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DoesIn-Store Marketing Work? Effects of the Number and Position of Shelf Facingson

Brand Attention and Evaluation at the Point of Purchase

Recent trends in marketing have demonstrated aeased focus on in-store expenditures
with the hope of “grabbing consumers” at the pahpurchase: but does it make sense? To
help answer this question, the authors examinenteeplay between in-store and out-of-store
factors on consumer attention to and evaluatiobrahds displayed on supermarket shelves.
Using an eye-tracking experiment, they find tha&t tlumber of facings obtained has a strong
impact on evaluation that is entirely mediated tsyaffect on visual attention and works
particularly well for frequent users of the brafat, low market-share brands, and for young,
highly educated consumers who are willing to traffebrand and price. They also find that
gaining in-store attention is not always sufficiemtdrive sales. For example, top and middle
shelf positions gain more attention than low spelitions; however, only top shelf positions
carry through to brand evaluation. Our results usc®e the importance of combining eye-
tracking and purchase data to obtain a full pictfréghe effects of in-store and out-of-store

marketing at the point of purchase.



Marketers are diverting a growing proportion ofithgromotional budgets from traditional
out-of-store media advertising to in-store markgtiand retailers are responding by adopting
increasingly sophisticated shelf management andeace measurement tools (Egol and
Vollmer 2008). It is well known that large increas@ total shelf space (e.g., end-of-aisle
displays) have strong effects on brand sales (Begmmaor and Mouchoux 1991); however,
the evidence is less conclusive for in-store mamgethanges that keep total category shelf
space constant (e.g., more shelf facings or difteskelf position). On the one hand, some
studies have shown that the position of a brana@ iwertical or horizontal retail display
influences quality expectations and hence choieas,(Raghubir and Valenzuela 2008). On
the other hand, the field experiments conducte®tize, Hoch, and Purk (1994) led them to
conclude that shelf position only has a limiteduafce on brand sales and that additional
facings have a limited impact once the minimum llesxessary to avoid stock outs has been
reached.

More importantly, prior research has not examirteddffects of in-store marketing on visual
attention and brand consideration (pre-cursors hadiog). It cannot therefore determine
whether the effects of in-store marketing on ch@oe mediated by enhanced attention and
consideration or influence choice directly (e.gecduse of quality inferences). Examining
multiple measures of attention and evaluation islenaore important by the trend toward
using the point of purchase as an advertising nmeditmed at building brand awareness and
image over the long term and not just as a didiobbuchannel (Egol and Vollmer 2008). In
this context, attention and consideration may mlevnore sensitive and reliable metrics of
in-store marketing’s effectiveness than choicealiyn prior research has not manipulated in-
store factors independently of brand and consumpeciic out-of-store factors, and is

therefore unable to compare the relative impacinestore and out-of-store factors and



whether in-store factors may be more effectiveléov or high market-share brands or for
regular or non-users.

Therefore, the objective of this paper is to exaathre interplay between in-store and out-of-
store factors on consumer attention to and evalnadf brands displayed on supermarket
shelves. Drawing on research on shelf managemésttgefand on eye movements in scene
perception, we develop a framework to assess feetefof important in-store factors — such
as the number and position of shelf facings — ameobstore factors — such as past brand
usage, the brand’s market share, and the indivildaimographics and shopping goals — on
attention and evaluation. We then test the predfistiderived from this framework in an eye-
tracking experiment in which we manipulate or meaghese factors for established as well
as for new brands with no out-of-store historyha US in two product categories (soaps and
pain-relievers). Then, we estimate the effects hafs¢ factors on visual attention, visual
reexamination, recall of visual attention, branshsideration, and brand choice for a large
sample of representative US shoppers looking atslife pictures of supermarket shelves.
Finally, we use path analysis to decompose thd &ffacts on evaluation into the direct
effects (after controlling for attention) and tinelirect effects (mediated by attention).

This research provides new insights into four of flve issues deserving future research
identified in Wedel and Pieters’ (2008) review bé teye-tracking literature: (1) studying the
interplay between bottom-up salience and top-dowpeetations in guiding attention, (2)
examining eye movements using other marketing dtimesides print ads, (3) testing
different attention metrics, and (4) investigatitite relationship between attention and
downstream marketing effects such as purchasepatticular, we show that out-of-store
factors directly influence evaluation and are natdmated by attention, whereas in-store
factors primarily influence attention, and throutjiat route evaluation, but do not always

carry through to evaluation because of conflictiimgct effects on post-attention evaluation.



