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t perceived control strongly mediates the effects of perceived speed of a Web site
download on consumers' attitudes and intentions to use the Web site. Moreover, results show that men are
more likely to react positively to the perceived speed of a Web site download, whereas women are more
likely to base their reactions on perceptions of control in the context of download delays. In contrast to past
online research, the gender differences are intrinsic in two ways—they are context independent, and they are
not caused by length of Internet experience, extent of Internet usage, or type of Internet connections.
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1. Introduction

A significant criticism that consumers raise about their online
shopping and information search experiences is excessive download
delays, i.e., time taken for a Web site or Web page to download
(eMarketer, 2006; Ewalt, 2002). In view of these concerns, previous
research on download delays has explored the impact of such delays
on consumer attitude toward e-retailers (e.g., Rose et al., 2005) and on
consumer evaluation of Web sites (e.g., Dellaert and Kahn, 1999).
Research has also examined how long consumers are willing to wait
for a Web site to download (e.g., Otto et al., 2003).

However, little research has been done to understand the underlying
effect of perceived controlwhenWeb sites load slowly (for an exception,
see Dabholkar and Sheng, 2008a). Although Pavlou and Fygenson
(2006) have tested the effect of controllability, the complex role of
perceived control in the context of download delays needs in-depth,
empirical examination. Second, although gender differences have been
found in general Internet use (e.g., Danaher et al., 2006; Hargittai and
Shafer, 2006), little research has been done to examine whether men
and women react differently to download delays (for an exception, see
Dabholkar and Sheng, 2008b). Finally, gender differences related to the
role of perceived control have not been studied in the online context.

To fill these gaps in the literature, one purpose of this study is to
empirically investigate the complex role of perceived control as an
creating the realisticWeb site
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underlying mechanism for consumer reactions to download delays.
The second objective is to examine gender differences in conjunction
with the role of perceived control in the context of download delays.
Consumer reactions are encapsulated in terms of attitudes toward
using Web sites and intentions to use Web sites, as both are of critical
concern to online marketers.

2. Conceptual framework

2.1. The role of perceived control in consumer reactions to download
delays

The notion of perceived control is particularly relevant in
attitudinal and behavioral research related to Internet shopping
(Bobbitt and Dabholkar, 2001). The reason is that even though one
typically avoids the uncertainties in dealing with employees, the
Internet itself is fraught with uncertainties which create a feeling of a
lack of control. Perceived control has been defined as the degree of
control that a consumer feels during an interaction with a service
provider, either through an employee or a technology-based self-
service (e.g., Dabholkar, 1990; Hui and Bateson, 1991). In the context
of download delays, perceived control can be viewed as the amount of
control that a consumer feels s/he has in using a Web site.

The positive relationship between perceived speed and perceived
control is intuitive in the context of service delivery, both offline and
online. In studying technology-based self-service, Dabholkar (1990)
proposed that for customers comfortable with technology, participa-
tion in service delivery increases perceptions of speed, which in turn
increase perceptions of control. Similarly, although they did not
examine perceptions of speed or control, Pavlou and Fygenson (2006)
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found that expectations of speed in an online context increased the
controllability that consumers felt in getting information from Web
sites. Hence, it is proposed that:

H1. Perceived speed of a Web site download will have a positive effect on
perceived control in using the Web site.

In offline research, studies (e.g., Hui and Bateson, 1991; Hui and
Toffoli, 2002) show that perceived control is a crucial determinant of
consumers' affective responses to a service encounter. Perceived
control has also been found to influence cognitive evaluations of
services within the technology-based self-service context (Dabholkar,
1996) and for the Internet (Yen, 2005). Viewing attitudes as a
combination of cognitive evaluations as well as affective responses
(cf., Fishbein and Ajzen, 1975), and applying the results of past
research in offline contexts, it is expected that the lack of control that
consumers feel in using slow loading Web sites would translate into
detrimental effects on consumer attitudes. Viewed another way, the
greater the control perceived by online consumers (when down-
loading delays are low or acceptable), the better the attitudinal
outcomes. Thus:

H2. Perceived control will have a positive effect on attitude toward using
the Web site.

In the online context, Pavlou and Fygenson (2006) found that the
controllability that consumers felt, in searching for online information
or shopping for products, had an indirect effect on intentions and
behavior. However, in the offline context, Hui and Toffoli (2002) found
that perceived control had a direct effect on consumers' behavioral
responses to the service encounter. In addition, the theory of planned
behavior (Ajzen, 1991) predicts direct effects of perceived behavioral
control on related intentions and behavior. Therefore, if an online
consumer feels in control when using a Web site (due to low or
acceptable levels of download delays), s/he will form positive
behavioral intentions in relation to using that Web site, such as for
browsing, shopping, and bookmarking. Therefore, it is proposed that:

H3. Perceived control will have a positive effect on intention to use the
Web site.

