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Introduction
The economy and the environment are in a crisis. Fortunately,
as is evident from the proposals
set out in this publication, it is
possible to overcome the two
crises together. To ensure acceptable living conditions for
future generations, we must restructure our societies in order
to reduce pollution and global
warming.
One condition for doing this is
that, as soon as possible, we
stop using fossil fuels such as
coal and oil to generate energy
and instead start using renewable energy sources such as
wind, biomass, waves and the
sun.
We must adapt our transport
sector so that as many people
as possible use public transport
or cycle and all necessary car
transport will be in cars that do
not use fossil fuels. Fossil fuels
must be reserved for lorries, aircraft and ships until we find alternative fuels for them as well.
Much more work must be done
to save energy. Both public and
private buildings must be energy renovated, and technological control of energy consumption must be improved.
Such restructuring is necessary.
We must all make an effort.
However, it is also important
that politicians provide the con-

ditions needed for us to behave
in a more sustainable way. A
changed tax policy is needed,
and the possibilities of local and
regional authorities of taking
long-term action must be improved. The erosion of the
green taxes we have seen since
2001 has been stopped, and the
green taxes are now indexlinked. The constricting cap on
investments by local authorities
was lifted in 2010, which means
that it is now easier for them to
introduce measures such as energy renovation. The regional
authorities can now borrow
money for energy reservation
over and above the ordinary
loan limits. We now need to
have more people in local and
regional government who are
willing to prioritise environment,
climate and employment in
everyday decisions. We also
need to continue to put pressure
on the Danish government and
parliament to obtain improved financial conditions for local and
regional authorities so that they
can act in a sustainable way.
Moreover, increased focus on
environment and climate will
create new jobs and help to
mitigate the economic crisis.
We must ensure that as few
people as possible become
unemployed so as to avoid the
financial and social costs of
unemployment to the families

affected and society in general.
A process of change towards a
society that is more environmentally sustainable calls for
education, training, investment,
building and construction or, in
brief, manpower.
We hope that the proposals presented in this publication will
serve as inspiration and show
the many opportunities we have
to fight both the economic and
the environmental crisis. This is
a responsibility we all share:
people, companies, organisations, local and regional authorities, and the Danish parliament.
The future comes on its own
accord; a sustainable society
does not.
We hope you will find it interesting to read this booklet.

Steen Andersen
Vice President of
United Federation
of Danish Workers 3F
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Preface
This publication from United
Federation of Danish Workers
3F is a follow-up on previous
publications issued in 1995 and
2005. While the previous publications were based on extensive underlying reports, this new
publication is merely an update
based on the same methodology. The scope of the investments proposed has been
updated, but the number of job
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per invested million is the same
as the number used in our 2005
report Environment, energy and
employment. Like then, we
include both direct and indirect
employment. Direct employment
refers to the number of people
in the industry that are needed
to perform the work in question.
Indirect employment is employment in subcontractor or supplier enterprises. Indirect

employment was calculated on
the basis of the input/output
model used in the Survey of the
National Economy.
Only total employment numbers, ie direct and indirect employment combined, are
descript in the individual initiatives. But the summary includes
a breakdown into direct and indirect employment.
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Summary
Employment effect of the initiatives described

Initiative

Annual
investment

Annual
employment effect

Duration

DKK million

Direct

Indirect

Total

Years

2.000

1.130

1.600

2.730

8 yrs

633

360

520

880

3 yrs

27

-

-

-

3 yrs

1.840

1.140

1.430

2.570

5 yrs

546

310

440

750

3 yrs

6.250

4.650

6.600

11.250

8 yrs

–

–

–

–

–

33

20

30

50

6 yrs

1.330

680

960

1.640

3 yrs

–

–

–

–

–

1.560

890

1.300

2.190

7 yrs

970

530

770

1.300

1 yrs

Regulations requiring energy savings built
into new buildings

2.800

2.900

2.200

5.100

5 yrs

Energy renovation of poorly insulated housing

4.300

7.130

2.490

9.620

20 yrs

Energy savings in buildings operated by
local authorities

3.800

6.300

2.200

8.500

10 yrs

–

–

–

–

–

Mandatory service programme district heating
customers

960

1.600

540

2.140

7 yrs

Conversion of electrical heating

220

360

120

480

5 yrs

–

–

–

–

–

70

–

–

100

–

27,339

28,000

21,200

49,300

–

Construction of fifteen biogas plants a year
Construction of six new geothermal plants
Instalment of 2MW solar cells
Construction of two new offshore wind farms
and replacement of land-based wind turbines
New central heat pumps
Private heat pumps
Promotion of wave powert
Bus lane and bus priority systems
Construction of light railway in Copenhagen
100,000 electric cars in Denmark
Expansion of bicycle path network
and increased number of cyclists
Electrification of railroad to Esbjerg

Installation of intelligent electricity meters

Energy savings in industry
ESCO funding
Total

Preconditions
This publication contains a
number of examples of initiatives that have an impact on climate and employment. The list
is not exhaustive, and the list is
basically an updated list of the
proposals set out in the 2005
report entitled Environment,
energy and employment.
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The numbers in this publication
are based on the calculations
made in the 2005 report. The
costs are extrapolated forwards
to early 2009, but the employment numbers are the same. In
a few places, the numbers have
been adjusted on a pro rata
basis because activities and

investments have gone up or
down – again, relative to the
calculations made in the 2005
report. The numbers are
rounded off.
The reason for the lack of numbers in some places is lack of
data.
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The first offshore wind farm at Horns Rev owned by
Dong Energy and Vattenfall.
Eighty wind turbines with a total output of 160 MW.
The wind farm generates almost 2% of the total power
consumed in Denmark.
©

MEDVIND/Bent Sørensen
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Renewable energy
To reduce global warming it is important that we go from
high-carbon to renewable or low-carbon emitting energy
sources as soon as possible. Because of a long-standing
focus on this in both public and private initiatives,
Denmark has long been at the forefront in finding news
ways to generate energy.
A positive outcome of this is a great deal of success in
exports, the best known example being the wind turbine
industry. However, Denmark has lost ground in several
areas in recent years, as there has been no political
majority in favour of a clear focus on renewable energy
sources. Thus we need additional and larger-scale
initiatives if we want to take responsibility for our own
contribution to global warming and to ensure continued
high employment rates and favourable economic
development in Denmark.

GREEN JOBS
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Biogas
Target: Construction of fifteen large-scale biogas plants each year
Investment: DKK 2 billion annually for a period of eight years
Jobs: 2,730 annually for a period of eight years

What is biogas?
Biogas is generated when bacteria convert organic matter
such as plants into methane
and carbon dioxide in places
where there is no air. In nature,
biogas is generated naturally in
areas such as bogs and forest
lakes where the gas bubbles up
to the surface. Slurry comprises
partly converted organic matter.
In a biogas plant, the best conditions for generating the gas
are ensured by stirring the matter and keeping it at optimal
temperature. When the gas is
subsequently burnt, it provides
heat and power.

Why biogas?
Extracting biogas from slurry is
a win-win solution.
Slurry smells less pungent if it is
spread on the fields after having
been degassed.
The nuisance from the smell is
further reduced because the
slurry is absorbed faster by the
soil.
Processing the slurry makes it
easier for plants to absorb its
nutrients, and as a result, less
fertiliser ends up in lakes,
creeks, etc.
Burning methane as biogas instead of letting it evaporate on
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fields reduces the greenhouse
effect. As a greenhouse gas,
methane has an effect that is
twenty-five times stronger than
that of carbon dioxide.
If biogas is produced organically
from organic matter, the following benefits are achieved:
l

Increased supply of organic
fertiliser for organic plant and
vegetable growers.

l

Independence from conventional production and from
organic animal fertiliser.

l

Better fertiliser that promotes
much more plant growth.

l

Reduced greenhouse gas
emissions.

Well-functioning biogas plants
create very little or no unpleasant odours. Such odours most
commonly occur during the
start-up phase, when such
plants and their air cleaning
systems are being run in.
Today, 0.5% of energy consumption in Denmark is supplied by biogas, and potential
production is ten times that. In
June 2009, a large majority of
the Danish parliament decided
that as much as 50% of all
slurry should be degassed in
biogas plants by 2020 (compared with 5% today).

Description of proposal
According to the Danish Energy
Agency, the equivalent of about
130 large biogas plants will
have to be built by 2020 if the
government is to achieve its
objective of ten-doubling biogas
production by 2020. The plan is
to construct the equivalent of fifteen large plants a year over a
period of eight years, at sites
near the places where slurry or
crops are produced. To ensure
financial soundness, the initial
focus should be on well-known
solutions based on already wellfunctioning plants. It would also
be a good idea to provide direct
funding for experimental systems such as organic biogas
plants and different types of
slurry separation (separating
solid matter from liquid).
The initiatives implemented so
far have not been sufficient to
ensure this expansion in biogas
production, so we propose the
introduction of a tax on slurry
that has not been degassed. In
practice, the tax would be based
on the number of animals,
measured as so-called ‘animal
units’.
If the tax is set at DKK 220 per
animal unit, the revenue obtained will be in the region of
DKK 390 million. The money will
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Reactor tanks at Lemvig Biogas. Photo: © www.lemvigbiogas.com

be used for investments, guarantees, research and experiments
in the fields of biogas and odour
reduction as well as to pay compensation to organic farmers and
farmers with free-range livestock,
since it is not possible to collect
manure from grazing animals.

