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Den grenne ﬁkonom'i er i de seneste 5-10 ar skudt i vejret med
forbleffende fart. Vaekstraterne leder tankerne hen pé Kina og Indlen
snarere end et kriseramt Danmark. :

Det vise‘r en ny analyse, som vi her har forngjelsen at sende til dig.
~ Analysen er bestilt af Kebenhavns Kommune i samarbejde med
- . Mandag Morgen, DONG Energy og RealDania og er udarbejdet af
konsulentvirksomheden Damvad efter en ny og avanceret statistik
metode, som er beskrevet i rapporten. -

-“Skal vi finde en vejud af krisen og finansiere velfarden pa langt sigt,
er hejere omsatning, eksport og produktivitet afgarende byggesten.
Alle tre dele kan det grﬁnne erhvervsliv sette hak ved, dokumenterer
rapporten

® Omsaetnmgen er vokset med 55 pet. fra 2004 il 2009,
..e Eksporten er vokset med 77 pct. i samme periode
¢ Produktivitcten er Vokset med 45 pet. pa de frem ar
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januar pegede pé netop lav vaeksti produktiviteten, som et
' grundleeggende problem for dansk ekonomi. Det er ogsa vigtigt at -
bemaerke, at ingen af de tre tendenser er blevet @ndret vasentligt af
den gkonomiske krise. Det viser rapporten tydeligt.
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vaekstvirksomheder. Vi vil gere det'i samarbejde med ‘
virksomhederne, universiteterne, ivaerksattermiljeet i Kebenhavn og
" ‘borgerne. Sammen kan vi gore K.abenhavn til en gremnere, smartere
- og sundere by. :
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1 Summary

Green solutions and environmental technology
hold extensive commercial opportunities. The po-
tential emerge from an increasing global acknowl-
edgement regarding the need for actions to handle
the conseguences of global warming and other
environmental changes as well as a global rise in
costs for resources and materials. As such there is
already a global demand for solutions that can
meet these challenges. To meet this demand there
is a need for large investments and innhovations. In
the EU these investments and innovation will
create up to 1.5 million jobs'. And as such there is
coherence between a green focus and growth.

The City of Copenhagen has the aim of generating
a 4 per cent growth in productivity each year as
well as making Copenhagen carbon neutral by
2025. This report analyses the magnitude and de-
velopment among Green Growth companies in the
Greater Copenhagen Area. The report is the first of
its kind that attempts to measure the impact of
Green Growth on the economy enabling a separa-
tion of green activities and other activities in com-
panies and — at the same time — measure the
green activity in all companies in a given area.

The main conclusions are;

1. The Green Sector is substantial and ac-
counts for more than 25.000 employees in
the Greater Copenhagen Area. More than
6.000 companies have substantial activities
within green solutions. Especially companies
within the areas of water and waste as envi-
ronmental challenges are contributors in mak-
ing Green Growth a substantial sector in
Greater Copenhagen Area.

t European Commission (2011}: A Roadmap for Moving to a
Competitive Low Carbon Economy in 2050.
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2. Green Growth is a competitive sector. With
a labour productivity that is 40 per cent higher
than the average compary, companies in this
sector are highly competitive.

3. The growth in the Green Sector is substan-
tially higher than in other sectors in Co-
penhagen and Denmark. The average yearly
growth in productivity for the sector is 8 per
cent. In Denmark the yearly growth rate within
the last 20 years has been around 1.1 per
cent. The sector can be part of the solution to
ensure future growth in Denmark, since tumo-
ver, productivity and exports is substantially
higher in the Green Sector compared to other
sectors in the economy.

4. The City of Copenhagen is an epicentre for
green growth in the Greater Copenhagen
Area in terms of volume as well as growth rate.
E.g. there are more than 10.000 green jobs in
Copenhagen. Hence Green Growth is impor-
tant for the City in order to meet the political
goals concerning growth and competitiveness
in Copenhagen. _

5. Green Sector is driving Danish exports to
the BRIC countries. Green Growth opens the
Danish access to some of the large global
growing markets, where Danish companies in
general are underperforming compared to
other countries. 41 per cent of the export of
green solutions goes to countries outside the
EU27. On average 33 per cent of the exports
is to countries outside of the EU. Non-EU
countries, in particular the BRIC-countries, are
demanding green solutions, and companies
from the Greater Copenhagen Area are o
meet these demands.

The cornerstone of the analysis is to statistically
define a sector that covers Green Growth compa-
nies in Denmark. By establishing a Green Sector
based on statistics and register data from Stafistics




Denmark it is possible to compare the sector with
other sectors in Denmark as well as internationally.
Furthermore, 2 clear definition of the Green Sector
enables time series analysis. The definition of
Green Growth is based both on the work of Berke-
ley Roundtable on the International Economy
(BRIE) and the OECD stating respectively that
Green Growth is:

» BRIE: “Job creation or GDP growth (are)
compatible with or driven by actions to re-
duce greenhouse gasses’.

« QECD: “Green Growth means fostering
economic growth and development while
ensuting that national assets continue to
provide the resources and environmental
services on which our well-being reiies. To
do this it must catalyse investment and in-
novation which underpin sustained growth
and give rise to new economic opportuni-
ties.”

The focus of this report is two gecgraphical areas:

« Greater Copenhagen Area: This geo-
graphical area is delimited by the bounda-
ries of the administrative region the Capital
Region of Denmark.

« City of Copenhagen: This geographical

' area is delimited by the Municipality of Co-

penhagen.

1.1 Detailed conclusions

The Green Sector is substantial and accounts
for almost 25,000 employees in the Greater Co-
penhagen Area,

The Green Sector plays a significant role in the
Capital Region of Denmark. In the table below it is
shown that the Green Sector encounters almost
25,000 employees in 2009, two and a half times
the size of that of Welfare Technology, which has
been identified as a growth industry in Denmark,
and more than one third of the Manufacturing sec-
tor. Additionally, more than 6,000 companies have
substantial activities within Green Growth.

Green Growth also contributes to the overall ex-
ports in the Greater Copenhagen Area with an ex-
port intensity of 36 per cent. This outperforms the
average export intensity of 25 per cent in the
Greater Copenhagen Area.

Green Growth is a highly competitive sector.
The analysis shows that the labour productivity is
40 per cent above the average company in the
Greater Copenhagen Area. The results imply that
Green Growth is a high productivity sector which is
an important finding regarding Danish competitive-
ness.

TABLE 1.1

~DKK)

Export Intensity (%)

68 % 25 % 50 %

Source: Statistics Denmark, Tébfe REGN4, REGNS and own calculations
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FIGURE 1.1

Productivity growth in key sectors compared to the Capital Region as a whole
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Source: DAMVAD 2011, own calculation based on Stalistics Denmark.

Green Growth is driving growth in the economy
in Copenhagen and Denmark in general.

The productivity growth seen in the Green Sector
has been significant in recent years. Despite the
financial crisis, productivity in the sector amounts
to 8 per cent per year, clearly exceeding the Dan-
ish average in productivity growth of 1.1 per cent

\over the last 20 years. The figure below shows the

development in labour productivity since 2004,

Labour productivity is a measure for the value
added per full time equivalent contributes with.

The growth stems from an ever increasing turnover
and export and a more restrained and moderate

increase in employment. in other words the com-
panies are able {0 increase their sales with a mod-
erate increase in employment.

The municipality of Copenhagen is an epicen-
tre for green growth.

With almost half of all activities of the Green Sector
in the Greater Copenhagen Area taking place in
the City of Copenhagen, the city must be charac-
terised as a crucial player in determining the per-
formance of the Green Sector in the capital region.
The table below shows almost half of the turnover
in Green Growth in Greater Copenhagen Area is
generated from activities taking place in the City of
Copenhagen. Furthermore, 43 per cent of the em-

TABLE1.2
G

Employment 10,677

 ExportiIntensity (%) 4% .

36 % 50%

Source: DAMVAD 2011, own calcufation based on Statisfics De'nﬁ;ri(. -
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FIGURE 1.2

Exports of Green solutions and other products to the EU and outside the EU.
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Source: DAMVAD 2011, own calculation of international trade of goods based on DAMVAD Trade Model.

ployment and 56 per cent of exports are concen-
trated in the City of Copenhagen. The export in-
tensity of the Green Sector in Copenhagen is also
well above the intensity in the Capital Region as a
whole.

.Green Growth is driving Danish exports to the

BRIC countries.

Green Growth as an industry is characterized by
being more present in global markets outside the
EU compared {o other industries in Denmark (See
figure below). Thus, 41 per cent of the export of
the Green Sector is destined countries outside the
EU. Correspondingly, only 33 per cent of the ex-

FIGURE 1.3

Exports of Danish Green Growth outside the EU, 2010.
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Source: DAMVAD 2011, own calculation of intemational trade of goods based o DAMVAD Trade Model.
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port of other Danish sectors is destined markets
ouiside the EU.

