Elevator Messaging Strategies

Prepared by:

Erica D. Kuligowski, Ph.D.
Bryan L. Hoskins, Ph.D.

National Institute of Standards and Technology (NIST)
Gaithersburg, MD

© December 2011 Fire Protection Research Foundation

THE
FIRE PROTECTION
RESEARCH FOUNDATION

M

I . .Y .. .Y .Y N Y .Y_
I ] . 4. 3 . . 4 23> iV . 4080w _

THE FIRE PROTECTION RESEARCH FOUNDATION
ONE BATTERYMARCH PARK
QUINCY, MASSACHUSETTS, U.S.A. 02169-7471
E-MAIL: Foundation@NFPA.org
WEB: www.nfpa.org/Foundation




—— Pageii —



FOREWORD

Passenger elevators allow building occupants to quickly and efficiently overcome the natural
limitations of vertical building height. It is a technology that has enabled easy access to any
level of a multiple story building of any height, and has been a key factor for the proliferation of
modern high-rise buildings in today’s built environment. Outside of North America “elevators”
are also referred to as “lifts”.

During an emergency or other situation it is normal practice to alert and instruct building
occupants to take certain appropriate actions (e.g. evacuate the building). At any particular
moment, building occupants may be using an elevator and they may require special instructions
depending on the situation. Further, during a building emergency the use of elevators usually
continues to assist with the evacuation of occupants with disabilities as well as providing
building ingress for emergency responders via controlled manual use.

Since 2004, the US codes and standards organizations have been engaged in an intensive effort
to allow building elevators to remain is use for occupant evacuation prior to Phase | recall. This
effort, being lead by the American Society of Mechanical Engineers (ASME) has resulted in
many changes to the model codes in order to address the infrastructure changes needed in
building design. These changes involve subjects such as elevator shaft design, lobby design, and
access and hardening of the elevator mechanical equipment. An outstanding task from this
ongoing effort is the need to develop an operational and messaging strategy for the building
occupants. Currently there are no requirements or widely recognized guidance for standard
messages used in elevators, both for building occupants and emergency responders.

This project establishes guidance for emergency message content (audible and visual) and
delivery based on the threat or hazard, the stage of the event (including pre-event), the sources
and recipients of the communications, recommended message content and format, and the
methods of message delivery. This report provides tools and message templates for use by
elevator designers to address emergency events internal to the building, and addresses the needs
of all building occupants including those with disabilities and emergency responders.

The Research Foundation expresses gratitude to the report author Erica Kuligowski, Ph.D., and
other members of her research team, all of whom are with the National Institute of Standards and
Technology (NIST) located in Gaithersburg, Maryland. The Research Foundation appreciates
the guidance provided by the Project Technical Panelists, the ASME A17 Task Group on Use of
Elevators for Occupant Egress, and all others that contributed to this research effort. Special
thanks are expressed to the National Fire Protection Association (NFPA) for providing the
project funding through the NFPA Annual Code Fund.

The content, opinions and conclusions contained in this report are solely those of the author.
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1 Introduction

Since 2004, the U.S. codes and standards organizations have been engaged in an intensive effort
to allow building elevators to remain in use for occupant evacuation prior to Phase I recall (when
the elevator cars are automatically recalled to the level of exit discharge) during fire events. This
effort, led by the American Society of Mechanical Engineers, has resulted in revisions to the
model codes in order to address the infrastructure changes needed in building design to
accommodate elevator usage during fire events. These revisions include changes to elevator shaft
design, lobby design and access, and hardening of the elevator mechanical equipment. An
outstanding task from this ongoing effort is the need to develop a communication strategy for the
building occupants. Currently, there are no requirements or widely recognized guidance for
standard messages used in elevators, both for building occupants and emergency responders
during any type of evacuation.

In 2005, the National Institute of Standard and Technology (NIST) completed an investigation of
the 2001 World Trade Center Disaster (Towers 1 and 2) which resulted in five recommendations
specifically related to improved building evacuation [1]. These recommendations strengthened
the ongoing efforts in evacuation elevators since one aspect of these recommendations focused
on the inclusion of system designs and technologies that facilitate safe and rapid egress.

