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. Very generally, what is your opinion of "bus-based
Installation technology"?

A technology with a
great future

Interesting, but no
demand for it
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complex

Unnecessary
gimmick

47,3%

46,9%

14,2%

10,5%

6,4%

3.6%
9%

81,6%

02005
02008

l o
Fachhochschule Siidwestfalen
| Hochschule fiir Technik und Wirtschaft

University of Applied Sciences



. Very generally, what is your opinion of "bus-based
Installation technology"?

82% of respondents foresee a great future for bus-based installation technology.
In 2005 only 47% did. 93% of HVAC companies see bus-based installation
technology as a technology with a great future.

90% of those respondents with a very high level of skill in bus technology think
that the technology has a future; for respondents with little or no skill in this area,
however, the figure is just 60%.

Among companies with 50 employees or more, 79% believe that there is a future
in bus technology, whereas for companies with 3 employees or less, only 55%
think this.

In response to the question, "Very generally, what is your opinion of bus-based
installation technology?", the proportion of respondents in Germany answering "A
technology with a great future" varies between 48% (postcodes beginning with O
or 1) and 72% (postcodes beginning with 7), while in Austria/Switzerland and
Spain/ltaly/Greece the figure is around 87%, and in the other countries 76%.

Respondents aged 50 or less are more likely to foresee a positive future for the
technology than older people.



- Generally, what do you see as the benefits of "bus-based
Installation technology" for your customers?

Increased comfort and
: 75.7%
convenience

Greater flexibility 60.3%
More efficient energy management 57.1%
Improved building monitoring 55.5%
None |[{1.5%
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. Generally, what do you see as the benefits of "bus-based
Installation technology" for your customers?

3/4 of respondents consider increased comfort and convenience to be a
benefit of bus-based installation technology. Almost 2/3 think that greater
flexibility is a benefit for customers.

57% of respondents believe that more efficient energy management is an
advantage, while 56% think that customers will benefit from the improved
building monitoring offered by the technology.

Only 1.5% could see no benefits for the customer in using bus-based
installation technology.

Respondents with an above-average level of skill in bus technology see
more benefits for the customer in all areas.

| Fachhochschule Siidwestfalen
| Hochschule fiir Technik und Wirtschaft
University of Applied Sciences



- How would you rate overall your company's level of skill in
"bus-based installation technology"?

No skills HZ.O%

Low level of skill 10.8%

Average level

0
of skill ZARER

High level of skill 38.1%

Very high level

0)
of skill 2t
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. How would you rate overall your company's level of skill in
"bus-based installation technology"?

Almost 2/3 of respondents rate their level of skill as high or even very high.

Just 2% of respondents say that they have no skills at all in this area.
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. How would you rate overall your company's level of skill in bus-
based installation technology?

[0.5%
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. How would you rate overall your company's level of skill in
"bus-based installation technology"?

The larger the number of buildings that a company fits with bus technology, the
higher its level of skill is likely to be. While only 11% of companies that only
equip one building per year with bus technology say that they have a very high
level of skill, the figure for companies that fit the technology in between 21 and
50 buildings annually is as much as 60%.

It is clear that levels of skill in bus-based installation technology increase
according to whether a company already uses the technology. Indeed, 75% of
all respondents at companies that have already used bus technology say that
they have either a high or a very high level of skill. Among respondents who
either do not use bus technology at all or only plan to in the future, the figure is
around just 25%.

62% of respondents in Austria/Switzerland say they have a "very high level of
skill" in bus technology, whereas on average only 16% of respondents in
Germany say this.
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Bus technology usage behaviour

Usage of bus technology

Total number of buildings worked on annually

Proportion of these which are equipped with bus technology
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. To what extent does your company already use "bus-based
Installation technology"?

We already use
some

We do not yet use
any, but plan to do
so in the future

We do not yet use
any, and do not
plan to do so

74,7%

17,9%

7,4%



. To what extent does your company already use "bus-
based installation technology"?