Growth in exports of green solutions has gone up
with almost 80 per cent from the year 2004 to
2009. The analysis shows that growth in exports to
countries outside the EU has passed growth in
exports within the EU.

In fact Green Growth is considerably more present
in the BRIC countries compared to other Danish
companies, see figure below. China is accounting
for almost 6 per cent of the exports from Green
Growth. In comparison China only accounts for
around 2 of exports from other sectors. A similar
picture emerges for Russia, India and Brazil,
whereas there seem to be no significant difference
among traditional trade partners such as the U.S.
and Norway.

1 DAMVAD.COM



2 Introduction

Green solutions and environmental technology
potentially hold extensive commercial opportuni-
ties. The potential emerge from an increasing
global acknowledgement regarding the need for
actions to oblige the consequences of global
warming and other environmental changes. These
environmental challenges have both human and
economic consequences, e.9. a single 2hrs. heavy
rain shower in Copenhagen this summer caused
massive damage for more than 4 bn. DKK and a
lot of frustration and huge distress for the affected
citizens. As such there has been an increasing
focus on the necessity to carry out invesimenis
and develop new solutions that can help soften the
human impact on the environment and thus reduce
the consequences of global warming.

Climate and sustainability are often seen as ele-
ments that are not consistent with growth. Often a
focus on climate and sustainability is costly for
those involved, because of higher production costs
and higher costs of semi-conductors and semi-
manufactures. As such the perception has been,
that Green and Growth where not consistent.

Thus a study recently presented different perspec-
tives on Green Growth. They have identified three
different arguments linking a green focus with eco-
nomic growth?:

1. That green solutions achieved by reason-
able policy pose a very little threat to eco-
nomic growth or job creation.

2. Investment in green solutions could create
jobs during economic recession and pro-
vide the foundation for job growth in the
long run.

3. Green innovation and investments can fuel
a new wave of productivity and export

2 BRIE {2011): Shaping the Green Growth Economy

growth, driving real gains in GDP through
capturing new markets and improving pro-
duction efficiency.

Taking the lafter info consideration green focus
can enhance aconomic growth. In the EU these
investments and innovation will sum up to €175
million and create up fo 1.5 million jobs. And as
such there is coherence between a green focus
and growth.

This report analyses the magnitude and develop-
ment among Green Growth companies in the
Greater Copenhagen Area. The report is the first
of its kind that attempts to measure the impact of
Green Growth on the economy enabling a separa-
tion of green activities and other activities in com-
panies and ~ at the same time — measure green
activity in all companies in a given area.

Geographically the report focuses on the City of
Copenhagen and the Greater Copenhagen area.
In this report the City of Copenhagen is delimited
by the Municipality of Copenhagen. The Greater
Copenhagen Area is delimited by the administra-
tive Capital Region of Denmark.

The cornerstone of the analysis is a statistical defi-
nition of an industry that covers Green Growth
companies in Denmark. With a statistical delimita-
tion Green Growth can be esfablished and based
on statistics and register data from Statistics Den-
mark it is possible to do compare the industry with
other industries in Denmark and internationally.
Furthermore, a clear definition of Green Growth
enables fime series analyses making it possible to
investigate developments over time.

This analysis focuses on Green Growth as a indus-
try in line with the manufacturing or the ICT indus-

I DAMVAD.COM
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tries. By doing so it is possible to statistically ana-
lyse the industry focusing on:

= Whether Green Growth is just “green” or if
there is a growth aspect to the industry as
weli?

s  Whether Green Growth is a significant in-
dustry in a Danish context?

s What is the turnover, the export, the em-
ployment and the value added related to
Green Growth?

« Does the Greater Copenhagen Area have

" aglobal position of strength?

/ DAMVAD.CCM




3 Defining Green Growth as an industry sector

Several attempts have been made in order to de-
fine Green Growth as an industry; however no
standard definition exists to date. Some of these
rely on a more narrow definition with emphasis
solely on greenhouse gas emissions whereas oth-
ers are very broad and encompass miere or less all
aspects of impact on envirenmental issues. Three
different arguments have emerged reflecting dif-
ferent ambitions in order to link green solutions
and economic growth®:

1. Emission reduction achieved by reason-
able policy comprises a very small threat
fo economic growth and job creation.

2. Investments in low-emission technology
and energy efficiency could create jobs
during economic recession and provide
foundation for new jobs in the long run.

3. Green investment and innovation can fuel
a new wave of productivity and export
growth, driving reaf gains to GDP through
capturing new markets and improving pro-
duction efficiency.

The latter reflects the definitions of green growth
which this report builds upen. Our approach to the
analyses builds upon the definition from the Berke-
ley Roundtable on the International Economy
(BRIE):

“Job creation or GDP growth (are} compatible with or

driven by actions fo reduce greenhouse gasses’.

Source: BRIE, Shaping the Green Growth Economy

This definition is narrow in the sense that it mainly
focuses on greenhouse gas emissions. Therefore,
this report also builds upon a definition from OECD
addressing a wider understanding of green growth
including other environmental issues:

% BRIE, Shaping the Green Growth Economy

“Green Growth means fostering economic growth and
development while ensuring that national assets con-
tinue to provide the resources and environmental ser-
vices on which our well-being relies. To do this it must
catalyse investment and innovation which underpin
sustained growth and give rise fo new economic op-

portunities.”

Source: OECD, “Towards Green Growth, report meeting of
the Council at ministerial level, 25-26 May 2011.

The concept and definitions in this report build
upon almost 15 years of work accomplished in the
OECD and EUROSTAT. The resulting description
of the industry forms a base for how green prod-
ucts and solutions can be operationalised. These
definitions build upon the work by OECD and EU-
ROSTAT focusing on environmental protection
and resource management/optimal use of re-
sources, respectively.

in order to define an area of business, which could
be denoted "Green Growth”, we define a set of
products and services that are delimiting the indus-
try. This set of products and services are defined
by a set of criteria.

Defining Green Growth as an industry
According to the work accomplished in the OECD
and EURQSTAT, Green Growth consists of a
group of producers and suppliers of technologies,
products and services which*:

« Measure, control, rebuild, prevent, treat, mini-
mize, conduct research in and recover envi-

* E.g. EUROSTAT (2009), "Handbook on Data Collection on
Environmental Goods and Services”. The definition is an
add on from the OECD definition from the 1999-report:
“The Environmental Goods and Services industry — Ma-

- nual for Data Collection and Analysis”.

1 DAMVAD.COM
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ronmental damages on air, water and soil as
well as handle problems with waste, noise,
biodiversity and landscapes. This entails
cleaner technologies, products and services
preventing or reducing pollution.

« Measure, control, rebuild, prevent, treat, mini-
mize, conduct research in and recover re-
source exploitation. This results primarily in re-
source-optimizing technologies, products and
services, minimizing the usage of natural re-
sources.

Groups of products and services

Based on this definition if is possible to define a set
of criterion determining how green technologies,
products or services must have environmental pro-
tection or resource management as their primary
goal. This makes it possible to divide them into two
groups. The different groups of products and ser-
vices include both end-user solutions and sub-
assembly’s that are included in later end-user solu-
tions.  Both groups include administrative activi-
ties, education, tuition, activities related to informa-
tion and communication as well as research and
development.

« Environmental Protection: This group in-
cludes technologies, products and services of
preventative or improving character relating to
prevention, reduction, elimination or cleaning
of emissions, waste and sewage, scil- and
groundwater pcliution, noise and vibration in
addition to radiation. On fop of this, environ-
mental protection covers prevention, reduction
and elimination of soil erosion and content of
salt along with other types of destruction and
erosion, preservation of biodiversity and land-
scapes besides monitoring and controlling the
quality of the environment and waste.

+» 'Resource Management: Consists of tech-
nologies and products to control andfor protect

1 DAMVAD.COM

the natural resources against exploitation both
through preventive and regenerating activities
as well as through surveillance and control of
the level along with the use of these resources.

The coherence between the three levels of defin-
ing the sector is presented in figure 3.1 and is de-
scribed in detail below.

Green technologies, products and services
Apart from the criteria of purpose, it can show use-
ful to decide on a range of criteria to be fulfilled by
green technologies, products and solutions. Ac-
cordingly, OECD and EUROSTAT work with the
foliowing 4 categories defining the criteria for green
technologies, products and solutions:

Environmental Specific Qutputs
Related Products and Services
Adjusted Products and Services
Environmental Technologies

a. End-of-pipe products and tech-

W=

nologies
b. Integrated technologies

The four categories and their criteria will be de-
scribed more in detail in the following.



FIGURE 3.1
Definition of the Green Sector

Area of Business

Environmental
Protection

/N

Groups of
products/servicess

Resource
Management

Criteria for green technologies, products or services

fhe_ntaf _
“specificoutputs

Source: DAMVAD, 2011

Environmental specific outputs

Consist of the oufput of the activities related to en-
vironmental protection or resource management
activities. Depending on their specific purpose, the
solutions and products can be divided into the fol-
lowing:

s Products and solutions related to environ-
mental protection
where the purpose is targeted towards poliu-
tion or elimination of pollution among others.
This can include surveillance, administration,
education etc.

