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ABSTRACT

EFFECTS OF WHITE SPACE ON CONSUMER PERCEPTIONS OF VALUE IN
E-COMMERCE

By Sin Lee Loh

As e-commerce becomes an increasingly large industry, questions remain about
how the isolated effects of design elements on websites influence consumer perceptions
and purchasing behavior. This study used a quantitative approach to measuring the effect
of a ubiquitous element of design, white space, on the perception of the monetary value
of individual items. White space is a key component of design and website usability, yet
it has been shown to be related to the perception of luxury. Little is known about the
direct relationship between manipulation of white space and the outcomes on consumer
perceptions of value in an e-commerce context. This study found no significant
difference between two levels of total white space area (large vs. small) measured by
participants’ perceived cost of items (chairs). In contrast, while holding total white space
constant, the effect of white space distance between images was significant for males but
not for females. Additionally, no significant relationship between gender and frequency
of online shopping behavior was found, y’(1) = 3.19, p = .07, ¢ = .17. Gender and
amount of time spent per month online were significantly related, y’(1) = 6.21, p =.013,

$=.24.
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Introduction and Review of Literature

White Space in Design

“White space" is the term used in the visual arts to describe the space around
subject(s) in a visual scene or composition (Finke, 2001; Robertson, 1994). White space
need not necessarily be “white,” because it can also be described as “negative space” that
surrounds a subject or image. It therefore can be any dominant background color in a
composition in which the foreground content or context is referred to as “positive space.”
In photography, negative spaces are used to draw attention to the foreground and aid in
the depiction of scenes accurately by depicting the relationship of objects to each other
(Krages, 2005). In essence, visual boundaries are formed by the relationship between
white spaces and the subject in a visual scene. When used skillfully, white space acts as a
directive visual signal to call attention to information (Amare & Alan, 2013) and acts as a
key element in artistic composition by defining the subjects and bringing balance to
visual scenes. Among designers, use of white space is known to provide context to evoke
moods (Finke, 2001) as well as to communicate symbolic meaning (Robertson, 1994). In
addition to print, the concept and advantages of proper use of white space has been
proposed to apply to on-screen environments in a similar manner (Ahrens & Bovee,
1994).
Usability and White Space

On a screen interface, white space is known as the on-screen areas that do not
contain text, graphics, or other visual elements (Bradshaw & Johari, 2000). White space

does not just serve an aesthetic purpose, but adds functionality as well (Bernard,



Chaparro & Thomasson, 2000). White space is critical for imposing structure to organize
and differentiate content by providing contrast against content and text (Bradshaw &
Johari, 2002; Morgan, 1999; Parker, 1988). When effectively used in layouts, white
space forms visual structure by defining relationships between elements in ways that can
emphasize and draw attention to important elements (Truchard & Katz-Haas, 1998;
White, 2011). The presence of white space allows users to visually delineate content
from the background and content from other content by providing a spatial boundary
(sometimes referred to as “padding” in the web-design field). Good use of white space
aids users in recognizing relationships between visual content and forms an essential
component of usability on web interfaces in the design industry (D’angelo & Little, 1998;
Nielsen & Gilutz, 2003; Thiiring, Hannemann, & Haake, 1995).

Usability is defined by ISO 9241-11 (1998) as the effectiveness, efficiency, and
satisfaction of a system used by specific users to achieve specific goals. Presently, the
general effects of white space on usability are not well understood even though white
space is accepted as common good practice by the design industry. Guidelines for
usability for web interfaces generally encourage the “effective use” of white space
(D’angelo & Little, 1998; Nielsen & Gilutz, 2003; Truchard, & Katz-Haas, 1998),
although the definition of “effective use” of white space is vague at best (Cunliffe, 2000).
Some studies have advocated using white space sparingly as a guideline (Spool, 1997),
although there are few empirical studies demonstrating a direct link between white space

usage and measurable usability outcomes.



Clutter is a state where an excessive number of visual items detract users from
efficient task performance (Rosenholtz, Mansfield & Jin, 2005). In an analysis of design
features and layouts of e-commerce websites from China and the United States, Lo and
Gong (2005) found that Chinese sites tended to use less white space as they had a greater
variety and density of layout elements and content. They concluded that this resulted in
Chinese sites appearing “more cluttered.” Designers have cautioned against “cluttered
interfaces,” as they are less effective at communicating (Burns, Vent & Hansen, 1988;
Felici & Nace, 1987). Indeed, published guidelines often advocate the proper use of
white space to facilitate users in readability and effective visual search (Carusso, 1986;
Petterson, 1993). Reading speed, comprehension, and subjective satisfaction have been
shown to be affected by manipulation of white space (Chaparro, Shaikh, & Baker, 2005;
Chaparro et al., 2004). Rau, Gao and Liu (2007) advocated designing “simple” web
portals with greater use of white space because they result in greater task efficiency,
fewer errors, and higher subjective satisfaction ratings than do “rich” web portals.

Why is “simpler” better? One explanation is that a large amount of content (and
inversely, a small amount of total white space) can cause excessive cognitive overhead
(Dalal, Quible & Wyatt, 1999). Content competes for cognitive resources, and because
human working memory is limited, excessive content places additional load on
information processing and reduces the cognitive resources left for comprehension.
Therefore, effective application of white space allows users to direct their cognitive
resources more efficiently and effectively to task-related content. White space may also

play a role in the proximity-compatibility principle in which users must mentally



integrate information sources to perform tasks (Wickens & Carswell, 1995). The
proximity of two related elements needed to perform a task or mental operation
maximizes efficiency and reduces the cognitive load required. Conversely, employing a
greater distance (and therefore increasing the amount of white space) between other
incompatible or irrelevant elements diverts attention away from making associations
between incompatible elements. Therefore, white space may be an invisible, but integral,
component in efficient task performance in an online retail context, which may contain
multiple task-related elements with varying amounts of white space between elements.

Perceived ease-of-use. Interacting with a system to achieve a goal requires effort
that users perceive even before they perform any actions towards their goal. The
“perceived ease-of-use” therefore refers to the perceived amount of effort that users
believe are required from them to carry out a task (Davis, 1989). White space is highly
related to the perceived ease of use. In a comparative usability test of e-commerce
websites, Smith (2008) observed that senior citizens made the most favorable comments
about websites with the highest amount of white space, perceiving that greater use of
white space made web seem pages “easier to understand.”

Information density. Because an individual display screen size is fixed,
increasing the amount (and/or size) of content results in a reduction in white space,
within the same visual display. Information density is therefore the total amount of
content that is displayed on a web page (Huang & Yang, 2011). The total amount of
white space on a screen cannot be manipulated without a subsequent proportional change

in information density, and vice-versa. There is some debate on the effects of white space



on usability. Some researchers have mentioned that a greater amount of white space had
positive results on usability (e.g., Chaparro et al., 2004; Nielsen & Gilutz, 2003; Ray,
Gao & Liu, 2007), while other researchers have found that poor application of white
space does not impact task performance (Chaparro, Shaikh & Baker, 2005). Spool et al.
(1997) found that users perceive websites with greater amounts of white space as more
difficult to read, search, and use. Spool et al. hypothesized that because users tend to
visually skim instead of focus on details, high information density aids users in visual
search tasks. That is, more amount of content present on the screen increases the
likelihood that users will find their target amongst the content by visually scanning the
page. According to Spool et al., spreading information out causes the inefficient need to
scroll because task-relevant content may be located in other parts of a continuous page
that does not fit in the visual space on the screen. Increasing information density has also
been shown to result in greater performance without loss of accuracy or subjective
satisfaction (Staggers, 1993).

The value of usability and white space. Usability, whether real or perceived,
has a psychological value on the experience of using a website, and therefore websites
with good usability add value to online experiences by providing an effortless positive
online experience (Okwonkwo, 2005). Usability provides economic utility (or value) to
the users by enhancing the quality of their experience, and the application of good
usability principles to website design in e-commerce provides discernible economic
outcomes. Casalo, Flavian, and Guinaliu (2008) found that good website usability

increased customer satisfaction and loyalty and was significantly correlated with an



increase in positive word-of-mouth for financial service websites. In a similar study,
Bolchini, Garzotto, and Sorce (2009) demonstrated that good website usability was
correlated with a positive perception of brand image, which is important for maintaining
customer relationships. In addition, Nielsen and Gilutz (2003) analyzed 42 cases of
website redesigns and found that there was an average improvement of 100% in sales and
conversions after redesigns were made by applying usability principles, including the
effective use of white space. The return on investment for good usability has been
demonstrated, but few researchers have isolated the effects of white space on websites
independently of the application of other good usability principles. Clearly, the use of
white space plays a role in usability, and usability has an economic value. However, to
our knowledge, no studies have focused on the direct impact of manipulating either the
total amount of white space present or the amount of white space between content on
usability.