Further information
www.okologi.dk/Landmand/Tema
/Okologi_og_klima/Biogas_og_ø
kologi/default.asp

EXAMPLE:

A ʻvegetableʼ biogas plant
In Munklinde near the town of Bording, close to Karup Brook,
Bjarne Viller Hansen grows organic vegetables. In addition to
cultivating carrots and potatoes, he built Denmark’s first
organic biogas plant in the summer of 2009. His long-term
plans are to shift from using manure from animals to using
clover and waste from his vegetable production instead.
His main objective is to obtain high-quality organic manure
while as the same time reducing his climate impact.

www.biogasbranchen.dk
Fjernvarmen (district heating
magazine), no 5, 2009.
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Geothermal plants
Objective: Construction of plants at six locations in Denmark
Investment: DKK 632.8 million annually for a period of three years
Jobs: 880 annually for a period of three years

What is a geothermal
plant?

Why geothermal
plants?

A small sun is burning at the
centre of the Earth, warming it
up from the inside. For each
one thousand metres you drill
down to the ground in Denmark,
the temperature goes up by
about 25 degrees. If ground
conditions are right, it is possible to drill two deep holes, pump
hot water out of one of them –
and use it for district heating or
similar – and then pump the
cooled water down into the
other hole. The heat from the
hot water from the underground
is transferred to the district heating system through a heat exchanger. There are currently
two such plants in operation in
Denmark: one in Thisted and
one on the island of Amager
near Copenhagen. Two other
plants are under construction in
Sønderborg and Viborg. With
the existing plants, the energy
generated is twenty times
higher as it cost to operate
them.

Geothermal heat is a renewable
source of energy that will last for
thousands of years, and it is
available in ample quantities. As
more and more power is being
generated by wind turbines, it is
important to have energy
sources that are generating
heat only. Geothermal plants fit
this picture perfectly. They can
be built in many places but are
most profitable in areas with
extensive district heating.
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As part of its climate action
plan, the City of Copenhagen is
considering a 600% increase in
geothermal production in
Copenhagen. The plan is to
establish so-called ‘star plants’
with 11 borings. Realisation of
this plan would mean that 11%
of heat consumption in the City
of Copenhagen would be
covered by geothermal energy.

Initiatives
Six plants will be established at
various locations in Denmark,
for example Aalborg, Brønderslev, Hillerød, Hjørring and Randers, and a star plant will be
established in Copenhagen. In
terms of direct employment, this
will mean 360 jobs, while the indirect employment effect will be
520 jobs, ie a total of 800 jobs a
year over a period of three
years.

Further information
www.geotermi.dk
www.ens.dk/da-DK/NyTeknolo
gi/strategier/geotermi/Sider/Forside.aspx
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Boring for hot water. Photo: Jens Astrup
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Solar cells
Objective: Installation of 2 MW solar cells on public and private buildings
Investment: DKK 27 million annually for a period of three years
Jobs: Not calculated

What are solar cells?

Why solar cells?

The sun sends huge quantities
of energy to the Earth in the
form of radiation. Within the
span of an hour, the Earth is hit
by a quantity of energy from the
sun that is equivalent to the energy consumed in all countries
of the world over the course of a
year. While a solar panel uses
the energy to make hot water, a
solar cell uses the energy to
generate power. In practice, this
is typically done by means of a
silicon plate with a small amount
of boron on one side and phosphorous on the other. When the
rays of the sun hit the plate,
electrons are loosened and start
moving to the front of the solar
cell. This movement creates an
electrostatic field that generates
power. Once installed, solar
cells do not emit greenhouse
gases or cause particle pollution. They are noiseless and
can be fitted into building structures very discreetly. Small solar
cells are used in small devices
such as pocket calculators and
garden lamps, while larger cells
are used to generate power for
more general use, eg television
sets and refrigerators.

Solar cells generate power
whenever the sun shines on
them. In Denmark, the tilt of the
Earth relative to the sun means
that 80% of output is generated
in the summer months, the time
of year when Denmark needs
power rather than heating. As
most of our power plants produce both heat and power at the
same time, a great deal of energy is wasted in the summer
months. Furthermore, the power
output from wind turbines is lowest in the summer when there is
not so much wind.
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Solar cells can be used to generate the power that the wind
turbines do not produce, thus
helping to minimise energy
waste.
There are no movable parts in
solar cells, which mean that it is
a highly durable and robust
technology with a very long
lifetime.
Although it can now be profitable for private individuals to
install solar cells, solar cells remain a relatively expensive way
of generating power for society
as a whole as compared with,
say, wind turbines. However, the
price of solar cells is dropping
relatively rapidly, and solar cells
are likely to become so inexpen-

sive that they can be used on a
large scale to contribute to aggregate energy production in
Denmark. It is therefore important to support further development of solar cells in Denmark.
Very few solar cells are currently being used in Denmark.
In 2009, total power generation
from all solar cells in the country
is of the same magnitude as the
power generated by a single
large wind turbine at sea. Given
the currently low number of
solar cells, it will be no problem
to find room to set up new ones.
However, should it turn out to be
difficult to find room someday,
using large roof surfaces could
be considered, for example the
roofs of the many barns in the
countryside.

Initiatives
A number of 2 MW solar cells
will be installed on public and
private buildings; the cost will be
in the region of DKK 80 million
over a period of three years. An
information campaign will be
prepared and a funding scheme
(offering grants of DKK 5,000,
for example, per kW of solar cell
installed) will be introduced.

< R E TU R N TO C ON TE N TS >

Installation of solar cells at GF Kyoto, Borup. Photo: DONG Energy A/S

Further information
www.ens.dk/da-DK/NyTeknologi/
strategier/solenergi/Sider/Forside.aspx
www.bolius.dk/viden-om/byg-nythus/artikel/solceller/
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Wind turbines
Objective: Construction of two new wind farms at Horns Rev and replacement of small, older turbines
Investment: DKK 1.84 billion annually for a period of five years
Jobs: 2,570 annually for a period of five years

What is a wind turbine?

Why wind turbines?

Initiatives

The wind blows because the
sun warms up land, water and
air and creates movements in
the air. A wind turbine uses the
wind to generate power by
means of a generator. Although
it is much cheaper to build wind
turbines on land, it is expected
that most new wind turbines will
be set up in large offshore wind
farms. One reason for this is
that it can be very difficult to obtain permits for land-based wind
turbines. In 2009, there were
approximately 4,900 land-based
wind turbines in Denmark generating about 2,700 MW of
power. As a large modern wind
turbine can generate 3 MW of
power, it is possible to increase
land-based wind turbine power
generation considerably by replacing small wind turbines with
large ones. By way of comparison, it should be mentioned that
the 214 offshore wind turbines
in Denmark generate a total of
more than 400 MW.

Wind turbines currently generate 20% of all electrical power
consumed in Denmark, and the
only carbon emissions caused
are those related to production
of the turbines. Wind turbines
literally generate power as the
wind blows, but this problem is
solved by exchanging power
with Norway and Sweden,
whose hydropower is a very
good match to the wind turbine
power. It is possible to keep the
water in the rivers back when
there are strong winds in Denmark and to let it flow again
when there is not so much wind
in Denmark. However, as more
and more wind turbines are
being installed, another kind of
counterbalance is needed as
well. One option is to combine
an increasing number of wind
turbines with central heat
pumps, intelligent control of
household heat pumps and the
introduction of intelligent
recharging of electrical cars. In
this connection, ‘intelligent’
means that the recharging of
the car battery or the control of
the heat pump takes place at a
central level, for example in a
power company, or that intelligent electricity meters ensure
that most power is consumed
when power is least expensive,
for example at night.

Two new wind farms are being
constructed at Horns Rev 1 and
2, located in the ocean to the
west of Esbjerg. The cost is
DKK 7.6 billion. The site has
already been designated one of
the most attractive sites for the
location of new wind farms.
Small, older turbines on land will
be replaced with modern wind
turbines sited primarily at the
most attractive locations where
the winds are strongest and
where there are already several
wind turbines. The cost of this
replacement is DKK 1.6 billion.
The total cost of the two initiatives together is thus DKK 9.2
billion over a period of five
years, which means an annual
cost of DKK 1.84 billion and
2,570 jobs annually over a
period of five years.
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Photo: Mads Armgaard

Further information
‘Future location of offshore wind
turbines 2025’
– Report by the Danish Energy
Agency, 2007
2008 Action Plan for offshore
wind turbines, Danish Energy
Agency
www.dkvind.dk
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EXAMPLE:

Horns Rev 2
By the end of 2009, the world’s largest wind farm, Horns
Rev 2, will be established in Denmark. With ninety-one
2.3 MW turbines, this wind farm will generate environmentally friendly power for 200,000 Danish households.
A three-storey offshore residential platform has been built
for 24 people working in operations and maintenance
staff. Horns Rev 2 is being built by Dong Energy.