« Resource management where focus is on
exhaustion of resources inciuding prevention,
reduction, surveillance, administration and
education.

Refated products and solutions

These are associated to the environmental specific
products and sofutions and can be divided as fol-
lows:

» Services and products related to environ-

mental protection covering e.g. waste bin
bags, septic tanks, services to maintenance of
septic tanks, equipment to measure and moni-
tor particles polluting the air, cleaning filters

and other components used specifically fo en-
vironmental protection technologies.

+« Resource management such as equipment to
monitor and control the ground water, installa-
tion and maintenance of solar cells, windmills
and the like.

Adjusted products and services

These are less polluting or utilize resources in a
more optimal manner compared to similar prod-
ucts. They are a result of a reformulation or a re-
design of existing products and services with the
specific goal to reduce poliution and minimize the
usage of resources. Adjusted products and ser-
vices should not be divided into environmental pro-
tection or resource management, but in the follow-
ing categories instead:

» (Cleaner products and services which are
contributing to prevent poliution or degradation
of the environment since they are less polluting
or require a smaller usage of resources in their
production compared to other similar products
and services.,

» Resource optimizing products or services
which help ensure that the resources do not
become depleted.

 DAMVAD.COM
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TABEL 3.1
Green growth categories and examples of technologi

 Handling of wa
*lmproved sa

Related preducts =  Septic tanks and services formain- «  Equipment to groundwater control

tenance . Installation and service of solar

+ Biogas plants panels, windmills etc.

«  Equipment to measure air polluting «  Systems to monitor energy usage
particles

Source: DAMVAD, 2011

Environmental Technologies which improve the optimal use of resources.
These cover technical processes, installations or As such we are dealing with cleaner technolo-
equipment (products) along with methods and gies or with resource optimizing technologies.
knowledge (services), where the technical purpose
is environmental improvements. Environmental The following will provide an overview of more
technologies can be divided into two groups: specific examples of technologies, products and
services:

+ “End of pipe” technologies, which are tech-

nological installations or equipment to gauge,

control or reduce or mitigate pollution, envi-

ronmental stress and resource exploitation.

. » Integrated technologies which are {echnical

processes, method and knowledge within e.g.
processes of production being less polluting or

1 DAMVAD.COM




3.1 Green Sector companies in the Greater
~ Copenhagen Area

Based on the criterion in the previous chapter it
has been possible to identify companies that pro-
duce solutions or have a green profile. The chart
below shows the geographical location of these
companies.

The companies are the following:

« DONG Renewables, With more than 20 years
experience of offshore wind farm development
DONG Energy is the current market leader in
offshore wind power. The main focus of DONG
Renewables is to maintain and develop DONG
Energy's leading market position within off-
shore wind power in North-West Europe. They
develop, build and run wind farms and are well
on the way to reaching the farget of a minimum
wind capacity of 3,000 MW in 2020.

« Converteam is a worldwide specialist
in Power Conversion engingering with the
clear mission to improve and secure custom-
ers' process performance while lowering envi-
ronmental impact.

« Teletonic Denmark develops and produces
TELELOG wireless dataloggers for surveil-
lance and gathering of data, and radio mod-
ems for remote control in e.g. sewers, water-
courses, water drilling and solar plants.

¢« Rockwool International is leading in insula-
tion of buildings. Their products are rated as A
and A+ construction materials by the English
BRE Global Green Guide to Specification.

‘'« Novozymes, driving the world foward sustai-

nability means addressing social, environmen-
tal and economic challenges. Exam-
ples are better utilization of the world's re-
sources and meeting people's needs for,
among other things, food and consumables.

With Novozymes biotechnology it is possible to
rethink industrial processes and lower the envi-
ronmental impact throughout value chains.
Metro Therm, producing solar plans and
pumps for geothermal energy.

Henning Larsens Architects, Henning Lar-
sen Architects attaches great importance to
designing environmentally friendly and inte-
grated, energy-efficient solutions.

San Electro, Their main business areas are
technical electric heating for wind turbines,
complete switch point heating systems with
control for the railway sector, heating for
the process industry and finally electrical heat-
ing cables for any possible purpose.

Briiel & Kjar Sound and Vibration, [ndustri-
alization, dense urbanisation and the increas-
ing transportation needs of people and goods
put sound and vibration issues at the top of the
environmental agenda. The solutions from
Briel & Kjeer Sound and Vibration oblige the
environmental hazards from noice and vibra-
tion.

Powersense, the Powersense product range
has been designed to fulfill the needs of the
power companies and the MV grid owners
worldwide. The product line has been de-
signed to withstand the harsh environmental
requirements set out by the customers and to
have a superior lifetime performance.

Topsce Fuel Cell, Topsoe Fuel Cell focuses
on solid oxide fuel cell technology - SOFC -
which is the most efficient fuel cell technelogy
available.

Burmeister & Wain Energy is an intemnational
Hi-Tech company which has specialized in de-
sign of Uitra Super Critical (USC) steam boi-
lers for utility power stations.

Vattenfall Research and development de-
velops tomorrow’s energy system, which must
be able to support sustainable development in

{ DAMVAD.COM
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society, and not compromise the quality of life
of future generations.

e @Gaia Sofar is Scandinavia’s largest company
within the field of building integrated solar
modules that produce electricity. Gaia Solar
has more than 300 completed projects since
1996 in building integration of complete solar
power systems BIPV (Building Integrated Pho-
toVoltaic).

» Vestegnens Kraftvarmeselskab (VEKS), is a
transmission company supplying heat to 19 lo-
cal district heating companies at Vestegnen.
Utilizing surplus heat means a drastic reduc-
tion in fuel consumption, with the environment
ending up as the major winner. Without VEKS,
Vestegnen would have used approximately 3
times more fuel had the heat, as in the old
days, been generated in oil-fired boilers of the
local district heating companies.

FIGURE 3.1
Fifteen companies with green solutions in the Greater Copenhagen Area
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4 Methodology

Green Growth is not identified in official registers
and databases. Therefore, previous studies have
tried to address the industry by using surveys to
determine the size of the industry. However, this
raises issues concerning the ability to include all
relevant companies in the study, but also to be
able to separate green activities in a company from
other activities as well as assuring consistent an-
swers year after year. Finally surveys are a gen-
eral burden to companies.

Therefore, this project employs a brand new and
highly sophisticated method for measuring Green
Growth. The method enables us to statistically de-
fine the industry, by the actual Green growth-
activities in all individual companies in Denmark. It
is the first of its kind which attempts to measure
the impact of Green Growth on the economy which
enables a separation of green activities and other
activities in companies.

In an analytical context this gives us unique advan-
tages compared to existing analyses regarding
Green Growth. The new methodology enables
solid comparison over time providing information
regarding the evolvement of Green Growth on a
broad range of statistical indicators®. Further this
makes it possible io compare with other sectors in
the economy and thus enables the analyst to con-
clude on the magnitude and development of Green
Growth. Finally, the methodology enables interna-
tional comparisons, e.g. analysing giobal positions
of strength.

The sticking point is that the measurement is
based on the individual company rather than gen-
eral industry classifications. The method makes it

® Statistical Indicators include information regarding turnover,
export, employment, productivity, level of competence, in-
vestments in R&D and more.

+ DAMVAD.COM

possible to isolate the activities associated with the
production of environmental or green solutions in
each company. This is more accurate than previ-
ous methods, as if cuts across common industry
classifications as well as activities in each com-
pany, which is exemplified in figure 4.1 below. The
figure shows how a company in industry C is only
50 per cent green and how three companies in
industry C are black — that is 0 per cent green. The
identification of companies is based on interna-
tionally recognized listings of environmental goods
from e.g. OECD, EUROSTAT and national re-
sources.

FIGURE 4.1
Measuring the Green Sector

Source: DAMVAD, 2011,

By starting with companies that actually produce
environmental goods, it is possible to identify a
new green industry independent of common indus-
try classification. The environmental goods are
categorized by the Harmonized commaodity Sys-
tem, which is an internationally standardized sys-
tem for classifying fraded products, making it pos-
sible to conduct comparable analyses in other cit-
ies and countries.



By differentiating the companies it is possible to
give a solid estimate of the turnover, exports, em-
ployment and productivity that stems from green
growth. Thus it is possible to provide information
about the economic significance of the Green Sec-
tor industry in the Greater Copenhagen Area.

The division, categorization and weighting of com-
panies are done in both a quantitative and qualita-
tive way. The quantitative approach is focusing on
the solutions that each Danish company is buying
and selling. This is done by dividing the products
from the Combined Nomenclature into green and
non-green products. Based on thorough register
analysis among company registers at Statistics
Denmark, this division makes it is possible to cal-
culate how many of the activities in each company
that stems from green products.

