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MINORFAC
SCOPE

The intend of this report is to serve as an overview of the market for facade
renovation with special focus on Denmark . Separate reports for Norway and Sweden
are prepared by project partners in the NORFAC project .

Some general points and background are given in the beginning, before the market
analysis with focus on facades and windows . The analysis is based on a model
developed at DTU. There is a special focus on public housing as this area covers
around 30-40% of all flats in DK, and the decision process for renovation projects of
public housing is also described .

The state of the art for fagade renovation is described as well as selected
stakeholders . As politic has large influence on the economy and incentive for
renovation projects various refurbishment programs and EU regulations are included
in this report .

Finally, some major competitors, their products and surroundings/user demands for
renovation projects are described .

In addition to this report there is a report with some case stories where examples of
interaction with and demands from residents to refurbishment and fagade solutions
can be found .

The implementation of BIM in the NORFAC project is also described in a separate
report .



Market description

General points

In the original application it was mentioned that i T hrmearket for the
facade system is existing buildings from 1950, 1960 and 1970 s in
Nordic countries andi nt ernati onall yo

Single family houses are believed to less suited for a modular system
and will not be in focus.

The focus for the market description will be on flats and institutions
e.g. schools, hospitals etc. that covers a large building mass suited
for a modular fagade system

In the original application it was also mentioned that: i F o cisl mass
customized  sustainable and energy efficient fagade solutions,
business models and promotion of Nordic cooperation . The facade
system will be in three levels: A: A whole new fagade system . B: An
external and internal insulation system and C. An internal insulated
system . However, already at the kickoff meeting it was agreed that
solution B should not be included . This was due to the fact that such
solution could newer be cost competitive

Level A can further be divided in Al: complete exchange of facade
and A2: New outer facade on existing facade .

MINORFAC

Building  types

With a rough breakdown the general apartment buildings in the
period 1850 - 2000 is described by 5 basic types, see Danish
Building practices, Floor construction through 150 years by Jesper
Engelmark

With the focus on existing building from 1950, 1960 and 1970 s it is
only one building type that are in focus;

In general the interior of the building (the shell) is made entirely of
concrete manufactured items . Floors and stairs are supported by the
inner transverse walls which together with a small longitudinal part
that also has a stabilizing effect. The remaining inner walls are of
lightweight concrete and / or performed as timber frame
constructions  with plasterboard liner .

Longitudinal external walls are not load-bearing or stabilizing, and in
most cases of light construction . The facades can in this case be
totally replaced . However, when the external walls are concrete
elements the outer walls can be load bearing . In this case solution A
or C should be considered .

Transverse external walls (gables) are stabilizing, and either
performed as sandwich construction or as the corresponding interior
walls and then clad exterior .
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Background

In Europe, more than 40% of the overall energy consumption and
36% of the overall CO, emissions are produced in/by buildings . In
the face of Global Climate Change increasingly stringent sanctions on
CO2 emissions are passed. At the same time only 1% -1.5% of the
European building stock is newly built each year. An important
adaptation  strategy to comply with future legislation to an
economically viable approach is to adapt the building stock to future
energy standards .

Ambitious energy standards and passive house energy standards in
new  buildings can be easily achieved whereas ambitious
refurbishment -projects require a bigger effort . They can even lead to
conflicts with monument protection authorities and even inhabitants .

In refurbishment projects high energy savings and reductions of
greenhouse gases can be achieved by using multifunctional facade
systems . One of their main applications is for fast thermal
refurbishment of the existing building stock. They often fulfil high
thermal requirements, avoid thermal bridges and achieve higher air
tightness targets compared to fi 0 B i tcenstruction

MINORFAC

The following market analysis, except for the part concerning public
housing prepared by MTH, are based on the projection model by

Nikolaj Ngrregdrd Rasmussen. The model is part of a master project,
Analyse og modellering af renoveringsindsatsens  rolle frem mod
2050, from December 2014, prepared at DTU Management
Engineering, Institute for Systems, Production and Management.

The model gives the renovation potential until 2050 / 2100 for the
various building parts; roof, fagcade, windows, basement, installations
and bath. It is possible to get data from different regions, provinces
and municipalities. Data can also be extracted for different building
types and the use according to BBR category.

In the analysis made the focus is on the renovation potential until
2050 for Denmark as a whole. The only subdivision is made on

1) Flats
2) Public office and service buildings
3) The total building mass

Specific graphs will be shown for facades and windows, not for the
other building parts.
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The lifetimes used in the calculations are based on reference lifetimes given
in levetider .dk, and the Institute's publications on lifetimes in a broad sense
and from a recognition that the replacement of building components occurs
at different rates in relation to the technical lifetime . Reference service life
is based on the technical lifetime of the building part. In addition, using an
upper and a lower limit of lifetimes that refers to the problem, that some
parts of the building will be replaced earlier, while others replaced later
than the technical life.

Unit prices for individual renovation measures are based on total - and
marginal cost considerations

This means, that in the model the calculation is based on both the total cost
of a given renovation initiatives - one example is the desire for energy
renovation before building component stands for replacement due to end of
life - and the marginal cost where only the additional cost of the increased
insulation levels are taken into account .