GREEN JOBS
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Heat pumps
Objective: To install 350 MW electric heat pumps at cogeneration plants and
to install heat pumps in private housing outside district heating areas
Investment: DKK 545.5 million annually over three years in central heat pump
systems and DKK 6.25 billion annually over eight years in the replacement of
old oil-fired burners with heat pumps (geothermal systems) outside areas
supplied with district heating or natural gas
Jobs: 750 + 11,250 annually in connection with the installation of central and
home heat pump systems respectively

What are heat pumps?

Why heat pumps?

A heat pump can be described
as an inverse refrigerator. A refrigerator removes heat from its
inside and emits hot air at its
back. In a heat pump, heat from
the cold air is used to heat, for
example, water for underfloor
heating or district heating. The
typical method is to use a liquid
that evaporates at a low temperature, exposing it to the temperature of whatever it is one
wishes to draw energy from –
for example the air – which then
causes it to evaporate. The
evaporated liquid is then compressed in a compressor in
order to bring it back to its original liquid state. In this process
of compression, energy is released which can be used to
heat water. Heat pumps can
also extract heat from sources
other than air: for example from
the ground or rock (geothermal
heat) or lakes.

Heat pumps are ideal in terms
of providing heating in the future, as they are very effective
in converting power to heat. For
each 1 kW of power put into a
heat pump, it generates heating
equivalent to 2-4 kW in an ordinary house.
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In large plants, the effect may
be even greater. With an increasing amount of environmentally friendly wind turbine power,
heat pumps fit perfectly into
Danish energy production.
Large centralised heat pump
systems combined with large
heat storage facilities and private-home heat pumps connected to intelligent networks
can use the inexpensive wind
turbine power when the wind
is strongest, thus making the
energy system as a whole
more effective.
An increased number of heat
pumps must be accompanied
by the use of more renewable
energy sources in power production, for example more wind
turbines, as there will otherwise

be a risk that more coal will be
burnt to generate the additional
power.
Private-home heat pumps are
well suited for use outside areas
with a collective heat supply.
For people using electric heating or oil-fired burners, it would
be an environmental advantage
to switch to a heat pump. If the
power comes from wind turbines, heating would be very
environmentally friendly compared with oil- and gas-fired
burners, for example. Even if
coal-fired power plants were
used, it would be an improvement due to the high rate of utilisation provided by heat pumps.

Initiative 1
A total of 350 MW heat pumps
will be installed at cogeneration
plants at a cost of about DKK
1.6 billion. This alone will create
750 jobs annually.

Initiative 2
In private housing located outside areas currently supplied
with district heating and natural

< R E TU R N TO C ON TE N TS >

Avedøre Power Plant. Photo: www.dongenergy.com

gas, heat pumps will be installed to provide heating and
hot water for domestic use.
There are approximately
400,000 owners of relatively old
oil-fired burners in those areas.
We assume that, as a result of
legislation or financial incentives, these people will all install
heat pumps over a period of
eight years, which means that
50,000 heat pumps will be installed each year. One way of
ensuring this would be to make
installation of a heat pump a
requirement whenever an
oil-fired burner or an underground oil tank is scrapped, but
no later than within eight years.
This could possibly be com-

< R E T U R N TO C ONT ENT S>

bined with financial support in
an amount which would dwindle
with each year the recipient
postponed the replacement.
The ground systems used cost
about DKK 125,000 on average,
including installation. The total
annual investment is thus DKK
6.25 billion, which means employment of 11,250 people a
year for a period of eight years.

Further information
www.varmepumpeinfo.dk
‘Interaction between wind
power, heat pumps and electric
cars’, report published by Energinet.dk, 2009
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Wave power
Objective: To promote Denmark’s position as a pioneering nation in the field of wave power
Investment: Not calculated
Jobs: Not calculated

What is wave power?

Why wave power?

Initiatives

Wave power is using the movement of waves to generate
power. Waves are made by the
wind, but also the ‘pull’ of the
sun and the moon move water
around. Waves cause part of
the water to rise above the actual surface of the sea, and this
can be utilised in many ways.
One way is to collect water
above the surface of the sea in
hydropower stations and then
let it run out again through a turbine that generates power. Another is to use the movement of
the waves directly: a floating
pontoon moves up and down
with the waves and, by means
of a hydraulic system connected
to a generator, this can be used
to generate power. The wave
movement can also be used as
a pump to pump water onto
shore, where it can be used in
small hydropower stations. This
technology is still in its infancy,
but it is expected to see a
breakthrough within relatively
few years.

Just like wind power, wave
power is a renewable source of
energy whose carbon footprint
almost exclusively comes from
the construction of the wave
power stations. The potential of
wave power is believed to be
relatively high, and if wave
power is used at the right places
it will be possible to generate
more energy per square kilometre than with offshore wind turbines. Denmark is one of the
leading countries in the
development of this technology,
which in the long term may
prove financially advantageous.
It may also be useful to combine
wave power and wind power, as
there are waves for some time
after the wind has died down,
which means that it is possible
to achieve a less sudden cut-off
of the wind-generated power
production.

It is proposed that the government subsidises wave power in
Denmark by providing financial
support for production in the
form of a guaranteed price of
DKK 0.745 per kW hour, which
is the same as the price guarantee that applies to biogas. Currently, DKK 0.6 per kW hour is
paid in Denmark, while countries such as the United Kingdom pay twice as much.
Furthermore, more funding
should be provided for building
demonstration plants so that it
becomes financially attractive
to develop and use these technologies in Denmark, while at
the same time preventing
current Danish projects from
relocating to other countries.
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The effect on employment has
not been calculated, but it is assumed that thousands of jobs
can be created in the wave
power field.

< R E TU R N TO C ON TE N TS >

Wave energy machine seen from the side in a situation with normal waves. Illustration/model: Wave Star Energy A/S.

Further information
www.waveenergy.dk/
www.ens.dk/da-DK/UndergrundOgForsyning/VedvarendeEnergi/Boelge-_og_vandkraft/Dans
ke_demonstrationsprojekter/
Sider/Forside.aspx
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EXAMPLEL:

Wave Star
For almost three years, a small 5.5 kW version of Wave Star
has been in operation in the Limfjorden, where it generates
enough power to supply two households. In 2009, the first
part of the actual 500 k W Wave Star will be launched near
Hanstholm. The finished version is expected to be ready for
sale to the rest of the world sometime in 2011 or 2012.
These activities are expected to create 4-500 new jobs during
that time.
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Photo: René Strandbygaard

Traffic
Traffic is the problem child in the complex of climate problems. Carbon emissions from traffic are
constantly rising. However, there are actually quite
effective ways to lower these emissions.
l

Better public transport

l

Better conditions for cyclists

l

Reduction of car traffic, particularly in towns and
cities

l

Increased use of cars with no or lower carbon
emissions

l

More efficient transport of goods

A number of initiatives were adopted in the political
transport agreement of January 2009. These initiatives will create many jobs, for example the renovation of railway tracks, the replacement of railway
signal control systems, and the building of a new
railway line between Copenhagen, Køge and
Ringsted, other new stretches of railway and a
number of motorways. While the railway investments will help to shift transport from private cars
to trains and thus cut carbon emissions, new motorways will increase car traffic and consequently
carbon emissions. Reducing queues on the motorways and the resultant reduction in idle running
will thus be more than offset by the increase in car
traffic.

Buses
Objective: Establishing bus lanes and bus priority at traffic signals, for example at road intersections
Investment: DKK 33 million annually for a period of six years
Jobs: 50 jobs annually for a period of six years

Buses
Even though they are big, buses
do not take up much road
space, given the number of passengers they carry. That is why
the use of buses in the right
places is good for the environment, health and safety and the
national economy, just as they
can ensure that as many people
as possible can get to their destinations quickly.
To make public transport attractive it is particularly important
that it can take people to destinations fast. Special bus lanes
will make it easier for buses to
drive through traffic, which will
also allow them to drive farther
in the same amount of time,
which in practice means that it
is possible to increase the number of bus departures in areas
with dense public transport
networks without increasing the
number of buses. This would
make public transport more
attractive. Furthermore, it is
necessary to lower ticket prices
and increase the frequency of
buses servicing key routes. Finally, we must ensure that the
buses cause as little pollution as
possible. The first step in that
direction would be to install particle filters and catalytic converters on all diesel buses, which
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should be followed by the use
of less polluting fuels. The optimum solution would be electric
buses, but it would be expensive to introduce a power-operated bus system. It is possible
to use hybrid buses which recover energy when they brake,
which means that less energy is
used and less pollution is
caused. Another option would
be to use natural gas. Bio fuels
offer only limited environmental
benefits, and it is generally better from an environmental point
of view to use such fuels in cogeneration plants.

Description of
proposal
Special bus lanes and special
traffic signals for buses could be
introduced to ensure that buses
are given priority at traffic lights
in the Greater Copenhagen
Area and in larger towns and
cities throughout Denmark. An
investment of DKK 200 million
over a period of six years would
create 50 jobs each year. In
some places it would be enough
to establish bus lanes; in other
places it would be necessary to
reduce access for private cars
when the number of car driving
lanes is cut. Another option is to
close car parks in city centres

and establish new ones on the
outskirts of the cities where car
drivers can park and switch to
public transport. It could also be
an idea to allow taxis to use the
bus lanes.
It would also be possible to establish a toll ring road, as has
been done with great success
in cities such as London and
Stockholm. Such a road requires adoption by the Danish
parliament, and to date there
has not been a majority in
favour of it. It has, however,
been decided to introduce road
pricing from 2015, which means
that car drivers will have to pay
to use the roads. Prices will be
highest in inner city centres,
especially in rush hours. This
will have the same effect and
pave the way for even more bus
lanes.