Based on this knowledge, it is possible to identify
specific industries at the highest disaggregated
level of NACE-codes. The Danish business sector
is divided into 825 industries. The qualitative ap-
proach is focusing on the companies in the indus-
tries identified as having green aclivities through
the quantitative approach. The homepages of the
identified companies are thoroughly analysed, and
the individual company is given a weight corre-
sponding to the level of green activity. The individ-
ual weights are aggregated to the highest disag-
gregated level of NACE-codes and compared to
those of the quantitative analysis of the sector. In
most instances, two out of three, the gualitative
and the quantitative weigh are very close, that is
within 20 per cent difference. Where there is dis-
crepancy, the indusfry is subject to a closer analy-
sis and discussion with experts. In this particutar
report we have analysed approximately 1,000
homepages from Danish companies within 130
industries. '

The quantitative and qualitative approach has pro-
vided us with weights at 6-digit NACE-code level.
Now it is possible to combine these two and calcu-
late a common weight for the companies based on
the quantitative and qualitative weights.

/ DAMVAD.COM
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5 Mapping companies

The purpose of this chapter is to give a thorough
description of Green Growth companies in the
Greater Copenhagen Area.

51 Green Growth is an substant_ial sector

Initially the figure 5.1 below shows the number of
companies that fo a greater or lesser extent have
activities related to green growth. The companies
are grouped by the share of green growth activities
within the industry they belong to:

» The core group of companies belong to
industries where it is found that more than
one third or 33 per cent of the industry ac-
tivities are related to green growth.

+ The intermediate group of companies
belong to industries where it is found that
between one third (33 per cent) and one

tenth (10 per cent) of the industry activities
are related to green growth.

» The core group of companies belong to
industries where it is found that between
one tenth (10 per cent) and one twentieth
(5 per cent) of the industry activities are re-
lated to green growth.

» The core group of companies belongs to
industries where it is found that fess than
one twentieth (5 per cent) of the industry
activities are related to green growth.

The core group of companies in the Greater Co-
penhagen Area covers 559 companies. The inter-
mediate group is significantly bigger with 5.510
companies. Among the more peripheral companies
with less than 10 per cent of their activities related
to Green Growth the number of companies are
almost the same at 5.687 companies. Finally, the

FIGURE 5.1

Number of Green Growth companies in the Greater Copenhagen Area, year 2010.

Source: DAMVAD 2011, refrieval from Experian, based on fhe industry weighis calculated from the register data from Statistics Denmark.
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TABLE 5.1

Distribution of Green Growth companies in Denmark, by region, year 2010

§ The Central Region of

; 31 % 21 %
Denmark

20% 26 % 23 %

Region Zealand 12 % 15 %

14 % 15 % 15 %

! Totat 3.417 15,027 .

13,592 78,889 300,058

h Sourbe: DAMVAD 2011, retifeval from Experian, based on the industry weights celculated from the register data from Statistics Denmark.

companies with less than 5 percent of their activi-
ties related to Green Growth are referred fo as an-
nexed,.and in this category we find 17.918 compa-
nies.

Likewise table 5.1 shows the distribution of green
growth companies on the four activity categories.
The table shows the distribution on five Danish
regions and compares this with the general distri-
bution of companies in Denmark.

The table shows that core companies are under-
represented in the Greater Copenhagen Area.
Conversely, the intermediate and peripheral com-
panies are overrepresented in the Greater Copen-
hagen Area. The figures fairly well covers the
business structure with a heavy focus on wind
generation in the Central Region of Denmark,
whereas more intermediate industries within con-
struction, contractors and architects are placed in
The Greater Copenhagen Area.

Table 5.2 shows the distribution of Green Growth
companies of different industries. The table shows
that core companies are within the manufacturing
sector. The intermediate sector is more divided.
Thus, with a vast majority on knowledge intensive
business service (KIBS) and construction. The pe-
ripheral sector is strongly represented in the ICT
sector whereas the annexed is a bit of everything.

I DAMVAD.COM
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TABLE 5.2
Distribution of Green Grow ies i gen Area, by se

| Manufacturing 559  100% 404 7% 345 6%

Trade and transpor-

0 0% 0 0% 310 5% 854

KIBS 0 0% 66 % 570 10 %  38%

Total 559 ...100% 5510 100 % 5,887 100 % 17918 . 100% ¢

Soﬁrce: DAMVAD 201 1,. retfféV;I from Experian, based on the induslry weighls calcufated from the register data from .Sta.tr'stiz;"s bénmark.
Note: Other compiles of farmer, mining, oil and gas, finance, real estate and pubiic companies

all fall into the industry sector. As for the interme-
Table 5.3 below compares the industry distribution  diate companies there are some differences. The
of core and intermediate Green Growth companies  KIBS is more present in the Greater Copenhagen
in selected regions. It shows little difference be- Area, where two thirds of the companies are, than
tween the distributions of the core companies who  in the other regions.

TABLE 5.3

Total 100 % 100% 100 % 100%  100% 100 %

Source; DAMYAD 2011, retrieval from Experian, based on the industry weights calculated from the register date from Stalistics Denmark.
Note: Other compiles of farmer, mining, oif and gas, finance, real estate and public companies
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Table 5.4 shows the distribution of companies in
the Green Sector by number of employees com-
pared to the distribution in all sectors in general.
For Denmark as & whole there seem to be no sig-
nificant difference in distribution between the
Green Sector and all sectors in total. Nonetheless
when turning to Copenhagen and the Greater Co-
penhagen Area it is apparent that the City of Co-
penhagen has a slightly smaller share of Green
companies with 1 to 9 employees compared to the
Green Sector in Denmark as a whole. On the other
hand, 11 per cent of the Green companies in Co-
penhagen have more than 20 employees whereas
this number is only 8.5 per cent for the Green Sec-
tor as a whole. This suggests that Copenhagen
has more medium and large firms working with
issues related to the Green Sector compared to
Denmark as a whole.

Number of employees in a firm is interesting when
it comes to future job opportunities and growth po-
tentials of the region. Small and medium scale
firms are expected to be less likely to outsource

activities compared to larger firms, and thus the
small firms can be crucial in preserving Danish
iobs.

TABLE 5.4
The number of Green Growth companies b

number of employees compared to all sectors, year 2008

5,074 79.4 % 16,388

1 to 9 employees

80.1 % 58,120 82.0 % 117,855 821 %

392 6.1% 1,264

: 20 to 49 employees

6.2 % 3,980 5.6 % 7,012 5.5 %

100+ employees 170 27% 442

1.5 %

1.2 % 1,153 1.1% 2,176

Source: DAMVAD 2017, own calcuiation based on Statishics Denmank.
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Source ;: DAMVAD, 2011

5.2 25.000 Green jobs in the Greater Copen-
hagen Area

The Green Sector plays a significant role in the
Greater Copenhagen Area. In table 5.5 below we
see that the turnover of the sector amounted to
DKK 50 bn. in 2009, this corresponds to three
times the size of that of Welfare Technology and
almost one half of the Manufacturing sector. In the
context of the Greater Copenhagen Area as a
whole, the turnover of the Green Sector contrib-
utes to nearly 4 per cent of fotal turnover in the
region.

Furthermore, with an export amounting to DKK
18.5 bn. the Green Sector contributes extensively
to the overall export of the Greater Copenhagen

Area, and the export intensity lies well above the
average of the area as a whole. Thus, the Green
Sector is responsible for almost 6 per cent of total
exports of the region, whereas Welfare technology
and Manufacturing account for about 2 and 22 per
cent respectively. In actual numbers, the export
within the Green Sector was more than twice the
size of Welfare Technology and about one fifth of
Manufacturing.

Locking at employment, the numbers reveal that
there are 25,000 so called “green” jobs in the
Greater Copenhagen Area, which is more than
twice as many as in the Welfare Technology indus-
try. Consequenily, the Green Sector represents
almost 3 per cent of the overall number of jobs in
the Greater Copenhagen Area. Manufacturing is
still by far the most important industry of the three

TABLE 5.5

Key figures of the Green Sector in the Greater Copenhagen Area, year 2009

. Employment

-%____E)_(_port Intensity (%) 36 %

45 % 68 % 25 %

Source: Statistics Denmark, Table REGN4, REGNS and own calculations. * The figures are based on an estimate.
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in terms of number of employees and turnover.

5.3 DKK 24 bn. turnover from green solu-
. ions in the City of Copenhagen

The following section focuses solely on the City of
Copenhagen. With almost half of all activities of
the Green Sector taking place in Copenhagen, the
city must be characterised as a crucial player in
determining the performance of the Green Sector
in the Greater Copenhagen Area.

Table 5.6 below shows how a large share of the
activities in The Green Sector can be ascribed to
activities in the City of Copenhagen. Almost half of
the turnover in The Green Sector in the Greater
Copenhagen Area is generated by activities faking
place the City of Copenhagen and 43 per cent of
the employment and 56 per cent of exports are
concentrated in Copenhagen. The export intensity
of The Green Sector in Copenhagen is also well
above the intensity in the Greater Copenhagen
Area as a whole. Further the turnover in the City of
Copenhagen encounters one sixth of the total
turnover from The Green Sector in Denmark. As
such a large share of The Green Sector activities
can be ascribed to the City of Copenhagen.