White space, trust, and credibility online. In a study on the “design look” of
web sites, Fogg et al. (2003) showed that the most prominent issue in consumers’
evaluations of a website’s credibility lay in the design of the site. They further stated that
almost 50% of consumers’ comments about credibility was related to the design in
general or was focused on specific elements such as the layout (with proper use of white
space as a structural differentiator) and colors. A study by Wang and Emurian (2005)
showed similar results: consumers judged web sites’ trustworthiness based not just on the
graphical elements themselves, but also based on good layouts structures that made the

websites look “comfortable to read, navigate, and use.” These studies highlight the



importance of white space in the context of website layouts that cater to the consumer
looking to purchase online. Promoting trust and credibility is extremely important to the
e-commerce retailer in influencing consumers’ purchasing decisions. However, although
white space is mentioned in relation to the concept of “good layout,” extrapolating or
isolating the effects of the use or amount of white space on influencing consumer
perceptions of credibility has not been attempted.

The Online Retail Environment and Purchasing Behavior

The rapid growth of e-commerce in the 1990s was met with widespread adoption
and acceptance by consumers and retailers alike (Kalakota & Whiston, 1997). Indeed,
the rapid growth in e-commerce sales through the 2000s has remained strong as reflected
by the total yearly sales through e-commerce channels that grew from $27.6 billion in
2000 to $143.4 billion in 2009 (White & Ariguzo, 2011). In the latest U.S. Census
Bureau report from the Retail Indicators Branch, $224.4 billion in total sales were made
via e-commerce in 2012 alone.

The interaction of consumers with e-commerce has thus fundamentally changed
purchasing behavior (Bellman et al., 1999) by eliminating the constraints of time and
space that limit the traditional retail experience of the physical world (Kalakota &
Whiston, 1997). Websites have also become a valuable point-of-contact for retailers and
act not just as a marketplace to sell products or services, but also function as a
communication channel with current and potential customers (Hoque & Lohse 1999).

It is well-known that the physical environment in traditional retail contexts shapes

customer behavior (Bitner, 1992; Donovan & Rossiter, 1982). Baker (1986) proposed a



conceptual model with three categorical factors of a retail environment that influence
purchasing behavior: (a) social factors (e.g., the people present); (b) ambient factors (e.g.,
smells, sounds, and other cues that may or may not be consciously perceptible); and (c)
design factors (e.g., store layout). The design factors of retail stores such as the layout,
color, and clutter present influence emotional states, which therefore affect purchasing
behavior (Baker, 1986). Critically, the layout and the physical arrangement of items and
furniture serve a functional purpose that can facilitate consumer goals (Bitner, 1992).

For online retail contexts, Eroglu, Machleit, and Davis (2001) have introduced a
model that also factors environmental cues as part of the shopping experience. Their
model provides a framework based on the Stimulus-Organism-Response (S-O-R)
paradigm originally developed by Mehrabian and Russell (1974), in which online
environmental cues (stimuli) influence the internal state of the individual (organism)
leading to purchasing outcomes (response). As the online shopping experience differs
significantly from the context of traditional retail and relies primarily on visual cues via
screens, in Eroglu et al.’s (2001) model they proposed that the environmental cues can
therefore be broken down by task relevance. High task-relevance refers to content that
directly enables users to complete purchasing goals, for example, pictures of products and
verbal descriptions or reviews. Low task-relevance refers to cues of the online
environment (such as amount of white space, colors used, and fonts) that are
supplementary to the experience that do not affect task-completion directly but play a part

in eliciting moods and maintaining a certain brand image. These cues affect the



individual’s internal states on cognitive and affective levels which, in turn, elicit approach
or avoidance response outcomes on the online shopping experience.

In an empirical study of the S-O-R model on online retail, Mummalaneni (2005)
found that design factors had a statistically significant effect on consumer ratings of
pleasure and likelihood of future purchases, and yet also found that time and dollar
amount spent by participants were not significantly influenced by design factors.
Mummalaneni offered an explanation for the lack of purchasing behavior as influenced
by the characteristics of the student participants who may have had budgetary constraints
typically associated with student lifestyles. In his conclusion, Mummalaneni proposed
that website design is critical to the success of e-commerce websites, and recommended
that future research focus on testing the S-O-R framework by examining the design
variables that affect virtual store environments and purchase behaviors.

In a related study of three online bookstores, Liang and Hai (2002) found that
participants most frequently cited the design as the reason for their attraction to one
online store over other stores. Design was followed by price, reputation, and special
product needs. Design quality of the website (as assessed by both consumers and
experts) was significantly correlated with consumers’ self-reported likelihood to return
for future purchases and was also consistent with the actual purchase outcomes during the
study. Thus, design quality was not only a predictor of consumers’ choice to visit, but
more importantly, of merchandise sold, demonstrating a measureable economic outcome

of applying good design principles to online retail websites.
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Although existing literature has proposed that environmental design cues
influence consumers on shopping sites, few studies have attempted to quantify the
specific effects of variables that contribute to overall satisfaction (McKinney, 2004).
Again, white space, although a ubiquitous design factor present in all online retail
contexts, has not yet been quantifiably measured in isolation of other design factors as an
independent variable on shopping behavior.

White Space and Consumer Perceptions

White space, although described as an absence of content, is not devoid of
meaning and influence. Indeed, there has been is a long history of designers speculating
on the value and function of white space in art, design, copy, and advertising (Book &
Schick, 1997; Drewniany & Jewler, 2011). In graphic design, skillful employment of
white space, color balance and contrast were key principles in producing and evaluating
good trademark designs, which in turn are significant factors for conveying an idea or
selling products (Chen, Cai, Huang, & Ku, 2003; Levine, 2000). Similarly, in
commercial visual advertising, Pracejus, Olsen and O’Guinn (2006) reported that white
space is believed to convey “elegance, power, leadership, honesty, trustworthiness, a
modem nature, and a refined taste associated with the upper social strata” by a survey of
creative directors at major advertising agencies in North America. In their empirical
study involving naive consumers, Pracejus et al. also found that consumer perceptions of
quality, prestige, and purchase intentions were significantly influenced by the use of
white space, which mirrors the beliefs held by social-cultural art history theories and the

creative directors.
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These theories in art and advertising demonstrate a relationship between white
space and the perception of luxury or quality consistent with a study by Mortelmans
(2005) of retail clothing stores. He observed a relationship between the design of
displays in shopping windows and the prestige of the store brand. Windows that
maximize emptiness were closely correlated with the most prestigious stores (such as
Yves Saint Laurent and Salvatore Ferragamo), whereas store displays that conveyed an
impression of bulk sales and chain stores with low prices were correlated with less
prestigious stores (such as H & M and Bennetton).

Subjective price perception. Lichtenstein and Burton (1989) found some
evidence that consumers’ subjective perception of product quality was correlated to
objective measures of quality based on empirical testing, independent and expert opinions
and user surveys. Objective measures of quality, in turn, have been found to be
correlated to price across multiple product categories (e.g, Gerstner, 1985; Morris &
Bronson, 1969; Oxenfeldt, 1950). These findings provide support for the price-quality
schema; the general belief held by consumers that levels of price are positively correlated
to levels of quality (as defined by Lichtenstein, Ridgway, & Netemeyer, 1993), and vice-
versa.

In addition to the price-quality schema, price perception is also known to be
moderated by general awareness of prices (Dickson & Sawyer, 1990), socio-economic
standing (Gabor & Granger, 1961) as well as demographic factors such as age, gender

and experience (Munnukka, 2008). Perceived value could also depend on a variety of
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other internal factors such as personality, preferences and current affective states that can
exist independently or interact with the environmental cues during a shopping experience.