Further information
www.trafikselskaberne.dk/index.
php?pageid=6&newsid=31
www.moviatrafik.dk/bagomos/mi
ljo/Miljopaavirkninger/Bus/Page
s/Bus.aspx
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Photo: Søren Dyck-Madsen

EXAMPLE 1:

EXAMPLE 2:

Motivating more people to take
the bus

Improved bus traffic in
Copenhagen

The general system in Denmark is for the
public authorities to pay bus companies an
hourly rate to operate the buses. Consequently, the bus companies have had no
incentive to increase the number of passengers. Actually, it is easier for them when
passenger number are low, as they get past
the bus stops faster and the buses are
easier to keep clean. In the Scania region of
Sweden, there have been systems in operation for a number of years under which bus
companies gain financially if there is a high
number of a passenger. These systems are
a great success. The bus drivers learn to be
more service-minded, which is often reflected in calmer driving, and their job satisfaction is also greater when there are many
passengers on the bus.

The City of Copenhagen has for many
years worked to make it possible for buses
to drive faster through the city. The City’s
initiatives include special bus lanes, traffic
signals that change when a bus is to cross
an intersection, special traffic lights for
buses, devices that prevent vehicles other
than buses to pass, etc, etc.

A similar system is currently being tested in
Copenhagen on the 150S bus route, whose
buses also offer wireless Internet access to
passengers. This pilot scheme is a success
and has resulted in an increase in the number of passengers.
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Example: If a bus is one hundred metres
from the intersection of Klaksvigsgade and
Amager Boulevard, an automatic system
registers the approaching bus (which is
equipped with a GPS receiver). If the signal
is already green, the system will ensure
that it remains green long enough for the
bus to cross or it will change quickly from
red to green so that the bus will not have to
stop. In 2008, there were nine different
projects running in the City of Copenhagen
intended to make it possible for buses to
drive faster through the city. Many of these
projects are expected to pay for themselves
because of an increase in the number of
passengers and a reduction in the number
of buses needed to carry them.
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Light railways
Objective: Establishment of light railways in Copenhagen (Ring 3)
Investment: DKK 1.33 billion annually for a period of three years
Jobs: 1,600 annually for a period of three years

What is a light railway?

Why light railways?

A light railway combines the
best features of buses and
trains. It has many stops; yet it
is fast. Like a tram, it can drive
on street level, but it is quiet and
environmentally friendly. A light
railway runs on ordinary railway
tracks (which may be laid in the
asphalt of a road) and looks like
a large tram.

It is a really good idea to establish light railways where traffic is
heavy. Passengers will get to
their destinations faster and
more comfortably. Another
advantage is that this will shift
more transport from private cars
to public transport and thus reduce carbon emissions. A light
railway uses much less energy

than private cars, and if it used
power generated by wind turbines or hydropower plants,
even greater carbon savings
could be achieved, also in comparison with buses.

Description of proposal
A light railway line could be established in Copenhagen, from
Lundtofte to Glostrup along the
Ring 3 route. It would cost DKK
4 billion over a period of three
years and create 1,600 jobs
annually. The line could subsequently be extended at both
ends, for example to Brøndby or
Ishøj at one end and to the
coastal railway line to the north.

Further information
www.letbaner.dk
www.midttrafik.dk/letbane

Light railway trains in Kassel, Germany. These trains are hybrid trains
that can run on either power or diesel.
Photo: Lisa Bak Jensen, COWI.
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Railways
Objective: Electrification of the railway line between Lunderskov and Esbjerg
Investment: DKK 970 million in total
Jobs: About 1,300 in total (based on a pro rata calculation of the number set
out in the 2005 Railway Report)

What is electrification
of a railway?
Electrification of a railway is
when electric wires are suspended above the railway
tracks, which can then be used
by electric trains. Denmark is
among the countries in Europe
with the lowest proportion of
electrified railway tracks: only
the Baltic countries, Greece,
Ireland and Albania are lower on
the list.

Why electrification?

Description of proposal
Our proposal is electrification of
the railway line between Lunderskov and Esbjerg, which
would make it possible to use
electric trains on the entire route
from Copenhagen to Esbjerg.
The advantage of starting with
this stretch of railway line is that
the majority of its signal control
systems and other elements
have already been prepared for
electrification. It would cost DKK
970 million to implement the
proposal, which would create a

total of about 1,300 jobs. It
would also be a good idea to
establish more loops where one
train can overtake another on
highly trafficked stretches of the
railway line.

Further information
http://www.trm.dk/graphics/
Synkron-Library/trafikministeriet/Publikationer/2009/
130509/Elektrificering%20scree
ning%20rapport,%20Lunderskov-Esbjerg.pdf

Once a railway track is electrified, electric trains can run on it,
and they provide numerous
benefits: they use less energy
than diesel trains; they cause no
direct pollution; they are less
noisy; and they can accelerate
quickly, which means that the
trains can reach their destinations faster. Furthermore, it is
generally cheaper to buy electric trains, since most trains
manufactured in Europe are
electric. If the power used to
propel the trains comes from
renewable energy sources such
as wind power, the impact of the
trains on the environment will be
very, very low.

Photo: René Strandbygaard
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Electric cars
Objective: 100,000 electric cars on Danish roads
Investment: Unknown
Jobs: Unknown

What is an electric car?
An electric car is a car with an
electric motor instead of an internal combustion engine. This
means that is has no exhaust
pipe, carburettor, spark plugs,
clutch, gearbox and catalytic
converter. It has a simple, yet
very effective design. An electric
car will typically accelerate
faster than cars with internal
combustion engines and only
use about one-third of the energy consumed by a conventional car. The only major
drawback of electric cars is that
they still cannot drive very far on
a ‘full tank’. The electric cars
that are expected to be introduced in the Danish market in
2010 will typically be able to
drive a little less than 150 kilometres before they have to be
recharged.
Hybrid cars are also available.
They are cars that can use both
electrical power and petrol/
diesel. We now have hybrid
cars that can regenerate the
brake energy to generate
power, which provides a moderate improvement in terms of energy consumption and carbon
emissions. In 2010, plug-in hybrid cars are expected to be introduced into the market. These
cars can be recharged at night
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and switch to petrol/diesel when
their battery runs flat. They will
mainly use electricity and only
use petrol/diesel on long drives.

Why electric cars?
The main reason why we need
electric cars in Denmark is that
they are in fact pollution-free
and highly energy-efficient compared with conventional cars.
Transport accounts for a growing proportion of carbon emissions in Denmark (about 30% in
2009). That is why a speedy introduction of electric cars is one
of the most important ways that
Denmark can take its share of
the global responsibility for reducing global warming. However, the introduction of electric
cars must be accompanied by a
clear increase in the use of renewable energy sources in Denmark, for example more wind
power. Electric cars can actually
form the basis for building more
wind turbines, as they can be
recharged at night and thus can
take some of the power from the
wind turbines, which generate
the same amount of power at
night as during the day.
About 150,000 homes in Denmark are severely affected by
traffic noise. As electric cars are
almost noiseless, the noise

levels on Danish roads will drop
as and when more and more
electric cars use them.
Electric cars do not emit smoke
or particles, as they have no
combustion system and no exhaust pipe. It is assessed that
five hundred people die each
year in Copenhagen from the air
pollution caused by road traffic
alone, while fifteen people are
killed in road accidents each
year. People for whom the
roads are their workplace must
be considered to be particularly
exposed. The only pollution
from an electric car will be
caused by the wear and tear of
tyres and possibly brake blocks,
but this pollution is generally in
the form of slightly larger particles that are not as harmful to
human health.

Description of proposal
Electric cars could temporarily
be made exempt from the registration tax. The proposal is to
extend this exemption so that
the first 100,000 electric cars
will be exempted, after which
point the registration tax will be
gradually increased. This would
ensure a large number of electric cars on the roads relatively
soon without any major decrease in public revenues. Local
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i-MiEV. Photo: www.mitsubishi.dk

authorities could spearhead this
development by buying electric
cars for activities that do not
require extensive driving.
To this should be added that
plug-in hybrid cars will probably
be able to cover all kinds of
driving needs once they have
been introduced in 2010 or
2011.

Further information
www.danskelbilkomite.dk
www.folkecenter.net/dk/rd/transport/elbiler/

EXAMPLE:

The i-MiEV
In 2010, the Mitsubishi i-MiEV will be generally available in
Denmark. This car is a genuine car made by a large, experienced carmaker, and it looks like a conventional car. Its driving
range is 144 kilometres per charge, and it takes six hours to
recharge it in an ordinary power socket. Its top speed is 130
km/h, and it goes from 0 to 100 km/h in nine seconds. It is a
small five-door city car that costs no more than a third of the
price of a conventional petrol-operated car per kilometre of
driving. Together with Dong Energy, the Better Place Project is
currently developing an infrastructure with charging points and
battery replacement stations. This initiative will create a considerable number of jobs, but it is not yet possible to say how
many. Other companies focus on fast charging, which requires
high-voltage current.
There are thus several options if something fails, for example
the availability of battery replacement stations.
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Bicycles and bicycle paths
Objective: To get more people cycle to work and to build more bicycle paths
Investment: DKK 1.560 billion annually for a period of seven years
Jobs: 2,200 annually for a period of seven years

Getting more people
to cycle
There are already a large number of people in Denmark today
who use their bicycles regularly.
In recent years, the number has
gone down in the country as a
whole, but in the cities that have
made a targeted effort to increase cycling, the number has
gone up. This is particularly true
of Copenhagen and Odense
and shows that it helps to make
an active effort. It is possible to
get more people to cycle no
matter what their purpose:
work, shopping or recreation.
We have decided to propose a
project for the promotion of
cycling to and from work as well
as a considerable extension of
the network of bicycle paths.