In response to recommendations and code changes allowing occupant evacuation elevators to be
used during building evacuations, building occupants will be expected to change their current
behavior from avoiding elevators during emergencies to using elevators, for either evacuation or
relocation, during emergencies. In the years to come, it is expected that a progressive shift will
be made in building construction. In addition to stairs, high-rise buildings will begin to
incorporate occupant evacuation elevators as part of the elevator system and evacuation plan for
the building. Some buildings in the U.S., i.e., the newer high-rise buildings, will contain
occupant evacuation elevators to be used during emergencies and some will not. To address this
issue, building occupants will likely require special instructions on evacuation procedures in the
event of an emergency in a building equipped with occupant evacuation elevators.

Emergency messages and signage can be used to provide evacuation instructions to building
occupants during an emergency. Information will be required for two distinct phases of elevator
evacuation. In the first phase, building occupants will be located throughout the building taking
part in activities unrelated to evacuation. In the event of an emergency, occupants will require
information on what is going on and what actions they should take. For example they could be
instructed to evacuate the building. Taking this one step further, occupants would also benefit
from being told that occupant evacuation elevators exist in their building, that they should use
them for evacuation, and the location of these elevators (especially if only a select number of the
available elevators are designed for evacuation).

The second phase of elevator evacuation begins once the building occupants have arrived at the

evacuation elevator lobby. At this point, they should be provided with information about the
status or use of the occupant evacuation elevator(s). The information provided during this phase
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needs to address both the elevator’s technical requirements (e.g., is the elevator running?) and
the population’s psychological requirements so that individuals choose to wait for the evacuation
elevator rather than taking an alternate egress route.

This report will focus on providing alternatives for emergency message providers on the second
phase of elevator evacuation, i.e., ways in which to convey the status of elevator usage during
building emergencies. A literature review has been conducted that specifically focuses on
occupant response to status information and the appropriate ways to visualize and verbalize
emergency information for efficient and appropriate public response. Additionally, some
examples are provided for canned or standardized elevator voice or text messages to be used
during fire emergencies.

2 Why is Status Information Important?

Occupants who have been instructed to use elevators for evacuation and have thus congregated
within the elevator lobby for eventual evacuation are presented with an uncertain situation. For
example, waiting occupants may wonder when the next elevator will arrive. They may also
wonder if the elevators are still in service and, similarly, if they should continue waiting for an
elevator to arrive or use the stairs for evacuation instead.

Maister [2] identified a number of characteristics that make waiting seem unacceptable or
intolerable. While his article was intended for the service industries, many of the characteristics,
listed below, should apply to occupants waiting for emergency evacuation elevators.

e First, anxiety makes waits seem longer. When people are unsure about whether they will
be able to receive their service (in this case the use of an evacuation elevator) in a
sufficient manner to meet their needs, time spent waiting does not help to decrease this
concern.

e Second, uncertain waits are perceived as longer than known waits. People need to
understand why they are waiting and how long they are expected to be waiting, which is
related to the anxiety factor just discussed. If people know how long they are expected to
wait, they can make an informed decision about their course of actions and know what is
expected of them. If the wait is unknown, then there is no reassurance as to when (or
even if) they will be served.

e Third, unexplained waits seem longer than explained waits. Providing information allows
people that are waiting to understand why they are being expected to wait.

e Fourth, unfair waits seem longer than fair waits. If the system is equitable or need-based
(and the waiting people agree with the greater needs of others), the wait becomes easier
to tolerate. If people feel that others are unfairly being served before them, then they feel
cheated by the system.

¢ Fifth, the more valuable the service, the longer the customer will wait. If people consider
a service to be vital (or that they have no other practical option) they will wait, however
long they need to. However, if people have other options, they are not willing to wait as
long.
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e Finally, solo waits are perceived as longer than group waits. When other people are
around, the ability to share the experience makes it seem more bearable.