A related research question is whether the perceived speed of a
Web site download would also have direct effects on consumer
attitudes and intentions, as suggested in offline research (e.g., Baker
and Cameron,1996; Taylor and Fullerton, 2000). Therefore, in addition
to testing the conceptual model encompassed by H1–H3, this study
will investigate direct effects of the perceived speed of a Web site
download on attitudes and intentions to use the Web site, and
rigorously test whether the mediating effects of perceived control are
partial or full.

2.2. The role of gender in consumer reactions to download delays

Research shows that women tend to visit Web sites for longer
periods than do men (Danaher et al., 2006). This finding suggests that
women are less concerned than menwith the time they spend in using
the Internet. In addition,women tend to have lower assessments of their
own online skills compared tomen (Hargittai and Shafer, 2006; Jackson
et al., 2001), whichmaymake themmore patient thanmen in using the
Internet, and not as concerned with the speed of a Web site download.
Finally, the differential use of the Internet bymen andwomenmay have
somebearingon their reactions to downloaddelays.Women tend to use
the Internet mostly for interpersonal communication and educational
assistance whereas men tend to use it mostly for information gathering
and entertainment (Jackson et al., 2001; Weiser, 2000). This makes it
easier formen to switch fromone site to another, possibly teaching them
to be less tolerant of online delays andmore focused on speed. Based on
this background, there is consistent evidence that the expected direct,
positive effects of perceived speed of aWeb site download on consumer
attitudes and intentions will be stronger for men than for women.

H4. The direct, positive effect of perceived speed of a Web site download
on (a) attitude toward using the Web site and (b) intention to use the
Web site, will be stronger for men than for women.

In a related issue, offline research suggests thatmen react directly to
the speed of a process, whereas women do not seem to mind a slow
process asmuch asmendo, but react negatively if itmakes them feel out
of control. In an empirical study on consumer evaluations of hair stylists,
Dabholkar and Walls (1999) found that saving time in getting to a hair
stylist and innot having towait for a haircutwasmore important tomen,
whereas feeling relaxed and in control during the hair styling wasmore
important to women. In essence, time or speed was more important to
men, and control was more important to women. Further, in qualitative
interviews with the respondents, men said they would stop going to a
hair stylist if the process took too long, whereaswomen said theywould
not mind a slow process if they were assured and comfortable that the
haircut was worth waiting for. The quantitative as well as qualitative
findings showed thatmen based their reactions on perceptions of speed
(as proposed inH4above),whereaswomenbased their reactions on the
assurance or control they felt during the process (as proposed in H5
below). The findings also showed that women tended to base their
reactions on the control they felt, even if the process was slow,
suggesting a strongermediatingeffectof perceived control forwomen in
the context of download delays (as proposed in H6 below).

H5. The effect of perceived control on (a) attitude (as proposed in H2)
and (b) intention (as proposed in H3), will be stronger for women
than for men.

H6. The mediating effect of perceived control on the effect of perceived
speed of aWeb site download on (a) attitude toward using theWeb site and
(b) intention to use theWeb site, will be stronger for women than for men.

3. Methodology

Download delaysweremanipulated through amock travelWeb site.
Delays on different Web pages in the Web site created three overall
combinations of low, medium, and high download delays, with actual
times approximately 30, 60, and 90 s for thewhole bookingprocess. This
was followed by a survey to measure the variables in the proposed
hypotheses (Other variables were also measured to address different
issues related to download delays, see Dabholkar and Sheng, 2008b,c).

3.1. Sample

Data were collected from 252 university students in the U.S.
Almost all the students (96%) had at least five years of Internet
experience and most (89.3%) used the Internet for at least 5 hours per
week. Almost all of them (98.5%) typically used high-speed Internet
connections such as DSL and cable. There were 134 men and 118
women in the sample, making it a roughly equal division by gender,
and the average age of the respondents was 23.56.

3.2. Procedure

University computer labs were set up for the study. Participants
were told to use and evaluate a new travel Web site. Specifically, they
had to go through all the steps of booking a flight and then answer a
short survey. It was explained that a simulated payment process
would be used. At the end of the online booking process, surveys were
handed out, filled, and collected. Debriefing about the research
purpose was done only after the complete data collection.