Why get more people
to cycle?
The bicycle is the perfect individual means of transport for
short distances. It is very cheap
and can bring people very close
to their destinations. In city centres it is often the fastest mode
of transport and, on top of
everything else, people get important physical exercise for
free.
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A bicycle does not pollute, as it
is ‘human-powered’; it is absolutely noiseless and takes up
very little space in the roads.
There are thus many benefits to
gain from bicycling in terms of
health, environment and the
national economy. Calculations
show that increased investment
in cycling is profitable for society, as we are currently paying
for treatment of many diseases
that are caused by people not
getting enough physical exercise.

Description of proposal
To increase the number of people who cycle to and from work,
we propose that employees
should be entitled to a tax-free
bicycle being placed at their disposal by the employer (who
should also pay for repair and
maintenance). The employer
should be entitled to deduct this
cost in line with other costs.
This would be an easy and simple way of providing a benefit to
employees, and one that would
be good both for the health of
the employees and for the environment. Moreover, it would
further the combination of public
transport and cycling, as many
people would then have an
extra bicycle available that they
could use to cycle between the

train station and their workplace
instead of walking or taking a
bus, which often takes much
more time.
To make it more attractive to
cycle, it is important that network of bicycle paths and cycle
roads is extended and maintained. For this reason, we suggest annual spending of DKK
1.560 billion to extend the network over a period of seven
years. Such work would create
2,200 jobs each year.

Further information
www.dcf.dk/media(704,1030)/Bil
ag%3A_Cycle_To_Work_Sche
mes_(UK).pdf
www.aarhuskommune.dk/portal/borger/trafik_veje/planer/cyk
elhandlingsplan
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Foto: Cycling Embassy of Denmark

EXAMPLE 1:

EXAMPLE 2:

Cycle to work

Bicycle strategy in the City of
Århus

In 1999, ‘Cycle to Work’ schemes were
introduced in the United Kingdom. Under
these schemes, employers can make one
or more bicycles available to employees.
An employee may be allocated more than
one bicycle if, for example, he or she has
to travel by bus or train over relatively long
distances.

In 2007 the City of Århus adopted an ambitious strategy to increase bicycling. The
strategy plan includes the establishment of
new bicycle routes, improvement of safety
and parking facilities, and faster passage
through the city and information initiatives
to inspire more people to cycle.
The expected cost of realising the plan is
about DKK 250 million, so far the City of
Århus has allocated DKK 50 million to
realise it.
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Munksøgård. Ecological housing community. Photo: Søren Dyck-Madsen
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Energy savings
It is necessary to implement
energy-saving measure to
reduce carbon emissions significantly. Energy savings are
generally financially advantageous for companies, individual and society in general.
That is why politicians are in
favour of promoting further

energy-saving measures. In
a political agreement from
2005, it was decided to
implement energy-saving
measures that would reduce
aggregate energy consumption in Denmark by 1.7% a
year up to 2013. This is
tantamount to measures

that are three times as extensive as the current efforts
made in this respect. However, as energy consumption
has increased between 2005
and 2007, an extraordinary
effort is needed to achieve
this objective.
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Figure 1. Actual and adjusted gross energy consumption. [Source: Energistatistik 2007.]

GREEN JOBS

31

Energy savings in private households
New buildings
Objective: Requiring energy savings in local plans or in tender documents
Investment: DKK 2.8 billion annually for a period of five years
Jobs: 5,200 annually for a period of five years

Energy renovation
Objective: Energy renovation over a period of twenty years of all existing
single-family houses and all flats that are poorly insulated
Investment: DKK 4.3 billion annually for a period of twenty years
Jobs: 9,620 annually for a period of twenty years

Why are energy savings
necessary?

Initiative 1:
New buildings

Currently, buildings account for
about 40% of carbon emissions
in Denmark. It is the heating of
housing that accounts for by far
the largest proportion (see Figure 2). It is possible to reduce
this energy consumption considerably in new buildings and also
through renovation of the existing building stock, which would
not only mean major financial
benefits in terms of the lifetime
of buildings but also great
improvement of comfort and
indoor climate.

All 98 local governments in
Denmark can introduce energy
requirements relative to new
buildings, as the local government in Egedal has done.
They can do so through a local
plan which sets out rules and
requirements concerning the
development of a specific land
area. The local plan may set out
that compliance with Energy
Class 1 or 2 is required in connection with the parcelling out of
land for the construction of new
buildings. Local governments
can also make sure that the
buildings they own themselves
are energy-renovated, just as
they can to a certain extent
impose requirements on
subsidised housing. Privately
owned housing is only subject
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to the Danish building regulations, which state that energy
renovation must be carried out
of the building elements concerned in connection with major
renovation work, for example
renovation of roofs or facades.
It is assumed that three hundred
new buildings on average will
be erected each year over the
next five years in municipalities
with 50,000 inhabitants. If the
local authorities require compliance with Energy Class 1 requirements, the consequential
investment will be DKK 32 million a year, and the effect on
employment will be the creation
of 59 jobs a year. If these numbers are applied to Denmark as
a whole, we can assume that
about 26,000 housing units will
be built each year. If these units
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Energy consumption in existing buildings
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Figure 2. [Source: Dyck-Madsen, Søren, et al, 2006: Energirigtige renoveringer af eksisterende
bygninger (‘Energy-friendly renovation of existing buildings’), The Ecological Council and Birch
& Krogboe for the Danish Energy Agency, 2004].

comply with Energy Class 1, it
means an additional investment
of DKK 2.8 billion and the creation of 5,200 jobs annually.

Initiative 2:
Existing buildings
Incentives will be introduced to
ensure that all poorly insulated
housing units are energy renovated within a period of twenty
years so that they meet the
same standards as new housing. Energy renovation work
should be carried out in conjunction with other types of
renovation work. The Danish
Building Research Institute estimates that it is possible to
achieve energy savings of 50
PJ for housing alone – for both
heating and hot water. This is
equivalent to 32% of the total
energy consumed for those pur-
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poses. Such energy renovation
would imply additional costs totalling DKK 86 billion, or DKK
4.3 billion annually, in addition
to the cost of ordinary renovation. Such an initiative would
generate 9,620 jobs a year for a
period of twenty years.

Further information
Danish Building Research Institute (Kim B Wittchen):
Potentielle energibesparelser i
det eksisterende byggeri (‘Potential energy savings in existing buildings’), 2009.
The Ecological Council:
Lavenergibygninger (‘Lowenergy buildings’), second
edition, 2007.
The Ecological Council:
Energirigtige renoveringer af
eksisterende bygninger (‘Energy- friendly renovation of existing buildings’), 2006.
3F and the Ecological Council:
Energi og beskæftigelse
(‘Energy and Employment’),
2005.
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Hyllehøj Folk High School in Middelfart, which is being energy renovated in connection with an ESCO project.
Photo: Middelfart Local Council.
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Energy savings in public buildings
Objectives: Requirements by local governments of energy renovation of buildings
owned by local authorities
Investment: DKK 3.8 billion annually for a period of ten years
Jobs: 8,500 annually for a period of ten years

Why work to achieve
energy savings in public
buildings?
Many buildings owned by local
authorities (schools, nursing
homes, etc) are worn down and
will soon require major renovations or complete replacement.
The Danish Construction Association estimates that there is a
potential market worth DKK 1215 billion in energy renovation
of public buildings alone.
Energy-saving renovation of
public buildings will also mean
huge savings on the operation
and maintenance of the buildings. A local authority can further or require renovation of its
own buildings, but it is crucial
that local authority initiatives in
this respect are not curbed by a
cap on costs such as the one to
which local authorities have
been subjected for several
years. Very few local authorities
have been granted exemption
for reasons of energy renova-
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tion, while others have been directly prevented from initiating
any such activities, even if they
actually had the funds required
or were able to borrow money
for energy renovation.
The cap on costs has been
lifted (with effect from 2010) and
local authorities will be granted
an additional amount of DKK 5
billion for buildings. This should
trigger extensive renovation
work in buildings owned by local
authorities, but it is important to
ensure that no renovation work
will be initiated without that work
being accompanied by re-insulation and energy optimisation.

a municipality with 50,000 inhabitants and a built-up area of
300,000 m², it would be possible
to carry out such energy renovation at a cost of DKK 35 million a year over a period of ten
years. Such an investment
would be profitable to the local
authority from Day 1 if it is
funded by 30-year loans or
some similar financing. Scaled
up to the national level, the
investment would be DKK 3.8
billion annually, while the number of jobs created would be
8,500 a year for a period of ten
years.