Many of these characteristics can be alleviated or at least reduced by providing information to
occupants. Research has shown that in any uncertain situation, both emergency and non-
emergency situations, humans seek information about what is going on and what they should do
about it [3]. In emergencies, the act of physically seeking information can delay occupants from
taking protective or safe actions and instead place them in harm’s way. Additionally, when
individuals do not receive information about what is going on, they can become frustrated [4],
which can also delay their achievement of safety in both emergency and non-emergency
situations. Therefore, it is important to provide individuals with the appropriate amount of useful
information, especially in conditions in which the appropriate actions are unclear or unfamiliar
[5]. Individuals waiting for elevators during an evacuation would benefit from real-time status
information or updates in the elevator lobby. If provided appropriately, this information can limit
occupants’ needs to seek additional information as well as decrease occupants’ uncertainty and
frustration with elevator waits, so that they evacuate the building using the most effective and
safest manner possible.

3 Non-Emergency Examples of Status Information

The U.S. population is familiar with receiving status updates on a daily basis. We can look at
these scenarios to gain an understanding of how status information is provided in non-emergency
conditions. On the road, drivers can be provided with information about traffic delays [6] or lane
closures [7], which can aid in their decisions on route choice. Signage is also used to direct
people to different route options if an area is blocked, for example by construction or an
accident. In some instances, for example on major highways, drivers are given a choice of routes
and the corresponding times to traverse each route, to guide their choice of the fastest or most
efficient route. Research shows that drivers prefer to receive information before experiencing the
conditions, and specifically the information on the nature and impact of the situation is
appreciated [3].

When using mass transportation, passengers are provided with route options to reach their
destination as well as the length of time they will be expected to wait for the next system, such as
a bus or train, to arrive [8]. In the aviation industry, real-time information is provided for flight
times and flight numbers [4]. Similar to mass transportation, individuals are made aware of the
time until a specific flight arrives at the gate, and then where their baggage is located at the
airport.

The hospitality industry has also embraced the provision of status information to the public,
especially in those situations when individuals have options from which to choose. For example,
at restaurants, individuals are often given the option of immediate seating at the bar or waiting
for a table for a specific length of time. Additionally, at certain amusement parks, members of
the public can reserve a spot in the express line or wait in the regular line. In each situation,
individuals are provided with the length of time they should expect to wait so that they can make
a decision as to which option to choose.
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In non-emergency cases, such as transportation and hospitality, status information is provided to
ensure that members of the public make appropriate decisions based upon their comfort levels
with waits and their overall schedule for the day or trip. Often, status information is provided so
that individuals can choose the most efficient (and sometimes safest) route available to them.
Status information has been shown to influence the decisions that people make about the next
actions they take, including motorists who change their route based on status updates [3] and rail
passengers who increase their movement speed throughout the station based on real-time arrival
information [9]. Also, status information can improve customer satisfaction by providing
different options so that individuals achieve their goals safely, efficiently, and comfortably [10].

4 Status Information for Occupant Evacuation Elevators

The important role of status information for building occupants instructed to use elevators is to
reduce their uncertainty related to waiting, which in turn, increases their level of comfort in the
elevator lobby. By increasing their level of comfort, they are more likely to continue to wait for
elevators as long as the elevators remain in service. Overall, studies identify the following pieces
of information as beneficial to reduce the uncertainty and anxiety associated with waiting: how
long occupants will be required to wait, why they are being required to wait, and what are their
alternatives for evacuation.

When people are waiting, one of the most important pieces of information that they require is the
amount of time until they will be served. When real-time information is not provided, people
waiting over-estimate the amount of time from when they arrived until they are served [11].
Feeling like more time has passed than actually has can lead to an increase in the anxiety level.
Providing information on the waiting time makes the wait seem shorter because people are not
concentrating on the passage of time [12].

A countdown system is one method used to provide people with times until a service is available.
When waiting for buses, countdown systems were preferred over ones that gave the time of the
next bus and self-described visually-oriented people stated that their preference was for a graphic
indicating the real-time location of the bus [13]. In this case, the preference is for a system that
did not require people to obtain additional information, but instead allowed them to know how
long they would be waiting.

Providing people with information on when they will be served can improve their overall
comfort level with the situation. The provision of transport shuttle arrival times increased
satisfaction with the service [14] and decreased perceived waiting time [15]. In both cases, the
use of a countdown system was preferred over not knowing when the shuttle would arrive.

