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EMPIRICAL INVESTIGATION OF POSSIBLE

elevators which was by different media coverage indicated
users of magnetic levitation elevators concerned about the
what kind of concerns exist?

Methods: To contribute a first scientifically sou i go-day face-to-
face survey at the elevator test tower in Rottweil (Bad afpresaid elevator
technology is tested, has been conducted. (Touri ahd/the observation
platform on it have been surveyed a standardized

Results: The results have shown that th
users tends to be free of concerns. In addition, a s ixth has both expressed and

absence of ropes, magnetic levitation, m ially associated with known
aspects such as power loss.

Conclusion: The study prov1des '
Thusly it seems to be particularly 4 oth resedrthets willing to look further at this or

the &)&" 6logy in the context of, for instance,

in a company-owned elevator test tower in Rottweil (Baden-Wuerttemberg) [2]. Yet,
no persons were allowed to ride in tested prototypes, since qualifying certifications
were still outstanding [3, 4].
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Safety aspects are generally considered to be one of the main challenges in
the realization of the technology as new systems and interaction “beyond known
concepts [5]” are necessary. Accordingly, when promoting the magnetic levitation

»Schliisselbegriff [6]* (,,key term™) are used.
While the general public was dominated by enthusias
made possible through this elevator innovation, aspects o

In a scarcely considered scientific field
highly compressed shape — should enable to fi

In order to handle the topic age as chosen as the central
methodology. More specifically, a t itatfweémpirical investigation —
realized by a standardized face-to-fad@g@i€stionnai®—was carried out to visitors

of above-mentioned elevatq in R@ttweil. S
ea@' g resources as a cause — no
plicitly considered subject matter seemed
n orientation on the basis of helpful
guidelines as well as circumstances for

conten{dg the questionnaire arose based on findings
;‘%v' use, of the value of safety in the exercise of

Y

bconscious and intuitive assessment of the use by a semantic
ell as of the open and concrete questioning of possible concerns

CONDENSED RESULTS

In total, 197 persons were questioned the complete questionnaire — almost
two-thirds had already heard of the magnetic levitation elevator.
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Introductory Knowledge-status: magnetic Prioritization of values
aspects levitation elevator regarding elevator use
-
Harmlessness
Subconscious Safety
assessment of

regarding a

possible use Controllability

| |
| |
concerns | Familiarity |
| |
| |

Freedom of risk

@
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v
Targeted query | Open questioning |
of possible
concerns | Concrete query: predefined aspects/characteristics |

Fig. 1. Substantial-chronological

Central aspects of the survey reveal
approaches and results, thematically depi
questions.

e How important is the personal value of safety regarding the use of
elevators?

Among five pred
in elevator driving by,
respondents it was
least two other v

tob

e How does the average potential user subconsciously assess a possible
ride with the maglev elevator regarding personal concerns?

e Are there any differences regarding concerns among potential users and,
if so, how do they share proportionally?

e Are there any connections between a subconscious assessment of
concerns and their concrete questioning and, if so, which ones?
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As Fig. 2 shows, respondents rated a potential ride with the magnetic
levitation elevator as rather harmless with a slight tendency towards the middle.
Furthermore, a possible trip was averagely considered fairly safe. Beyond that,
interviewees estimated a potential usage between undecided and rag familiar
with a slight bias towards the former. Irresolution was dominatip@
‘controllability’ while the sample average, slightly tending td

estimated a conceivable ride as rather risk-free. /

o

[CELLRANGE] [CELLRANGE] [CELLRANGE]
y

[CELLRANGE] CELLRANGE] [CELLRANGE]
[CELLRANGE] [CELLRANGE] [CELLRANGE]
[CELLRANGE] [CELLRANGE] [CELLRANGE]
[CELLRANGE)] [CELLRANGE] [CELLRANGE]
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Average values

=@—Total sample (N=197)
NS

likely to asse I tier safe if they also consider it to be rather
lgf statements can be made regarding the other

d"sing the following formula:

yn - (xnl T an) X 10 T (xn3 + xn4 + an) X 05

Scores ranging fromy_ = 7.0 to y =-7.0 were possible and every respondent
could be assigned according to predefined categories of concerns. The outcome
can be seen in Fig. 3.