Compared to The Green Sector in the Greater Co-
penhagen Area the turnover-employment ratio is

higher in the City of Copenhagen. In the City the
ratio is 2.2 million DKK whereas in the Greater Co-
penhagen Area the ratio is 2.0 million DKK. Thus,
green companies within the city create a 10 per
cent higher tumover per employee than green
companies in the great Greater Copenhagen Area.

5.4 Most green growth activity is within
manufacturing

Table 5.7 splits The Green Sector by industry. In
the first column we see that Industry constitutes
half of the turnover of total the Green Sector as a
whole, and Construction and KIBS about 20 per
cent each. Trade and Transportation and ICT con-
tribute only to a very small extent. The Green Sec-
tor-manufacturing turnover corresponds to almost
23 per cent of the total turnover in the manufactur-
ing sector in the Greater Copenhagen Area.

Turning to employment in column two, the picture

- is more or less the same: The major coniributors

continuous to be Manufacturing, Construction and
KIBS. Manufacturing is responsible for about 40
per cent of total employment in The Green Secior,
Construction 15 per cent and KIBS almost 30 per
cent. Compared to the 66.740 employees in manu-
facturing in the Greater Copenhagen Area the em-
ployment from The Green Sector corresponds to
16 per cent of employment in the manufacturing

TABLE 5.6

T

H

| Export Intensity (%) 44.%

36 % 50 %

Source: DAMVALD 2011, own calculation based on Statistics Denmark.
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TABLE 5.7

The Green Sector in the Greater Copenhagen Area divided by industry,

10.910

1.765

Saurce: DAMVAD 2011, own calcuiation hased on Statistic 7k

Note: Qther compiles of farmer, mining, oif and gas, finance, real estate and public companies.

sector.

In the last column we see the figures for exports,
where Manufacturing is still the major contributor
accountable for 70 per cent of exports in The
Green Sector. KIBS comes in second with 25 per
cent, implying that the other sectors do nof con-
tribute significantly.

5.5 Green Growth means 40 per cent higher
productivity than the average company

The Green Sector performs impressively when it
comes to growth rates in productivity. The pro-
ductivity per employee in The Green Sector is 40
per cent higher than for the average company in
the Greater Copenhagen Area, and clearly out-
performs Manufacturing: This is despite the fact
that productivity in The Green Sector is still a

“This report defines productivity as the value added per full time
equivalent. Another often used definition is tofal factor productivity
(TFP). Labour productivity is chosen because it is easier to interpret
as oppose to TFP and it is easier to compare between different
industries simply because it is simpler. This is due to the fact that
TFP is defined differently depending on how you define capital in-
puts. Are the capital input defined solely by the capital stock or
should you include intermediate inputs such as energy, services
and other intermediate goods? And how would you price invest-
ments in R&D, technology and innovation, which should also be
included in the TFP. Further the capitat stock of labour in Denmark
ranges between 70 and 75 per cent of the total capital stock. As

such labour input is by far the most important input factor.”

little bit below the productivity of the Welfare Tech-

nology industry.
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TABLE 5.8
Labour Productivity in key sectors

ared to the Greater Copenhagen Area, year 2009

709312

714,314

509,25

_The Greater Copenhagen Areaintotal

ki
i

493,982

Source: DAMVAD 2611, own calculation based on Statistios Denmark,
Note: * Welfare Technology is based on an estimate

The results imply that The Green Sector is a high-
productivity sector and performs on level with other
high-productivity sectors. These findings are highly
relevant for the Danish companies needs produc-
tivity in order to compete internationally. Moreover,
productivity is also crucial when considering the
challenges Denmark face only a few years from
now. With a decreasing labour force, human capi-
tal will become a scarce resource, which is already
seen in several knowledge-intensive sectors, and
this will further increase the demand for high pro-
ductivity employees. '

When looking into how each industry contributes to

TABLE 5.9
The Green Sector Labour Productivity divided by
i 2009

Other )
Source: DAMVAD 2011, own calculation based on Statistics Denmark.

732,175

the overall productivity of The Green Sector as
whole in table. 5.9, we see that Manufacturing and
ICT are the two secters contributing positively to
the average. KIBS is very close to the average of
the sector, whereas the remaining sectors are well
below. Especially Trade and Transportation have a
negative influence of the average, however from
the previous tables we know that these sectors are
less important when it comes o turnover, exports
and number of employees.

56 R&D investments

R&D has proven to be a great driver of productivity
and growth. A recent study has shown that the re-
turn of investment in R&D is as high as 66 per
cent. That means 1 additional euro invested in
R&D has a return of 66 cenis6.

The Greater Copenhagen Area is a cenfral player
in terms of Green R&D investments and jobs.
Green R&D in the Greater Copenhagen Area is
responsible for about half of the Green R&D in-

% See:
hitp://www.damvad.com/media/20677/english_summar

y effects of rd_and_innovation_in denmarki30910.pdf
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TABLE 5.10

R&D-investments in Green Growth compared to total investments, year 2008

Source: DAMVAD 2 Statistics Denm

alculation base

vestments in Denmark as a whole, and more than
half of employment. Furthermore, R&D invest
ments in Green Growth constitute a considerable

share of overall R&D both in terms of investments

and in terms of number of employed. In table 5.10
below we see that in the Greater Copenhagen
Area, 8 per cent of the investments in R&D hap-
pens within The Green Sector and on a national
scale The Green Sector is responsible for 11 per
cent of alf R&D investments.

The numbers in the table above suggest that the
Greater Copenhagen Area plays a very important
role for R&D in the Green Sector as a whole, with
almost half of the total amount of Green R&D in
Denmark. However, when comparing the share of
investments in Green R&D in the Greater Copen-
hagen Area to general R&D in Denmark as a
whole we see that the former share is smaller. This
implies that there could be an area for improve-
ments in the future. One should thus bear in mind
that the total level of R&D investments in the
Greater Copenhagen Area is highly driven by the

extensive amount of R&D invested in the pharma-
ceutical sector. In companies like Novo Nordic,
Lundbeck and Bavarian Nordic the R&D invest-
ments add up to more than DKK 10bn.

Table 5.11 shows the number of people employed
with Green Growth R&D as well as in R&D in gen-
eral. The numbers are consistent with table 5.8 i.e.
8 per cent of the overall employment in R&D in the
Greater Copenhagen Area is associated with the
Green Sector. For Denmark as a whole, the num-
ber of employed in Green R&D is 9 per cent of the
total number of employees in R&D. However, more
than half of the people employed within Green
R&D work in the Greater Copenhagen Area. This
number is even more impressive when looking at
total number of people employed in R&D as 64 per
cent of these work in the Greater Copenhagen
Area, again as a result of the pharmaceutical sec-
tor.

As such the Greater Copenhagen Areas is highly
important both in terms of share of Green R&D-

TABLE 5.11
RE&D FTE |

* Greater Copenhagen Area

45

Source: DAMVAD 2011, own calcuiation bas
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investments as well as in terms of number of peo-
ple employed in total R&D. However, the invest-
ments in R&D seem to be marginally lower in
Green R&D in the Greater Copenhagen Area than
on a National level.

5.7 Educational level

_thermore, one third of the employees in the Green

Sector have a medium or long-cycle higher educa-
tion whereas this is only true for 25 per cent of the
employees in Manufacturing and 23 per cent in the
Greater Copenhagen Area as a whole.

5.8 Activities addressed by water and waste

In the following the overall educational level among
employees in selected sector is compared. Educa-
tion and the general competence level is said to
have an impact on productivity. As such a higher
educational level within the Green Sector could be
one of the reasons for a higher productivity.

The educational level among employees in the
Green Sector seems to be slightly above the level
in Manufacturing and in the Greater Copenhagen
Area as a whole. In general there are a little less
unskilled and skilled employees in the Green Sec-
tor compared to Manufacturing and the rest of the
Greater Copenhagen Area, whereas the picture is
reversed when we lcok at higher education. That
is, 61 per cent of the workers employed in the
Green Sector are unskilled or skilled, while this
number is 65 for Manufacturing and 70 per cent for
the Greater Copenhagen Area as a whole. Fur-

Green Growth is fairly broad and associated with
activities in several industries. Hence, this subsec-
tion divides the Green Sector according to the en-
vironmental challenge it is related to. Eight envi-
ronmental challenges have been identified, and the
following will entail a short description of each:

* General climate challenges are among
others the reduction of CO»-emissions.

¢ Air pollution is the treatment and/or re-
moval of exhaust gases and particulate
matter.

» Water is both the focus on waste water
management and the focus on reducing
the use of water.

» Bio diversity focuses on sustainabie agri-
culture, forestry and fisheries.

» Chemical is among other less use of
chemicals in production.

TABLE 5.12
Level of education in the Great

Copenhagen Area divided by sector, year 2008

{ DAMVAD.COM

29



30

TABLE 5.13
Divisi f

¢ The use of raw materials 135

62 84

Source: DAMVAD 2071, own caiculation based on Statistics Denmark.