In some instances, providing information on how many people are ahead of them is more

beneficial than providing the time itself. For longer waits, providing the queue position led to an
underestimation of the actual wait time [12]. While the queue length does not give an exact time,

—— Page6 ——



people are able to recognize a steady decrease in the number of people ahead of them and this
allows them to gain an understanding of how the service is progressing.

Regardless of the exact method of providing the expected wait, there can be issues with how
people interpret the provided information. When time is provided, it must be clear as to what
time it refers [6]. For example, in highways signs, there may be confusion as to whether the
“time to destination” begins at the location of the sign (which provides timing information) or
the location of the traffic delay. In a second example, the inclusion of additional information, like
a flashing hand in combination with a countdown can cause confusion for people that are
crossing a street [16]. In both instances, even though time is provided, people did not understand
what the time meant in terms of their situation. While providing the time was still beneficial,
people were not sure how to properly use the information due to other, ambiguous information.

Due to uncertainties, it may not always be possible to give people an exact amount of time until
they will be served. Overall, the maximum estimate of waiting time should be provided [17].
People are accepting of being served earlier than expected, but if people perceive that their spot
in the queue is being skipped, they are less accepting of the wait [18]. Being served later than
expected can lead to the wait appearing to be unknown or unfair and should be avoided when
possible.

5 Visual Elements to Improve Emergency Communication

Providing the appropriate information, as was outlined in the previous section, is an important
part of emergency communication. However, the information is only effective if it is received
and processed by the affected population [19]. Specifically, in order to process the information
and decide what to do in response to the information, individuals must perceive the information
(i.e., hear, see, or feel it), pay attention to the information, and then comprehend or understand
the meaning of the message.

There are elements that can be incorporated into visual-based emergency communication that
will improve the likelihood that the elevator status message is received, paid attention to and
comprehended. Some of these elements related to visual communication of elevator status,
located in an elevator lobby, will be discussed in Section 5. However, for a more comprehensive
review of the elements that can improve both audible and visual emergency communication, see
Kuligowski et al. [20].

5.1 Perception and Attention Achievement

Whereas the content of the message or signage is very important to people, there are methods for
presenting and displaying the message that increase the chances of people noticing and following
the desired actions. Including these elements increases the chances of people behaving in the
desired manner.
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One factor that helps to increase the attractiveness of a visual display is its brightness. Stencil-
faced signs with greater luminance are both important in being able to read signs in smoke [21].
The increased luminance allows the sign to stand out, especially in reduced visibility conditions.
See Kuligowski et al. [20] on the various findings associated with static and dynamic lighting.

The choice of color also plays a role in determining sign visibility. The color of the sign should
be different than its surroundings to ensure that the sign is noticed [22]. A sign that is the same
color as the ambient environment is less likely to be noticed. By using a different color, the sign
attracts the eye of someone that is looking in that general direction. Some specific examples
include black on orange and white on green signs (they were detected at greater distances than
black on white signs [40]) and light greens and yellows used in signage are more visible at night
or in low lighting levels [23].

Another important element is the contrast of the sign or the lettering between the different
components of the sign. For a light-reflecting sign, the minimum contrast between the brightness
of the text and the background should be at least 30 % and is recommended to be 40 % for the
daytime and 50 % for nighttime [23]. Another way of contrasting between the sign and the
surroundings is with the shape of the sign. People notice larger objects when surrounded by
similar, smaller objects [24]. Thus, the status signs in elevator lobbies should be made to appear
differently than the ambient environment signs.

In addition to the sign itself, the environment around the sign can be modified in order to attract
people’s attention. Static flashing lights are able to do this [25]. The use of a flashing light near a
sign can make it more noticeable for people not familiar with the building [26]. In this case, the
flashing light attracts people’s attention to the area around the sign. Once looking in that
direction, they then notice the sign and can subsequently follow its instructions. Specifically,
green flashing lights were found to influence exit choices in experiments [26]. Furthermore,
because green is associated with safety, the use of green flashing lights can be used to direct
people to an emergency exit [27]. Thus, green flashing lights may be useful in achieving
attention for the elevator status information on the sign’.

