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The Four Dimensional Impact of Color on Shopper’s Emotions
Malaika Brengman, Ghent University, Limburgs Universitair Centrum

Maggie Geuens, Ghent University

ABSTRACT
The PAD-scale has extensively been used in consumer research.

Since studies on the impact of store interior color on affective
responses are scarce and have focussed solely on color hue, neglecting
color brightness and saturation, and furthermore only investigated
a maximum of four hues, the research objective was to validate the
PAD scale by means of an 8 (hue) by 2 (brightness) by 2 (saturation)
experimental design. The data do not seem to underlie three, but
four factors: pleasure, tension, excitement and dominance. Overall,
the four-dimensional PAD-scores prove to have adequate reliability
and validity, although the dominance construct is rather weak.

INTRODUCTION
It is widely accepted in psychology that the first level of

response to any environment is affective (emotional) in nature
(Ittelson 1973). Empirical research has demonstrated that also
shopping environments can evoke emotional responses in consum-
ers (Machleit and Eroglu, 2000) and that these emotions, in turn,
influence shopping behaviours and outcomes (Donovan and Rossiter
1982, Darden and Babin 1994, Sherman, Mathur and Smith 1997).
A rather neglected emotions-evoking element in the shopping
environment appears to be store interior color (Turley and Milliman
2000). Although store-interior color has been demonstrated to
influence feelings, store and merchandise image, simulated pur-
chases, purchasing rates, time spent in the store and retail display
attraction (Bellizzi, Crowley and Hasty 1983, Bellizzi and Hite
1992, Crowley 1993), it is still unclear which emotions can be
evoked by colors in the store interior. Indeed, the color stimuli used
in previous studies did not represent a broad-based and balanced
sample of color stimuli. In measuring store-evoked emotions,
besides neglecting two of the three dimensions of color (saturation
and brightness), also only a limited number of color hues have been
incorporated in previous studies. Therefore, the objective of this
study was to verify the validity and reliability of an emotion scale
often used in marketing, atmospherics and consumer research,
namely the PAD-scale (Mehrabian and Russell 1974), for measur-
ing store-color-evoked emotions taking into account a multitude of
color stimuli varying in hue, saturation and brightness.

THEORETICAL FRAMEWORK
One approach to the study of emotions, termed “the discrete

emotions perspective”, proposes that emotions can be conceptualised
as a set of discrete and phenomenologically distinct affective states
(e.g. Izard 1977, Plutchik 1980). Another approach, termed “the
dimensional perspective”, has suggested that a more basic under-
standing of the impact of emotions can be derived from reducing the
various emotion types into a set of underlying dimensions (Russell
and Lemay, 2000). Indeed, emotion categories appear to be related
to each other in a systematic way (Russell and Lemay 2000). This
underlying structure of emotions has received some renewed inter-
est as researchers attempt to represent the relations among the
various discrete emotions (see Diener 1999, Russell and Feldman
Barrett 1999, Bagozzi, Gopinath and Nyer 1999). Both, factor
analysis and multi-dimensional scaling of emotion-related expres-
sions appear to converge systematically in a two- or three-dimen-
sional representation (Russell and Lemay 2000).

In a two-dimensional circumplex, emotions range along an
‘evaluation’ dimension, from unpleasant to pleasant and, according

to the degree of stimulation, along an ‘activation’ dimension from
un-aroused and inactive to aroused and active. Whereas Watson
and Tellegen (1985) originally questioned the bipolarity of such
dimensions, claiming negative and positive affect to be indepen-
dent of each other (see also Babin, Darden and Babin 1998), they
confirmed more recently that evidence supports such bipolarity
(Watson and Tellegen 1999, Russell and Carroll 1999). Also
Thayer’s (1989) two-dimensional view of tense and energetic
arousal can be integrated into this two-dimensional space when
viewed as 45° rotations of one another (Yik, Russell and Feldman
Barrett 1999). The eight combinations of pleasantness and activa-
tion identified by Larsen and Diener (1992) also clearly fit this
circumplex. Thus, the existence of two basic dimensions, represent-
ing respectively hedonic tone and activation, has received extensive
theoretical and empirical support (Mano 1997; Russell and Feldman
Barrett 1999, Yik, Russell and Feldman Barret 1999).

From an environmental psychology perspective, Mehrabian
and Russell (1974) identified three underlying dimensions of emo-
tions: (1) ‘Pleasure’, referring to the degree to which a person feels
happy or satisfied in a place; (2) ‘Arousal’, concerning the degree
of stimulation caused by an atmosphere and (3) ‘Dominance’,
indicating the degree to which a person feels in control of a situation
and feels to have influence over his/her surroundings and others.