3/4 of all respondents said that their company had already used bus-
based installation technology, while a further 18% plan to do so in the
future. Only 7% neither use this technology at present nor plan to do so in
the future.

In 2005 as many as 28% did not even intend to use bus-based installation
technology in the future, which may however be partly due to the different
age distributions of respondents in the different years.

HVAC companies are clearly in the lead in terms of usage of bus-based
installation technology, with 93% of these companies using the
technology. Architects were the least likely to use the technology (52%),
with 22% of architects not even planning to use it in the future.

As could almost be expected, 97% of respondents claiming a very high
level of skill already use bus-based installation technology, while the
figure for respondents with little or no skill in this area is just 24%.
However, it is worth noting that 24% use bus technology already, despite
having only a very low skill level or none at all.



On average, how many buildings does your company work on in
total each year, and how many of these does it equip with bus
technology?

Sorless 15,6%
24, 7%
6 o 10 e
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On average, how many buildings does your company work on in
total each year, and how many of these does it equip with bus
technology?

In terms of numbers of buildings, answers given ranged from 0 buildings
to 200,000 buildings per year. Because of a small number of high
“outliers”, the average number of buildings is 263 buildings per year.

83% of respondents said that they worked on up to 50 buildings every
year. Only 8% of those surveyed cited a figure of more than 100 buildings
annually.

HVAC companies are considerably above average in terms of the number
of buildings they equip with bus technology. 33% said that they equipped
more than 20 buildings annually with bus technology.
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- What is the share of residential / commercial buildings with
bus technology?

0%
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- What is the share of residential / commercial buildings
with bus technology?

44% of respondents said that they equipped at least 3/4 of commercial
buildings with bus technology, while for residential buildings just 22% did.

In residential construction, almost every fifth company uses no bus
technology, while for commercial construction the figure is just 9%.

The larger a company is, the more likely it is to use bus technology in
commercial buildings, and the less likely it is to use it in residential
buildings. For example, 68% of companies with more than 50 employees
fit at least 76% of commercial buildings with the technology.
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. Who generally takes the decision to install bus technology?

Installer 45.5%

Building services

0)
designer/planner 37,2%
Client 32.2%
Architect 22.0%
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- Who generally takes the decision to install bus technology?

Most frequently — that is, in 46% of cases — it is the installers takes the
initiative/the decision to install bus technology.

The building services designer/planner (37%), the client (32%) or the
architect (22%) are also very likely to take the decision.
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. Who generally takes the decision to install bus

technology?

Installer

Client

Building services
designer/planner

Architect

| 55.3%
| 11,9%
| 45.5%
| 29.8%
| | 79.1%
32,2%
| 37.6%
s | 64,0%
L /0
11,0%
10,8%
22,0%
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. Who generally takes the decision to install bus technology?

Responses to this question from 2006 are quite different from the 2005
and 2008 results, which had been similar to each other.

This is because the question asked in the "Bus technology in commercial
buildings 2006" market survey was formulated as: "Who is primarily
responsible for deciding whether a bus system will be used?", and applied
only to bus technology in commercial buildings.

While the installers were mostly likely to take the decision in both 2005
and 2008, the main decision-makers in 2006 were clearly the client with
80% (at that time the answer offered was "Client/investor") and the
designer/planner (64%).
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Do you actively offer bus technology to your client?

Always

Sometimes

Rarely

Never
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Do you actively offer bus technology to your client?

Not even half of respondents said that they actively offer bus technology to
their client. 11% of respondents said that they offer bus technology either
rarely or not at all.

27% of companies that equip one building annually with bus technology
always offer their clients the technology, whereas the figure is as much as
69% for companies that fit more than 20 buildings every year with bus
technology.

Building services designers/planners (59%) and HVAC companies (57%) are
above average in terms of their likelihood of always actively offering bus
technology.

The higher a company's level of skill in bus technology, the more likely it is
"always" to offer its clients the technology. While only 19% of respondents
with little or no skill always offer it, for those with a very high level of skill the
figure is as much as 78%.