Nofe: The division of the environmental chailenges is based on previous work from EUROSTAT and the OECD.

+ Soil is among others the clean-up of sail.

o Waste is waste management, recycling
and cleaning-up systems.

¢ The use of raw materials is the focus on
reducing the use of raw materials, i.e. oil,
wood and others,

From the above definitions we see that there seem
to be an overlap of several challenges, implying
that some of the activities are counting in more
than one sector. This obviously influences the to-
tals and when adding the numbers we thus see
totals exceeding the real values for the sector in
table 5.5.

In table 5.13 is seen how turnover, employment
and exports are divided according to each of the 8
environmental challenges’. The total does not cor-
respond with the tofals in table 5.5. There are two
reasons for this. First of all the different products

- "The eight environment challenges are based on the previous
work done by EUROSTAT and the OECD. They have divided
different products and solutions into different environmental
chailtenges and this is thus the foundation of these categories.

/ DAMVAD.COM

and solutions correspond with multiple environ-
mental challenges. Secondly, not all of the activi-
ties can be categorized into these different envi-
ronmental challenges.

As the fable makes clear, the greatest part of turn-
over comes from activities associated with Water
management (51 per cent) and Waste (23 per
cent). Activilies associated with air pollution
amounts to 11 per cent of the total turnover within
The Green Sector whereas Chemicals and Soil
amounts to 7 per cent each. The remaining sec-
tors, Climate, Bio Diversity and the use of Raw
Materials have little influence.

Focusing on employment Water and Waste are still
the industries of most importance with 43 and 29
per cent of all employees respectively, whereas
climate with 4 per cent seems to play a greater role
compared to what was the case with turnover. 6
per cent of all employees in The Green Sector
work with issues related to Chemicals, and another
6 work with issues related to Soil. -



“Today, in Copenhage
1988 This hascle
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in the last column of table 5.13 we see how each
of the environmental challenges is associated with
exports. Activities related to water are accountable
for more than 80 per cent of exports, and activities
related to Waste for 20 per cent. Air pollution,
Chemicals and Soil are responsible for 8, 5 and 4
per cent respectively.

On this background we can conclude that of the
aclivities associated with the environmental chal-
lenges, Water and Waste, are the main challenges
in terms of turnover, employment and export. Air
poliution, Chemicals and Soil are also relatively

important, whereas the challenges related to Cli-
mate, Bio Diversity and Raw materials seem to
play a less important role.

FDAMVAD.COM

31



6 Green is Growth in Copenhagen

The following section focuses on the growth rates
of Green Growth companies in the Greater Co-
penhagen Area. The actual and absolute numbers
behind the figures can be found in the appendix.
Thus note that the absolute numbers are in fixed
prices and as such the figures for the year 2009
does not correspond to the figures in chapter 5.

The Green Secfor as a whole experiences impres-
sive growth rates when it comes to turnover, export
and productivity. The growth rates of the sector are
close to the ones we see in China and India and
the sector thus outperforms other such as Welfare
Technology and Manufacturing:

s« The Green Sector experiences a growth in
turnover of about 55 per cent over a 5-year pe-
riod, which is significantly more than what is
seen in other sectors.

» Growth is even more impressive in exports,
with an increase of about 80 per cent over a 5-
year period

+ Productivity growth amounts to 8 per cent per
year, clearly exceeding the Danish average of
1.1 per cent over the last 20 years.

Keeping in mind the results from section 5, these
growth rates suggest that Green Growth plays not
only a significant but also an increasingly important
rale for the Greater Copenhagen Area. The figures
indicate that the sector has the potential to signifi-
cantly affect the development as well as the possi-
bilities of the region in the future.

The following sections will dig deeper into the is-
sued raised above.
6.1 Growth in turnover outperforms other
sectors

The turnover of the Green Sector has increased
tremendously in recent years. In figure 6.1 below it
is seen that before the financial crisis, that is, in the
period 2004 to 2008, turnover of the Green Sector

FIGURE 6.1

Growth rates of turnover in key industries compared to the Greater Copenhagen Area as a whole
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Source: DAMVAD 2011, own calculation based on Stalistics Denmark
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has increased by more than 60 per cent, which is
remarkable even when compared to other high
growth sectors such as Welfare Technology which
experienced growth rates just below 40 per cent.
Comparing to Manufacturing these figures are im-
pressive, since growth in the manufacturing indus-
try has only been around 15 per cent in the rele-
vant period. Furthermore, it should be noted that
where we see a minor decline in the growth of
Welfare Technology from 2007 to 2008, the Green
Sector has increased considerably since 2008.

Turning to the time after the financial crisis we see
a clear drop in growth rates of turnover in all indus-
tries, with Manufacturing close fo the level from
2004. Despite the decrease, the Green Sector
seems to handle the crisis notably well and growth
in this industry has stilt been more than 50 per cent
since 2004,

The impressive growth rates of turnover are

probably a result of an increase in demand. Green
solutions are generally high on the agenda, leading
to arrise in demand for green products and solu-
tions related to this sector, and potentially also an
increase in the volume of the market. The latter
could be a conseguence of an increase in the
number of products and solutions sold or a result
of higher prices per unit, as well as a combination
of the two. In general the Green Sector contributes
positively to the average growth rates of turnover
of the sectors in the Greater Copenhagen Area.

6.2 Growth in exparts cutperform other sec-
tors

Export of Green Growth has experienced a rapid
growth over the 5-year period. Figure 6.2 clearly
shows how export of the sector has increased re-
markably relative to the two other sectors consid-
ered, as well as relative to the Greater Copenha-
gen Area as a whole, Despite the fact that exports

FIGURE 6.2

Export growth of key sectors compared to the Greater Copenhagen Area as a whole

200

180

160

140

120

100

W

80 s : ‘
2004 2005 2006

i ¥ d

2007 2008 2009

e Graen Growth “====Welfare Technology “*=Manufacturing ====Total, Greater Copenhagen Area

Source: DAMVAD 2011, own calculation based on Statistics Denmarik.

I DAMVAD.COM -

33




34

decreased in all the sectors as a consequence of
the financial crisis, Green exports have increased
with an exceptional 77 per cent, and thus the sec-
tor significantly outperforms the industries of Wel-
fare Technologies and Manufacturing. Manufactur-
ing even experience a negative growth after the
financial crisis and exporis in this sector in 2008
was below those of 2004. The Welfare Technol-
ogy industry has experienced a more stable devel-
opment in exports over the whole period, and ends
up with a growth of just above 30 per cent, al-
though this is still much below what is seen in the
Green Sector. Overall growth of exports in the
Greater Copenhagen Area increased steadily in
the beginning of the period, but was hit severely by
the crisis and increased only 8 per cent cver the
whole period.

The extraordinary growth in the export of the
Green Sector is most likely a result of an increase
in the international demand. As was true for turn-

exports as well as the volume of the market.

The high growth rates only adds to the picture of
the Green Sector being a highly important industry
for the Greater Copenhagen Area containing con-
siderable potential as a major player in affecting
the growth of the region in the future.

6.3 Moderate employment effect

Growth of employment in the Green Sectorhas
been negative in most of the period considered.
Figure 6.3 shows the development of employment
within the three indusiries compared to the Greater
Copenhagen Area as a whole, and the picture is
significantly different from what was seen in the
previous figures. The most important thing o no-
tice is that employment in the industry actually de-
creased in the most of the period, whereas it in-
creased in the other sectors and in Greater Capital

FIGURE 6.3

Growth in employment in key sectors compared to the Greater Copenhagen Area as a whole

120

115

110

105

100

95

90

i

85 g v

2004 2005 2006

Y 1

2007 2008 2009

seamwse (Graan Growth ===\ elfare Technology === Manufacturing === Total, Greater Copenhagen Area

Source: DAMVAD 2011, own caiculation based on Stafistics Denmark.

over in the previous section, the improved focus on
green products and solutions positively influence

} DAMVAD.COM

Area. As such, the number of people employed in
the Green Sector declined from 2004 all the way



up to the first half of 2007, where employment
started to rise again. On the other hand, employ-
ment in Welfare Technology increased with around
15 per cent and almost 10 per cent for the Greater
Copenhagen Area as a whole. Turning to Manu-
facturing we see a steady decline over the whole
period, and employment in this sector is thus more
than 10 per cent below the level of 2004.

A rise in productivity is closely connected to the
moderate development in employment. This is
supported by the considerable increase in turnover
and export seen in the previous subsections. In-
creased productivity could be due to rising invest-
ments in new technologies or that companies en-
sure more capital for each employee to work with.
Additionally, higher turnover per employee could
both be due to an increase in prices per unit or the
fact that more units are sold.