This research also contributes to the effort toettgy better marketing metrics that include
attention (Pechmann and Stewart 1990). First, wd that self-reported recall of visual
attention is not a valid proxy for actual visuateation to brands in a supermarket shelf
display. This raises doubts about the validity ofliance measurement tools and academic
studies using memory to infer exposure. More gdiyerave find that marketers would
misunderstand the effects of in-store and out-ofesmarketing if they only relied on self-
reported attention or evaluation measures, and ttheyy need to combine a rich set of
indicators of these two stages of the decision-n@akirocess. For example, our finding that
brands influence both attention and evaluation rgiagtention suggests that a complete
measure of a brand’s equity should combine eyddtigand purchase decision data.
For managers, our main result is that all shelepactions are not equal. We show that the
number of facings has a consistent and positivecefin attention and, through attention, on
evaluation, and that its influence on choice istipalarly strong for regular users, for low
market-share brands, and among young, educategefsowho value both brands and low
prices. In contrast, the effects of shelf posittwa mixed. Positioning brands on the top shelf
and near the center of a shelf improves both attend evaluation, but positioning them on
the middle shelves helps attention without imprgvavaluation. Positioning them on the left
or right-hand side of the shelf makes no differetaceither attention or evaluation.
ATTENTION AND EVALUATION AT THE POINT OF PURCHASE
We organize the review of the literature and thedtlgesis development according to the
framework shown in Figure 1. In this framework, distinguish between visual attention and
higher-order stages of the decision-making prodsssnmarized as “evaluation”). The
framework also summarizes the in-store and outarkesfactors that influence attention and
evaluation. We examine these two characteristigh®fframework in two separate sections.

In the first section, we review the eye-movemetardture in psychology and marketing to



support the distinction between attention and eatadn and their measurement. In the second
section, we review the marketing literature to derihypotheses about the main and
interaction effects of the key in-store and oustire factors shown in Figure 1 on attention
and evaluation.

--- Insert Figure 1 here ---

Attention vs. Evaluation: Insights from Eye-M ovement Studies

The distinction between recall, consideration, enodice is well established in the information
processing and decision making literatures (e.¢baAHutchinson, and Lynch 1991). In
comparison, few studies have looked at visual atterand some studies actually use recall as
a proxy for attention (e.g., Barlow and WogalteB39Raghubir and Valenzuela 2006; Shaw
et al. 2000). In this section, we review the kendings of the literature on visual attention in
scene perception and its applications in markefiigese studies show how people visually
process complex commercial scenes, how visual taitercan be measured with eye-
movement data, and why it is important to distispubetween attention and the more
evaluative measures of recall, consideration, dwice.

Eye movements in scene perceptidisgere is a broad consensus on the following aspmct
how people visually process scenes (Henderson aithgivorth 1999; Pieters and Wedel
2007; Rayner 1998; Wedel and Pieters 2008). Rivkgt appears as smooth and conscious
eye movements actually consist of eye fixationsi(@uwhich the eye remains relatively still
for about 200-500 milliseconds) separated by rapmdps, called saccades, which average
3°—5° in distance (measured in degrees of visugleanlast 20 to 40 milliseconds, and
during which no information useful for scene peta®pcan be acquired. Fixations serve to
project a small area of the visual field onto theefa, an area of the eye with superior visual

acuity (which corresponds to roughly twice the Widtf one’s thumb at arm’s length). In



natural complex scenes such as supermarket shelyedjxations are necessary for object
identification and their location is therefore abodandication of visual attention.
Eye-movement studies have also shown that the 6giste information” about a scene can be
extracted pre-attentively and from peripheral \istturing the initial fixation (Henderson and
Hollingworth 1999). People can identify the semantiategory of the scene (e.g., a
supermarket shelf), its spatial layout (e.g., thare four shelves) and the level of clutter
during the first eye fixation. Greater levels oftalefor a given object (e.g., brand name)
require a fixation centered on that object. In sggpkye-movement studies, the first fixation
on an object is known as “noting” and the secondrasxamination”. Noting is therefore
based on a combination of prior (“out-of-store”okviedge and of the (“in-store”) low-level
visual characteristics of the objects in the sagatbered from prior fixations on other objects.
In contrast, reexamination is more influenced lgyitiformativeness of the object for the task
at hand (e.qg., brand preferences, if the goalnsideration or choice).

Finally, eye-tracking studies have shown that ey&tibns, but not peripheral vision, increase
memory for the fixated object (Loftus, Hoffman, ahdftus 1999; Pieters, Warlop, and
Wedel 2002). On the other hand, Pieters and Wed2087) extensive review of the eye
movement literature concludes that people are mastperiencing smooth, uninterrupted
vision and that they are not aware of their own Byations. This suggests that recall of
attention is essentially the same as recall ofdraames in terms of the underlying cognitive
process (Hutchinson, Raman, and Mantrala 1994% iBhwhy in our framework we placed
recall with consideration and choice among the mweasof brand evaluation and not among
the measures of visual attention.