Prestige and luxury. Mortelmans (2005) attributed the relationship between
emptiness and luxury to Norbert Elias’ (1982) civilization theory that proposes that
higher socio-economic classes acquired the ability to control impulses through the
process of civilization. They are therefore better able to control the natural human urge
to fill empty spaces, a phenomenon popularly known by the Latin expression, “horror
vacui” (fear of emptiness). The power to retrain the self from this urge is thus classified
as a sign of distinction and therefore, “amor vacuii” (love of emptiness) becomes a
marker for class, prestige, and luxury.

In formal microeconomic theory, scarcity restricts supply, and therefore forces the
price of scarce commodities to rise to the level of where decreasing demand (due to rising
prices that places the product out-of-reach for an increasing number of consumers) meets
the available supply. The preferences of consumers are assumed to be independent of the
supply. That is, scarcity should have no psychological effect on value although it
increases the market value (price) and decreases the demand due to the reduced buying
power of consumers as prices increase (Lynn, 1991). However, there have been historical
assumptions that scarcity increases the perceived value of products (Cialdini, 1993).
There 1s evidence to suggest that, contrary to economic theory that scarcity does not have
a psychological effect, people come to associate scarcity with expensiveness and to

associate expensiveness to quality, thereby increasing the desirability of expensive
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products (Monroe, 1973). This shows a link between perceived scarcity and assumptions
of price and quality, which are hallmarks of luxury.

Perhaps the controlled window displays and extensive use of white space by
luxury brands in Mortelmans’ observations in 2005 are an extension of efforts by a luxury
market that seeks to perpetuate an illusion of scarcity (Catry, 2003). This study proposes
that white space could act as a visual indicator of scarcity and therefore indirectly
increase the perception of price and value of luxury products, generalizable to online
retail contexts.

Purpose and Research Questions

Many questions remain on the quantifiable benefits of white space as an isolated
design variable on web interfaces. The purpose of this study was to examine the effects
of white space a design factor with a quantifiable measure and to examine the
relationship between varying amounts of white space and perception of monetary value
of products displayed on e-commerce websites. The main research question posed by
this project is: How does white space affect consumer perceptions of monetary value of
items sold via e-commerce channels? In addition, this study sought to answer the
question: While controlling for information density and the total amount of white space,
how does the amount white space between objects affect consumer perceptions of

monetary value?
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Method
Participants

A total of 108 participants were recruited for this study. All participants of this
study were students enrolled in General Psychology classes and recruited through the
Department of Psychology of San José State University through an online subject pool
management system, SONA. A power analysis using G*Power (Faul, Erdfelder, Lang, &
Buchner, 2007) showed that the largest sample size for any analysis needed to detect a
medium effect size (a = .05, power = .80) was 108. All participants had to meet the
following criteria in order to participate:

1) Have no known motor or sensory problems besides minor vision impairments

corrected by regular prescription glasses or contact lenses.

2) Be an experienced computer user who spent an average of at least two hours

using a computer each week.

Participants who met the criteria and completed the study were compensated with
course credit for their time. A raffle to win a $50 gift card was conducted at the
conclusion of the study. Participants’ ages ranged between 19 and 33 years (Mage = 19.89
years, SD = 1.75 years). Overall, 93.5% of participants had previous experience
shopping online, and 8.3% had previous experience of buying furniture online.
Cumulatively, the participants self-reported approximately 69.3% of the time that they
spent between $1 to $100 shopping online per month. All participants gave their
informed consent. This study was approved by the San José State University Institutional

Review Board (See Appendix G).
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Instruments and Materials

Participants used Dell Optiplex 990 desktop computers running a Windows 7
Professional (64 bit) operating system with an Intel Core 17-2600K CPU (3.40 GHz)
processor and 4GB of RAM. The displays were 20” widescreen liquid crystal display
(LCD) monitors with 1600 x 900 resolution running at 60Hz. Standard keyboards and
mice were used as input devices. A web browser, Mozilla Firefox 20, was also used.

For the purposes of this study, a generic retail furniture website was created by the
experimenter with chairs displayed as items for sale as visual stimuli. The website layout
visually mimics current retail furniture e-commerce websites, complete with visual
details such as headers and navigation, which were non-interactive for the purposes of
this experiment (See Figure 1). The stimuli (chairs) and context (furniture retail website)
were chosen for the following reasons:

1) Participants were assumed to have minimal experience buying furniture

(either online or in general) as young adults, thereby minimalizing the
likelihood that participants had knowledge of prices they could draw upon.

2) The estimated value and/or quality of the chairs had to be made purely on the

visual characteristics of the chair and environmental cues alone.

3) Chairs and furniture were assumed to be gender neutral products.

4) Chairs and furniture would elicit minimal affective reactions.

5) It is reasonable to assume that one chair could come in different colors, and

each color would be of the same price.
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Generic 01234567
Furniture
Online

‘ Dining Bedroom Outdoor Workspace Storage Lighting ‘ Rugs | Accessories

Shop by category

Recliners
Chaises

Ottomans & Benches

Coffee Tables

Floor Lamps

Storage & Shelving

Rugs

Accessories

These three chairs have the same price.

How much do you think one of these items costs? Please enter a value between 100 - 900.
00 [Enter]
(11 of 60)

Figure 1. Retail furniture website created by experimenter.

In the two-image condition (large total white space), two chairs were displayed on
the website, while in the three-image condition (small total white space), three chairs
were displayed. Chair images were curated from a convenient sample of websites of
well-known retailers that sell chairs: Design Within Reach (http://www.dwr.com/), Ikea
(http://www.ikea.com/), Target (http://www.target.com/), Overstock.com
(http://www.overstock.com), and Home Depot (http://www.homedepot.com/). Only
photos of chairs taken from an isometric perspective on a white background were used.
Additionally, only chairs that were of a uniform color (no patterns) were chosen. Digital
editing to recolor and resize the visual stimuli to standardize the sizes, colors, and

contrasts was done using Adobe Photoshop CS 6 Extended. Occasionally, images were
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digitally manipulated to create extra images to satisfy the exact number of images (per set
of three) needed for the entire experiment.

Images used as stimuli were manipulated to exact dimensions of 300 x 300 pixels
(90,000 px?). A total of 20 image sets of 3 were created, with each set featuring the same
chair in different colors (See Appendix B). A custom-made program was developed for
displaying stimuli and recording participant inputs using the Python programming
language and the Django web framework. The sets of stimulus images and participant
data were stored in an SQLite3 database. The entire application was served by a Mac OS
X computer through web servers (Django and Twistd). Thus, participants were able to
use a web browser to interact with the stimuli to add to the realism of the experiment as
an online shopping experience.

Design and Procedure

After giving informed consent, all participants were asked to be seated
comfortably in front of the monitor with their face parallel with the screen approximately
20 inches away. Instructions were given to participants to “guess the amount of one of
the items” on the website that they saw and to key in the approximate monetary value of
items on the screen in a text box. Below the images displayed, there was also a line of
simple text with the instruction: “How much do you think one of these items costs?
Please insert a dollar value between 100 and 900.” The input text box sat below this line
of instruction (See Figure 2). If participants entered a value outside of the specified
range, an error message in red appeared with the additional instruction, “You must enter a

value between $100 and 900!” for that trial (see Figure 3).
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This study used an experimental mixed factorial (2 x 3) design. The first,
between-subject, factor manipulated the fotal amount of white space by increasing or
decreasing the number of images displayed (two images or three images). The second,
within-subject, factor manipulated the white space between images viewed (near,
medium, and far), while holding the amount of white space constant. Participants were
randomly assigned to one of two experimental groups via a random number generator.
One group was exposed to a two-image condition with a large amount of total white
space (754,875 px” of total white space), while the other group was exposed to a three-
image condition with a smaller amount of total white space (664, 875 px” of total white
space). Total white space is calculated by taking the area of the white space, not

including the area of navigation and area of images (See Figure 3).

Generic
Furniture
Online

Figure 2. Instructions and error message displayed if participant attempted an input

outside the specified value range.
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Generic
Furniture
Online

Figure 3. Area of total white space is colored blue in this sample displaying 3 images.

Total white space in this sample is 664, 875 px°.