Finally, beyond the needs of the general population, some subpopulations will have additional
requirements in order to perceive the messaging. Examples of subpopulations to consider in
emergencies, specifically related to providing information about elevator status, are people with
cognitive disabilities (i.e., any disability that may affect a person’s ability to listen, think, speak,
read, write, or follow instructions), mobility disabilities (i.e., people who use wheelchairs,
scooters, walkers, canes and other devices as aids to movement), and sensory disabilities (i.e., a
person with hearing or visual impairments, including total blindness or deafness). Additional
subpopulations are non-English speakers and older adult populations, defined either based on
being over 65 years old or have age-related impairments.

When people with sensory disabilities are present in the elevator lobby, both visual and audio
messaging should be provided [28]. Simply providing a tone to draw people’s attention is

! It should be noted that this report does not address the use of strobe lights and flashing green lights located in the
same area. Testing should be performed to ensure that one type of flashing light does not interfere with other types
already located in the building.
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unlikely to be perceived as an instruction by individuals with severe hearing impairments [29]. A
similar situation would occur if only visual alerts were provided and someone was visually
impaired. Therefore, a tone alert and a flashing light, for example, could be provided to draw
attention to the elevator status signage.

In addition to requiring multiple notification modes, the design of the dissemination technique(s)
has to account for the different perception capabilities of the building occupants. Elderly people
have been found to have difficulty distinguishing between blues and greens visually and hearing
tones above 4 kHz [30]. Also, due to loss in visual acuity, sans serif fonts sized 12 or 14 points
(or larger) are easier for the elderly to read in comparison with smaller fonts [30].

Some requirements for perception of messages have been codified. For the verbal annunciator in
elevator cars, the 2010 ADA Standards for Accessible Design [31] require a minimum level of
10 dB above ambient and a maximum of 80 dB at the source. Also, visual signs need to be
located at least 1015 mm (40 in) above the floor or ground and tactile characters on signs need to
be located within 1220 mm (48 in) to 1525 mm (60 in) above the floor or ground [31]. For the
signs to be observed by all occupants, higher-level signs can be paired with the signs required by
ADA to limit the chance that the signs are obstructed from view in the elevator lobby. For safety
way guidance signs, ISO 16069 states that high-level safety signs ensure visual reinforcement
[32]. Depending on the height of the sign and the viewing distance, the letters on the sign can be
required to be 16 mm (0.63 in) to over 75 mm (2.95 in) as the minimum height [31].

5.2 Comprehension

Once the information is received and noticed, there is the need to present the information in a
way that is useful rather than overwhelming to people observing it. Providing more information,
does not necessarily improve understanding. A complicated sign or symbol only leads to people
spending more time trying to comprehend it and increases the chance that they will misinterpret
the meaning of the sign. Keeping the image or message as simple as possible can allow people to
see the sign, know exactly what is expected of them, and perform the desired action [6].

First, some of the methods used to gain people’s attention can also be used to aid in their
comprehension. For example, green flashing lights, as previously mentioned as being able to
draw people’s attention, can also be used to help them comprehend that there is an exit located
there (near the light) [27].

Second, the categories of information included in the message are important. For example,
people desire to know where the incident is located [3]. Individuals also are more likely to
respond to information that is provided by a credible source, tells them what to do next (i.e.,
what action(s) to perform), and explains why they need to act; i.e., the cause of the disruption in
service or emergency situation [33]. Throughout the message, the use of ambiguous words is
advised against since it can cause confusion for the receiving population [6]. People need to be
able to understand exactly what is going on and anything that causes confusion is not beneficial.
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One factor that can improve sign/message comprehension is the use of pictorials (graphical
symbols) [30]. Pictorials serve as a means to distinguish the signs from adjacent signs that only
contain text. Also, the pictorials can be used as a means of quickly identifying that it is a sign
that is relevant to the person’s current information needs. Where pictorials are used, however,
they should also be accompanied by a text-based warning. Pictorials with textual information
were more effective than either method alone [34].