Eye-movement studies in marketiMpst eye-tracking research in marketing has besre d
in an advertising context (for a review, see Weated Pieters 2008), and only a few have

examined visual attention to supermarket shelvesodg these, Russo and Leclerc (1994)



used sequences of consecutive eye fixations totifgethree different stages of in-store
decision making: orientation, evaluation, and veaiion. Pieters and Warlop (1999) showed
that time pressure and task motivation influencisdal attention to the pictorial and textual
areas of unfamiliar brands displayed on supermasdtetlves. Chandon et al. (2007)
empirically decomposed a brand’s observed condiderdevel into its memory-based
baseline and the “visual lift” caused by in-storsual attention. They also found that noting
and reexamination are only weakly correlated withnd consideration, confirming that the
two constructs are empirically distinct. Finallgrnvder Lans, Pieters, and Wedel (2008) found
that bottom-up factors (package brightness andral@ twice as important in determining
the speed of brand search than the top-down fadtbeing the target of the search task or
not.

Overall, marketing eye-tracking studies have denmates] the value of measuring attention,
and not just evaluation, to better understand hewpfe visually process commercial scenes
and to measure the effectiveness of visual maretiimuli. On the other hand, these studies
did not specifically study the effects of the numloé facings or examine the effects of
alternative shelf placements on both attention awmdluation, nor did they use multiple
measures of these constructs. With one exceptidgrar(@n et al. 2007), they looked at
relatively small, simple displays with few brandsdaonly one facing per brand. More
importantly, their experimental designs did noballthem to disentangle in-store effects from
out-of-store effects such as past brand usagen@ur contribution, therefore, is to provide a
more thorough and methodologically rigorous analysspecially in assessing the extent to
which various effects on attention carry througltémsideration and choice. In addition, the
use of multiple measures of both attention anduatan will allow us to examine whether

recall of brand attention is a good proxy for ditem and hence a substitute for eye-tracking



data; a finding of significant importance for theture design of in-store experiments and
managerial practice.

In-Store and Out-of-Stor e Effects at the Point of Purchase

We define in-store factors as factors which cammibdence consumers without in-store visual
attention. The in-store visual factors reviewedHFigure 1 correspond to the basic shelf
management decisions that retailers can make fprgasen brand, while keeping the total
space devoted to the category constant. They iadlue number of facings of the brand, its
vertical position in the display, its horizontalgttton on the shelf, and its price. Out-of-store
factors are factors that cannot influence consumisout memory activation. As shown in
Figure 1, these factors are consumer specific (@hgp goal, purchase criteria, and
demographics), brand specific (market share), oy maross both brand and consumers (past
brand usage). In this section, we draw on existesgarch to develop hypotheses about the
effects of each set of factors on attention anduatian.

In-store factors.All eye-movement studies of advertising or catamglisplays show that
visual area strongly increases attention (Janidael®98; Lohse 1997). A number of shopper
surveys (Inman, Winer, and Ferraro 2009) and feetgeriments (Chevalier 1975; Curhan
1974; Inman and McAlister 1993; Wilkinson, MasomdaPaksoy 1982) have shown that
large increases in shelf space increase brand eaéas when the price and location of the
products remain unchanged (for a review, see CaamploGijsbrechts 2005). Dréze, Hoch,
and Purk (1994) studied the brand sales impactnoinareased number of facings, while
holding thetotal spaceallocated to the category constant. They foundisagnt effects of
increasing the display area between 3 and 15 sdnehes but not beyoridWe therefore
expect that increasing the number of facings hpss#tive but marginally diminishing effect

on both brand attention and evaluation, but a geoeffect on attention than on evaluation.

! Because most brands in the categories that theljest had display sizes of about 15 square indexe,
Hoch, and Purk (1994) concluded was that therewvaglly no additional sales potential of increasthe
number of facings beyond their current level. Wemreto this issue in the general discussion.



For this reason, we expect most of the effect aluation to be mediated by attention. Still,
because consumers believe that important brandgiaes precedence in retail displays
(Buchanan, Simmons, and Bickart 1999), a high nundiefacings should also have a
positive direct effect on evaluation via infererfcentrolling for attention).

Eye-movement studies also suggest that not allf dbehtions attract equal attention.
Chandon et al. (2007) found that that the brandatés near the center of two shelf displays
were noted more often but were not considered rofien. They speculate that this occurs
because the first fixations tend to be in the ceot@ scene and because people fixate on the
center to orient their attention when transitioningtween different locations of a scene.
However, because they did not manipulate shelftimeandependently of brand, their results
may be driven by brand effects rather than by looagffects. All the other studies of brand
location effects looked at consumer choice or brsalds. Dréze, Hoch, and Purk (1994)
found strong effects for vertical position, the tdesel being near the eye or hand levels (i.e.,
near the top shelves) and the worst level beindawest shelf. In contrast, the same authors
found weak effects for the horizontal position ¢ tshelf, and these effects did not hold
across all the categories. A related stream ofarebehas examined the effects of the position
of products in horizontal or vertical arrays (i.ene single row or column of products.
Christenfeld (1995) found that when multiple padsagf identical products are available
side-by-side on a supermarket shelf, people tenchtmse the middle product. Shaw et al.
(2000) replicated these results and argued that dloeur because center positions receive
more attention (although this claim is based oraltedata and not on direct measures of
attention). In contrast, Raghubir and Valenzuel@0@ argue that position effects are not
mediated by attention but by quality inferences prayvide support for their hypothesis in the
context of the evaluation of the performance oflstus or game show contestants depending