Initiatives

Further information

Energy renovation of existing
buildings.

The Ecological Council: Energy
savings by local authorities,
2009.

Every time a run-down public
building is to be renovated, local
authorities must demand energy
renovation to bring it into compliance with Energy Class 2
requirements, for example. In
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Intelligent electricity meters
(in private households)
Objective: Installation of intelligent electricity meters
Investment: Not calculated
Jobs: Not calculated

What is an intelligent
electricity meter?

Why intelligent electricity
meters?

An intelligent electricity meter is
a smart meter that can record
power consumption on an
hourly basis and features a
remote display that can be read
by the power company. It makes
it possible for consumers to
choose the least expensive
power supplier and look for the
best offers in terms of reducing
power consumption and power
bills.
There are two types of intelligent electricity consumption:

In connection with the political
adoption of the 2008 energy
agreement, it was also agreed
that it should be investigated
whether uniform standards for
intelligent electricity meters
were needed; this was because
many power suppliers were beginning to install remotely readable electricity meters in private
households. The total number of
meters to be installed is estimated at 1.4 million, which is
about 48% of the almost three
million electricity meters in Denmark.

l

l

Flexible-price consumption,
which means that the electricity is cheapest when consumption is lowest, especially
at night. This system makes it
possible for consumers to
carry out certain activities,
such as washing clothes, at
night so that consumption is
evened out.
Interruptible power consumption, which means that the
power supplier may interrupt
consumption whenever this is
advantageous. For example,
it is no problems to switch off
a freezer for a couple of hours
in peak demand periods.

It is often a good idea to combine the two types.
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It is important that there be uniform standards for intelligent
electricity meters, as they must
be able to support future flexible
energy consumption based on
renewable energy sources. The
supply of renewable energy
sources such as sun, wind and
waves fluctuates much more
than that of the energy sources
currently used, as renewable
sources only produce energy
when the sun is shining, the
wind is blowing, etc. In future, it
will be important that consumers
have the option of using a great
deal of energy when output is
high and less when output is
low. To enable this, we need in-

telligent electricity meters that
can stimulate more intelligent
energy consumption.

Initiatives
If we are in future to have an
intelligent power system that
takes security of supply into account, we need intelligent electricity meters and the installation
by the power suppliers of the
software needed to handle the
increased number of data to ensure that consumers can pay for
their energy by the hour.
There are currently no public
standards requiring power company meters to support intelligent electricity consumption.
Under the Danish Power Supply
Act, it is possible to require the
installation of intelligent electricity meters and of the software
needed to operate such meters.

Further information
Danish Electricity Saving Trust,
http://www.elsparefonden.dk/pre
sse/arkiv/pressemeddelelser_ar
chive/traadloes

< R E TU R N TO C ON TE N TS >

Digital electricity meter. Press photo from SEAS.
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Energy savings in district
heating systems
Objective: Mandatory service scheme
Investment: DKK 960 million annually for a period of seven years
Jobs: 2,140 annually for a period of seven years

What is district heating?

Why district heating?

District heating is based on the
surplus production of heat in the
generation of power, incineration of waste and in some largescale industrial processes.
Heated water is pumped to consumers from the district heating
station in pipes connected with
radiators in the individual housing units, where the water is
heated further by a heat exchanger. Once the heat from the
water has been used, the water
runs back to the district heating
station to be reheated. The
process thus takes place in a
closed system. At combined
heat and power stations, the
water is heated by surplus
steam from the generation of
power using a generator. Today
more than 90% of district heating in Denmark stems from
power production, including
waste incineration. The few
plants that produce heat alone
account for only about 5% of all
district heating.

There are about 400 district
heating stations in Denmark.
They supply heating to more
than 1.5 million households and
account for more than 60% of
heating in housing in Denmark,
where we have a long-standing
tradition of using district heating.
This type of heating offers
several environmental benefits:
l

It is a flexible source of heating, which means that it is relatively easy to adapt it to
renewable energy sources.

l

It can utilise excess heat from
power generation and waste
incineration.

l

Combined heat and power
stations allow adjusting environmental impact at the stations, as the actual burning of
fuel takes place at a single location. One possible environmental measure is flue gas
cleaning.

Energy-saving service
inspections
Today we have a voluntary service scheme called the ‘district
heating service scheme’, which
offers inspection of all district
heating installations for domestic water and district heating
pipes at customer premises.
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The offer includes inspection of
all main installations every six
years. The installations are
carefully checked, and general
service checks performed every
two years ensure correct operation of the installations. Customers are also offered general
energy advice.
This service scheme could be
made mandatory so that consumers would be visited by an
adviser, against payment, every
three or five years. On the individual level, this initiative would
be financially advantageous to
the consumers; on the national
level, a great deal of superfluous energy consumption and
energy losses in the district
heating grid could be saved.
However, such an initiative calls
for co-funding by the district
heating companies involved, but
it would help the companies
meet the existing statutory requirement of achieving annual
energy savings of 5.7 PJ for end
consumers. The cost of the
service scheme could be paid
via the heating bills so that the
individual consumers would not
have to pay directly for the
scheme, which could be an important barrier to signing up for
the voluntary service scheme.
If the service scheme becomes

< R E TU R N TO C ON TE N TS >

mandatory, it would have an effect on employment, as a number of people would have to be
trained and hired to perform the
service checks.
In a municipality with 50,000 inhabitants and district heating
consumption of 1300 TJ, the annual investment would be DKK
23 million, which would create
51 jobs annually. Upscaled to
the country as a whole, the investment would be DKK 960
million and create 2,140 jobs
annually.

Lowering of
temperatures in district
heating systems
The higher the temperature of
the district heating water, the
greater the waste of heat is.
That is why it is important to
lower the water temperature as
much as possible without making it difficult for consumers to
heat their homes, particularly
those consumers living on the
edges of the areas covered by
the district heating system. To
run the system with a lower
water temperature, it may be
necessary to install heat pumps
that can increase the temperature in households at the extreme ends of the system, or to
provide these households with a
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Skanderborg District Heating Station. Press photo

larger total radiator surface.
Whatever the option chosen, a
number of jobs will be created.
It is not currently possible to calculate the exact number.

Connection of
horticultural greenhouse
Today, about one-third of Danish nurseries and greenhouses
are heated by district heating,
but the potential is even greater.
In areas around cities such as
Odense and Århus, it would be
advantageous to extend district
heating systems to cover areas
with many greenhouses. In
2008, the City of Odense submitted a proposal to the Minister
for Climate and Energy for a
scheme to subsidise the cost of
connecting nurseries and greenhouses to district heating systems.

industrial zones and in large office buildings. As such cooling is
mainly necessary in the summer
months, when the need for district heating is lowest, this technology is an excellent
supplement to the existing district heating systems, which are
mainly used in the winter
months. Cooling systems of this
kind should always be established in areas where there is
already access to excess
process heat in order to increase the flexibility of the existing energy system and make
use of the excess heat. The
technology is well known in
other countries, for example in
Sweden, but has only been
used in a pilot project in Denmark. Experience gained in
Denmark is thus insufficient for
us to calculate the effect on employment.

Building remote cooling
systems
Remote cooling is a technology
that can be used at key locations in areas where extensive
cooling of buildings is needed,
for example in cities with large

Further information
Fjernvarmen magazine, Nos 4
and 6, 2009, Danish District
Heating Association.
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Conversion of electric heating
Objective: Conversion of electric heating
Investment: DKK 220 million annually for a period of five years
Jobs: 480 annually for a period of five years

Heating systems in households
located in areas covered by the
district heating grid should be
converted to district heating. In
households outside those
areas, heat pumps should generally be installed to replace
electric heating.

What switch away from
electric heating?
There are major environmental
and financial benefits to be
gained by converting electric
heating to district heating.
Carbon emissions from electric
heating are must greater than
carbon emissions from natural
gas and district heating
(see Figure 4).
In addition to the higher carbon
emissions caused by electric

heating, it is three times more
costly to use electric heating
than district heating. An additional benefit of converting is
obtaining a future-proof heating
system. As the central heating
system used in district heating
is water-borne and features radiators, the system can be used
for other heating systems as
well, for example electric heat
pumps. It is not the actual use
of electricity for heating that is
the problem, but the inefficiency

Carbon dioxide emissions from different
sources of heating
8
Tonnes of carbon dioxide a year

It used to be quite common to
use electricity to heat private
dwellings, and there are still
several households in which
electric heating has not yet
been converted to gas or district
heating. A ban on the use of
electric heating in new buildings
was introduced in 1994, when
conversion of electric heating
became part of the legislation
relating to the Danish Electricity
Saving Trust which, until November 2006, provided grants
for connection to the district
heating grid in areas covered by
the grid. Until 2004, grants were
also provided for conversion to
heating systems based on natural gas.