Where words are required, studies are provided to describe the best way to present textual
information on a sign. One study found that text should be written as bullets rather than
continuous text [21]. Some studies have identified methods of displaying information that are
easier for people to comprehend while driving. In these instances, signs that were limited to three
units of information (i.e., distinct concepts, descriptions, or actions) had better responses [23]
and people were better able to remember an eight-word message when it was broken up rather
than being presented all at once [23]. Also, if a sign had more than one frame, any key words
associated with the message should be repeated in both frames [23]. Regarding the number of
lines, signs that had only one or two total lines (even for bilingual signs) resulted in better
responses [35] and signs with two lines were better understood than those with one or three [36].

Along with the display methods, the font and lettering style can influence how people
comprehend a sign. There are some disagreements in the literature as to what fonts and styles are
the most legible. Sans serif fonts are recommended [37], but at least one study found that
Furtiger Bold was more legible than other sans serif fonts [38]. For the style of the lettering,
lettering that is large and bold and combined with pictorials are more conspicuous [39]. Also, the
most effective legible stroke width to height ratio for both positive and negative contrast letters is
1:5 [40]. Large and bold lettering can be seen from a greater distance. Additionally, signs with
lowercase letters are easier to read than ones where only all uppercase letters are used [41]. In
order to determine the size of the letters needed for a given sign, a formula was developed to
determine the stroke width of letters to be read at varying distances [41].

As was the case with perceiving messages, the comprehension of messages can vary based on
subpopulations. The use of vague terminology or complex message structure can impair the
ability of seniors to comprehend the message [30]. Individuals with cognitive disabilities might
not comprehend what is happening without repeated messages [29]. Similarly, people who
understand the target language, but have a different native language can have more difficulty
understanding a message when the speaker has an accent or if there is background noise [42].

To accommodate the needs of visually impaired individuals, tactile symbols are required for
elevator control buttons as well as emergency communication devices [31]. The use of tactile
signage is another way to allow a person with a sensory impairment to comprehend the message.
The 2010 ADA Standards for Accessible Design [31] provide several requirements for designing
signs that include raised characters. The characters need to be 16 mm (0.63 in) to 511 mm (20 in)
in height, written in all capitals using a sans serif font, be at least 0.8 mm (0.03 in) above the
surface, and the spacing should be between 1.6 mm (0.06 in) to 3.2 mm (0.125 in). In addition to
these requirements, the raised characters also need to be written in Braille.
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Finally, for instances where signs are needed in multiple languages, alternating messages
between the different languages were not more cognitively demanding than simultaneously
displaying both messages [3]. The length of time needed for 90 % of people to read a message in
their native language was 2.0 s [43].

5.3 Credibility

Building occupants need to believe a visual or audible message is accurate, so that they perceive
the information as credible and relevant to them [44]. One way to convey the credibility of a
message is to provide information about the source of the message, i.e., from where (or who) the
information originated [33]. For example, in emergencies, firefighters or the local fire
department maintain credibility for a large proportion of the United States [45]. The accuracy of
the message must be maintained throughout the entire incident. If conditions change, follow-up
messages may be necessary. In these messages, the updated information should be conveyed as
well as the cause of the change. For occupant evacuation elevators, the people waiting should be
made completely aware of when they will be able to use the elevator.

Due to shared cultural backgrounds between the receiver and the source of the message, some
subpopulations will consider certain sources more or less credible than other subpopulations and
seek out other sources of information for confirmation [28]. This could be, in part, caused by a
fear that the suggested actions might not meet their needs [29]. For the messages to be viewed as
more credible, they should originate from sources with which the vulnerable subpopulations
have regular interactions [29].

6 The Use of Symbols in Emergencies

In addition to written signs, symbols can be used. As mentioned previously, the use of symbols
(or pictorals) helps to make a sign more apparent to the people in the building. Additionally,
using symbols benefits subpopulations unable to read text in English. As with the signs, there are
technical requirements that make the symbols more noticeable and understood by the target
population.

A symbol showing sequential steps is the clearest way to provide instructions without words
[46]. However research has shown, for dynamic traffic conditions, words needed to be included
along with graphics [6]. The words add a level of understanding that the people were not able to
obtain from the symbol alone. Thus, symbols and words can be used in combination to augment
one another rather than relying solely on one means of conveying information.