The linear order of images presented was randomized for each trial. For
participants in the two-image group, the program randomly selected two images out of a
three-image set and randomized the order displayed. The 20 image sets created were
displayed with a small (12,000 pxz), medium (24,000 px2) and large (36,000 pxz) amount
of white space between objects, thereby making the horizontal distance between objects
near (40 px), medium (80 px) and far (120 px), respectively. These distances were
chosen so that the largest distance would still accommodate the visual arrangement of at
least three objects in a horizontal plane on a 1600 x 900 screen (See Appendix C). Trials
were determined by uniform random sampling without repetition, using the Python
function “random.sample()” to generate trials displayed on the screen for each
participant. That is, all participants saw all 20 image sets at all levels of between-object

white space, with trials and images within each set presented in a random order (see
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Appendix B). A total of 60 randomized trials were recorded for each participant. Each
participant provided three data sets for the between-object white space: small (20 trials),
medium (20 trials), and large (20 trials). At the conclusion of the experiment, a short
demographic questionnaire was administered via the web browser (See Appendix D).
Measures

In each trial, participants entered a dollar value estimate of the cost of one of the
items displayed, within the range of 100 to 900 (dollars). Participants used the keyboard
and “Enter” button to confirm their input. If an input fell outside the range of 100 to 900,
an error message appeared and the participant would repeat the trial. Mean values were
then computed for each data set.

Individual Internet usage and online shopping experience data were collected
from participants with a web-form questionnaire. Participants self-reported by selecting a
response from a range of mutually exclusive options on an ordinal scale on their weekly
hours spent using the internet, frequency of online shopping and monthly shopping
expenditures online.

Results

For all analyses, a was set to .05. In the condition featuring two-images and a
large amount of white space (754,875 px?), there were 55 participants, and in the three-
image condition with a smaller amount of white space (664, 875 px”) there were 53
participants. Participants in each condition were exposed to three levels of white space

distances between images (40 px, 80 px, and 120 px) and the estimated dollar value of the
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item shown was recorded. Table 1 depicts the descriptive statistics obtained for these

conditions.

Table 1
Descriptive Statistics for the Estimated Value (USD) by Total White Space and White

Space Between Images

Total White Space & White Space Distance Between M SD

Large White Space (N = 55)
(2-images, 754,875 px’ of White Space)

40px 313.01 118.96
80px 313.45 122.37
120px 317.69 120.59
Total 315.05 119.71
Small White Space (N = 53)
(3-images, 664, 875 px’ of White Space)
40px 325.60 116.99
80px 328.52 120.34
120px 333.40 118.59
Total 329.17 117.74
Total for Each Level of White Space Between
40px 326.32 116.45
80px 328.95 120.14
120px 332.09 117.62
Total 322.11 118.73

After an exploratory data analysis, there appeared to be gender differences in our
results. Therefore, to test for possible gender differences in perceived value, self-reported
gender (male vs. female) was as an additional factor in our analyses. A three-factor

mixed ANOVA was performed on the data collected and the results are presented in
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Table 2. There was a significant main effect of gender and the amount of white space
distance between images. Simple comparisons using the Fisher-Hayter post-hoc test
were calculated to analyze the differences between all distances of white space between
stimuli images presented, and effect size was measured using Cohen’s d, as seen in Table
3. A comparison of the largest white space difference (40px vs. 120px) between images

shown was significant at p <.05. None of the other effects were statistically significant.

Table 2

Three-way ANOVA Results

Effect F df p Ny

Distance Between 3.319 2,208 .038 .031

Total White Space 382 1,104 538 .004

Gender  6.248 1,104 014 .057

Distance Between * Total White Space 201 2,208 .820 .002

Distance Between * Gender 691 2,208 503 .007

Total White Space * Gender 384 1,104 537 .004

Distance Between * Gender * Total White Space  2.789 2, 208 .066 .026

Table 3

Simple Comparisons for White Space Distance Between

Treatment Comparison JrH df p d
40 px vs 80 px 1.29 2,103 761 0.08
80 px vs 120 px 241 2,103 270 0.16

40 px vs 120 px 6.24 2,103 .038 0.24
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Figure 4. Graph of estimated mean values (USD) by white space distances between images

separated by total white space.



24

900

800
. White
8 Space
2 700 Distance
@ Between
>
S
S 600 40 px
= ——80 px
3
= 120 px
£ 500
7]
L

400
.
T m—
+
300 :
Large Small
Total White Space

Figure 5. Graph of estimated mean values (USD) by total white space separated by
distances between images. Note that the Y-axis has been truncated to start at 300 (instead

of 100).

Gender
There was a significant main effect of gender on the overall value estimates made
by participants, 67 females, and 41 males. Descriptive statistics by total white space,

gender, and white space distance between are depicted on Table 4. On average, across all
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trials of both conditions, female participants estimated a higher value (M=350.67, SD =

115.29) than male participants (M = 293.55, SD = 115.21), with a significant mean

difference of $57.12, F(1, 104) =6.25, p =.014.

Table 4

Descriptive Statistics for the Estimated Value (USD) by Total White Space, Gender, and

White Space Between Images

Total White Space, Gender and White Space

Distance Between N M SD
Large White Space
(2-images, 754,875 px’ of White Space)
Male
40 px 20 277.68 114.43
80 px 20 274.33 117.71
120 px 20 286.25 116.02
Male Total 20 279.42 115.18
Female
40 px 35 348.35 114.43
80 px 35 354.49 117.71
120 px 35 349.14 116.02
Female Total 35 350.69 115.17
Small White Space
(3-images, 664, 875 px’ of White Space)
Male
40 px 21 303.80 114.43
80 px 21 308.64 117.71
120 px 21 310.63 116.02
Male Total 21 307.69 115.17
Female
40 px 32 347.40 114.43



Total for Both Conditions

80 px
120 px
Female Total

Male

40 px
80 px
120 px
Male Total

Female
40 px
80 px
120 px
Female Total

32
32
32

41
41
41
41

67
67
67
67

348.39
356.17
329.17

290.74
291.48
298.44
293.55

347.88
351.48
352.65
350.67
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117.71
116.02
117.74

146.32
150.51
148.36
115.21

89.60
92.17
90.85
115.29

Further post-hoc analyses were conducted on the effect of white-space distance

between images as a within-subjects factor. White space distance between images had a

significant effect on value estimations for male participants, F(2, 78) = 3.87, p = .025, but

it did not have a significant effect for female participants, F(2, 130) =1.10, p =.37.

Simple comparisons using Fisher-Hayter post-hoc tests were made for pairs of white

space distances for each gender. As seen in Table 5, male participants reported

significantly different values for the 40 px and 120 px pair, with a mean difference of

$7.70. Figure 6 shows side-by-side graphs of estimated value by each gender, showing

the estimated values by total white space at the three different white space distances.
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Simple Comparisons of White Space Distance Between by Gender

27

Treatment Comparison JrH df p d
Females
40 px vs 80 px 1.52 2,130 619 13
80 px vs 120 px 0.50 2,130 978 .04
40 px vs 120 px 2.01 2,130 454 .76
Males
40 px vs 80 px 0.34 2,78 995 .03
80 px vs 120 px 3.23 2,78 119 33
40 px vs 120 px 3.57 2,78 .010 49
Female Male
= 900 White
£ 800 $pace
= Distance
5700 Between
s
~ 600 ——40 px
8]
S 500 ——80 px
120 px
B 400 P
s I — I .
£ 300 o
i
200
Large Small Large Small
Total White Space

Figure 6. Estimated mean values by female and male participants by total white space and

white space distance between. Male participants, on average, estimated mean values at a

lower range than female participants. Note that the Y-axis has been truncated to start at

200 (instead of 100).
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Self-reported online shopping frequency by males and females are displayed in
Figure 7. Because of small cell sizes across categories, the two lowest categories (Never
and Very Rarely) were combined into one category, and the rest were combined into
another category (Once a Month or More). We compared the genders on their frequency
of online shopping using these two new categories. Table 6 depicts the frequency and
percentage of female and male participants for the two categories of shopping behavior.
A chi-square test of independence revealed that the relationship between gender and

online shopping behavior was not significant, ¥2(1) =3.19, p =.07, ¢ =.17.