on where they are seated. The same authors (RaghmtiValenzuela 2008) found that
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consumers believe that retailers place expensigd-duality brands on the top shelves and
cheaper brands on the bottom shelves but are airced to what criteria retailers use to order
brands from left to right. They found that, wheroeking among unfamiliar wines, people
tend to choose the brands located at the top thveimiddle of vertical displays and the brands
located in the center of horizontal displays.

We therefore expect that brands positioned nearcémer of the shelf will receive more
attention than brands located either in the vdriocahorizontal extremities of the display.
Because of the vertical position inferences, weeekp positive direct effect on evaluation of
a position on the top shelves. Hence, we expetttimaiddle vertical position helps attention
and, through attention, evaluation but has a negatfirect effect (relative to the top as
baseline) on evaluation because people believedasieproducts are placed on the top shelves.
Based on the literature, we make no specific ptegii@bout the effects of being on the left or
right of the shelf on attention or evaluation. Hyabecause of the strong evidence for
position-based inferences (especially regardingjozarposition), we expect that the position
of facings (unlike their number) has a direct effen evaluation and that their effect on
evaluation is not entirely mediated by attention

The price of the brand posted on the shelf is abooation of the brand’s regular price and of
temporary price reductions. Predicting the efféhelf price on attention is difficult because
all price information is potentially relevant. Fewaluation, price should have a negative
impact on choice but a positive impact on recall annsideration because it is a signal of
quality.

Out-of-store factors: Main effects and interactwith in-store factorsRecent research on in-
store decision making has shown that most of thie&wee can be accounted for by out-of-
store factors rather than in-store factors, pddity by individual shopping traits and

strategies (Bell, Corsten, and Knox 2009; Inmanné&k/iand Ferraro 2009). In a large-scale
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study, Bell, Corsten and Knox (2009) found higlesfels of self-reported, unplanned category
purchasing among consumers who were not focusddsbrand efficient buying, supporting
prior findings that consumers who enjoy shopping anowsing are more likely to make
buying decisions in the store (Beatty and Ferr8®8). They also found higher levels of
unplanned category purchasing among higher-inconte ywunger consumers, which is
consistent with prior findings of higher unplanradying among educated consumers (Wood
1998). These results lead us to expect that yousnggimore educated consumers, consumers
who are not focused on fast and efficient buying] eonsumers who are willing to trade off
multiple purchase criteria (rather than follow agte price or brand-based rule), will show
higher levels of attention and evaluation and &lmore influenced by in-store marketing.
We now turn to out-of-store factors which vary asrorands (market share) or across brands
and consumers (past brand usage). Bemmaor and Maxa¢h991) found that promotional
end-of-aisle displays are more effective for lowrke&share brands than for high-market
share brands. This is because, regardless of camsumdividual brand preferences, high
market-share brands advertise more, are more dgleessmemory and as a result, gain less
from added in-store visual salience (Fazio, Povalt Williams 1989; Nedungadi 1990). In
fact, Pechmann and Stewart found that people sperd time looking at magazine ads for
high market share brands than for low market sheaeds (Pechmann and Stewart 1990). We
therefore expect that attention and evaluation valhigher for high market-share brands, and
that in-store factors will have a stronger impati@v market-share brands. Once differences
in brand awareness and accessibility are accountedhrough the market share measure),
past brand usage is really an indicator of consymeferences. We expect that preferences,
like other top-down factors, will increase attent@and, of course, evaluation. We also expect
that past usage will increase the effects of imestactors because consumers are unlikely to