For symbols that are used to convey information, they should be simple, have a close
relationship to what they portray, have a precise meaning, and be easily perceived [47]. This
parallels the research on textual messages in that the use of ambiguous figures (like ambiguous
words) only leads to a lack of understanding. A complicated symbol or one that is not associated
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with the desired action can lead to either lost time as the person attempts to process what the
symbol means and/or noncompliance with the actions to which the symbol is intended to prompt.

Aside from the content of the sign or symbol, how people interpret it is also important. For
example, a series of pictograms that was intended to be read from left to right was read from
right to left by the actual users. This resulted in the opposite behavior than was desired [24].
Even though the symbols accurately portrayed the desired action, how the pictograms were
interpreted was not how they were intended to be read. Had it been recognized how the symbols
would be interpreted, the sign could have been designed in a manner that ensured compliance
with the intended meaning.

7 Recommendations and Canned Messages

Based upon the research presented in this report on waiting and status updates, eight generic
recommendations can be made on the content of elevator status messages to building occupants
waiting in elevator lobbies. No recommendations will be made at this time on the appropriate
ways in which to disseminate, or in this case, display, elevator status messages, since that is the
purpose of an ongoing NIST project on emergency communications (see Kuligowski et al. [20]
for further details).

The recommendations included here on elevator status message content are listed as generic
since there is no one-size-fits-all approach for every building and population in the U.S. It is
important for building owners, building managers, and/or building safety personnel to alter these
recommendations based upon the needs of their building population, and devise a strategy that is
most appropriate. Once the strategy is developed, it is also important to test the messages and
visual signage provided in the elevator lobby through evacuation drills and other programs to
ensure that the message is clear, appropriate, and will be followed safety and effectively. The
generic recommendations on elevator status messages are listed here:

e Provide building occupants with a “countdown until service” message. Whether by time
or number of floors to be served until the elevator (or set of elevators) arrives, this
countdown will make the wait more comfortable to endure and in turn, can reduce the
likelihood that occupants will choose stairs instead of elevators. The countdown should
be based on the upper bound of the expected window because people will be pleased to
be leaving ahead of schedule and become anxious if they feel like there has been a delay
of some kind.

e The expected time to traverse other evacuation options in the building (e.g., a nearby exit
stairway) should also be provided as a static sign located near the stair door. This will
allow people to make the exit route choice that they deem most effective.

e Signage should also clearly include the available capacity of the incoming elevator (or set
of elevators). This will help people to make an informed decision. If there are more
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people than the capacity of a single car (or set of cars), some people may feel more
comfortable taking the stairs instead of waiting for the elevator.

e If there is a scheme used to prioritize elevator service (i.e., serving the fire floor or people
with disabilities before others), this information should be provided. The provision of
priority strategies allows occupants to understand why they are being expected to wait.

e Any change in message should include the reason for this change. For example, if the
elevators are taken out of service for any reason, that reason should be clearly stated in
the elevator status message.

e The source of the message should be included in the elevator status message, especially if
the source of the message holds a high level of credibility with the building population.

e Provide building occupants with information or instructions on what to do once they have
reached the elevator lobby, e.g., leave the building, wait for an elevator, or use the stairs.
Also, occupants should be given instructions on procedures that are specific to the
elevator operation and/or the building emergency procedures related to the use of
elevators. For example, occupants may be required to press the elevator call button
multiple times to call multiple elevators to the same elevator lobby. One way to provide
this information is via training. Another way to provide this information is to include
these instructions to occupants waiting inside the elevator lobby either via static or
dynamic signage.

e Alerts to grab attention and for the provision of information on elevator status should be
provided via audible, visual, and when appropriate, tactile, means.

Canned or standardized messages are included here to provide examples of the recommendations
listed above. First, for individuals waiting for an elevator in the elevator lobby, we have provided
basic examples of the types of information that should be provided in the message, including the
source (or who is giving the message), a brief explanation of the incident, what people should do
about it (i.e., wait here), and the countdown timing for the next elevator (which should be
constantly updated as time goes on).

This is [nameltitle] or [organization].
You have been asked to [e.g., leave the building] because of [event, e.g., fire]
You may choose to wait for the next elevator or use the nearest stair.
The next elevator will be here within [time (minutes)].