Whereas most German respondents said that they would "sometimes"
actively offer their client bus technology, the majority of respondents outside
Germany said they would "always" actively offer it.
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Do you actively offer bus technology to your client?

Always

Sometimes

Rarely

Never

32,9%

8,4%

2,4%

7.6%

17,0%

46.8%
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. Do you actively offer bus technology to your
client?

In 2005 the proportion of respondents who said that they always actively
offered bus technology was not even 1/3. The figure has increased by
29% since then.

The number of companies who at least sometimes offer bus technology
has remained almost exactly the same (with a change of just 0.1%).

The number of respondents who offer bus technology either rarely or not
at all more than halved between 2005 and 2008.
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In what areas have you already used bus-based installation
technology, and what trades do you think will be integrated
Increasingly into bus systems in the future?

Lighting

88

63.2%

Shading

54.6%

63.0%

HVAC

60.8%

Safety/security, alarms,

50.4%

fire detectors/water sensors

58.4%

Multimedia, audio, TV,

36.6%

Internet, telecoms

56.0%

Innovative building

23.0%

services engineering

48.2%

6.5%

Household appliances

20.5%

78.4%

9%

O Already used

OExpected to be integrated in future
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In what areas have you already used bus-based installation
technology, and what trades do you think will be integrated
Increasingly into bus systems in the future?

More than half of all respondents have already used bus-based
installation technology for lighting (89%), shading (78%),
heating/ventilation/ air-conditioning (63%) and/or
safety/security/alarms/fire detectors/water sensors (50%).

Increased use of bus technology in the future is anticipated above all in
the areas of multimedia/audio/TV/Internet/telecommunications and
iInnovative building services engineering.
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. In what areas have you already used bus-based

Installation technology?

Lighting

Shading

HVAC

Safety/security, alarms.
fire detectorsivvater
SeNsors

Multimedia, audio, TV,
Internst, telecoms

88.8%
89.0%
88.9%
| 89.8%
| 74.4%
| 78.4%
| 59.8%
| 62.6%
| 63,0%
| | 75.6%
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. In what areas have you already used bus-based
Installation technology?

While the use of bus-based installation technology for lighting, shading
and heating/ventilation/air-conditioning, barely changed over the years
2005, 2006 and 2008, the figures for the other areas vary considerably.

In 2006, multimedia was cited less frequently, since the answers available
related only to commercial buildings, while in 2005 safety/security was

mentioned more frequently, as the possible answers referred only to
private households.
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. What bus technologies (both wired and wireless) for
building installations have you heard of?

EIB/KNX |
LonWorks |
LCN | | 18,2%
Company-specific bus systems | 1 15,7%
BACnet [ 18,6%
Wireless [ 18,6%
Profibus [ 18,1%
DALI [_16,5%
TCP/IP [16,4%
Powernet [ 15,2%
PHC [ 15,2%

M-Bus []3,6%
CAN-bus [13.1% A further 15 bus
Modbus TCP []2.6% technologies were named

Niko Bus []2.6% between 2 and 8 times, and a
power line []2.2% further 57 were named once

Wireless LAN []1,9%

84. V%

141,3%
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- What bus technologies (both wired and wireless) for
building installations have you heard of?

Clearly the most frequently named technology, at 85%, was EIB/KNX. The second
most commonly-known technology, though named not even half as often as
EIB/KNX, was LonWorks (41%). LCN also made it over the 10% mark, with 18%.

Respondents at HVAC companies had on average heard of more than 4 different
bus technologies, with BACnet (38%), Profibus (29%) and CAN-bus (21%) being
mentioned particularly often.
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with?

EIB/KNX
LonWorks
Company-specific bus systems
LCN
Wireless
Profibus

DALI

TCP/IP
BACnet

PHC
Powernet
Modbus TCP
M-Bus
Wireless LAN
Power line
ZigBee
Modbus/RTU
KNX-IP

Serial

. Which of these bus technologies have you already worked

81,2%

| 1 24,3%
[ 112,9%
[ 111,6%
[ 17,4%
[ 16,8%

[ 15,7%

[ 15,5%
[15,3%

[ 14,4%
[13,6%
01,7%
01,7%
01,7%
01,1%

01,0%

1 0,4%

1 0,2%

1 0,2%
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. Which of these bus technologies have you already worked
with?