Several researchers have provided evidence that these three
nearly independent bipolar PAD dimensions are both necessary and
sufficient to adequately define emotional states (Holbrook and
Batra 1987, Mehrabian 1995, Shaver et al. 2001). However, the
PAD scales appear to exhibit near independence only when tested
against a broad-based and balanced sample of stimuli. Mehrabian
argues (1998, p6) that “the difficulty to develop broad-based and
emotionally-balanced samples of stimuli may explain the tempta-
tion for other investigators to delete the dominance factor and to
rely only on the pleasure and arousal factors, or rotations thereof,
to describe emotions”.

Emotional responses to the shopping environment
Although some researchers measured emotions elicited by the

store environment based on the discrete emotions approach (e.g.
Dawson, Bloch and Ridgway 1990, Menon and Dubé 2000),
several others followed a dimensional approach. Yoo, Park &
MacInnis (1998), for example, identified retail-specific emotions,
which could be reduced to a ‘pleasant versus unpleasant’ dimension.
In the same vain, Babin and Attaway (2000) operationalized
atmospheric-based affect as two separate, negatively related
dimensions: positive and negative affect. They did not incorporate
a separate arousal component, claiming that, while in general
arousal can be either positive or negative, in a retail setting arousal
indicators appear to take on rather consistent positive or negative
meanings. Nevertheless, Hui and Bateson (1991) argue that the 27
emotional terms, used in their study, form a perfect two-dimensional
(pleasure-displeasure; arousing-unarousing) circumplex model, as
proposed by Russell and Pratt (1980). Whereas Gröppel-Klein
(1998) also argues that ‘arousal’ and ‘pleasure’ seem to converge in
a retail setting, as ‘positive activation’ appears to be implicitly
registered in the arousal construct, she acknowledges that consumers
in a retail setting can also experience a pleasant state of low arousal
(i.e. relaxation) and that also at the point-of-sale, too much arousal
can be experienced as hectic and unpleasant (i.e. tension).
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Donovan and Rossiter (1982) were the first to assess shoppers’
in-store emotional states using Mehrabian and Russell’s (1974)
PAD scale, adapted a little to the retail setting. Nevertheless, for
theoretical reasons (Russell and Pratt’s 1980 conceptualization) as
well as for a lack of empirical support (e.g. Donovan and Rossiter
1982, Greenland and McGoldrick 1994), several researchers inves-
tigating atmospheric effects of the store environment, have disre-
garded the dominance dimension and simply researched the plea-
sure and arousal dimensions (e.g. Donovan et al. 1994, Sherman,
Mathur and Smith 1997, Van Kenhove and Desrumaux 1997).
However, more recently, some researchers have focused again on
the influence of dominance perceived at the point of sale (e.g.
Gröppel-Klein 1998).

Affective responses to color
With regard to the “effects” of colors in the environment, the

literature seems to contain mostly anecdotal evidence, revealing a
severe lack of systematic empirical research. In fact, most color
research is based on consumer evaluations of color chips and has
been noted to be weak (Beach et al. 1988, Valdez 1993). According
to Valdez (1993), a major area of concern involves the failure to use
sufficiently reliable, valid or comprehensive “measures of emo-
tional responses” to color stimuli. Examining emotional reactions
as a function of the dimensions of color hue, saturation and
brightness, Valdez and Mehrabian (1994) found support for the
PAD-scale. Nevertheless, it is still unclear whether findings con-
cerning affective responses to color patches can be generalized to
colors applied to environments, such as the store interior.