choose a brand that they have never used befoes évin-store marketing draws their
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attention to this brand, because such brandslkaly lio have been “permanently” eliminated
from consideration. New products are a possibleegttan because absence of past usage
does not necessarily indicate rejection.
Finally, we expect that, unlike in-store factorsiethprimarily influence attention, out-of-
store factors influence evaluation and have oniyaaginal effect on attention. We therefore
expect that most of the effects of out-of-storetdesc on evaluation are direct and are not
mediated by attention. For the same reason, wecexpdind stronger interactions between
in-store and out-of-store factors for evaluatioarthfor attention. We tested all of these
hypotheses in an eye-tracking experiment in whiehmanipulated, for each brand in two
categories, the in-store factors (shown in Figyren&nipulated or measured the out-of-store
factors, and measured participants’ attention tharaluation of all displayed brands.
EYE-TRACKING EXPERIMENT
Design and Stimuli
As shown in Figures 2 and 3, and described in datahe Web Appendix, we created a
fractional factorial design which allowed us tottdee effects of the number and location of
shelf facings independently of any brand-speciffeats using 12 planogramsTo test for
diminishing sensitivity, we used three levels fog humber of a facings manipulation (4, 8, or
12 facings, corresponding to about 45, 90, andstfare inches in the picture). We used four
levels for the vertical position of the brandsgffirsecond, third, and bottom shelf), and four
levels for their horizontal position (far left, den left, center right, and far right shelf). In
order to create between-subject variation in pricke brand’'s shelf price was either the
regular price at the time of the study or was disted by about 23%. Additional analyses

reported in the Web Appendix show that the fracldactorial design allows us to uniquely

2 Planogram is the retailing term for a diagram gcifies, usually for a particular product catggthe
location and number of facings for each SKU (stke&ping unit).
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identify the main effects of in-store factors ahdit interaction with out-of-store factors, and
show that these effects are not confounded withdsa

--- Insert Figures 2 and 3 about here ---

Participants randomly saw one of the 12 planogramsach of two categories (soap and pain
relievers), and category presentation order wasteobalanced across participants. As
reported in the Web appendix, category order onfjuénced average recall because of a
recency effect, and is not discussed further. Vge atanipulated the shopping goal of the
participants (between subjects) by either givingniha brand choice or a consideration task
before they started looking at the displays. Thaspulation allowed us to determine whether
the measurement of consideration (onlseretrospective) would create any biases. It also
provided us with an opportunity to test the robastof prior findings on the effects of in-
store marketing when consumers are either focusebuging a single brand or are simply
browsing. There were a total of 48 experimentdkddl2 planograms by two shopping goals
by two category order conditions).

The stimuli were shelf displays of bar soaps anid palievers. We chose these categories
because of their high penetration level and bec#usegackages of all the brands in these
categories use the same “brick” design. This mingsithe possibility that people may
recognize the brands without eye fixation and iases the effectiveness of our manipulation
of in-store factors. It also ensures that brandat confounded with package shape or size.
We selected the top 11 brands in each categorydb@sé¢heir US market share and added a
12" brand (intentionally) that was unknown to partigifs. For this, we used two European
brands: Simple soap and Nurofen pain relieversclwhvere not available in the US. As
shown in Figure 2, we used only the best-sellinglskeeping unit per brand (i.e., size and
form) so that simple verbalized names would unaodugly identify the brands chosen and

considered in our task.
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The prices of the other brands were the averagdaegrices of these products in two major
food store chains at the time of the experimente Pphices of the two new brands were
determined during pre-tests to position them asoned) or store brands. Prices in the sale
condition were discounted by an average of 23% distent with practice) but were not
marked in any special way (i.e., no “shelf talk¢r§’his was done to avoid confounding the
effects of the price discount with the effects fstore signage. As shown in Figure 3, and
explained in details in the Web appendix, price masipulated between subjects following a
Latin-square design. In each planogram, and heamrcedch participant, half the brands were
on sale and half were priced at their regular levelorder to increase the face validity of the
stimuli, prices were rounded to the nearest nirgirgnnumber.

Procedure

The data used in our analyses were collected italmmiation with Perception Research
Services, Inc. (PRS) using the procedure and stitypically used in commercial tests of
package designs. We recruited 384 adult shoppéyhkt(per experimental design cell) in
shopping centers in eight US cities and offeredntl$4.0 for their participation. They were
heads of household responsible for the majoritsheir household’s grocery shopping. Their
ages ranged from 24 to 69, they had at least adufjbol education, and earned a minimum
annual income of $25,000. Twenty participants welieninated because of a technical
problem, sixteen others were eliminated becausg the not fill out the questionnaires
completely, and four only provided eye-trackingad&r one category, leaving a total of
8,304 observations (24 brands for 344 participants12 brands for four participants).

Each person was seated and told that he/she weeld series of products like those found in
stores. Their eye movements were tracked usingridr corneal reflection, which does not
require headgear. The eye-tracking equipment redote coordinate of the fovea with a

frequency of 60 readings per second and, basetismtormation, identified when the eyes
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were still (which identifies a fixation) and measdrthe duration of these fixations and the
coordinates of the fovea during these fixationshdin mapped the coordinates of the fovea to
the position of each area of interest on the pecfarg., individual brands).