Table 1
Items and factor analysis.

Items for continuous variables Perceived speed of
Web site download

Perceived control in
using the Web site

Attitude toward using
the Web site

Intention to use
the Web site

PS1: Download time on this Web site was acceptable. 0.90 0.13 0.17 0.16
PS2: Information on this Web site was obtained quickly. 0.75 0.25 0.32 0.01
PS3: The Web site took much longer to download compared to a
normal download time. (R)

0.84 0.01 0.01 0.22

PC1: I felt I was in charge of my own booking while using this Web site. 0.12 0.73 0.16 0.33
PC2: This Web site allowed me to select any flight I wanted. 0.13 0.87 0.15 0.01
PC3: I felt in control throughout the booking process on this Web site. 0.09 0.86 0.21 0.16
ATT1: How do you feel about using this Web site? (favorable/unfavorable) 0.21 0.26 0.71 0.35
ATT2: How do you feel about using this Web site? (good/bad) 0.22 0.24 0.78 0.31
ATT3: How do you feel about using this Web site? (pleasant/unpleasant) 0.09 0.16 0.84 0.24
ATT4: How do you feel about using this Web site? (like/dislike) 0.11 0.11 0.84 0.22
INT1: I would purchase tickets at this Web site 0.14 0.12 0.39 0.82
INT2: I would recommend this Web site to others. 0.17 0.14 0.42 0.79
INT3: I would bookmark this Web site. 0.17 0.21 0.21 0.80

Notes: Factor loadings for each item are shown for each corresponding factor. PS = Perceived speed of Web site download.
PC = Perceived control in using the Web site; ATT = Attitude toward using the Web site; INT = Intention to use the Web site.
(R) = Reverse-coded item.
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3.3. Measurement

Perceived speed of the Web site download was captured with three
items, modified from research in offline service delivery contexts
(Dabholkar, 1996; Hui et al., 2006). Five-point, Likert scales were used,
and the wording of the items is shown in Table 1.

Perceived control in using the Web site was measured by adapting
existing, validated scales for perceived control from research in an
offline context (Dabholkar, 1996) as well as an online context (Yen,
2005). Three items were used, each with a five-point Likert scale (see
Table 1).

Attitude toward using the Web site was modified from previously
validated scales for attitude toward using information technology
(Davis et al., 1989) and technology-based self-service (Dabholkar,
1994). Four seven-point, semantic differential scales were used (see
Table 1).

Intention to use the Web site was measured with three items
building on the same research as above (i.e., Dabholkar, 1994; Davis
et al., 1989). The items used five-point scales, with endpoints “very
likely” and “very unlikely” (see Table 1).

4. Results

4.1. Realism and manipulation checks

A realism check was obtained through verbal feedback after the
experiment, when several respondents said they liked the newWeb site
but it tended to be slow. As the majority of the respondents had faced
Table 2
Summary of regression results for hypotheses testing.

Independent variables → Men (n=134)

Dependent variables: Perceived speed of
Web site download

Perceived control in using the Web site (testing H1: PS→ PC)1 β=0.35a

Attitude toward using the Web site (testing H2: PC→ATT) –

Intention to use the Web site (testing H3: PC→INT) –

Attitude toward using the Web site (testing PS→ATT)2 β=0.41a

Attitude toward using the Web site (confirming mediation by PC)3 β=0.30a

Intention to use the Web site (testing PS→INT)2 β=0.45a

Intention to use the Web site (confirming mediation by PC)3 β=0.35a

Notes: a(pb0.001); b(pb0.01); c(pb0.05); n.s. (not significant, pN0.05). PS = Perceived
1, 2, 3: Steps in testing mediation as per Baron and Kenny (1986).
some level of delay, this feedback was encouraging on two counts—the
download delays seemed to have worked and participants thought it
was a real Web site.

The 252 respondents were split into 116, 69, and 67 respectively, in
the low, medium, and high delay groups. The manipulation check
asked participants, “On average, how long did you think it took for
each Web page to download (in seconds)?” An ANOVA indicated that
the manipulation had worked well, F=27.49, pb0.001. Moreover,
means for the three download delay conditions (7.22, 18.51, and
25.04 seconds respectively) were significantly different.

4.2. Factor analysis and measure validity

Factor analysis for the measures of perceived speed, perceived
control, attitude, and intention showed a clear 4-factor structure with
strong factor loadings on the appropriate factors (see Table 1).
Furthermore, reliabilities of these constructs were fairly high with
Cronbach's alpha at 0.83, 0.82, 0.90, and 0.88 respectively. Together,
these results suggest that the scales have high internal consistencies
and are reliable measures. Finally, correlations among these four
constructs ranged from 0.41 (between perceived speed and attitude)
to 0.67 (between attitude and intention), thus supporting discrimi-
nant validity as none of the values was unacceptably high.

