larger market for Danish water technologies. But achieving this 
potential would ultimately depend on Danish companies’ ability to exploit the new market 
potential. 
 
As we also argued in section 3.3, actions on initiatives that can reduce inefficiency in the 
water sector are naturally advisable. These could be: easing the administrative burden 
related to discharging waste water, introducing more true cost pricing in the sector, or 
potentially, as described in section 3.4, a consolidation and marketization of the water 
sector. If the efficiency gains of these initiatives are significant they might even mitigate 
the negative effects related to other initiatives. For example, efficiency gains could be used 
to offset the surcharge on discharging waste water related to financing the climate change 
adaption initiatives. The specific nature of all efficiency improving interventions are not 
yet identified, but the evaluation of the law governing the water sector (Vandsektorloven) 
during 2013 may point toward further concrete actions points.     
 
All in all, this suggests that maximising the employment impact in the sector will best be 
achieved through a more comprehensive policy package, consisting of several of the ini-
tiatives assessed here. This will include interventions that stimulate employment in the 
short run and initiatives which will improve efficiency in the water sector and hence stim-
ulate job creation in the water sector and in other sectors that depend on it. 
 



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

48 

References 

Business Innovation Fund (2012), Støttede Projekter 2010-2011, 
February 2012. 

Copenhagen Cleantech Cluster (2012). “The Global Cleantech Report. 
A snapshot of future global markets”. 

Copenhagen Cleantech Cluster (2012). “Denmark: Where water mat-
ters”.  

Damvad (2012). “Danske virksomheder på vandområdet”. Udarbej-
det af Damvad for Miljøministeriet. 5. juli 2012. 

Danish Nature Agency (2012). “Analyse af de samfundsøkonomiske 
udfordringer i relation til ny lovgivning”. June 2012 

Danish Nature Agency (2013). ”Vurdering af mulighederne for kon-
kurrenceudsættelse af vandsektoren”.  

European Commission (2012). ”The Role of water pricing and water 
allocation in agriculture in delivering sustainable water use in Eu-
rope – Final Report – Annexes. European Commission Project 
number 11589, February 2012. 

Finansministeriet (2012). ”Aftaler om Finansloven for 2013”. Fi-
nansministeriet, November 2012.  

FIVU (2012). ”Baggrundspapir vedr. vand, bio og miljøløsninger. 
Ministeriet for Forskning, Innovation og Videregående Uddan-
nelser, marts 2012. 

FOR A (2009). “Kortlægning af miljøteknologiske virksomheder I 
Danmark”. FORA Marts 2009 

Growth team for water, bio & environmental solutions. “Recommen-
dations”. November 2012. (Vækstteam for vand, bio & miljøløs-
ninger. “Anbefalinger”



Employment in the Danish Water Technology Sector 
 
 
 
 
 
 
 
 
 
 
 
 

49 

 

Huberty, Mark and Zachmann, Georg (2011). “Green 
Exports and the global product space: prospects 
for EU industrial policy”. Breugel Working Paper 
2011/07. 

Melitz, Marc J. 2003. "The Impact of Trade on Intra-
Industry Reallocations and Aggregate Industry 
Productivity," Econometrica, Econometric Socie-
ty, vol. 71(6), pages 1695-1725,  November. 2003 

Productivity Commission (2012). “Det handler om 
velstand og velfærd”. Baggrundsnotat – tal og be-
regninger, October 2012. 

Statistics Denmark (2011). ”Danish Input-Output 
Tables and Analyses 2009: Imports, Employment 
and Environment”. Statistics Denmark, May 
2011. 

Water Resources Group (2009). “Charting Our Wa-
ter Future”. 2009. 

WRI (2011). “Is the Fit Right? Considering Techno-
logical Maturity in Designing Renewable Energy 
Policy”, World Resources Institute Issue Brief, 
June 2011. 

 


