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a b s t r a c t

Although objective safety is a widely studied topic in ergonomics, subjective safety has received far less
research attention. Nevertheless, most of human decision-making and behavior depends on how we
perceive our environment. This study investigates the effects of various environmental design charac-
teristics on people's safety perception in a passenger ship context. Five different environmental design
characteristics were manipulated to increase the openness of the space or to create more clear navi-
gation, resulting in 20 different cabin corridors for a passenger ship. Ninety-seven respondents were
asked to rate these corridors on the perceived safety in an experiment. The results showed that people
feel more safe when the corridors have a curved ceiling, when the walls do not have a split-level design,
and when there is a view to the outside. Designers can use these insights when designing future
environments.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Safety is a critical determinant for people's quality of life
(Cummins, 1996; Stamps, 2010; Van Rijswijk et al., 2016), andmuch
research has been devoted to create safer products (e.g., Benedyk
and Minister, 1998; Min et al., 2012; Wilson, 1984) and environ-
ments (e.g., Duarte et al., 2011; Hsiao et al., 2013; Stamps, 2005a,b;
Vilar et al., 2013), such as cruise ships (Papanikolau, 2009). How-
ever, when experiencing environments in daily life, people are
generally hardly able to effectively evaluate the objective safety
level of their environment (Ahola et al., 2014; Campbell et al., 1976).
Instead, people often rely on their perceptions to ascertain an en-
vironment's safety. Consequently, it is important to go beyond
objective safety (‘being safe’) by uncovering the factors that influ-
ence whether people will ‘feel safe’ (Van Rijswijk et al., 2016).

People need to feel safe before they can feel comfortable and
experience other positive emotions, such as enjoyment (Epstein,
1990; Sheldon et al., 2001). As a consequence, positively influ-
encing people's safety perceptions is especially critical for envi-
ronments with entertaining purposes, such as cruise ships. Cruise
ship operators transport passengers by sea for pleasure, and

passengers' comfort is one of their main priorities (Yarnal and
Kerstetter, 2005). Thus, it is important to understand how safety
perceptions are evoked to minimize uncomfortable feelings in or-
der to guarantee passengers' enjoyment of the cruise experience
(Baker, 2013).

One way to evoke more positive safety perceptions is through a
successful environmental design. In this respect, various scholars
have proposed that designers1 need to consider safety perceptions
in the design process (Ahola et al., 2014, Kim et al., 2004; Vilar et al.,
2013; Williamson et al., 1997). However, evidence exists that it can
be challenging to design cruise ships that ‘feel safe’. First of all, prior
research has demonstrated that significant differences exist be-
tween users and designers with respect to their perceptions of
design objects, which makes the transfer of consumer needs into
technical and design specifications challenging (Blijlevens et al.,
2009; Hsu et al., 2000). Second, designing passenger ships is a
complex design process with many conflicting requirements (e.g.,
technical demands caused by moving on water, berth capacity,
safety regulations, comfort). Third, in the study of Ahola et al.
(2014), it was identified that shallow and narrow cabin corridors
of the passenger ship have a negative influence on passengers'
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1 With the term designer, we mean different experts that are involved in the
interior design of a ship, such as industrial designers, architects, and ship engineers.
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safety perception and because of this passengers also feel more
uncomfortable in these environments. Taking into account the fact
that these spaces cover a significant area of passenger ships and
that designing passenger ship is a complex endeavor, ship ‘safety’
designers' would benefit from more knowledge on the specific
environmental design characteristics (e.g., design of ceiling, walls,
and doors) that they should consider during the design process in
order to evoke more positive safety perceptions.

To provide these insights, research has started to investigate the
effects of certain environmental design characteristics on safety
perceptions. However, this stream of research remains relatively
scarce and only limited insights are offered to designers to use as a
starting point in their design process. The majority of studies have
focused on the importance of lighting (Haans and de Kort, 2012;
Vilar et al., 2012, 2013) and colors (Dalke et al., 2006; Duarte
et al., 2011) for improving people's safety perception. Moreover,
research has started to uncover the effects of physical environ-
mental design characteristics, such as the design of the ceiling,
walls, and doors. For example, Stamps (2005a,b, 2010, 2013) has
investigated the influence of physical environmental design char-
acteristics on people's perceptions in urban settings. These findings
showed that physical design characteristics in an environment in-
fluence the degree of enclosure (open vs. enclosed) and thereby the
ability to perceive and move, which are the most important influ-
encing factors for people's safety impressions in urban settings.
Although these studies provided important insights, more research
is needed to comprehend people's safety perception in specific
indoor settings for which safety is essential in order to experience
other positive emotions, such as passenger ships.