Turning to the impact of color in the store interior on retail
shoppers, to our knowledge only four laboratory experiments have
been published (i.e. Bellizzi, Crowley and Hasty 1983, Middlestadt
1990, Bellizzi and Hite 1992, Crowley 1993). Bellizzi and Hite
(1992) used the PAD-scale and found four factors underlying their
data: pleasure (α=.89), arousal (α=.88), dominance (α=.79), and
freedom-of-movement (α not mentioned, explaining only 5.5% of
the variance). Color effects (red/blue) could be observed on the
pleasure dimension only. Crowley (1993) investigated the impact
of store interior color on emotions by means of 20 semantic
differential items. Color effects (4 hues) were observed on (1) an
evaluative dimension (i.e. positive, attractive, relaxed, comfort-
able, good and pleasant; α=.91) and on (2) a non-evaluative
activation dimension (i.e. motivating, modern, colorful, stimulat-
ing, cheerful, lively and bright; α=.85). Studies thus far have relied
on the use of two to maximum four color stimuli, not selected for
their diverging emotion-evoking capabilities. Also, up until now
the focus has been on color hues (such as blue and red). Affective
responses evoked by color-saturation (purity or intensity) and
color-brightness (light to dark quality) were ignored completely.
Yet, these neglected color dimensions may well be the major
determining factors in color effects on human feelings. Previous
studies in an advertising context (Gorn et al. 1997) and concerning
plain color patches (Valdez and Mehrabian 1994) have shown that
saturation and brightness have a significant impact on evoked
emotions in their own right.

RESEARCH OBJECTIVE
As indicated before, the PAD-measure has been widely em-

ployed in marketing, atmospherics and consumer research. Also in
studies concerning the impact of store-interior color on emotional
and behavioral responses the PAD scale has been introduced
(Bellizi and Hite 1992). However, the scale has never been appro-
priately validated in this context. Since the validity of constructs
forms a foundation for scientific progress in marketing (Steenkamp

& van Trijp, 1991), the objective of the current study was to validate
the PAD-scale for capturing emotional responses to store-interior
colors. Unlike other studies, a broad-based and balanced sample of
color stimuli was used, taking into account all three dimensions of
color (i.e. hue, saturation and brightness) (Munsell 1915, Kuehni
2002).

RESEARCH METHODOLOGY
Stimuli. An 8 (hue) by 2 (saturation) by 2 (brightness) between

subjects design was constructed, resulting in 32 different condi-
tions. The 32 different colors were applied to an experimental store
environment, developed in Computer Aided Design. It involved a
design furniture and accessories store. Respondents were exposed
to one of the 32 pictures1 of the store-interior (16 by 16cm).

Respondents. Belgian subjects were intercepted by means of
a random walk sampling procedure. About 25 respondents were
selected per manipulation, according to predetermined quota for
age and gender. This resulted in a total of 874 respondents, aged
between 18 and 60 years, distributed almost equally among males
and females for three age categories and more or less representative
for the Belgian population as far as level of education, income and
occupation are concerned.

PAD-measure. The three six-item semantic differential scales,
measuring the PAD-dimensions of emotions elicited by the experi-
mental store (Mehrabian and Russell 1974, Russell and Mehrabian
1977) were carefully translated in Dutch, with a forward and
backward check. The items of the respective dimensions were
intermixed and the direction of about half of the items was reversed.

CONSTRUCT VALIDATION OF THE PAD-
EMOTION SCALE

According to previous research (Russell and Mehrabian 1977,
Valdez and Mehrabian 1994) the six pleasure items, the six arousal
items and the six dominance items indicate three underlying dimen-
sions. In order to test the theoretical structure of the measurement
instrument, a maximum likelihood confirmatory factor analysis
with Varimax rotations is conducted using AMOS 3.62 (Arbuckle,
1997). This yielded however unacceptable goodness of fit scores
(χ2=1046.513, df=132, p<.001, χ2/df=7.928) (see colum 2 in table
2 for acceptable values). Therefore, we first explored the uni-
dimensionality of the three constructs by means of Principal Com-
ponent Factor Analyses (see Table 1).

The pleasure construct appears to be measured very well. The
six items clearly underlie one pleasure construct, explaining 66.7%
of the variance (Cronbach’s α=.8970).

With regard to the arousal construct, not one, but two factors
are extracted with Eigenvalues exceeding unity, explaining to-
gether 54% of the variance (or respectively 30% and 24%). Also the
Scree plot suggests at least two factors. Each item had a minimum
factor-loading of .60 and no loading higher than .15 on the other
factor. The reliability of the respective dimensions appears rather
low (Cronbach’s α=.59 for the first factor and r=.457, p<.001 for the
second factor).

The presence of two dimensions underlying the arousal con-
struct has been encountered and rationalized in previous research
(Walters, Apter and Svebak 1982, Thayer 1986, Gorn et al. 1997).