Here once again EIB/KNX is easily the best-known technology with a percentage
of 81% - in other words, almost all companies who have heard of KNX have also
used it. For only 4% of companies is this not the case.

24% of all respondents have used LonWorks, and 12% have worked with LCN.
Here the difference between the number who have heard of the technology and
the number who have used it is greater than for EIB/KNX.

Only 65% of companies that equip more than 50 buildings annually with bus
technology have already worked with EIB/KNX (whereas 81% of companies
overall have worked with it).
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What bus technology do you work with most frequently?

EIB/KNX
Company-specific bus systems
LonWorks
LCN

BACnhet
Profibus
TCP/IP
Wireless
DALI
Powernet
PHC
Wireless LAN
Modbus TCP
M-Bus
Modbus/RTU
Power line

| 69,0%

[ 110,4%
[ 13,9%
[12,6%
[12,4%
[12,4%
[12,2%
[12,0%
[11,8%
01,2%

1 0,6%

1 0,4%

| 0,2%

| 0,2%

| 0,2%

| 0,2%
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. What bus technology do you work with most
frequently?

EIB/KNX

TCP/P

LonWorks

LCN

61,0%

71,9%

18,0%

9.2%

|2.2%

3.1%
6.2%
3.9%

11.7%

3.8%

_|2.6%

69.0%

02005
02006
02008
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What bus technology do you work with most frequently?

Here, too, the order has remained unchanged. In 2008, 69% of all respondents
said that they used EIB/KNX most frequently.

The results for the years 2005, 2006 and 2008 can be seen to be similar.
EIB/KNX is well ahead in all three years.

The only deviation from this trend is that TCP/IP was named considerably more
frequently in 2005 than in 2006 or 2008.
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What transmission media do you use with bus technology?

Twisted pair
(2-wire cable)

Ethernet

Wireless

Power line
(230 V cable)

Various single
mentions

84,4%

39,0%

0,6%

22,1%

36,1%
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.What transmission media do you use with bus
technology?

84% of all respondents said that they use twisted pair cabling.

Only 0.6% of respondents use transmission media other than either
twisted pair, Ethernet, wireless or power line.

Ethernet is used to an above-average extent particularly by HVAC
companies (71%), and wireless particularly by architects (44%).
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. How in general do you rate future demand at your company

for bus technology in residential buildings?

Increasing

Unchanging

Declining

4,5%

27,3%

68,2%
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. How in general do you rate future demand at your
company for bus technology in residential buildings?

52,3%

68.2%

Increasing
Unchanging
7.9%
Declining
4.5%

27.3%

39.8%

02005
02008
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- How in general do you rate future demand at your company
for bus technology in residential buildings?

Even in 2005, 52.3% of respondents expected demand for bus
technology in residential construction to grow, while in 2008 the figure
was 68.2%.

In 2005, 7.9% of all respondents thought that demand would decline. By
2008 this figure had fallen to as low as 4.5%.
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. How in general do you rate future demand at your company

for bus technology in commercial buildings?

Increasing

Unchanging

Declining

2,6%

23,8%

73,5%
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. How in general do you rate future demand at your
company for bus technology in commercial buildings?

71.8%
Increasing
73.6%
26.0%
Unchanging
23.8%

2,2% 02006

Declining
2,6% 02008
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- How in general do you rate future demand at your company
for bus technology in commercial buildings?

From 2005 to 2008 the figures have hardly changed.

More than 70% of all respondents anticipate increasing demand for bus
technology in commercial buildings.

Just 2.2% (2006) and 2.6% (2008) of respondents foresee a decline.

Only 69% of electricians think that demand in commercial buildings will
grow.
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