Participants first went through a calibration prhoes requiring them to look twice at a blank
picture with five circles projected on a 4 x 5 feeteen placed approximately 80 inches in
front of them. After the calibration procedure viimsshed, the participants were told that they
would look at two pictures of supermarket shelveghe choice goal condition, the research
assistant asked the participants: “Tell me the nafrtee one brand that you would buy.” In
the consideration goal condition, she asked theggzants: “Tell me the names of the brands
that you would consider buying.” In both conditipparticipants were told to press a button
immediately after they had finished the task. Rngsshis button blanked the screen and
allowed us to record the total time spent makirgydacision.

Attention measure3.he eye-tracking measures available for eachgyaait and category are
the total time spent looking at the picture andgbsition and duration of each eye fixation.
Following the standard procedure in eye-trackingeaech, we eliminated fixations lasting
less than the 50 milliseconds required for infoioratacquisition in complex visual scenes
perception (van Diepen, De Graef, and d'Ydewall85)9The position of the eye fixation
enables us to know whether the participant fixatedhe package or the price tag area of the
brand. However, because the price tag area isalesg to the bottom of the packages, it is
difficult to attribute with confidence those eyeddtions that land between the price and
package areas to either one of them. We thereffyeegated fixations to the brand level (i.e.,
packages and price together) for the two attentarables: “noting” (whether the brand was
fixated on at least once) and “reexamination” (Wketthe brand was fixated on at least
twice). These two measures are typically used mmercial eye-tracking package tests as the

primary measures of interest. Out of the 8,304 nfag®ns, only six indicated recall without
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noting and only one suggested consideration withotihg. This shows that peripheral vision
IS not an issue in our setting, and reinforcesrpasults that eye fixations are valid measure
of visual attention (Wedel and Pieters 2008). No$® that these six anomalous results could
also have been caused by error in the recordimgaaifl and consideration. On the other hand,
among the 6,013 cases of noting, 3,949 were nalleec This already suggests that recall is
an evaluation measure, not an attention measure.

Evaluation measuredn the consideration goal condition, a resears$istéant recorded the
names of the brandnsideredas participants verbalized them during the eyekingctask.
After the screen was blanked, the research asseséiad participants: “If you had to choose
only one brand, which one would it be?” In the deogoal condition, the research assistant
recorded the name of the one braimbsenfor purchase as participants verbalized it during
the eye-tracking task. After the screen was blanieslresearch assistant asked participants:
“Now, please tell me the names of the other brahdssyou considered buying, if any, when |
asked you to choose one.” This procedure allowetbumeasure brand consideration and
brand choice in both shopping goal conditions. Affteoviding the consideration and choice
information for the first category, participantdléeved the same procedure for the second
category. Participants were therefore in the same@ng goal condition for both products.
After the second eye-tracking task was completeel,réesearch assistant measured recall of
visual attention, first for the second category iGhhhad just been seen), then for the first
category, by asking: “Thinking of the [soap or pegtievers] that you just saw, please tell me
the names of the brands that you remember seesigthen asked the same question for the
first product category. After the recall measurartipipants went to a separate room where
they provided information about their past brandgesfor each of the 24 brands and were
asked general questions about their individual attaristics. In total, each interview lasted

about ten minutes.
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RESULTS
Breadth and Depth of in-Store Attention and Evaluation
The descriptive statistics were essentially idexitior soaps and pain relievers, so we provide
average results for both categories. Participgmestsless time in the choice goal condition
(M = 15.5 seconds) than in the consideration goalitiondM = 19.2 secondd;(1, 347) =
7.3,p < .01). This shows that the shopping goal manipariasuccessfully encouraged people
to either focus on fast and efficient purchasingo{ce goal condition) or to be more open-
minded and browse the shelf without needing to neakenmediate decision. Both purchase
decision times are consistent with the measuresraded by in-store observation studies
(Hoyer 1984; Leong 1993). The noting and reexarmonaprobabilities (respectively, 72%
and 51%) were similar to what is typical in comm@rpackage tests and highly correlated (r
= .63). Recall was significantly lower (31%), weaklorrelated with attention, and strongly
correlated with consideration (see Table 1). Thisws that recall is biased toward preferred
brands (see also Hutchinson, Raman, and Mantr&ld)1&nd provides additional evidence
that it may not be a good proxy for visual attemtiere return to this issue in the model results
section).
--- Insert Table 1 here ---
Only 24% of the brands (2.8 out of 12) were incllide the consideration set. Participants
therefore considered only a third of the brandsedioand just under half the brands
reexamined. These consideration sets are slightialler than those obtained in the
ASSESSOR studies, perhaps because we did not hakglen product variants per brand
(Hauser and Wernerfelt 1990). As shown in Tablednsideration was weakly correlated
with noting and reexamination and strongly coredatvith recall and choice. This shows that
noting is not a direct proxy for brand considenatand that one needs to separately model

attention and evaluation. In addition, the positeerelation between attention and evaluation
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does not show whether in-store factors caused d@eragion or whether people looked at
brands already in their long-term consideratios.set