In a qualitative study, Ahola et al. (2014) provided some first
exploratory insights on the architectural elements that can affect
people's safety perceptions in a passenger ship. Their findings
suggested that openness and guidance are preferred characteristics
for a safe ship environment. We propose that by purposefully
designing and arranging specific environmental design character-
istics (e.g., design of the ceiling, walls, and doors) in passenger
ships, it is possible to trigger greater openness or a better feeling of
guidance in order to make people feel safer and increase their
comfort. However, to effectively design for safety a more detailed
understanding is needed on how specific environmental design
characteristics will influence safety perceptions.

The present research contributes to the literature by investi-
gating the effects of five environmental design characteristics that
were shown to influence environment-human interaction (Sagun
et al., 2014) on openness and a feeling of guidance, and conse-
quently, on people's safety perceptions for a passenger ship context.
Specifically, we focus on people's first impressions of safety that
influence these impressions when encountering a new environ-
ment. As discussed, these first impressions are important for people
to feel comfortable and enjoy the cruise experience. Providing an
understanding on this matter is important for two reasons. First, it
contributes to our understanding on which environmental design
characteristics contribute to people's safety perceptions in indoor
settings. Second, more knowledge on the relationship between
environmental design characteristics and safety perceptions is
relevant for designers when designing environments in which
people will feel comfortable.

2. Design for subjective safety

In the literature, openness is recognized as one of the most
desirable characteristics to create a safe environment (e.g. Fisher
and Nasar, 1992; Stamps, 2005a,b, 2010; 2013). More openness in
an environment results in a greater ability to move (Nasar et al.,
1993; Stamps, 2013) and a greater ability to perceive (Appleton,

1975/1996; Stamps, 2005b, 2013), which are both directly linked
to the objective safety of an environment. For example, it is
demonstrated that people tend to prefer wider corridors when
navigating in an emergency situation (Vilar et al., 2012, 2013). If
movement is restricted, a potential escape is prevented, and
blocked visibility prevents people or animals to see potential en-
emies or other sources of danger, which both will decrease their
survival chances (Gibson,1979; Stamps, 2005a). In addition to these
effects of openness on objective safety, prior research has demon-
strated that people's perceptions of safety in urban environments,
such as areas with buildings and parks, are also influenced by
openness (Mambretti, 2011; Stamps, 2005a, 2013). Stamps (2005a)
concluded that for urban environments enclosure and openness are
reflected by five physical variables: 1) percentage of view covered
by obstacles (limiting the motion and vision); 2) percentage of re-
gions permitting both vision and motion; 3) lightness; 4) distance
of the visibility, and 5) number of sides open at the scene. These
variables are rather general and to a certain extent determined by
the space/environment in which people are moving. Nevertheless,
designers could also use other more specific environmental design
characteristics (e.g., design of the ceiling, walls, and doors, and
views to the outside) to create more (impressions of) openness in
an indoor setting.

In addition to openness, an environment that offers people the
feeling of a clear guidance can positively influence people's safety
perceptions. If people have difficulty finding their way, this may
result in stress, anxiety, and confusion (Dogu and Erkip, 2000). As a
consequence of this uncertainty and stress, people may feel less
safe in such an environment (Ahola et al., 2014). When navigating,
people rely heavily on the spatial properties of the setting (Arthur
and Passini, 1992). For example, people use distinguishable features
of the environment as landmarks to help them find their way (Emo
et al. 2012). From a safety perspective, the guiding characteristics of
the environment should be easily recognizable, because this en-
ables people to effectively create or reconstruct cognitive maps of
the environment (Zeisel, 2006). While navigating, these cognitive
maps help people remember how to find their way, which is
essential for daily life and even for their survival.

Based on the former, we conclude that openness and a feeling of
guidance are important criteria for evoking a positive safety
perception. By designing specific environmental design character-
istics, such as ceilings, walls and doors, designers can trigger
openness in a space or enhance people's feeling of guidance. The
present study focuses on investigating the effects of such envi-
ronmental design characteristics on people's safety perceptions in
passenger ships.

3. Methodology

To test the effects of various environmental design characteris-
tics that are likely to trigger openness and a feeling of guidance on
people's safety perceptions, we performed an experimental study,
in which 97 participants rated variations of cabin corridors of a
passenger ship in which the environmental design characteristics
of circulation, dimensioning, shape and geometry, finishing mate-
rials and accessories weremanipulated. As we aimed to understand
people's first impressions of safety when encountering a new
environment, we used pictorial representations of the environ-
ment. Pictorial representations can provide a good indication of
how people will perceive a particular environment when seeing it
for the first time. Accordingly, pictures have been frequently used in
other recentwork onpeople's preferences and safety perceptions in
environments (e.g., Stamps, 2007, 2012, 2013; Van Oel & Van den
Berkhof, 2013). Furthermore, a study on the visualization of urban
spaces suggested that static color images are at least as effective as
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