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Abstract — This paper presents the findings in a Danish telephone survey, which elucidate the barriers for the
solar water heating industry in Denmark. The installations of solar water heating systems have dropped
drastically over the past years and the survey is focusing directly on the barriers among the broad population.
The following target audience have been interviewed: househol ds who have shown interest in a Danish utilities
solar water heating campaigns through the years 1999-2001, households who have installed solar water heating
tanks over the past 5 years, public ingtitutions or building societies who over the past 10 years have shown
interest and requested a sketch project on the possibilities of establishing solar water heating to their buildings,
plumbers have been interviewed and asked to explain their views on the solar water heating situation and solar
water heating manufactures have been asked to tell their views on the barriers of solar water heating in
Denmark. In the paper, the questionnaires will be explained, and the findings and conclusions for each of the
five target groups will be reported. The results will be published in areport (issued in Danish in the Spring of
2003), which the Danish Energy Agency and the Danish solar heating branch hereafter can use as a
background for future solar water heating campaigns and more importantly for future effort of raising the

awareness of solar water heating, and thereby breaking down the barriers.

1. INTRODUCTION

In the years 1992, 1993 and 1997 various Danish
organisations and institutes carried out analysis to
elucidate the solar heating situation in Denmark. A
number of findings were in al three cases experienced.
In 1993 the findings called for a better quality control
of the systems. The 1997 interviews pointed out that
the target group were no longer that of environmental
ideological people, but instead people that focused on
hard facts like the economy. All these analysis were
carried out as telephone interviews.

Since ingtallations of solar water heating systems has
dropped drastically over the past years, the Danish
Energy Agency has asked for a new survey, focusing
directly on the barriers among the broad population
that solar water heating experiences in Denmark. This
has been the objective of the project/survey.

The project group consists of: Danish Energy Agency
(Jens Windeleff), the Danish Organisation for
Renewable Energy (OVE — Ejvin Beuse), Danish
Technological Ingtitute— DT (Leon Buhl), EnergiMidt
—aUtility Company in Jutland (Flemming Kristensen),
PlanEnergi ApS (Per Alex Sgrensen), Arcon Solar
Heating (Svend Andersen), Elle-Kilde Consulting
(Klaus Ellehauge) and Esbensen Consulting Engineers
A/S (Torben Esbensen and Lotte Gramkow).

The following target audience has been interviewed:

Around 60 households who have shown interest in
EnergiMidt's solar water heating campaigns
through the years 1999-2001.

Around 90 households who have installed solar
water heating tanks over the past 5 years.

Around 100 public ingtitutions or building
societies who over the past 10 years have shown
interest and requested a sketch project on the
possibilities of establishing solar water heating to
their buildings.

Around 70 plumbers have been interviewed and
asked to explain their views on solar water heating
in Denmark.

Around 7 Danish solar water heating manufactures
have been asked to tell their views on the barriers
of solar water heating in Denmark.

The procedure for the interviews in the five different
groups were discussed early in the project phase and
the project group mutually prepared the questionnaires
for the groups. The interviews had more conversation
character then just yes/no questions, which would
alow the interviewed to explain their views,
experiences and opinions about solar water heating.

2. INTERVIEW RESULTS
A total of 286 individuals have been interviewed in the

project. The interviews were both concentrating on
small - and on medium sized DHW systems.



Further a number of installers and solar water heating
manufactures were interviewed to get their views on
the descending sales figures.

The results from the five groups are shown below and
divided into:

The utility EnergiMidt’s interviewing results
(small systems)

The Danish Organisation for Renewable Energy
interviewing results (small systems)

Esbensen’ s interviewing results on public institutes
or building societies (medium systems)
DTI’sinterviewing results on plumbers

DTI's interviewing results on the Danish solar
water heating manufactures

2.1 The utility EnergiMidt’s interview results
(small systems)

A total of 62 customers were interviewed.

The results are shown respectively on writing and in
figures.

Have you thought about changing your old hot
water tank to a new tank that is ready for solar
heating next time you have to change? Y es/maybe
(44%), no (32%)

What additional expenditure would you expect for
such a new hot water tank? Too high (44%),
acceptable (29%)

Would afinancing be of interest? No (62%)
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Figure 2.1.1: Would you prefer the solar collectors
integrated into the roof ?
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Figure 2.1.2: Would you be prepared to pay an
additional price for aproper roof integration?

How do you think the future looks for solar water
heating in Denmark? Positive/status quo (93%),
negative (6%)

Why have you not yet chosen solar heating?
Economy in the systems (65%)
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Figure 2.1.3: Grouping of prioritiesif you should
choose a solar water heating system
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Figure 2.1.4: What do you think is the greatest barrier
for solar water heating in Denmark?

2.2 The Danish Organisation for Renewable
Ener gy interview results (small systems)

A total of 87 customers were interviewed.