6.4 Strong growth in productivity

The productivity growth seen in the Green Sector

has been quite significant in recent years. Despite
the financial productivity in the sector
amounts to 8 per cent per year, clearly exceeding
the Danish average of 1.1 per cent over the last 20
years. Figure 6.4 shows the development of pro-
ductivity in the Green Sector, Manufacturing and
Welfare Technology compared to the average pro-
ductivity in the Greater Copenhagen Area as a
whole.

crisis,

The numbers show that since 2004 the productivity
in the Green Sector has increased with more than
40 per cent which is considerably more than what
is seen in the two other sectors. Furthermore, pro-
ductivity in the Green Sector has even increased
during the crisis, opposite to what have been the
case for the two other sectors and the average for
the Greater Copenhagen Area, which only adds to
importance of the industry. As such Welfare Tech-
nology has experienced an increase of around 25
per cent whereas the increase has been just below
15 per cent in manufacturing. Compared to the
average productivity in the Greater Copenhagen

FIGURE 6.4

Productivity growth in key sectors compared to the Greater Copenhagen Area as a whole

150

145

M

140

P

135

130

125 7 M -

I

115

120 - W

110

i

105

Ry

100 . :
2004 2005 2006

¥ T 1

2007 2008 2009

wwn Green Growth  *==\Welfare Technology == Manufacturing ====Total, Greater Copenhagen Area

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

/ DAMVAD.COM



Area as a whole the growth rates of productivity in
these three sectors are significantly above.

Growth rates of productivity within the Green Sec-
tor are significantly above the average growth
rates of the Western World. In the period consid-
ered, average growth rates in the Green Sector
was around 8 per cent per year, which is almost
specuiative when comparing fo the average Dan-
ish productivity of about 1.1 per cent seen in the
previous 20 years. Regular growth rates in the
Western part of the World are about 2 per cent per
year, implying that the Green Sector falls into the
high-growth industry category. The figures suggest
that the Green Sector has huge potential when it
comes to raising the average value added per em-
ployee in the region.

6.5 Slightly increase in the educational level

What is causing growth in productivity? This issue
has been widely debated, but a consensus is

whether there has been a change in the educa-
tional level in Green companies.

On the overall level there is no significant change
in the composition of the level of education among
employees in the Green Sector from 2004 to 2008.
This is clear from figure 6.5, which shows how the
composition of education level of employees has
changed over the period. The share of unskilled
workers has decreased slightly whereas there
seems to be a small increase in employees with
medium-length or long-cycle higher education.
Number of employees with a short cycle higher
education seems to be more or less constant.

All in all over the 5 year pericd there have been no
significant changes in the composition of the level
of education among employees in the Green Sec-
tor.

FIGURE 6.5

Level of empicyment in the Greater Copenhagen Area among employees in the Green Sector

40%

By R S e e ———

30%
25%

20%

1 5 % oS WE——

10%

5%

0% ¥ T

2004 2005 2006

smwaon | skilie d Skilled

2007 2008

Short-cycle HE === Medium-length HE === [ gng-cycle HE

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

emerging that higher educational level is associ-
ated with higher productivity. The following analyse
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6.6 Stg’qu__growth in R&D

Increasing investments in R&D have proven o
have both a significant and positive effect on pro-
ductivity in Danish companies. The following inves-
tigates whether R&D investments can be a possi-
ble explanation for the increased productivity.

R&D plays a significant role in terms of growth of
Green Growth. Figure 6.6 shows the growth of
R&D-investments in the Green Sector compared to
growth of overall R&D investments. It is clear from
the figure that in general the Green Sector outper-
forms growth in total R&D investments in Denmark.
Furthermore, from the table we see that with a
growth in green R&D investments of 200 per cent,
green R&D-investments in the City of Copenhagen
are substantially higher than in Denmark as a
whole. The City of Copenhagen thus seems fo at-
fract a substantial share of green R&D-
investments. On the other hand, there seem to be

no noteworthy difference between growth of in-
vestments in the Greater Copenhagen Area and
Denmark as a whole. It is also worth noticing that
with a growth in green R&D investments of at least
50 per cent, growth of investments in the Green
Sector is well above the total Danish average of
about 20 per cent.

In terms of growth in R&D-investments The Green
Sector significantly contributes to heightening the
overall Danish growth in investments within this
field, and with the importance of innovation and
development of new technologies in mind this sec-
tor is believed to play a crucial role in the future,
especially in the City of Copenhagen.

Turning to growth of green R&D-employment, fig-
ure 6.7 shows that growth in this indusiry com-
pared to other industries in total is slightly higher
for Denmark in general and for the Greater Co-
penhagen Area, whereas the numbers for the City

FIGURE 6.6

Growth in R&D investments within the Green Sector by location compared to R&D investments in all sec-
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FIGURE 8.7

Growth in R&D employees within the Green Sector by location compared to R&D employees in all sectors
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of Copenhagen speak for themselves: The Green
Sector has experienced an increase in growth of
green R&D-employees of more than 300 per cent
since 2003, which is very impressive.

According fo the figure above, green R&D-
employment in the City of Copenhagen is growing
to a much larger extent than other areas of Den-
mark, whereas the growth of green R&D-
employees in the Greater Copenhagen Area is
more moderate and follows that of Denmark as a

whole.

6.7 Wateris an area of growth

The largest growth rates of environmental chal-
lenge activities related to Green Growth is primarily
seen in activities associated with water manage-
ment. Figure 6.8 shows turnover growth split by
the 8 environmental challenges and with a growth
rate of more than 250 per cent over the period,
activities associated with water by far exceeds the

1 DAMVAD.COM

growth rates of the others. We alsc experience
substantial growth rates in activities related to Air
Pollution and Soil, which have doubled over the 5
years considered. Use of Raw materials and
Waste management were at the same level in
2008 as they were in 2004, while activities related
to Climate has seen a decline in their turnover
growth rates. \



FIGURE 6.8

Development of turnover divided by environmental challenge in the Greater Copenhagen Area
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Turning to exports in figure 6.9 water again experi-
enced the largest growth with an increase of more
than 250 per cent from 2004 to 2008. Slightly be-
hind is climate with a growth rate of more than 200
per cent. The exports in 2008 of the remaining sec-
tors are more or less the same as in 2004.

In figure 6.10 it is shown how growth rates of pro-
ductivity divided by the different challenges has
developed. Again, the activities associated with

water management saw a large increase in their
productivity from 2004 to 2007 with a slight decline
from 2007 to 2008. Despite this fact, water still
grew by more than 40 per cent over the period,
which is the same as Air Pollution, with the latter
showing a more constant growth rate over the pe-
riod. Soil, Climate and Waste all experienced a
growth of a bit more than 10 per cent over the 5
year period, whereas the productivity of the activi-
ties related to Climate and the use of Raw Materi-

FIGURE 6.9

Development of exports divided by environmental challenge in the Greater Copenhagen Area
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als encounter a considerable decline and in 2008
ends up with productivity about 40 per cent below
the level in 2004.

FIGURE 6.10

Development of Value added per FTE divided by environmental challenge
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7 Global position of strength

This section focuses on international trade of
Green Growth solutions and Danish performance
on global markets. The main conclusions are:

s increasing exports from the Green Sector is an
international phenomenon. Both Denmark and
the rest of Europe experience substantial in-
creases in international demands.

s Exports from the Green Sector in the EU are
increasing slightly faster than in Denmark,
suggesting a minor fall in Danish market
shares. This is most likely due to the extraordi-
nary high capacity utilisation in the Danish
economy from 2006 to 2008.

+ The Danish the Green Sector is characterized
by being more present in global markets out-
side the EU compared to other sectors in
Denmark. In fact, the Green Sector in Den-
mark is considerably more present in Brazil,
Russia, india and China.

s Exports of Green Growth in Denmark are con-

centrated in products with cellulosic material,
chemical products, base metals and plastic
and rubber.

This section focuses exclusively on infernational
trade of goods. The methods and data used are
the same as described in section 4. However, this
section does not include trade in services due to
data resfrictions.

The following sections will dig deeper info the is-
sues raised above.

7.1 International expansion of Green Growth

Exports from the Green Sector in Denmark have
risen substantially within the last years as shown in
section 6.2. This development is not unique to
Denmark. EU-countries have collectively seen a
growth in line with Denmark, However, EU exports
from 2003 to 2008 increased faster than in Den-

FIGURE 7.1

Exports of Green Growth solutions in Denmark and EU
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mark, see Figure 7.1.

Surplus growth of export in the EU compared to
Denmark suggests that the export performance of
the Green Sector has decreased slightly. This is
most likely due to the extraordinary high capacity
utilisation in Denmark in 2006 to 2008, which did
weaken the competitiveness of the Danish econ-
omy.

In Denmark as well as in the EU exports of Green
Growth solutions dropped rapidly in the wake of
the financial crisis starting in 2008. But growth
rates pick up quickly and in 2010 the sector again
experienced positive growth at a time of sluggish
world trade growth in general.

7.2 The Green Sector in the global markets

Green Growth is characterized by being more pre-

sent in global markets oufside the EU compared
with the other sectors in Denmark, see Figure 7.2.
Thus 41 per cent of the export of the Green Sector
is destined couniries outside the EU. Correspond-
ing only 33 per cent of the export of cther sectors
is destined markets outside the EU.