4.3. Hypotheses testing

Regression analysis was conducted to test the hypotheses. As seen
in Table 2, perceived speed had a significant positive effect on
Women (n=118)

Perceived control in
using the Web site

R2 Perceived speed of
Web site download

Perceived control in
using the Web site

R2

– 0.13 β=0.31a – 0.10
β=0.41a 0.17 – β=0.54a 0.29
β=0.39a 0.15 – β=0.48a 0.23
– 0.17 β=0.34a – 0.11
β=0.31a 0.25 β=0.19c β=0.48a 0.33
– 0.19 β=0.28b – 0.08
β=0.27a 0.26 β=0.14n.s. β=0.44a 0.25

speed, PC = Perceived control, ATT = Attitude, INT = Intention (all as in Table 1).
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perceived control 0.35 (pb .001) for men, and 0.31 (pb .001) for
women, thus supporting hypothesis H1 for both men and women.
Perceived control had a significant positive effect on attitude 0.41
(pb .001) for men and 0.54 (pb .001) for women, thus supporting
hypothesis H2 for both men and women. Perceived control also had a
significant positive effect on intention 0.39 (pb .001) for men and 0.48
(pb .001) for women, thus supporting hypothesis H3 for bothmen and
women. Moreover, the effects in H2 and H3 appeared to be stronger
for women than for men (in terms of beta values and R2). The
differences between the betas were confirmed with the Chow test
statistic, which was 13.75 (for H5a) and 9.52 (for H5b), both values
greater than F(1, 250)=7.88 (at p=.005), thus supporting hypoth-
eses H5a and H5b.

Furthermore, as seen in Table 2, perceived speed had a significant
positive effect on attitude 0.41 (pb .001) for men, and 0.34 (pb .001) for
women. Although the effect appeared to be stronger for men (in terms of
beta value and R2), the Chow test statistic was 1.86, less than F(1, 250)=
3.84 (at p=.05). Therefore, hypothesis H4awas not supported. Perceived
speed also had a significant positive effect on intention 0.45 (pb .001) for
men, and 0.28 (pb .01) for women. The effect appeared to be stronger for
men (in terms of beta value, its significance level, and R2). This difference
in betas was confirmed with the Chow test statistic, which was 3.92,
greater than F(1, 250)=3.84 (atp=.05), thus supportinghypothesisH4b.

Finally, tests were conducted to see if the effects of perceived speed
on attitude and intention were mediated by perceived control.
Stringent mediation tests (cf., Baron and Kenny, 1986) require a series
of three regressions—the first two of which test the effects of the
independent variable separately on the mediator and the dependent
variable, and the third regression tests the simultaneous effects of the
independent and mediator variables on the dependent variable to see
if the effect of the independent variable is reduced (as compared to
the second regression), which indicates a mediating effect.

The first two regressions required to validate mediation were
already run (in testing other hypotheses) and were supported (see
steps 1 and 2 in Table 2). To complete the last step, perceived speed
and perceived control were regressed simultaneously as independent
variables, but separately for attitude and intention as dependent
variables (see step 3 in Table 2). In doing so, the effect of perceived
speed on attitude was reduced from 0.41 (pb .001) to 0.30 (pb .001)
for men, and from 0.34 (pb .001) to 0.19 (pb .05) for women, when
perceived control was added to the equation. Sobel's test statistic for
the reduction in beta value was 1.98 for men, greater than z=1.96 (at
p=.05) and 2.64 for women, greater than z=2.58 (at p=.01). Thus,
perceived control had a partial mediating effect in both cases. In
addition, the mediating effect appeared to be stronger for women (in
terms of reduction in beta value, Sobel's test statistic, and the
associated levels of significance), thus offering support for hypothesis
H6a. Similarly, the effect of perceived speed on intention was reduced
from 0.45 (pb .001) to 0.35 (pb .001) for men, and from 0.28 (pb .01)
to a non-significant effect for women, when perceived control was
added to the equation. Sobels' test statistic was 2.20 for men, greater
than z=1.96 (at p=.05) and 2.87 for women, greater than z=2.58
(at p=.01). As before, the mediating effect appeared to be stronger
for women in terms of reduction in beta value, Sobel's test statistic,
and the associated levels of significance. In addition, perceived control
had only a partialmediating effect for men, but a fullymediating effect
for women, thus supporting hypothesis H6b.