7
6
5
4
3
2
1
0
District heating

Natural gas

Electric heating

Figure 4. Diagram of carbon dioxide emissions from different sources of
heating. The data are based on a fictitious example of a house using 15,000
kWh a year for heating purposes.
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EXAMPLE:

From electric heating
to district heating
of electric heating. We now
have power-operated heat
pumps that are three times as
effective as electric heating and
could profitably be used outside
district heating areas.
The average annual electricity
consumption of Danish households is 4,000 kWh. If a house
is heated with electric heating,
the electricity consumption
amounts to about 12,000 kWh a
year. This is not only expensive,
as taxes are high on electricity;
it is also detrimental to the environment. Until 2006, the Danish
Electricity Saving Trust ran a
campaign that made about
30,000 customers go from electric heating to either district
heating or gas-based heating.
The campaign included advice
on conversion and a DKK 5,000
subsidy for converting. This has
had a good effect on both the
economy and our carbon footprint. The aggregate energy
savings amount to 362 million
kWh a year, which is the equivalent of the annual power consumption of 90,000 households.

Initiatives
There are currently 15-20,000
housing units in district heating
areas that still have electric
heating. Our example is based
on 17,000 housing units.
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In order to replace electric heating with, for example, district
heating, it is necessary to install a central heating system,
and this requires considerable
investment. Furthermore, district heating prices are composed of a fixed annual amount
plus a rate per kilowatt hour
consumed. In addition, prices
differ from district heating company to district heating company.

Here we show an example of
the costs and benefits of replacing electric heating with district heating in an ordinary
single-family house with a floor
area of 130 m² and an annual
electricity consumption of
15,000 kW hours. The cost of
installing radiators and a district
heating unit is fixed at DKK
60,000 in this example.
The calculation is based on an
electricity price of DKK 1.67 a
kW hour for electric heating
and DKK 0.81 per kW hour for
district heating, and on free
connection to the district heating company.

Current electricity consumption (heating and hot water) DKK 25,050
District heating bill after conversion..............................÷ DKK 13,980
Electricity consumption, pump......................................

÷ DKK 170

Annual savings ............................................................. DKK 10,900
Investment recovered in..............................................

5,8 years

Figure 5. Example from the Danish Energy Saving Trust

We assume that 50% of these
units are single-family houses
and 50% are flats. It costs about
DKK 75,000 to convert a singlefamily house from electric heating to district heating and about
DKK 55,000 for a flat.
The total investment thus
amounts to approximately DKK
1.1 billion. We assume it would
be possible to carry out the
work over a period of five years,

which is equivalent to an annual
investment of DKK 220 million
over a period of five years.

Further information
Danish Electricity Saving Trust:
http://www.elsparefonden.dk/aktuelt/forbruger/elvarme-erdaarligt-for-klimaet
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Energy savings in industry
Objective: Implementation of profitable energy savings in industry
Investment: Not calculated
Jobs: Not calculated

Industry accounts for about 35%
of energy consumption in Denmark. Production companies account for the largest share of
carbon emissions, followed by
private service companies and
agriculture. There is a great
potential for energy savings in
these industries, particularly
savings on heating and the consumption of electricity.
An evaluation of Danish energy
saving initiatives shows that the
least expensive energy savings
can be obtained in industry,
compared with both public investments and investments by
private individuals, the main

reason being that companies
pay far less for energy than private households because energy taxes are lower for them.
Thus it stands to reason that the
focus in future should be on energy-saving measures in this
sector, as they are likely to entail great financial gains and an
improvement of comfort for the
benefit of employees. For example, it is estimated that a company with an inefficient lighting
system based on obsolete technology can reduce its electricity
consumption by replacing old
fluorescent tubes, motion sensors and daylight control systems.

Network, system, etc
Carbon tax

DKK per kWh

PSO
Electricity tax

Initiatives
About 25% of all energy used in
industry is used to heat buildings. This is an area with a
great potential for savings. Fossil fuels should be replaced by
biomass used in district heating
systems. Another area where
large energy savings can be
achieved is the use of heat
pumps to cover heating needs
and the use of active and passive solar heating. Finally, it is
possible to use excess process
heat better and to insulate industrial buildings. Stronger incentives are required to ensure
the implementation of such
measures, including tax struc-

Basic electricity price
VAT

2.00
1.50
1.00
0.50
0
Households’

Small enterprises

Large enterprises

Figure 6. Composition of electricity prices for private households and business enterprises.
[Source: Danish Energy Regulatory Authority, April 2009].
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ture changes (see the section
on funding).
Major energy savings can also
be achieved by reducing industrial electricity consumption and
the energy used for ventilation,
cooling, pumping and compressed air systems. Experience shows that it is important
to involve the employees in the
process to achieve the greatest
possible effect from energy savings in industry.
One of the easiest things to
start with is to replace ordinary
incandescent lamps and fluorescent tubes with energy-efficient light bulbs or LEDs. Such
replacement will in any event be
required in the coming years
under the European Eco Design
Directive, according to which
frosted incandescent light bulbs
are to be phased out in 2009.
Transparent incandescent light
bulbs will then be phased out by
2012, and mercury lamps will be
phased out within six years.
During this same time period,
stricter requirements will be
introduced for the energy efficiency of the other light sources.
Accelerating the pace of replacing these old light sources
would only be an advantage.
Using the most energy-efficient
light sources, luminaries and
ballasts, as well as ensuring a
good intake of natural light in
work premises and using available control and regulation systems, represents a great
potential for saving energy.
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Furthermore, a great deal depends also on the energy consumption of these control
systems, on operating hours
and on the state of repair of the
lighting systems, so optimisation
of these features can also lead
to considerable energy savings.

Further information
EA Energy Analyses et al for the
Danish Energy Agency: En vej

til flere og billigere energibesparelser – evaluering af
samtlige danske energispareaktiviteter (‘Towards more and
cheaper energy savings: evaluation of all energy-saving activities in Denmark’), 2008.
http://www.danfoss.com/Solutions/Energy+Savings+Solutions/

EXAMPLE:

Energy savings achieved by Danisco
Danisco has entered into a working relationship with Danfoss
Solutions to reduce Danisco’s energy consumption at its factory in Grindsted by about nine per cent by July 2010. The effect on carbon emissions will be a reduction of 6,000 tonnes a
year.
Danisco has already implemented many energy-efficiency
projects, so the new reduction goal is ambitious.
The project to be carried out in collaboration with Danfoss
Solutions is divided into three stages:
l
l
l

Analysis and planning (three months)
Implementation and training (six months)
Results period (twelve months)

One of the most important elements of the project is involving
the factory employees, encouraging them to present proposals for savings, and subsequently training them in how they
can help keep the implemented initiatives going and come up
with proposals for new ones.
One specific initiative taken at the Danisco factory in Grindsted is to optimise the heating system. This will result in energy savings to the tune of 15-25% in space heating and
ventilation alone.
In addition to the Grindsted project, Danisco and Danfoss
Solutions have embarked on a similar project at Danisco’s
factory in Mexico.
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Funding of energy savings
ESCO
Objective: Funding of energy savings
Investment: DKK 70 million annually
Jobs: 100 annually

What is ESCO?
ESCO stands for Energy Service Company. ESCOs offer customers energy savings and act
as project developers providing
energy advice to customers, investing in energy renovation
and carrying out the actual energy renovation projects (see
Figure 7).
There are several types of
ESCO collaborations, but a
shared feature is that they use

the profit obtained through the
energy savings to fund investments in energy renovation.
ESCOs are very common in the
UK and USA, but there have
been very few ESCO projects in
Denmark. One reason for this is
that it was previously up to the
energy companies to initiate energy-efficiency projects. The
2005 Energy Efficiency Agreement introduced a free choice of
methods to achieve energy sav-

Direct effect
Critical
maintenance

Total
effect

Planned
maintenance
Energy
Guaranteed
energy savings

Now

Contract term

Post-contract
period

Figure 7. Funding of energy savings under the ESCO model.
[Source: Schneider Electric, 2009.]
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ings, which means that ESCOs
are now more likely to gain
ground in Denmark. Right now
ESCOs only offer their services
to large-scale customers such
as public institutions and multistorey housing complexes, and
not to single-family houses and
small enterprises.

Why ESCOs?
The advantage of using ESCOs
is that the profits derived from
the energy savings are used to
finance investment in energy
renovation and other costs associated with the energy-efficiency projects. Profits in this
context are saved energy costs
on both operating and maintenance budgets.
The ESCO undertakes to cover
any loss incurred if the energy
savings are not achieved within
the term of the contract. In other
words, the ESCO guarantees
that the energy savings can be
achieve within that period,
which means that the customer
has no responsibility for the performance of the energy-saving
measures. Furthermore, the
ESCO may be willing to finance
initiatives with a longer repayment period than the building
owner would normally accept.
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ESCOs in the public
sector
Financing is often stated as the
main barrier to the implementation of energy-efficiency projects
in public buildings. The advantage of involving ESCOs in such
projects is that the local authority will have its investment
funded by the energy savings
achieved. Furthermore, it allows
the local authority to outsource
a large and complex job. In
many cases the responsibility
for energy measures in local authorities is with people who do
not have energy efficiency as
one of their highest-priority
focus areas. Moreover, there is
often no one to liaise between
the individual institutions and
the local council that makes the
decisions. For these reasons,
we suggest that local councils
hire local energy coordinators to
start up ESCO projects and coordinate contact with the
ESCOs.
Assuming that one local coordinator position is created in each
municipality, a total of 98 jobs
will be created. Furthermore,
the initiative will have a positive
effect on employment relative to
the services provided by the
ESCOs.
A local or regional authority may
act as an ESCO itself rather
than using a private company.
To do so, it must set up a fund
into which all gains from the energy savings must be paid. This
fund is then used to provide
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loans for the funding of individual institutions’ investments in
energy-efficiency projects.