Why did you choose to install a hot water tank
prepared for solar utilisation? The installer or the
energy adviser recommended it (29%), found out
myself (64%)

What additional expenditure would you expect for
such anew hot water tank? Acceptable (93%)
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Figure 2.2.1: What isthe reason for not having
installed the complete solar hot water system straight

away?
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Figure 2.2.2: Would you prefer if the solar collector
were integrated into the roof?

Would you be interested in installing part of the
installation yourself? Y es (73%)

Would you be ready to pay an additional
expenditure for the integration? Yes (51%), no
(37%)

How do you think the future looks for solar water
heating in Denmark? Positive/status quo (87%),
negative (11%)

Would solar water heating be more interesting if
other installations were included in the system (for
instance solar cellg/photovoltaic solar energy)?
Y es (41%), no (20%), don’t know (39%)
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Figure 2.2.3: Have you undertaken other energy
efficient measures in your home over the past years?

2.3 Public ingtitutions or building societies
(medium systems)

A total of 91 building administrators were interviewed.

Have you aready installed the proposed solar
system? No (82%)

Why did you apply the Danish Energy Agency for
a sketch project under the Solar Heating Sketch
project? To estimate the profitableness (27%), to
promote renewable energy (18%), to reduce the
energy consumption (11%)
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Figure 2.3.1: Why have you not yet installed the
proposed solar heating system?

Do you still consider establishing solar water
heating? Y esmaybe (56%)

Since you have not installed solar water heating,
have you instead installed other more lucrative
energy efficiency measures? Y es (30%), no (56%)

Would the interest for solar heating be greater if
the systems could be pad over the
heating/electricity bill? Y es'/maybe (66%)
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Figure 2.3.2: Solar collectors are quite visible, what is
your views on this?

Would you be willing to pay an additional price
for an integrated collector solution? Yes (25%),
no (34%)

What do you think the future brings for solar water
heating in Denmark? Positive/status quo (44%),
negative (47%)

Would solar water heating be more interesting if
other installations were included in the system (for
instance solar cellg/photovoltaic solar energy)?
Y es’/maybe (85%), no (6%)

Would you prefer installations close by or a the
roof/building or in large heating centres? At the
building (30%), in large heating centres (20%),
depends on the economy/technical solutions (31%)
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Figure 2.3.3: What do you think is the greatest barrier
for solar water heating in Denmark?

2.4 Plumbershave been interviewed

A total of 39 installers were interviewed.
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Figure 2.4.1: Number of sold systems before the
subsidies were removed? (50% of the installers sold 3-
5 systems each)

50%
45% 1 ——
40% -
35% A
30% A
25% A
20% +—

15% +——

10% +——

5% 1
% ‘ ‘ ‘ ]

0 1-2 3-5 5-10 >10

Figure 2.4.2: Number of sold systems after the
subsidies were removed? (15% of the installers sold 3-
5 systems each)

Does the removal of the subsidies make it more
difficult to sell and install solar water heating? Y es
(89%)

What could raise the number of sold systems —
considering no subsidies are available? Lower unit
prices (70%), better knowledge/information on
solar (23%), higher energy prices (7%)

What influence has the quality insurance scheme
on selling and installing solar heating? It motivates
the installation (48%), none (33%)

Will the new non-compulsory scheme result in an
increase in sold systems? Y es, probably more sold
systems (41%), not really (59%)

Do you need still need better material for guidance
and information for your customers? Y es (63%)
Would a better guidance/information result in an
increase in sold systems? Y es (70%)

What do you do more specific to sell solar water
heating? Advertisement (23%), talks to the
customers (21%), nothing (25%), over the Internet
(13%)

Do you advertise with solar water heating? Yes
(81%)
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Figure 2.4.3: Do you redlise the amount you expect by
installing solar water heating systems?

Would a lower purchase price result in more sold
systems? Y es (82%)

Has the time of installation great importance? Y es
(70%)

Would you be interested in going into joint
installation agreements with the customers? Yes
(52%)

Is it Ok to sell systems via DIY’s or over the
Internet? Y es (78%)



2.5 Danish solar water heating manufactures

A total of 7 manufactures were interviewed.
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Figure 2.5.1: Number of sold systems before the
subsidies were removed? (18% of the manufactures
sold <200 systems)
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Figure 2.5.2: Number of sold systems after the
subsidies were removed? (33% of the manufactures
sold <200 systems)

Makes the removal of the subsidy scheme it more
difficult to sell solar water heating systems? Yes
(67%)

What would increase the number of sold systems
(without subsidies)? Higher energy prices (30%),
political promotion (14%), no Va on the
components (14%), solar energy in the building
regulations (14%), larger awareness (14%)

What influence has the quality insurance scheme
on the number of sold systems? Hardly any (83%)

Have you got advertising material to hand out to
the installers to increase the number of sold
systems? Y es (83%)