The projection model used absolute prices at a given action, while the
marginal cost in the renovation model is based on unit costs for building
insulation as a function of the applied insulation thickness . All unit prices
are inclusive of labor and excluding VAT. To determine the cost of deploying
mechanical ventilation unit prices from V & S price data and calculated
based on BBR area are used. Similarly, unit prices for demolition and new
construction are determined from the V & S price data. Unit prices for the
establishment of windows is partially determined by price data from the
manufacturer  (Rational), V & S price data and indicative mounting prices
from the manufacturer (Kipa). The starting point is a smaller price variation
as a function of window energy label (C-A +). This difference represents
solely the cost increase for the acquisition of the windows .

MINORFAC

In the model there is differentiated between different facade types (light
and heavy facade) and different roof structures (attic access and sloping
roofs) . This is based on the consideration that the costs related to the re-
insulation varies markedly between different construction types .

For more info on assumptions on lifetime of different components,
demolition rate (10% - 2050), price calculations etc. please see the model
and the master project .
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Market description I Total

BBR areal renoveret i perioden 2000-2050 for Danmark
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= Andel af samlet byggeri ~ ® Renoveret areal

- Renovation potential before 2050, BBR arca

Area (mio. m?) 332.10 370.93 413.80 131.99 422.03 427.05
Percentage 76% 85% 94% 30% 96% 97%
Investments

- Planed renovation w/o extra cost for energy improvements (mia. 2014-kr)

2014-2050 211.94 357.76 393.39 36.71 32.97 566.28 1599.05 44.42
2014-2100 469.90 788.91 895.71 75.39 73.25 1230.22 3533.38 41.09

- Planed renovation w extra cost for energy improvements (mia. 2014-kr)

2014-2050 288.63 786.50 393.39 63.07 54.44 566.28 2152.31 59.79
2014-2100 639.94 1734.35 895.71 129.54 120.92 1230.22 4750.6¢ 55.24
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Market description I Total

Renoveringsfremskrivning for Danmark 2050 - facadeareal
1800,0
1600,0
1400,0
1200,0
1000,0

800,0
600,0
400,0
200,0

R N A L B DU e S - S M= SR S S S = S S
S S S (IS ST S S S S

K K O O O o
@caQ:\q@";q@ :\gb@:é@;é\@:@% :\Q,Q: :99 :\ng» ;190051;0 f;@f;vf%p :19(19:(1;‘505;%6;;‘* ;;b?)w
Renoveringsfremskrivning for Danmark 2050 - vinduesareal
3,500
3,000
2,500
2,000
1,500
1,000
500
LI L L LS P PP PP 0P PP D P 2
'9@’ @o‘f ,@é‘f ,e}é'f é\“ é\‘f ®@’ ,@wf'f @055' eo:"-‘" @@' @é’f ,19’\3 @\‘ﬁ’ (ﬁgﬁ" @fﬁf ‘9@' q?,gx @éf @u‘f

Komponent areal (1000 m?)

Renoveringsfremskrivning for Danmark 2050 (komponemtareal)
20,000

18,000

16,000

14,000

12,000

10,000

8,000

mTag =Facade ©Vindue = Kaelder = Bad

Renoveringsfremskrivning for Danmark 2050 inkl. nedrivning (BBR
areal)

70,000

60,000

)

8
8
3

40,000

30,000

BER areal (1000 m?

20,000

10,000 -

0

FEEEL LI LITFE ST LI LSS

SN mr&rﬁr&r@@@,@”‘
S O S T s T S

mTag wFacade wVindue wKaelder mBad w Installation



(mio. kr.)
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2014-priser, (mio. kr.)
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Market description - Total

Investering ved renoveringsfremskrivning for Danmark 2050 -
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Market description - Flats

BBR areal renoveret i perioden 2000-2050 for Danmark
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= Andel af samlet byggeri ¢ Renoveret areal
- Renovation potential before 2050, BBR area
Area (mio. m?) 71.69 78.70 87.74 30.09 0.00 90.58
Percentage 78% 85% 95% 33% 0% 98%
Investments
- Planed renovation w/o extra cost for energy improvements (mia. 2014-kr)
2014-2050 22.93 67.65 85.43 5.18 0.00 119.85 301.04 8.36
2014-2100 51.68 149.90 194.68 10.87 0.00 260.60 667.73 7.76
- Planed renovation w extra cost for energy improvements (mia. 2014-kr)
2014-2050 31.23 148.72 85.43 8.90 0.00 119.85 394.13 10.95

2014-2100 70.39 329.53 194.68 18.68 0.00 260.60 873.88 10.16
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Market description

Investering ved renoveringsfremskrivning for Danmark 2050 -
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Market description - Flats

2014-priser, (mio. kr.)

2014-priser, (mio. kr.)
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Market description I public -, office and service
buildings

BBR areal renoveret i perioden 2000-2050 for Danmark
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m Andel af samlet byggeri ¢ Renoveret areal

- Renovation potential before 2050, BBR arca

Area (mio. m?) 79.24 92.12 105.87 18.31 0.00 109.48
Percentage 70% 81% 93% 16% 0% 96%
Investments

- Planed renovation w/o extra cost for energy improvements (mia. 2014-kr)

2014-2050 42.27 63.12 85.78 3.78 0.00 145.76 340.70 9.46
2014-2100 96.26 140.23 197.72 7.71 0.00 315.09 757.02 8.80

- Planed renovation w extra cost for energy improvements (mia. 2014-kr)

2014-2050 57.57 138.76 85.78 6.49 0.00 145.76 434.35 12.07
2014-2100 131.09 308.27 197.72 13.25 0.00 315.09 965.44 11.23
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Investering ved renoveringsfremskrivning for Danmark 2050 -
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