60.0%

50.0%

40.0%

30.0%

Percent Reporting

20.0%

10.0%

0.0%

Never

Very rarely

Once a month

A few times a
month

A few times a
week

Female

6.0%

50.7%

26.9%

14.9%

1.5%

m Male

0.0%

39.0%

24.4%

36.6%

0.0%

Figure 7. Frequency of online shopping in percent, as reported by male and female

participants.
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Table 6

Frequency of Online Shopping for Each Gender

Category n (%)
Females
Never/Very Rarely 38 (35.2%)
Once a Month or More 29 (26.9%)
Males
Never/Very Rarely 16 (14.8%)
Once a Month or More 25 (23.1%)

Self-reported online shopping amount (in USD) per month by males and females
are displayed in Figure 8. Because of small cell sizes across categories, categories below
$100 were combined into one category, and categories above $100 were combined into
another category. We compared the genders on their amount spent in online shopping
using these two new categories. Table 7 depicts the frequency and percentage of female
and male participants for the two categories of shopping behavior. A chi-square test of
independence revealed that the relationship between gender and amount spent per month

in shopping behavior was significant, y°(1) = 6.21, p = .013, ¢ = .24.
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Figure 8. Online spending per month in percent, as reported by male and female

participants.
Table 7
Amount Spent Per Month in Online Shopping for Each Gender
Category n (%)
Female
$100 or less 60 (55.6%)
More than $100 7 (6.5%)
Males
$100 or less 29 (26.9%)

More than $100

12 (11.1%)
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Discussion

Environmental cues are an important determinant of online shopping behavior
(Eroglu, Machleit & Davis, 2001), though little is known about the direct effects of low-
task relevant environmental cues, such as white space, on the perception of items sold via
e-commerce channels. This study investigated two primary factors of white space on
participants’ perception of the dollar-value of items sold on web sites: the total amount of
available white space, and the white-space distance between images. In addition, gender
differences were examined.
Total white space

In the context of a visual scene (such as the finite constraints of a computer
screen), there is an inverse relationship between white space and content. Therefore, the
total amount of white space cannot be manipulated independently without manipulating
the amount of content. This study compared two levels of total white space by using
conditions with a website containing two images (large total white space) and three
images (small total white space) arranged on a horizontal plane and found no significant
different between the values estimated by participants on the dollar-value of the object(s)
shown. This result suggests that the amount of white space on website may not influence
the subjective perception of items’ dollar value on websites at the effect size we
predicted. In other words, for our predicted effect size, the amount of content displayed
appears not to have triggered psychological effects on participants’ perceptions of
prestige, luxury, or scarcity, which would have influenced their estimates of the cost of

the items shown. One possible explanation for this result is that the total white space
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difference between a website with two images and three images was too small of a
difference to produce a detectable and statistically significant effect on the value
estimations by participants in this study. Our observations did not show a statistically
significant difference between the two conditions for either male or female participants,
although there appears to be an upward trend in value estimations by male participants as
the number of images increased, and total white space decreased (see Figure 6). No such
trend is apparent in the data for female participants.
White space distance between images

By varying the distances between displayed items on the constrained visual area
of a computer screen, this study directly manipulated the layout while holding the total
amount of white space constant. Three different distances were used between displayed
images: 40 px, 80 px, and 120 px. Critically, a greater amount of white space distance
between images had a positive effect on participants’ estimations of dollar-value of the
items. This finding demonstrates that increasing the amount of white space that
immediately surrounds displayed items has a positive effect on the perceived dollar-value
of the items, at least in this context. The relationship between objects displayed appears
to affect the subjective perception of dollar-value estimations by the participants in this
study. It is possible that greater amounts of white space between objects (rather than the
total available white space) promoted a perception of less “clutter,” a design factor that is
known to increase subjective satisfaction of web sites (Rau, Gao & Liu, 2007).
Ultimately, our findings support the notion that there is a measurable, economic incentive

to use white space effectively by varying the distances between displayed items.
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Gender

Gender effects were examined post-hoc and resulted from exploratory data
analysis. Overall, gender had a significant impact on the dollar-value estimations made
by participants. On average, female participants estimated the value of the items $57.12
more than male participants on a $100 to $900 range used in this study (See Figure 6). Of
the online shopping behaviors of the male and female participants in this study, there
were no significant differences in previous experience shopping online (87.7% male
participants and 97.0% of female participants had previous experience shopping online),
weekly hours spent using the internet (97.6% of males and 95.5% of females reported
greater than 2 hours of internet usage per week), or frequency of online purchases made.
However, there was a significant difference in the monthly amount spent on online
shopping by participants of each gender. Of the female participants, 58.2% self-reported
spending between $1-$50 shopping online monthly compared to 31.7% of male
participants who self-reported spending in the same range.

Few studies have investigated the effects of website design, and use of white
space, on the perception of e-commerce websites by gender. In a relevant study, Cyr and
Bonnani (2005) found that the perception of websites differ for men and women, with
both groups reporting different levels of satisfaction related to the information,
navigation, and visual design of the same e-commerce website. Simon (2000) found
significant differences between males and females in reported satisfaction and attributed
females’ lower responses to them having a more comprehensive information processing

strategy compared to males. This attribution is based on findings by a number of other
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studies that indicate that males tend to process visual information selectively rather than
process all information comprehensively compared to females, who tend to take a
comprehensive approach to information processing (Meyers-Levy, 1989; Meyers-Levy &
Maheswaran, 1991; Meyers-Levy & Sternthal, 1991). These authors suggests that
females are fundamentally different compared to males in the perception of visual
stimuli, although it is difficult to discern why the overall design of this experiment
yielded gender-differences in price-perception, given that the males and females in this
experiment did not differ significantly in terms of their online shopping experience,
online shopping frequency, and hours of internet usage. Offline, women are known to
make over 70% of household purchases (US Census, 2000), which suggests that women
might have more experience shopping, in general, than do men. Assuming that this holds
true for the female participants in this study, it is a possible variable in accounting for
why the female participants in this study reported different overall value estimates than
the male participants, though the reason for the higher estimates is unknown.
Interestingly, the white space distance between objects significantly affected the value-
estimation made by male participants but not by female participants. A comparison
between a white space distance of 40 px and 120 px revealed a significant difference in
the reported value estimates by males, with the items placed 120 px apart valued higher,
on average, by $7.70, compared to items placed only 40 px apart.
Conclusion

The effect of visual cues of design is known to affect the online shopping

experience, although few studies have attempted to analyze experimentally different
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design factors and their effects. This study assessed the effects of white space using an
economic measure. Specifically, white space was manipulated in varying ways
participants’ subjective perception of price was measured. The findings of this study
indicate that the total amount of white space present on websites has no effect on price
perception. That is, participants’ perception of price was indifferent to the amount of
content present. However, the findings of this study support that white space distances
between content affected the perception of price for male participants, with greater white
space distances yielding a higher estimation of price, suggesting that manipulating the
amount of white space between items shown on e-commerce websites could produce

impressions of a website’s products as high or low in value.
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Appendix A
Samples of Retail Furniture Websites

THE OUTDOOR SALE SHOP THE SALE »

ABOUTOWR | DWRLOCATIONS | 800.0442233| | LIVE GhAT
DESIGN RBLOG | OF
WITHIN | [EESNAE Enter keywo

REACH

ACCOUNT | ¢ RSERVICE | WCART (0 items) 0.00
NEW | LIVING | DINING = BEDROOM | OUTDOOR | WORKSPACE  STORAGE | LIGHTING RUGS = ACCESSORIES  DESIGNERS | SALE

FEATURED Lounge Chairs | Recliners

Living Room Collections VIEW AL

SORTBY: | Highlights w | SHOWONLY: [_]Instockand readyto ship [_| DWR Exclusive Page 10f2 -
SHOP BY CATEGORY
Sofas
Lounge Chairs | Recliners
Lounge Chairs | Chairs

Recliners | Rockers
Chaises | Daybeds
View All
Ottomans | Benches | Stools e

Accent| Coffee Tables

Floor Lamps

Storage | Shelving

Rugs Hrama PTIONS EEE HE EE
Eames® Lounge and Ottoman | Quick  Milo Baughman Recliner 74 in Fabric Milo Baughman Recliner 74 in Leather
Accessories Ship

Customizable Furniture

sale $2,500.00USD $3,100.00USD

i $4,499.00 - $5,999.00 USD
View All

TN A E R~ \ -
Figure 9. Website of Design Within Reach, furniture retailer. Reprinted from Lounge Chairs and Recliners, In Design

Within Reach, n.d., Retrieved February 27, 2013 from http://www.dwr.com/category/living/chairs-
recliners.do?nType=2.