Research, provided earlier on visual messages and one introduced here on general messaging
[48], states that messages of three lines or less, no more than 30 words, are more successful at
keeping individuals’ attention and with message comprehension. Therefore, additional options
are provided here if message providers want to reduce the number of lines or words in the
message. These options combine the elevator status timing and the safety actions of the
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occupants. Both pieces of information are equally important. The inclusion of elevator
countdown timing allows for an informed decision by the building occupants as well as a
reduction in personal anxiety level. This timing information should be constantly updated so that
individuals are aware of when the next elevator or set of elevators will arrive on their floor.
Additionally, the purpose of including safety instructions is to reduce occupants’ uncertainty
about what they are expected to do and the potential time spent searching for next actions.

Option 1:
This is [nameftitle] or [organization].
You have been asked to [e.qg., leave the building] because of [event, e.qg., fire]
You may choose to wait [time (minutes)] for the next elevator or use the nearest stair.

Option 2:

This is [nameltitle] or [organization].
You have been asked to [e.g., leave the building] because of [event, e.g., fire]
You may choose to wait no more than [time (minutes)] for the next elevator or use the nearest
stair.

Research also described earlier suggests that visually-presented messages provided in bullet form
are more successful at conveying information when compared with messages written in
continuous text. For that reason, a bulleted example message is provided below to accommodate
this research finding as well as to accommodate technology with limited space to display
message text.

Message from: [name/title] or [organization].
Event: [briefly describe event]
Action: Wait here, next elevator: [time (minutes)] or take stairs

The second line in the messages displayed above informs occupants about the specific situation
that is happening in the building. The intent here is to help reduce uncertainty (and information
seeking) about the event and let the building occupants make an informed decision based on their
perceived risk. It can also help reduce the burden associated with the fairness of waiting. If, for
example, the event causing the evacuation is further away from their location, waiting while the
elevators evacuate other occupants on or near the fire floors may be more acceptable. If this
event-based information is included in the original warning message (instructing people to
evacuate or relocate, for example), then information describing the circumstances of the event
may not be necessary to provide to occupants waiting in the elevator lobby. See examples below:

Continuous message example:

This is [nameltitle] or [organization].
Please wait [time (minutes)] for the next elevator or use the nearest stair.
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Bulleted message example:
Message from: [namef/title] or [organization].
Action: Wait here, next elevator: [time (minutes)] or take stairs

If the elevators are taken out of evacuation service for some reason, e.g., it is no longer safe to
evacuate building occupants using the evacuation elevators, an example message is provided
here asking for occupants’ attention, listing the source of the message, giving the reason why the
elevators are out of service, and telling people what to do next. Attention can also be achieved by
sounding an alert tone and providing a visual notification simultaneously (rather than or in
addition to stating “Attention please”).

Attention please.
This is [nameltitle] or [organization].
The elevators are now out of service because [specific reason]
Please [e.g., use the nearest stair to leave the building]

The third line, discussing the reason why the elevators are now out of service, is included to
explain why this change was made. Explaining the reason for this change in elevator service
helps to maintain credibility in the sequence of elevator status messaging as well as prompting
building occupants to understand why they need to change their actions. Both the reason for the
change and the fact that the elevators are no longer in service should be included in this message.

Research also described earlier suggests that visually-presented messages provided in bullet form
are more successful at conveying information when compared with messages written in
continuous text. For that reason, a bulleted message option is provided below to accommodate
this research finding as well as to accommodate technology with limited space to display
message text.

Message from: [name/title] or [organization].
Change: Elevators are out of service
Reason: [Reason for change here]
Action: [Take stairs, for example]

In all examples provided above, the person giving the message identifies themselves by name,
title, and/or organization. Knowing who is providing the message aids in its credibility. If the
message source has a position of authority, his/her title can be used when giving his/her name.
Ideally, the person or organization is one that the building occupants, especially vulnerable
subpopulations, deal with on a daily basis. If the message is coming from an organization, it
should be one that the building occupants trust to provide information about evacuations and/or
elevators (e.g., building management or the fire department). Alternative ways to include the
source of the message are the following:
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From: [name/title] or [organization]
As [title], I want to inform you that...
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