This is interesting for two reasons. First, future
growth is expected to occur mainly in markets out-
side the EU. The OECD Development Centre fore-
casts that by 2030 non-OECD economies will ac-
count for almost 60 per cent of global GDP. And
several emerging and developing countries, such
as Brazil, Russia, India and China (the BRIC coun-
tries), already have significant purchasing power.
Second, it is well known that Danish companies in
general have a weak focting in markets outside the
EU ~ especially in the BRIC countries. This seems
not to be the case for the Green Sector.

FIGURE 7.2

Exports of the Danish Green Growth and other products to the EU and outside the EU, 2010.
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In fact, the Green Secfor is considerably more pre-
sent in the BRIC couniries compared o other Dan-
ish companies, see Figure 7.3. China is accounting
for almost 6 per cent of the exports from the Green
Sector. In comparison China only accounts for
around 2 of export from other industries. A similar
picture emerges for Russia, India and Brazil,
whereas there is no significant difference among
traditional trade pariners such as the U.S. and

Norway.

As noted above exports from the Green Sector
dropped in the wake of the financial crisis starting
in 2008. This applies to both markets inside and
outside the EU. But whereas export growth before
the crisis was mainly driven by EU countries, in
2010 it is the markets outside the EU that draws
growth. This is illustrated in Figure 7.4.

7.3 Concentration of exports from Green
Growth solutions

The Danish exports from Green Growth solutions
are mainly products within base metals, transport
equipment and chemical products. These products
are both products for final use and as input in pro-
duction in other countries. Products in this section
are categorized by the Harmonized commodity
System, which is an internationally standardized
system for classifying traded products.

Green Growth solutions are compared to the EU
concentrated in products with cellulosic material,
chemical products, base metals and plastic and
rubber, see Figure 7.5.

The index of export concentration is measure by
taking the share of Danish exports within one
product group and dividing it by the corresponding

FIGURE 7.3

Exports of Danish Green Growth solutions outside the EU, 2010.
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FIGURE 7 .4
Exports of Danish Green Growth solutions, 2003-2010
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figure for the EU. Hence, an index above 100 indi- group whereas an index below 100 indicates the
cates the Danish export is concentrated within this  opposite.

FIGURE 7.5
Concentration of exports from Danish Green Growth solutions
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Appendix

TABLE A1
Growth in turnover (related to figure 6.1), index in the Greater Copenhagen Area

 Greater CopenhagenArea 100 Ma oMme e 122 116

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A2
Growth in turnover, (related to figure 6.1}, absolute values in the Greater Copenhagen Area, fixed 2004-
prices

. Greater Copenhagen Area 1,144,855 1,329,563 1,418,349 1,506,367 1,522,115 1,459,708

Source: DAMVAD 20711, own calculation based on Statistics Denmark.

TABLE A.3
The Green Sector turnover divided by sector in the Greater Copenhagen Area, fixed 2003-prices

1,604

Source: DAMVAD 2011, own caiculation based'on Statistics Denmark.

TABLE A4
Growth in exports (related to figure 6.2) in the Greater Copenhagen Area, index

Welfare Technology 100 131 137 131 139 131

Greater Copenhagen Area 100 114 119 120 125 108
' Source: DAMVAD 2011, own calculation based on Statistics Denmark,
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TABLE A5
Growth in exports (related to figure 6.2) in the Greater Copenhagen Area, absolute values, fixed 2004-
prices

i
it

£

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE AB
The Green Sector exporis divided by sector in the Greater Copenhagen Area, absolute values, fixed
2003-prices

: Construction _376 325 299 296 223 188 174

ICT 332 366 390 163 196 175

Other .6 0 s 2 473 o6 809
Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A7
Growth in employment (related fo figure 6.3) in the Greater Copenhagen Area, index

i Greater Copenhagen 100 100 102 104 104 109

Source: DAMVAD 2011, oWh calculation based on Stafistics Denmark.

TABLE A.8
Employment (related to figure 6.3) in the Greater Copenhagen Area, absolute values

Welfare Technology 8,520 8,861 9,287 9,798 9,713 9,798

Greater Copenhagen 910,013 906,801 824,708 942451 850,789 987,870
- i Source: DAMVAD 2011, own calculation based onr\ls)gg};?é?benmark.
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TABLE A9
Sector employment in the Great

2868 2299 1,624 o hgss LLATe2 1689
Source: DAMVAD 2011, own calculation based on Stafistics Denmark.

TABLE A.10

Growth in productivity (related to figure 6.4) in the Greater Copenhagen Area, index

Welfare Technology . 100

Greater Copenhagen 100 104 104 106 . 108 104 ¢
Source: DAMVAD 2011, own calculation based on Stafistics Denmark.

TABLE A.11
fiyit

| Welfare Technology 567,450

654,999 690,963 661,698 639,647

617,639

) 2 Greater Copenhagen 492 477 507,389 501,937 498 874 498,049 449075

Source: DAMVAD 201 1, own cajculalion based on Statfstf&é Denmark.

TABLE A.12
The Green Sector productivity in the Greater Copenhagen Area divided by sector, absoluie numbers,

fixed 2003-prices

517,986

. Construction 513,660 541,921

502,078 526,297 -

ICT 636,484 674,392 688,317 671,245 694,151 709,896 742,698

Other 165,195 153,013 659,124 522,720 683,042 714,603

Source: DAMVAD 2011, own calculation based on Statistics Denmark.
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TABLE A.13
Growth in the level of education in the Green Sector in the Greater Copenhagen Area(related to figure

6.5), index

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A.14
Education level in the Green Sector in the Greater Copenhagen Area (related to figure 6.5), absolute val-
ues, fixed 2004-prices

Skilled

¢ Medium-length HE 2,178 2,443 2,472 2,236 2,357

Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A.15
The Green Sector growth in R&D investments (related to figure 6.6), index

{ Greater Copen-
: 100 106 113 100 118 156 159
hagen Area

e

| ANSetors 100 99 % 99 101 121 121

Source: DAMVAD 2011, own calcu!atioﬁ“based on Statistics Denmark.

TABLE A.16
The Green Sector R&D investments (related to fi values, fixed 2003-prices

‘! Greater  Co-
1,111 1,181 1,262 1,115 1,313 1,732 1,764
: penhagen Area

. All Sectors 25626 25458 25,153 25,495 25,836 30,982 31,021

Source: DAMVAD 2011, own calculation based on Stalistics Denmark, Note: Due fo lack of data, 2004 numbers a o8 for "Copenhagen
Municipality”. "Greafer Copenhagen Area ™ and “Henmark” and 2000 nimbers are esiimales for "4 Sectors”
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TABLE A.17
The Green Sector growth in R&D employment (related to figure 6.7), index

: Greater Copen-
: 100 99 103 108 125 158 167

agen Area I
{ AllSectors 100 10 . 107 108 o8 o 1%4 AW
Source: DAMVAD 2011, own calculation based on Statistics Denmark.
TABLE A6.18

Greater Copen-
1,049 1,041 1,081 1,139 1,316 1,659 1,749

hagen Area

nark SR ENG 5 apEr : ]
_AliSectors 36718 40348 39,443 39621 39799 4932 46167
Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A.6.19
The Green Sector growth in turnover divided by climate change in the Greater Copenhagen Arga (related

to figure 6.8), ind

The use of raw materials 100 102 100 102 9
Source: DAMVAD 2011, own caiculation based on Statistics Denmark.

TABLE A.6.20
The Green Sector turnover divided by climate change in the Greater Copenhagen Area (related to figure

6.8), absolute values, fi 04-prices

Alr pollution 3,952 3,959 5,990 4,326 4,958

135 137 140 137 140

57

The use of raw materials 135 137 140 137 140
Source: DAMVAD 2011, own calculation based on Statistics Denmark.
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TABLE A6.21
The Green Sector growth in exports divided by climate change in the Greater Copenhagen Area(related

to figure 6.9

Cgn

100

The use of raw materials ....100 105 e 279 238 . 231
Source: DAMVAD 2011, own calculation based on Slatistics Denmarik.

TABLE A.6.22
The Green Sector exports divided by climate change in the Greater Copenhagen Area (related to figure

6.9), absolute values, fixed 2004-prices

: The use of raw materials 73 S L S -1 80 .
Source: DAMVAD 2011, own calculation based on Statistics Denmark.

TABLE A.6.23
The Green Sector development of Value added per FTE divided by environmental challenge in-the

Greater C

Air pollution 100 135 _ 131 137 142

The use of raw materials 100 _ o B8 82 81
Source: DAMVAD 2011, own calculation based on Statistics Denmark.
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TABLE A6.24
The Green Sector value added per FTE divided by environmental challenge in the Greater Copenhagen

fi

182,000
510,000

533,000

422,000

: Bio diversity

758,000

557,000 568,000

422,000 463,000 372,000 348,000

The use of raw materials 405000
Source: DAMVAD 2011, own calculation based on Statistics Denmark.
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