Shopping Cars E28  Oinko Sigain JonClubOv Emale WishListe GACads Espafiel B
AY FREE SHIPPING
overstock,com‘ A chairs search [RTETNE
ALL DEPARTMENTS FOR THE HOME FURNTURE  BECOMGABATH  WOMEN  MEN  JEWELRYAWATCHES HEALTHABEAUTY ELECTROMCS WORLDSTOCK
e Shogping - “Chale

Narrow Results for “chairs™ S Susouiess

= Chairs from Overstock.com S—
s ! EVERYDAY
X FREE SHIPPING
> OVER $50
ovemock com

Executive Deals
Save on Featured
ffice Chairs »
P GreyRose  Purpie Rose
. =
oo
-
B Furnish Every Room
¥ s
R Shop Fumniture >

CHAIR TYPES
Accent Chairs 2 FIN|

hakr § Ofloman Set

Show More -

BRANDS Deco Solids Accent Chair Roses Deco Accent Chasr
ata s Today: $89.99

Piow Peect Today: $96.99 EREE 11
ce Star Procuct Save: 12%

S — ,nomm'
o v o

£OEE A1 1A A MEMREDSUID

Figure 10. Website of Overstock.com, general retailer. Reprinted from Chairs, In Overstock.com, n.d., Retrieved
February 27, 2013 from http://www.overstock.com/Home-Garden/Chairs/2737/subcat.html?sort=Top+Sellers.
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introducing _ . ® n
cy hool - orty  MitchenAld \'3 a whole new spin on saving.

AMERICAN' GREETINGS leam more

o signin new guest? myaccount REDcard al search Q

¢ women men baby kids home pafio fumiture electronics enterfainment toys health &beauty clearance more

B ®@¢ SAVE 5%+ GETFREE SHIPPING. . 4
REDcard )888( TODAY & EVERYDAY - Apgdy todey findastore Weekly Ad GiftCards | registries . Targetlists . | §

chairs

narrow by: -
0,

save 15% when you spend $125 on furniture
= style N -

during the Memorial Day sale.
S ol onds 2513 some et apy. s offer S
B living room | kitchen & dining | bedroom | home office | bestsellers
B cub cnar views: smal medum large  detais sortby: | best seler =] resuts 1-300f 157 < page 1076 >
[F wing Back @

3 color

finish

-
deals ' A\
o in store, online:

guest rating

category V— i

[ sale | [ sale |
Burke Armless Upholstered Burke Armless Upholstered Burke Armless Upholstered
slipper Chair - Blue sSlipper Chair - Blue Floral  Slipper Chair - Red Floral
e Diamonds $112.49 $112.49

»© D $112.49 Req:$443:83 Reg: $443:99

Reg: $440.00 = Free shipping when you spend $50 = Free shipping when you spend 550

Figure 11. Website of Target general retailer. Reprinted from Chairs, in Target, n.d., Retrieved May 10, 2013 from
http://www.target.com/c/chairs-living-room-furniture/-/N-5xtlz#?Ink=Inav_shop categories_2.

s o)

(A Ofierst | Living room | Bedroom Kitchen & Applisnces | Children’s IKEA | Textilea & Rugs  Shop Online

LIVING ROOM: Sofas & armchairs | TV & media furniture | Living room storage | Coffee & side tables | Living room lighting | Living room textiles &

rugs | Series

Fabric sofas | Leather sofas | Sofa beds | Modular sofas | Chaise lounges | Footstools & pouffes | Armchairs | Extra covers

[ P e e

PriceRange [ 7 |- [ a7 | [Filtes

ARMCHAIRS
Get a comfy seat all to yourself

Armchairs are all about individual comfort, That's why we have a lot to choose
from — 50 you can sit comfortably and get the look you like, too. You'll find
everything from cozy chairs for conquering that crossword to recliners for your
afternoon naps. And many of our fabric covers can be machine-washed or dry-
cleaned, too.

SODERHAMN Chair EKTORP Chsir STRANDMON Wing chair KARLSTAD Chair

$359.00 $349.00 $279.00 $549.00

¥ T B

Figure 12. Website of Ikea, furniture retailer. Reprinted from Sofas and Armchairs, in lkea, n.d., Retrieved May 10,
2013 from http://www.ikea.com/us/en/catalog/categories/departments/living_room/16239/.
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Appendix C
Stimuli at Near (40px), Medium (80 px) and Far (120px) Distances of White Space

Generic
Furniture
Online

Shop by category

Sofas.

Recliners

Chaises

Ottomans & Benches

Storage & Shelving

Rugs

Accessories

These two chairs have the same price.

How much do you think one of these items costs? Please enter a vakue between 100 - 900.
S 00 [Enter
(8.0160)

Generic Aoow6r0
Furniture
Online

Shop by category

Sofas

Redliners
Cha

Ottomans & Benches

Coffee Tables

Floor Lamps

These two chairs have the same price.

Accessories

How much do you think one of these items costs? Please enter a value between 100 - 900.
s 00 [Enter
(30f60)

Generic
Surniture

Outdoor Storag Accessories

Shop by category

Recliners
Chaises

Ottomans & Benches

Storage & Shelving

Rugs

Accessories

These two chairs have the same price.

How much do you think one of these items costs? Please enter a value between 100 - 900.
s 00 (Enter
(5.0f60)

Figure 13. Sample stimuli in the 2-image condition presented at near (40 px), medium (80 px), and far (120 px)
distances.



Generic
Furniture
nline

Bedroom Outdoor Accessories

Redliners
Chai

Ottomans & Benches

Coffee Tables

Floor Lamps

Storage & Shelving

These three chairs have the same price

How much do you think one of these items costs? Please enter a value between 100 - 900
Enter
(10160)

Generic
Furniture
Online

Workspace Storage

Recliners
Chaises

Ottomans & Benches

Coffee Tables

Floor Lamps

Storage & Shelving

Rugs

Accessories

These three chairs have the same price.

How much do you think one of these items costs? Please enter a value between 100 - 900,
00 (Enter]
(90f60)

Generic sootro
Furniture
Online

Bedroom Outdoor Workspace Storage Lighting Rugs Accessori

Shop by category

Recliners
Chaises

Ottomans & Benches

Coffee Tables

Floor Lamps

Storage & She

Rug:

These three chairs have the same price

How much do you think one of these items costs? Please enfer a value between 100 - 900
Enter
(110160)

Figure 14. Sample stimuli in the 3-image condition presented at near (40 px), medium (80 px), and far (120 px)
distances.



Appendix D
Demographic Questionnaire

Thank you! After you complete this demographic survey, you have finished the study. Please check out with the investigator at the front of the room.

Please indicate your gender:
) Female
o Male

Your birth year (e.g.): 1900

How many hours a week do you spend using the intemet?
) Less than 2 hours per week
© 2 hours to 4 hours per week
© 4 hours to 6 hours per week
© 6 hours to 8 hours per week
© Greater than & hours per week

Have you ever bought any item online?
® Yes
© No

Have you ever bought fumiture online?
@ Yes
) No

How often do you shop online?
[rp—
ever
O Very Rarely
© Once a month
© Afewtimes a month
© Afewtimes a week

Approximately how much money do you spend shopping online in a month?
[ ——

© 80

' $1-850

) 8618100
) $101-8150
» $151-5200
) $201-8250
» $251-§300
) Over $300

‘What types of products do you purchase on the internet?
"1 Software (including video games)
| Music, CDs & Recordings
Il Books & Magazines
Il Videos & DVDs
"l Electronics & Computers
1 Clothing (including shoes & accessories)
| Beauty & Bath Products
Il Furmiture & Home Decor
| Household items (cleaning products, home impravement items, elc)
"l Sporting goods
Il Travel (airines, car rentals, hotels)
Tl Tickets (concerts, movies, efc)

Other
Other

Other:

Which anline stores do you frequently buy from?
] Amazon

I Nordstrom

Fl Macy's

I1J.C. Penney

1 Walmart

] Target

[ Costco

1 Netflix

] Apple AppStore / Apple.com
L Android Market
[ Sony

] Sephora

Il Gap

[ Victoria's Secret
1 Express

1 ideel

1 Modcloth

] Zappos

1 Staples

I Office Max

1 Office Depot

Cther:
Cther:

Cther:
Finish Surve
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Appendix E
Agreement to Participate in Research

Consent Form
Agreement fo Participate in Research

Responsible Investigator: Sin Lee Loh & Sean Laraway
Title of Study: Consumer Perceptions of Price and Value in E-Commerce

1. Youhave been askedto participatein a study investigatingthe perception of
price and value when shopping on the web.

2. Youwill be asked to view an e-commerce website selling chairs. Youare
required to estimate the amount OME chair on the screen costs, and type in
the amount in the text box provided. Atthe conclusion ofthe study, you will
be asked some basic demographic questions.