OSE
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Table 1. Logic for the individual calculation methodology
X = 20 1.0 0 -1.0 2.0 Weighting
X, harmless [J [ [ [ [O  worrying
X, safe [0 [0 O O [O  unsafe
X, familiar [0 O O O O unfamiliar
X, controllable [ [ O O [O uncontrollab
X, riskless (O O O O O risky 1
110 0
100
90
80
70
_“.é" 60 50
i 50 30
40
30
20 0
P ] .
0
free of concerns rather free of undecided rather distinctive distinctive concerns
concerns concemns
AN/
Fig. 3. Indi al c of% tal sample (N =197)
In total, 25.4 ersons who seemed fundamentally free
of concerns on t f their subcqls 1ous assessment. 50.2 % appeared to be
rather free of cgncerns w ine p s fell into the category ‘undecided’. Above

ave subconsciously expressed rather existing
profile. Whereas apparently nobody showed

es have shown that among people with quite pronounced
our out of five were able to express these in concrete, thus to

e Which quantitative and qualitative characteristics can be determined
by an open questioning of concerns? Are concerns expressed and, if so,
which ones?
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The open questioning resulted in approximately one-third really concretizing
aspects with more than half of them already being categorized as not free of
misgivings. Below both causes for as well as manifestations of concerns are described.

pacemakers (eight times). Furthermore, on a shared fou
felt uncertainty due to the innovation of the technology
associated with it as well as unspecified concerns relags
expressed.

Followed by general doubt over the stabj
(four times), concerns thanks to the pending ca
to lacking knowledge about the technology i
of driving comfort came up as the divid
most frequently mentioned aspects.

Eventually, with either two or less
technical/electronical functionality
or crashes of cabins; misgivings to
by “cyber-attacks”; reservations due

presence on electronic devi(:ﬂned

e How are concrete and new aspects of magnetic levitation elevator
technology assessed with regard to possible concerns?

OSSQ& tes of technical influence
af1ve’leverage of magnetic field

ich seer%t be novel to the user were — as Fig. 4
ere be largely unobjectionable, especially the

the article was retractacted from the issue because of accidental duplication in another issue of the journal

both aspects are often highlighted in public reporting and appear to be related to
one another: the lack of ropes results in a certain way from their replacement by the
linear motor technology — ergo by ,magnetic levitation’.
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Magnetic field presence 69.5 16.8

Absence of ropes 77.1 17.8
Magnetic levitation of cabins 67.0 254
1.0 3.6
Horizontal driving of cabins 95.4

Many cabins in one shaft 73.6 16.8

0% 10%  20%  30%  40%  50% 60%  70% 80%  90% 100%
® harmless B WorTy ing I don't know

Fig. 4. Evaluation of predefined chara
Question: ,,How do you assess the following aspects

At the time of this study potential u I nd appeared to be
rather free of concerns about the safe use of m italron elevators. However,
by an individual differentiation of '
concerns could be identified.

On closer inspection abe fal Bsers could be categorized in
said average trend, in abo % ree of misgivings and a small
proportion as undetermig sciously expressed reservations
st under a sixth of potential users

_ agnetic levitation of the cabins, in particular
with reg iligy o1 the magnetic fields

gible effects of power outages in general and with
etic fields and cabin-maintenance

De misgivings about conventional elevator systems, people have become
f@Mcd to the use of elevators as a means of transportation — including potential
disadvantages or perceived risks. This might be caused by the fact that characteristics
and general conditions of the technology have changed little for a long time.
However, the magnetic levitation elevator technology will bring some new
framework conditions whose actual perceptibility during the use itself remains
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to be seen but which are mentally both perceivable and conceivable for potential
users.

While a large share of people in this respect seem to be free of thought, for
some especially new characteristics and associated perceptions w gpear to
lead to thoughts and assessments which primarily differ from tr '
related to elevators and partly eventuate in actual concerns.
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