1Their use as environmental simulations has been proven to be a
valid method for studying the effects of environments on evalua-
tions, affective responses and behavior (Russell and Mehrabian
1976, Bateson and Hui 1992, Areni, Sparks and Dunne, 1996).
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Validating the PANAS-X scale2, Watson and Clark (1999) encoun-
tered besides the two broad higher-order positive and negative
affect dimensions, another dimension, comprising ‘arousal-re-
lated’ affective states as fatigue, surprise and serenity, bearing
significant loadings on both the positive as well as the negative
general affect factors. Reversal theory, a phenomenological theory
originally proposed by Smith and Apter 1975 (Apter1979, 1982)
suggests that instead of one single curve (optimal arousal theory),
there are two hypothetical curves relating arousal to hedonic tone.
According to this theory, there are two optimal points or “preferred
levels” of arousal positioned towards opposite ends of the arousal
dimension (i.e. “reversals”), with one system being an “arousal
avoiding system” and the other being an “arousal seeking system”.
Only one is preferred at a given moment “being the preferred level
of the arousal system that is operative at that moment” (Walters,
Apter and Svebak 1982). The system of emotions proposed by
Wundt (1896) actually incorporates besides a hedonic (‘unpleas-
ant-pleasant’) dimension, two complimentary bipolar arousal di-
mensions (‘quiet-excited’ and ‘relaxed-tense’). In a retailing con-
text, the PAD-arousal construct has also previously been shown to
be rather ambiguous (e.g. Donovan et al. 1994, Van Kenhove and
Desrumaux 1997, Gröppel-Klein 1998, Gröppel-Klein and Baun
2001). Consistent with the foregoing operationalization of arousal,
the first dimension (relaxation-tension) appears to be negatively
related with pleasure (Pearson correlation=-.732, p<.001), while
the second dimension (boredom-excitement) appears to be posi-
tively related with pleasure (r=.578, p<.001), while the two arousal
dimensions do not seem to be correlated at all (r=.001).

With regard to the dominance construct, also two factors seem
to underlie the measurement instrument, instead of only one (ex-
plaining respectively 27% and 26% of the variance). The Scree plot
also suggests a two-factor solution. All items could rather clearly be
ascribed to one of the two factors. Each item had a minimum factor-

loading of .55 and no loading higher than .40 on the other factor.
However, the reliability of the respective dimensions appears to be
very low (Cronbach’s α=.56 and .42 respectively). The factor
scores of both the one- and two-factor solutions are presented in
table 1. Because of the low reliability of the two-factor solution and
the lack of a theoretical framework to support such a multi-
dimensional dominance construct, a one-factor solution will be
pursued. In this case, deleting item d2 (‘influenced–influential’)
appears to be called for because of a very low factor loading.
Cronbach’s α for the five remaining items is .60, which is still rather
low.

Uni-dimensionality
A maximum likelihood confirmatory factor analysis, con-

ducted on each of the constructs separately, indeed reveals two
separate non-related arousal dimensions within the arousal con-
struct. The pleasure construct clearly is uni-dimensional. For the
dominance construct, the one-dimensional solution performs best
and appears to be highly reliable.3 In order to test the proposed
theoretical structure of the measurement instrument, a maximum
likelihood confirmatory factor analysis is conducted on the 17
remaining items. On the basis of the exploratory factor analyses
four correlated underlying dimensions are assumed: pleasure, ten-
sion, excitement and dominance. First of all, three items (a6, d3 and
d5) have to be eliminated because of extremely low standardized
regression weights (<.40). This way a satisfactory overall fit of the
model is achieved (χ2=278.767, df=71, χ2/df=3.926, p<0.001).4

2An expanded form of the positive and negative affect schedule,
designed explicitly to reflect the hierarchical structure of self-
rated affect.

3Correlating three pairs of error-terms (error d3–d6; error d4–d5
and error d3–d5) resulted in excellent goodness of fit scores
(c2=.22, df=2, p=0.896, c2/df=.11) (Cote, Netemeyer and Bentler
2001).

4The chi square test is highly dependent on the sample size and its
hypothesis of an exact reproduction of the sample covariance
matrix by the implied covariance matrix of the model is often
considered to be overly rigid. Models that fit the data well, often
have to be rejected on the basis of the chi square value (Bollen and
Long, 1993; Bagozzi and Baumgartner, 1994).