3. Absolute anonymity of data and records will be maintained. Although the
results ofthis study may be published, no disclosure of data that will identify
specific participants stored after the conclusion ofthe study.

4. Potential risks, discomforts, oradverse effects on your physical, mental, and
emotional well-being are minimal in this study.

5. In return for participation in this study, youwill earn course credit from your
instructor. This study should take no more than 45 minutes.

8. Questions about this research may be addressed to Sin Lee Loh at
sinles@amail.com. Complaints aboutthe research may be presented to
Ronald Rogers, PhD, Chair of the Psychology Department, (408) 924-5852.
Questions about a research subjects’ rights, or research-related injury may
be presentedto Pamela Stacks, Ph.D., Associate Vice President of Graduate
Studies and Research, at (408) 924-2427.

7. Mo service of any kind, to which you are otherwise entitled, will be lostor
jeopardized ifyouchoose notto participate in this study.

8. Your consentis being given voluntarily. Ifyou do notwish to paricipate, or
feel uncomfortable at any time, youmay discontinue participationwithout
consequence. If you decideto paricipate in the study, youare free to
withdraw at any point during the study without any negative effect on your
relations with San Jose State University.

5. At thetime yousignthis consentform, youwill receive a copy ofit foryour
records, signed and dated by the investigator.

The signature of a subject on this document indicates agreement to participate
in the study.

The signature of a researcher on this document indicates agreement to include
the above named subject in the research and attestation that the subject has
been fully informed of his or her rights.

Participant’s Signature Date

Investigator's Signature Date
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Appendix F
Raw Data
Group . shopped_ | furniture_ | shop_online_ | shop_online_ | Internet

P.ID Num AVON | AvgM | AvgF | gender | birth_year online online freq spend _hr_week

4 2 511.75 | 4985 | 514.75 | m 1994 0 0 "Very Rarely” | $51-$100 "4-6"

6 2 1775 | 190 1975 | m 1994 1 0 Afewtimes | )01 go50 | ">
a month

8 2 37175 | 3822 | 368 f 1993 1 0 Once a $51-$100 "4-6"
month

0 |2 488.7 | 434.95 | 417.45 | f 1993 1 0 "Very Rarely” | $1-$50 "4-6"

2 |2 243 | 2355 | 2525 | f 1993 1 0 Afewtimes | g1 g5 nsg"
a month

4 |2 24745 | 260 | 262 m 1994 0 0 "Very Rarely” | $1-$50 "6-g"

6 |2 3935 | 430.75 | 357.75 | f 1993 1 0 "Very Rarely” | $1-$50 "6-g"

% |2 385 | 3875 | 3875 | f 1994 1 0 "Very Rarely” | $1-$50 nsge

28 |2 280.75 | 322.25 | 304 | f 1994 1 0 "Very Rarely” | $1-$50 n>gr

30 |2 308.65 | 340.75 | 351.65 | f 1994 1 0 "Very Rarely” | $0 no4n

2 |2 35825 | 355 | 3725 | m 1994 1 0 Afewtimes | o101 4150 | ">g"
a month
"Once a wp opn

4 |2 72375 | 691.25 | 6825 | f 1991 1 0 ot $51-$100 4-6

% |2 449.9 | 436.05 | 4491 | f 1993 1 0 Once a $51-$100 nsge
month

38 |2 206.25 | 2355 | 24375 | f 1994 1 0 Once a $1-$50 nsgn
month

40 |2 249.75 | 22025 | 222.25 | f 1993 1 0 Once a $1-$50 nsg
month

2 |2 307.75 | 316.15 | 2793 | f 1992 1 0 "Very Rarely” | $1-$50 "46"

44 2 300 295 315 m 1994 1 0 "Very Rarely" | $1-$50 ">g"
"Once a noqn

46 |2 2715 | 2782 | 284.05 | f 1994 1 0 month” $1-$50 >8
"Once a Wy pn

8 |2 1484 | 147 15125 | m 1993 1 0 month” $1-$50 4-6

50 |2 20355 | 237 3181 | m 1992 0 0 Once a $51-$100 nsge
month

52 |2 250 | 26125 | 300 | f 1994 1 0 "Very Rarely” | $51-$100 n>gr

54 |2 248.25 | 229.25 | 231.35 | f 1994 1 0 "Very Rarely” | $1-$50 n>gr

58 | 2 21125 | 21275 | 221 | m 1994 1 1 “Afewtimes | go) g100 nsgr
a month

60 |2 308.25 | 2965 | 315.25 | f 1994 1 0 Once a $1-$50 nsg
month

62 |2 3435 | 348 | 3375 | f 1994 1 0 "Very Rarely” | $1-$50 n>gr

64 2 3015 | 291 3285 | m 1994 1 0 "Very Rarely" | $1-$50 ">g"