Results for the two brands that no participant $eeh before (Simple soap and Nurofen pain
reliever) provide a simple empirical test of théeefs of attention on evaluation. As expected,
we found that recall, consideration, and choicedased with the number of in-store fixations
on these brands. For example, brand choice inatefasen zero among people who never
fixated these brands to 3.6% among people whodtk#tem more than ten timeg(l) = 7.1,

p < .01). Because participants had never seen thesels before the study, we can safely
maintain that in-store eye fixations caused thaseeases in recall, consideration, and choice
and were not themselves caused by memory-baseaf-gtire factors such as prior usage.
Overall, these descriptive results show that imestattention is limited and that higher
attention can increase consideration and choicedar brands. However, the low number of
observations and the low purchase scores for thenew brands prevent us from obtaining
reliable results about which specific in-store nedirkg activity was most responsible for the
in-store attention that led to the improved purehasobabilities. Even if we had more
observations regarding these two brands, it woeldriportant to study the effects of in-store
factors for the other, established brands. In tlet section, we examine this issue for all
brands by estimating five categorical (logistic multinomial) regressions, one for each
dependent variable. As described in the Web Apperibese regressions take into account
the mixed (within and between-subject) nature oé tthata and deal with individual
heterogeneity with a random intercept model. Threadiand indirect effects of in-store and
out-of-store factors will be examined later usiraghpanalysis.

Regression Analyses

To take into account the repeated-measures steudftithe data, we estimated separate

random-effects binary logistic regressions for mgtireexamination, recall, and consideration
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with in-store and out-of-store independent varialdad with random brand and individual
intercepts. For the choice data, we estimated aditonal logistic regression (i.e.,
McFadden’s multinomial logit) because participantsre constrained to choose only one
brand per category, whereas they could, of coumsé&, reexamine, recall, and consider
multiple brands. The conditional logistic regressexamines how differences across brands
explain which of the 12 brands was chosen. As altte$ cannot estimate the effects of
consumer-specific out-of-store factors that arestamt across brands for a given respondent
and category (shopping goal, shopper trait, denpdgeca, and category order).

The variable names and definitions are providedable 2 and the model specification is
provided in the Web Appendix. Because the effe@seveimilar for soaps and pain relievers,
we aggregated the data across both categories.f8\@rgf the interactions between in-store
position and out-of-store factors were significamd no significant increase in fit was
obtained from including these interactions. Tabjettrefore, reports only the parameter
estimates of the models that included the intesastiof the out-of-store variables with the
number of facings. To facilitate the interpretatafithe effect sizes, Figure 4 shows the mean
noting, reexamination, recall, consideration, ahdice across the different levels of the key
in-store and out-of-store variables. Unobserveddbrand individual effects are discussed in
the Web Appendix.

--- Insert Tables 2 and 3 and Figure 4 here ---

In-Store effectsExcept for leftvs right position and price (which had no effect),iastore
factors had large effects on attention but thedecesf carried through weakly (and not
uniformly) to evaluation. The number of facings hstdong and positive effects on both
noting and reexamination that were marginally dishing (as indicated by significant
guadratic effects). Going from four to eight fagngcreased the probability of noting the

brand by 28% (from 60% to 76%) and the probabdityeexamining it by 40% (from 38% to
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53%) but adding another four facings only addeadna 7% to noting (from 76% to 82%)
and an extra 19% to reexamination (from 53% to 63Pkg effects of facings on the three
evaluation measures were also positive and statilstisignificant but were linear and of a
smaller magnitude. Going from four to twelve fag@nmproved recall by 17% (from 28% to
33%), consideration by 18% (from 21% to 25%), anoice by 15% (from 7.7% to 8.8%).

The effects of shelf location were assessed uspgrate variables for horizontal and vertical
positions (see Table 2). We coded the horizontaitiom on the shelf with two binary
variables: LEFT indicated whether the brand wadhenleft or right side of the shelf and
HCENTER indicated whether it was in the centertaha extreme ends of the shelf. In order
to illustrate the combined effects of LEFT and HOHER in an intuitive way, we report in
Figure 4 the mean attention and evaluation forettageas of the shelf: left, center (which
combines both center left and center right), agtitriAs Table 3 and Figure 4 show, being
located on the right or left side of the shelf maue difference to either attention or
evaluation. However, brands were more likely tonlbbéed and reexamined when they were
near the center of the shelf than when they weratéal at its extremitiedMcenter = 80%Vs
Mexireme = 65%), and the same pattern was evident for remadion Mcenter = 59% Vs
Mexreme = 43%), but not for recall. Importantly, this effezarried through to consideration
(Mcenter = 24.1%VS. Megxireme = 22.9%) and choiceMcenter = 9.0% VS Mexyreme = 7.7%),
although it was only statistically significant fanoice.