4.4. Tests for independence of gender and Internet related variables

Chi-squared tests were conducted to examine whether Internet
experience (number of years), Internet usage (hours per week), and
Internet connection (DSL, cable, or dial-up) varied by gender. No
gender differences were found for any of these variables as all threeχ2

values were not significant, showing that there was no confounding of
gender with Internet related variables.
5. Discussion

5.1. Advancing theory

The study found that perceived control plays a strong mediating
role in the effect of perceived speed of a Web site download on
attitudes and intentions to use the Web site. In other words, when
faced with download delays, not only do perceptions of speed have
direct effects on attitudes and intentions, they have an added, indirect
effect through perceptions of control. These findings suggest that
rather than focusing only on the time it takes for a Web site to
download, it is important to consider the control felt by consumers as
this has a strong effect on their subsequent attitudes and intentions to
use the Web site.

The finding that the positive effect of perceived speed on attitude
was not significantly different for men and women suggests that
men's behavior may be strongly affected in the context of download
delays rather their attitudes. Indeed, the study found as proposed
that the effect of perceived speed of a Web site download on
behavioral intentions was stronger for men. In contrast, the effect of
perceived control on attitudes and intentions, and the overall
mediating role of perceived control, were stronger for women, as
proposed. These gender differences extend the offline services
literature (e.g., Dabholkar and Walls, 1999), by showing that men
and women react differently to delays, in complex, yet under-
standable ways.

In contrast to past research which suggests that gender differences
related to the Internet may be based on differences in Internet usage
or experience (e.g., Weiser, 2000), this study found that gender
differences were not caused by underlying Internet related variables.
The fact that therewere no gender differences in terms of (1) length of
Internet experience, (2) extent of Internet usage, and (3) type of
Internet connections, suggests that the differences found between
men and women in this study were intrinsic gender differences.

Finally, the results suggest that the types of Web sites people tend
to use may not always be an issue in considering gender differences in
using the Internet. In this study, a travel Web site was used by both
men and women. Yet, men tended to react directly to the delay itself,
whereas women's reactions to the delaywere tempered by the control
they felt, showing in another way that the gender differences found in
the study were intrinsic, as they were not context-specific.

5.2. Implications for marketing strategy

The results of this study suggest that to avoid the negative
consequences of download delays, online marketers should put
more effort into increasing perceptions of speed as well as
perceptions of control. One way to do both is to reduce Web
content and keep Web pages relatively simple, so they will actually
load quickly, be perceived as fast, and not cause undue stress
(or lack of control). Alternatively, online marketers could use
positive, mood-creating music (e.g., Cameron et al., 2003) to reduce
perceptions of delays and increase perceptions of control. A third
strategy would be to provide specific information on delays or
explain the cause of delays (e.g., Dellaert and Kahn, 1999) to
increase perceptions of speed and control, and in turn, create better
affective and behavioral reactions in the face of download delays.

In addition, for Web sites with a high percentage of male users, the
focus should be on minimizing download delays. To do this, complex
and rich Web content may have to be sacrificed, but the trade-off
would be favorable reactions by male online users toward the Web
site. In contrast, for Web sites that have a greater number of female
users, online marketers could possibly incorporate richer Web
content, but also use soothing colors, relaxing music, or information
on delays to make female online users comfortable, so they will not
feel out of control even if faced with delays.
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5.3. Limitations and future research

Using an experimental approach was not as realistic as studying
actual reactions to a Web site, but in compensation, it allowed
download delays (and extraneous factors) to be controlled. Although a
student sample typically limits generalization, college students
represent an important target for Internet marketers. Future research
could build on this study with field studies or surveys with a broader
demographic and also capture actual online behavior.

Future research could test the base model in this study in different
contexts, offline and online. Although offline research has examined
the consequences of delays as well as perceived control, no study has
systematically tested the mediating role of perceived control in the
context of delays. Yet it is likely that this model could apply well to
delays in a doctors' office, or for a flight, or numerous other service
encounters where delays and a lack of control go hand-in-hand.

Studies could also test whether the intrinsic gender differences
found in this study are supported in other contexts—offline as well as
for different kinds of Web sites. If so, such verification can lead to a
differentiated approach in dealing with delays for market segments
that predominantly represent men or women. Other future research
could determine the best strategies for reducing perceptions of delays
for men, and those that increase perceptions of control for women,
whether in Web design or face-to-face service encounters.
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