66 | 2 2075 | 2975 | 2875 | f 1994 1 0 Afewtimes | g1 g0 nsgr
a month

68 |2 19745 | 1813 | 197.85 | m 1990 1 1 Once a $151-200 | "6-8"
month

70 |2 24925 | 251 25105 | f 1993 1 0 "Very Rarely” | $1-$50 no4n

72 |2 30325 | 3515 | 320.75 | f 1993 1 0 “Afewtimes | ge1 4100 "g-g"
a month

74 |2 487.45 | 501.75 | 4885 | m 1991 0 0 "Very Rarely” | $0 non
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76 |2 274 27445 | 2682 | f 1994 1 0 "Afewtimes | ooy 6100 nsg
a month
78 |2 2473 | 23495 | 2246 | m 1994 1 0 Afewtimes | 51 5100 "46"
a month
80 |2 1465 | 1414 | 14275 | m 1994 1 0 Afewtimes | ¢51 g100 "g-g"
a month
82 |2 391.75 | 401.25 | 40225 | f 1994 1 0 "Very Rarely” | $1-$50 nsg
84 |2 187.75 | 186.75 | 191.25 | m 1994 1 0 "Very Rarely” | $51-$100 nsg
86 |2 277.25 | 262 277.25 | f 1993 1 0 "Very Rarely” | $1-$50 "4-6"
9 |2 5575 | 525 5775 | m 1993 1 0 “Once a $1-$50 "6-g"
month
92 |2 403.75 | 398.25 | 3985 | f 1994 1 0 "Very Rarely” | $1-$50 "4-6"
94 |2 31045 | 32475 | 3292 | m 1994 1 0 "Very Rarely" | $0 nsg
9% |2 24025 | 24225 | 219.25 | f 1993 1 1 "Afewtimes | ooy 6100 46"
a month
98 |2 132 1455 | 13345 | m 1993 1 0 "Very Rarely” | $51-$100 nsg
100 |2 530 557 559.25 | f 1993 1 0 "Very Rarely” | $0 "4-6"
"Once a wp opn
102 |2 36225 | 3255 | 343.75 | f 1994 1 0 month $1-$50 4-6
"A few times _gn
104 |2 220 2175 | 233 m 1993 1 0 2 month® $51-$100 >8
106 | 2 4325 | 471 | 43225 | f 1993 1 0 Once a $1-$50 o4
month
108 | 2 2935 | 301 2987 | f 1994 1 0 "Very Rarely" | $0 "G-g"
"Once a g
110 |2 379.05 | 3914 | 4016 | f 1993 1 0 month” $51-$100 >8
12 |2 262.75 | 2865 | 287.65 | f 1992 1 0 Afewtimes | o101 ¢150 | ">
a week
14 |2 49105 | 552.1 | 469.15 | f 1990 1 0 "Very Rarely” | $0 non
116 | 2 121 122.75 | 13475 | m 1994 1 0 "Very Rarely" | $0 nsg
118 | 2 3965 | 4187 | 3915 [ m 1994 1 0 "Very Rarely" | $1-$50 ">g"
120 | 2 2365 | 2495 | 251.25 | f 1994 1 0 Never $0 "6-g"
122 |2 610 630 635 | f 1993 1 0 "Very Rarely” | $1-$50 nsg
124 | 2 327.45 | 321.25 | 33245 | f 1980 1 1 Afewtimes | o0 go50 | ">g"
a month
1 3 5139 | 4916 | 4925 | f 1994 1 "Very Rarely" | $1-$50 nom
3 3 3622 | 3548 | 407 f 1990 1 1 Never $1-$50 "6-g"
5 3 3925 | 4075 | 4275 | m 1987 1 1 Afewtimes | o051 ¢100 ngn
a month
11 |3 4646 | 4949 | 498.75 | f 1990 1 0 "Very Rarely" | $1-$50 "6-g"
13 |3 208.75 | 2115 | 194.75 | f 1994 1 0 "Very Rarely” | $1-$50 "6-g"
27 |3 212.75 | 189.75 | 218 m 1994 1 0 "Afewtimes | ¢ o5 nsg
a month
"A few times np gn
29 |3 498.75 | 5774 | 597.9 | f 1994 1 0 2 month® $101-$150 6-8
31 |3 4925 | 490 | 4925 | f 1994 1 0 "Very Rarely” | $1-$50 "4-6"
33 |3 332.75 | 296.75 | 325.35 | f 1993 1 0 "Very Rarely" | $1-$50 "6-g"
3B |3 2848 | 37195 | 2866 | f 1994 1 0 "Very Rarely” | $1-$50 "4
37 |3 2775 | 290 295 | f 1994 1 0 "Very Rarely" | $1-$50 nsg
"Once a Wy pn
39 |3 40125 | 465 | 4575 | m 1992 1 1 month” $51-$100 4-6
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4 |3 3382 | 3382 | 3915 1994 0 0 Never $0 non

43 |3 160.85 | 160.85 | 165.35 1993 1 0 Once a $1-$50 nsge
month

45 |3 2675 | 271.25 | 2825 1994 1 0 Once a $1-$50 n>gn
month

47 |3 3325 | 318 | 325 1994 1 0 "Very Rarely” | $101-$150 | ">8"

49 |3 3075 | 2725 | 300 1994 1 0 "Very Rarely” | "Over $300" | "6-8"

51 |3 3174 | 336.65 | 326.4 1994 1 0 Once a $51-$100 n>gn
month

53 |3 2825 | 282 303 1993 1 0 Afewtimes | ¢109.6150 | ">g"
a month

55 |3 181.25 | 1895 | 1755 1991 1 0 Afewtimes | ¢101.¢150 | "4-6"
a month

59 |3 364 | 388.75 | 413.95 1993 1 0 "Very Rarely" | $0 "46"

61 |3 309.25 | 323.75 | 320.75 1993 1 0 Once a $1-$50 nsgh
month
"Once a _qn

63 |3 254.85 | 234.45 | 2595 1994 1 0 ot $51-$100 >8
"A few times _gn

65 |3 3284 | 3501 | 335 1994 1 0 o month” $101-$150 >8

67 |3 571.65 | 551.55 | 540.15 1994 1 0 "Very Rarely” | $51-$100 nsge

69 |3 209 206.75 | 221 1993 1 0 Once a $151-$200 | "6-8"
month
"Once a wp an

71 |3 2345 | 2305 | 252 1993 1 0 month $101-$150 4-6

73 |3 13475 | 130.45 | 135.2 1993 1 1 Once a $51-$100 "6-g"
month

75 |3 2055 | 211 | 22775 1993 1 0 Once a $51-$100 "o_4n
month

77 |3 2375 | 2625 | 2475 1994 0 1 Afewtimes | o er g300n | g
a month

79 |3 535 | 525 | 520 1993 1 0 "Very Rarely” | $1-$50 n>gr

81 |3 285 | 285 | 2825 1994 1 0 Once a $1-$50 nsgn
month

83 |3 24485 | 2149 | 2423 1993 1 0 Once a $51-6100 46"
month

85 |3 2365 | 263 246 1994 1 0 "Very Rarely” | $1-$50 no-4n

87 |3 565 | 595 | 6275 1994 1 0 “Once a $1-$50 "46"
month

89 |3 2317 | 2401 | 22375 1994 1 0 Afewtimes | o0 ¢150 | ">
a month
"A few times negn

91 |3 3925 | 3685 | 367 1994 1 0 2 month" $1-$50 >8

93 |3 263.75 | 265.75 | 288 1994 1 0 Once $101-$150 | ">g"
month

95 3 5325 | 570 527.5 1993 1 0 "Very Rarely" | $1-$50 ">g"

97 |3 3427 | 337.25 | 354.45 1993 1 0 "Very Rarely” | $1-$50 n>ge

9 |3 243 | 240 | 234.25 1991 0 0 Never $0 "46"

101 |3 288.25 | 291 294.25 1994 1 0 "Very Rarely” | $1-$50 "46"

103 |3 356 | 350 | 3595 1994 1 0 "Very Rarely” | $0 no4n

105 |3 5204 | 4774 | 498.85 1994 1 0 "Very Rarely” | $1-$50 nsge
"A few times -

107 |3 436.25 | 440 | 436.25 1994 1 0 o ot $151-$200 6-8

100 |3 4115 | 4295 | 4395 1994 1 0 "Very Rarely” | $1-$50 "6-g"

11 |3 333 | 3275 | 334 1993 1 0 "Very Rarely” | $1-$50 nsge
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113 290.25 | 282 300.25 1994 CAfewtimes | o161 a150 | v6-g"
a month

115 3775 | 3825 | 3775 1992 "Very Rarely” | $1-$50 nsge

119 21645 | 162.9 | 176.1 1994 Afewtimes | )01 6150 | "6-g"
a month

121 255.75 | 254 2525 1993 Afewtimes | ¢ 5o nsg
a month

123 27775 | 258 | 321 1994 "Very Rarely” | $51-$100 "6-g"

125 379.75 | 361.75 | 302.25 1990 "Very Rarely” | $1-$50 "6-g"




Appendix G

San José State University Institutional Review Board Approval Letter

SAN JOSE STATE
UNIVERSITY

Division of Academic Affairs

Associate Vice President
Graduate Studies & Research

wwwsjsu.edu/gradstudies

One Washington Square

San José, California 95192-0025
Voice: 408-924-2427

Fax: 408-924-2612

wwwesjsu.edu

From: Pamela Stacks, Ph.D.
Associate Vice President
Graduate Studies and Research

To:  Sin Lee Loh /17M C%&,VJQA/

Date: February 22,2013

The Human Subjects-Institutional Review Board has registered your study
entitled:

“White Space and Consumer Perceptions of Value in E-
Commerce”

This registration, which provides exempt status under Exemption
Category 2, of SJSU Policy S08-7, is contingent upon the subjects
participating in your research project being appropriately protected from
risk. This includes the protection of the confidentiality of the subjects’
identity when they participate in your research project, and with regard to
all data that may be collected from the subjects. The approval includes
continued monitoring of your research by the Board to assure that the
subjects are being adequately and properly protected from such risks. If
at any time a subject becomes injured or complains of injury, you must
notify Dr. Pamela Stacks, Ph.D. immediately. Injury includes but is not
limited to bodily harm, psychological trauma, and release of potentially
damaging personal information. This approval for the human subject’s
portion of your project is in effect for one year, and data collection beyond
February 22, 2014 requires an extension request.

Please also be advised that all subjects need to be fully informed and
aware that their participation in your research project is voluntary, and that
he or she may withdraw from the project at any time. Further, a subject’s
participation, refusal to participate, or withdrawal will not affect any
services that the subject is receiving or will receive at the institution in
which the research is being conducted.

If you have any questions, please contact me at (408) 924-2427.
Protocol #: $1302038

cc. Sean Laraway 0120
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