TABLE 1
Principle Component Factor loadings with Varimax rotated solution

PLEASURE AROUSAL

1-factor solution α=.90 2-factor solution α=.59 r=.46

P1 depressed–contented .776 A1 relaxed–stimulated .611
P2 unhappy–happy .808 A2 calm–excited .740
P3 unsatisfied–satisfied .889 A4 dull–jittery .673
P4 annoyed–pleased .815 A6 unaroused–aroused .651
P5 bored–relaxed .826 A3 sluggish–frenzied .851
P6 despairing–hopeful .778 A5 sleepy–wide-awake .845

DOMINANCE DOMINANCE

1-factor solution α=.58 2-factor solution α=.58 α=.42
D1 controlled–controlling .756 D1 controlled–controlling .763
D2 influenced–influential .385 D2 influenced–influential .789
D3 cared for–in control .493 D6 guided–autonomous .551
D4 awed–important .608 D3 cared for–in control .600
D5 submissive–dominant .440 D4 awed–important .578
D6 guided–autonomous .675 D5 submissive–dominant .758
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Nevertheless, because large standardized residuals5 point to pos-
sible multidimensionality (Steenkamp and Van Trijp, 1991), these
were carefully examined. Five standardized residuals were de-
tected exceeding the |2.58| norm. Dropping the corresponding items
(p6 and a1) (Jöreskog and Sörbom, 1989), a very satisfactory four-
factor model was obtained (see Table 2 and Figure 1). With this
solution no standardized residuals exceed the |2.58| norm.

Within-Method Convergent Validity
According to Steenkamp and Van Trijp (1991) a condition for

within-method convergent validity is that the factor regression
coefficients on a particular item are statistically significant (weak
condition) and substantial (stronger condition). With respect to the
latter, it has been suggested by Hildebrandt (1987) that the correla-
tion between the item and the construct should exceed .50. For the
adapted four-factor PAD-emotion scale in this study, except for two
dominance items, all of the factor regression coefficients exceed the
.50 norm. Moreover, all factor regression coefficients were highly
significant (critical ratio’s>11).

Reliability
To assess the reliability of the respective dimensions, the

composite reliabilities were ascertained, as well as the average
variances extracted6 The ‘pleasure’ factor proved to be very reli-
able with a composite reliability of .89 and an average variance

extracted of .62. ‘Tension’ scores considerably lower, with a
composite reliability of only .55. The average variance extracted
reached only .38. Because only two items were retained to assess
this factor, also Pearson’s correlation is checked, which appears to
be highly significant (r=.368, p<.001). The composite reliability of
‘excitement’ reaches .62, with an average variance extracted of .45.
We verified Pearson’s correlation in this case too, as only two items
are included here as well. This also proved to be highly significant
(r=.452, p<.001). Finally the composite reliability for the ‘domi-
nance’ construct amounts to .58, which is also rather low. The
average variance extracted reached only .35. We can conclude that
some random error is captured by our measures, in addition to what
we intended to measure. Whereas the pleasure factor scores ex-
tremely well on reliability, the other factors score somewhat lower,
but still almost meet the minimum criteria of .60. In view of the low
number of items retained to capture the underlying constructs, this
is rather satisfactory.

DISCUSSION
Overall, the goodness of fit indices show a good fit for the

resulting four-factor model. The uni-dimensionality, within-method
convergent validity and reliability of the underlying pleasure,
tension, excitement and dominance constructs prove to be ad-
equate. However, we note that dominance does not score very well
with regard to reliability and that the standardized regression

FIGURE 1
Path coefficients of the four-correlated factor PAD emotion construct

5Standardized residuals are the residuals from the observed and
reproduced covariance matrix divided by their asymptotic stan-
dard errors, and values exceeding |2.58| indicate misspecification
(Jöreskog and Sörbom, 1988).

6For a scale to possess good reliability, its composite reliability
should be between 0.60 and 0.80 and the average variance ex-
tracted at least 0.50 (Bagozzi and Yi, 1988).



126 / The Four Dimensional Impact of Color on Shopper’s Emotions

weights of two dominance items do not score high either. Moreover,
the ‘dominance’ dimension appears to be extremely highly corre-
lated with the ‘pleasure’ dimension (r=.91). In order to test whether
‘pleasure’ and ‘dominance’ do not involve in fact one and the same
dimension, we investigated the discriminant validity of the domi-
nance construct. According to Fornell and Larcker (1981) a scale
possesses discriminant validity if the average variance extracted by
the underlying construct is larger than the shared variance (i.e. the
squared intercorrelation) with other latent constructs. Since the
squared correlation among pleasure and dominance (.83) exceeds
the variance extracted in both the pleasure and dominance scales
(respectively .62 and .35), the discriminant validity of the domi-
nance construct is rather questionable. Another, less stringent,
analysis of discriminant validity  consists of examining whether
applying an additional restriction of perfect correlation between the
two dimensions does not result in a better fit (Steenkamp and van
Trijp 1991). This can be examined by determining the difference
between the χ2 of the nested model (i.e. the more restricted model
with the constraint of perfect correlation between pleasure and
dominance) and the χ2 of the initial model (allowing for free
correlation) and dividing this result by the difference in the degrees
of freedom between the two models (Sharma, 1996). This test
[(180.56–165.81) / (49-48)=14.75>3.84 (χ2 0.95 , 1df)] reveals that
the additional constraint of perfect correlation between the pleasure
and dominance dimensions is not justified. The model assuming
free correlation between the two factors fitted the data significantly
better than the model constraining the correlation to one. Therefore,
pleasure and dominance prove to be two highly correlated but
separate factors.7