Would a better guidance/information from the
installer’s result in an increase in sold systems?
Y es (100%)
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Figure 2.5.3: What do you do to raise the number of
systems sold?
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Are you better in selling systems than the
installers? Y es (83%)

Could you sell systems cheaper, if the number of
systems were larger? No (66%)

Does the customers look at the price/performance
ration or only on the price? Price only (100%)

Is it Ok to sell your solar systems via DIY’'s and
not only to theinstallers? Y es (83%)

RECOMMANDATIONS
Recommendationsfor small systems

A hotline should be established for systems on
fromDIY’'s—i.e. “medbyg” (“Do-it-yourself”)
The utilities are important players, since they have
to create goodwill to be able to sell on the liberal
marked

The price conditions should be made more clear
for instance through national campaigns or
professional installer consultancy

The non-compulsory quality insurance scheme
does not seem to have great influence on number
of sold systems

1/3 of the interviewed people in the category for
“small systems’, thinks that solar collectors
disfigure buildings... What can we do about this?
One of the solutions could be more roof integrated
systems, since as many as 74% and 51% in each
group would be willing to pay an additional price
for integration

Campaigns could be made that focus directly on
customers with a biomass-oven, since they thereby
could avoid firing/heating in the summer months

Recommendations for medium systems
Better financing models for medium sized systems

should be made. Over half of the interviewed
thinks that it would mean an increase in installed
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systems, if one could finance it over the utility bill,
i.e. electricity- or heating bills

A concrete set-up with energy to afixed price (sort
of aleasing arrangement)

There is a need for cheaper Government loan for
this type of energy efficient and energy saving
measures

Recommendations and views on the barrierson
large solar heating systems

At a seminar in the spring of 2003 Mr. Viktor Jensen
from the Association of Danish District Heating
Companies had a very interesting presentation on his
views on the barriers of large-scale solar water heating
in Denmark, and especially in connection with district
heating.

Viktor Jensen put forward the following barriers:

Very large investments are needed for the systems
Uncertainties about the energy polity in Denmark
Uncertainties about the energy prices

Uncertainties about taxes on the energy and the
energy fees on for example emissions
Uncertainties about the liberalisation of the heating
market in Denmark and abroad

To mention just afew of them the first point isthe very
large investments that are needed.
Here three points are important:

The investors need stability, meaning that 20 years
depreciation and future prediction is necessary to
be able to conclude on this type of investment

The energy policies are changing every 10 years,
which means uncertainties

The politicians are only looking 4 years ahead,
what is “saleableness’ here and now in the
consciousness of the voters

Needs and wishes:

A clear statement on solar energy policies over the
next years from the EU. Not only on photovoltaic
utilisation (Politics for the Industry), but also on
solar water heating (Energy Politic)

Do not introduce sudden changes in installation
and running conditions for renewable energy
systems (RES)

The overnight removal of the 30% in subsidy for
solar water heating systems has meant an image
problem for these type of RES, and only the

paliticians can change the image to become of a
positive nature again

Solar water heating needs positive publicity among
the politicians

Photo 3.3.1: From the solar/district heating plant on
Samsoe, Denmark.

4. CONCLUSIONS

4.3 Conclusionsfor the small systems

Solar heating systems are too expensive

There is a great interest in installing some of the
installation yourself, and thereby decreasing the
total installation cost

It is accepted that roof integrated solar collectors
are more expensive

Solar collectors are accepted because of the “good
cause”, but they are not pretty...

Most of the interviewed took the initiative
themselves to install a tank that was prepared for
solar heating

Most of the prepared tanks for solar were obtained
because of a biomass-oven

The price for a total solar heating system most
people thought would be in the range of Danish
Kr. 25.000 - 44.000, i.e. for a family system. The
prices for atank prepared for solar heating did not
seem to bother people

There was in general a positive attitude towards
solar water heating. The reason for choosing a
prepared solar hot water tank was often to have the
possibilities for later to utilise solar energy

The energy consciousnessis large. A lot of people
have increased insulation standards, changed to
low energy glazing, etc.

4.4 Conclusionsfor the medium systems

Opinion about the visibility of the solar collectors



Aesthetic problems with solar collectors
Solar collectors are profiling a "green” image,
which is often a very good signal

What is the actua barrier for dissemination and use of
solar water systems?

Too expensive to invest in — the actud
establishment

A lot of prejudgement towards solar water heating,
simply ignorance

Aesthetic problems with solar collectors

The running expenses are often taken to be very
high

Lack of subsidies from the Government

Too small efficiencies

Almost a“charminglittle story”!

To the question about the future for solar water
heating in Denmark around 90% answered that
they thought that the future was looking either
bright or status quo for solar heating

To the same question in the category for medium
sized systems the answer was a bit more reluctant
and came to 44%

(Paper presented at the ISES Solar World Congress in
Gothenburg, Sweden, June 2003)