ESCOs in the private
sector
Currently, private individual cannot employ the services of
ESCOs in Denmark. The only
exception was a single project
in Middelfart in which the local
authority thermographed an entire single-family housing area
and subsequently offered energy advice to the house owners. The owners who accepted
the offer were grouped in a single project that could be put up
for tender as an ESCO project.
In this way, a large number of
suppliers were grouped together
that could then provide advice,
carry out the renovation work
and offer joint financing.
We propose that the current energy-labelling of houses be accompanied by free advice from
an energy consultant who will
check the building and prepare
the most profitable proposal for
energy-efficient renovation of
the house. Under the current
system, energy labelling of single-family houses is only re-

quired when the house is sold,
whereas multi-storey housing
must be energy-labelled every
five years. The employment
effect of this proposal has not
been calculated on the basis of
conditions in Denmark, but the
BAT Cartel estimates that half a
million jobs can be created in
Europe as a whole.

Loans for energy savings
A local authority can borrow
money for energy-efficiency investments. The loans are then
repaid out of the savings
achieved because annual
energy expenses drop. Such
loans can be raised over and
above the general cap on loans.
The regional authorities did not
previously have access to such
loans, but this changed in the
spring of 2009. As a result, it is
now possible to borrow money
for energy renovation of hospitals and other buildings operated by regional authorities.

Further information
The Ecological Council: Twentysix proposals for achieving energy savings in housing, 2007.
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Green taxes
What are green taxes?
Green taxes are levied by the
authorities on environmentally
undesirable activities so as to
further activities that are less
harmful to the environment.
Currently, green taxes are
levied on petrol, oil, electricity,
cars, waste, water, etc.
It is possible to levy taxes in
specific areas. If tax on work is
systematically changed to tax
on pollution and consumption of
natural resources, it is called a
green tax reform. Such a reform
ensures that the tax burden remains the same but is differently
distributed. A crucial prerequisite for green taxes to work as
intended is that they are visible.
People must be encouraged to
opt for the most environmentally
friendly and also financially
most advantageous action.
It should also be ensured that a
green tax reform does not add
to social inequalities. Particularly vulnerable groups such as
people in low-pay jobs, student
grant recipients, jobless people,
claimants of early retirement
pension, retired people, etc
should be given some compensation in the form of a lowering
of their basic tax rate and increased transfer payments, or
they could receive a so-called
‘green cheque’.
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Why should we introduce
green taxes?
Taxes can be effective in promoting environmental measures, as they can change and
regulate behaviour. They are
imposed on activities that are
detrimental to the environment,
while the taxes on more environmentally friendly behaviour
are reduced. For example, it
should be more expensive to
drive environmentally unsustainable cars such as SUVs. The
revenue generated by these
taxes could be used to invest in
more environmentally friendly
technology and energy-efficiency projects, or they could
just be included in the ordinary
national budget.
The success of a green tax reform will depend on its acceptance by the population and by
politicians, which is why it often
ends up as a bone of contentention. A green tax reform calls
for political courage and the
ability to explain the relationship
between increased green taxes
and a parallel lowering of, for
example, tax on earned income.
In the 1990s, relatively extensive green taxes were introduced. After the change of
government in 2001, this
change process came to a
standstill, and the tax freeze
eroded the effect of the green
taxes. However, in 2007-2008,
the Liberal-Conservative government coalition changed position, and a small-scale green

tax reform was adopted in early
2009. This reform brought green
taxes back to their former level
to some extent, but did not offset all of the erosion of them
that had taken place since
2001.
Danish companies pay green
taxes that do not exceed the
taxes paid in comparable countries. Furthermore, the green
taxes paid by companies are
much lower than those paid
by private households (see
Figure 8).
This could very well be one of
the reasons why companies feel
they have much less incentive
to save energy than private
households do. It therefore
makes good sense to increase
the green taxes imposed on
companies. However, the business sector points out that
higher energy taxes would
make it difficult for Danish companies to compete, to which can
be said that Danish energy
prices are relatively low compared with energy prices in
other European countries. Furthermore, it would be possible
to provide compensation to
companies to avoid reducing
their competitiveness, for example by eliminating or lowering
the payroll taxes that do not
have any environmental effect.
Additional green taxes should
be introduced to move taxation
from earned income to taxing

< R E TU R N TO C ON TE N TS >

Percent of BNP
3,0
2,5
2,0
15
10
0,5
0,0
Belgium
Business sector

Spain

Netherlands

England

Sweden

Denmark

Private households

Figure 8. Energy taxes broken down by private households and the business sector, 2003.
[Source: Danish Ministry of Economic and Business Affairs: Vækst, klima og konkurrenceevne (‘Growth, climate and
competitiveness’), 2008.

unnecessary use of resources,
pollutions, fossil fuels, etc.
Moreover, the level of information provided to the population
about such a tax reform should
be raised so that everyone becomes aware of the fact that it is
actually a tax reform and not a
tax increase. It has been discussed whether a green tax
reform as such would increase
employment, but it would in any
event further the introduction of
several of the initiatives mentioned in the other sections of
this publication, all of which
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would have a positive effect on
employment.
An alternative to green taxes
would be subsidies to promote
more environmentally friendly
behaviour, or it could be a
combination of the two. A problem associated with subsidies
that are not accompanied by
green taxes is that they require
the spending of funds and may
thus lead either to higher taxes
on earned income or to reduce
welfare services elsewhere.

Tariffs
In addition to a general green
tax reform, it is important to
ensure that the composition of
tariffs (prices) for electricity and
district heating is such that there
is the greatest possible incentive to save energy.
The tariffs are composed of a
fixed element and a variable
element. The larger the fixed element, the less motivation people have to save energy. On the
other hand, considerable fixed
costs are associated with district
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heating because it is necessary
to install and maintain the grid,
while the current expenses related to the supply of heating is
relatively low. If there were no
fixed costs at all, some consumers would use wood-burning stoves to a much greater
extent, and that would cause
much more air pollution than
district heating. Thus a compromise is needed: we recommend
20% fixed costs and 80% variable costs. However, most district heating providers operate

with between 20% and 40% as
fixed costs; one-fifth of these
providers actually calculate
more than 40% as fixed costs.
People who use electric heating
use much more electricity than
others. They currently benefit
from a lower electricity charge.
This discount should be withdrawn in order to motivate users
of electric heating to opt for a
more environmentally friendly
type of heating.

Further information
Ministry of Economic and Business Affairs: Vækst, klima og
konkurrenceevne (‘Growth,
climate and competitiveness’),
2008.
The Economic Councils:
Økonomi og miljø (‘Economy
and Environment’), 2009 (Annual report).
The Ecological Council:
Grønne fodaftryk på den kommende skattereform (‘Green
footprints on the forthcoming tax
reform’), 2009.
http://www.ecocouncil.dk/download/20090203_groen_skatterapport.pdf.
The Ecological Council:
Afgiftsreform og energibesparelser (‘Tax reform and energy
savings’) (section on tariffs),
2006.
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End notes
1. This is equivalent to the model used when
mandatory connection to a district heating
system was introduced in the 1980s.
2. This costs DKK 100-150,000 for an averagesized single-family house, depending on the
number of rock, trees, etc at the site.
3. Private heat pumps were not included in the
2005 Environment, Energy and Employment
Project. That is why no specific employment
factor has been applied here. However, another factor – the number of jobs per million
DKK invested – was applied in relation to centrally located heat pumps on one hand and
conversion from electric heating to district
heating on the other. In this example, we applied an employment factor of 1.8 for private
heat pumps, which is the average of the two
factors mentioned, ie 1.5 and 2.2.
4. It should be noted that the Danish Building
Research Institute includes trade and services
and consequently applies total savings of 58
PJ and costs of DKK 100 billion. However,
since our proposals concerns housing alone,
we have deducted trade and services from
both numbers.

5. http://www.byggeriogenergi.dk/25059
6. TAC A/S has now changed its name to Schneider Electric. It is an energy service company
that functions as an ESCO in this case. This
means that the company was in charge of all
aspects of the energy-efficiency measures carried out in the local authority’s buildings, including design and planning, installation,
execution and supervision.
7. http://www.teknologisk.dk/_root/media/34221
_EFP%202007.pdf
8. Source: Danish Energy Saving Trust and Pia
Rosenberg of the Plan & Project consultancy
firm.
9. http://www.energiforumdanmark.dk/fileadmin/
Nyheder/Energibesparelser i erhvervslivet delrapport2 april Z2009.pdf
10. The BAT Cartel is a collaboration association
of unions organising workers in the building,
construction and woodworking industries,
comprising a total of eight unions under the
Danish Confederation of Trade Unions.

Traditional industries close down or downsize. How shall we earn our livelihood in the
future?
Climate change may cause irreparable damage not only in third-world countries but
also at our latitudes. However, we can in fact achieve several benefits and develop
sustainable jobs that can phase out our oil, coal and gas consumption as well as
greenhouse gas emissions and be beneficial to the environment in general.
In this publication, United Federation of Danish Workers 3F and the Ecological Council
present several examples of such green jobs.
You can help promoting green jobs by making local enterprises, local politicians, and
members of parliament or government ministers aware of these proposals.
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