Still, because of the low within-method convergent validity
and reliability, the question remains whether or not the ‘dominance’
dimension should be dropped altogether. In line with Russell and
Pratt’s (1980) conceptualisation that the ‘dominance’ dimension is
not applicable in environments calling for an affective response, we
could consider ignoring the ‘dominance’ dimension, as several
researchers have done in the past (e.g., Van Kenhove and Desrumaux
1997, Sherman et al. 1997). However, several other researchers in
the retailing context, have referred to the importance of the all too
often ignored ‘dominance’ dimension (Gröppel-Klein 1998, Foxall
2000). Foxall (1997) proposes that the role of ‘dominance’ may
depend on the type of consumer setting investigated. This may be

responsible for the failure of past studies to find a role for ‘domi-
nance’. In the same vain, Turley and Milliman (2000) also note that
the importance of the ‘dominance’ dimension may be context
specific, depending on the independent store environmental vari-
ables investigated. Since the specific effects of color on the ‘domi-
nance’ dimension have been demonstrated before (Valdez and
Mehrabian, 1994), and the adapted 4-factor model appears to have
an adequate overall fit, it is suggested to retain the ‘dominance’
dimension. However, it has to be noted that results concerning the
‘dominance’ dimension should be interpreted with caution.

LIMITATIONS AND SUGGESTIONS FOR
FURTHER RESEARCH

One limitation to this study concerns the measurement of the
‘arousal construct’. In this study, emotional responses to the store
environment were measured by means of self-report question-
naires. Gröppel-Klein and Baun (2001) however, point out that
verbal scales may not be appropriate to capture arousal. Construct
validation of the PAD-emotion scale revealed two separate ‘ten-
sion’ and ‘excitement’ dimensions within the arousal scale. How-
ever, purification of the scale resulted in only two remaining items
capturing tension and two other items measuring excitement. For
future research, we recommend the use of better ‘tension’ and
‘excitement’ scales and suggest that perhaps also electrodermal
activity could be measured as an arousal indicator (cfr. Gröppel-
Klein and Baun 2001).

Another important limitation to this study concerns the ‘exter-
nal validity’ of the findings. Unfortunately, as a direct consequence
of the main concern for internal validity, laboratory experiments are
generally rather weak in generalizability. Therefore, an extension
of this study to field experiments is called for to determine the
ecological validity and generalizability of our findings. Actually
‘being’ in an environment where the wall colors are manipulated,
would probably evoke stronger emotional reactions than ‘viewing
a picture’ in which wall colors are manipulated.

Finally, it would be interesting to know which affective
responses are evoked by specific color tones and whether these
store-color-evoked emotional reactions actually influence consum-
ers’ approach and/or avoidance intentions towards the store (i.e.
purchase intentions, intentions to stay longer and explore the store,
intentions to spend more money and visit the store again…). The
current study forms part of an encompassing study, which aims to
provide answers to these managerially relevant questions.

TABLE 2
Goodness of fit measures for the resulting four-correlated-factor PAD scale

Goodness-of-fit indices Acceptable 4-correlated
values factor model

χχχχχ2, (df) Small 165.811, (48)
p-value >.05 0.000
χχχχχ2/df <5 3.454
Goodness-of-fit index (GFI) >.90 0.965
Adjusted Goodness-of-fit index (AGFI) >.80 0.943
Tucker and Lewis non-normed fit index (TLI) >.90 0.957
Benler’s normed Comparative Fit Index (CFI) >.90 0.969
Root mean squared error of approximation (RMSEA) <.08 0.056
Standardized residuals > |2.58| No No
Factor regression coefficients > .50 Yes 10 out of 12

7This procedure for identifying discriminant validity was also
followed by Babin, Darden and Babin, 1998.
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