For vertical position, we used a similar codingf@shorizontal position. In the regressions,
TOP indicated whether the brand was on the top owahe bottom two shelves and
VCENTER indicated whether it was on the middle stelves (shelves 2 and 3) or on one of
the two extreme shelves (shelves 1 or 4, see Fgureo show the combined effects of these
two variables, Figure 4 reports the means for dpeshelf, for the middle two shelves, and for

the bottom shelf. Compared to positioning the brandhe bottom shelves, positioning it on
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the top shelves had a positive influence on aldigendent variables, increasing notiNg4,

= 74%vs. Mgoiom= 70%), reexaminatiorMrop = 54%Vs Mgottom = 48%), recall Mo, = 32%

VS, Mgottom = 30%), considerationMrop = 24.4%VS Mpowom = 22.6%), and choiceMtop =
8.8% vs Mgoiom = 7.9%, although this last difference was notistiaally significant). In
contrast, positioning the brand on one of the n@ddio shelves helped attention (for noting:
Muiiddle = 80% VS Mexireme= 64%; for reexaminatioyigge = 62%VS Mexireme= 40%) but
these gains did not extend to evaluation, which agsally slightly lower for the middle two
shelves than for the extreme shelves (althoughetiéfferences were not statistically
significant).

The PRICE variable, the actual shelf price of thand as seen by the participants (i.e.,
regular or discounted) was transformed to have meean and unit variance within each
category (as shown in Table 2). Like HIGHMS (therke& share variable), PRICE had no
effect on attention but high-priced brands wereeniiely to be recalled and considered.
Out-of-store effects and interactiorss expected, out-of-store factors primarily inflced
evaluation, although some also had statisticaliyificant effects on attention. Past usage
increased NotingMRegular user= 76% VS Mnon user= 71%) and reexaminatioMgeguiar user=
59% vs Mnon user= 48%) and both effects were statistically sigrafit. Still, Figure 4 shows
that these effects on attention are small and mallgi diminishing, whereas the effects of
past usage on evaluation are massive (for reBlguiar user= 80% VS Mnon user= 15%, for
considerationMgegular user= 80% VS Mnon user= 6%, and for choiceMgeguiar user= 49% Vs.

Mnion user= 1%0).

% The same results were obtained using regular firiseead of final price) and a binary variable foomotion
(which was never statistically significant). Moretdiled analyses of eye-fixations on the price thgmselves
(vs the packages) showed that this happened bedaipeite discount manipulation did not draw attmto
prices. This is consistent with the finding of poeis research regarding the low level of price geand the
need to advertise price reductions (Dickson andy8a®990; Woodside and Waddle 1975), which we did n
do here.
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The expected interaction between usage and fasiagsupported by the data. Increasing the
number of facings had a lower effect among nonsuiemn among past users of the brand.
For example, increasing the number of facings ffoan to twelve improved consideration by
26% (from 38% to 48%) among regular users but ased it by only 8% (from 6.2% to
6.7%) among non-users.

We also found the expected main and interactioacesfof market share (captured by the
HIGHMS variable) on evaluation but not on attentibfoting and reexamination were not
statistically different between high and low markbare brands, and increasing facings
improved attention equally, regardless of markershFor evaluation, however, high market-
share brands were more likely to be recall®tlidy share = 47% VS Miow share = 14%),
consideredNluigh share= 39%VS Miow share= 9%) and choserMyigh share= 14%VS. M ow share=
2%). In addition, a higher number of facings insexhconsideration and choice more for low
market-share brands than for high market-sharedisrafor example, increasing the number
of facings from four to twelve increased choice@®%o (from 1.9% to 3%) for low market-
share brands but increased choice by only 9% (8m% to 14.7%) for high market-share
brands.

We now turn to the consumer-specific variablesgémeral, these factors had a stronger
impact on evaluation than on attention (note thasé factors could not influence choice
likelihood because all participants had to choadg one brand). As expected, participants in
the consideration shopping goal condition paidrdgitb@ to more brands and had larger
consideration sets than participants who were askexhoose only one brand (but only the
latter was statistically significant). The interiaas of CSDGOAL with FACING were never
statistically significant. Overall, we could nopheate prior results on the difference between

“browsers” and “fast and efficient” shoppers. Om thositive side, this shows that the key
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results hold, regardless of whether consideratt@hchoice were measured during or after the
eye-tracking task.

To measure each individual’'s shopping trait, weedsthem to rate their agreement with the
item “When buying [soap or pain relievers], prisemore important than brand” on a scale
anchored with 1 = “completely disagree” and 7 =ripbetely agree”). Individuals who
answered 1 or 2 were categorized as “brand shoppgbmse who answered 6 or 7 were
categorized as “price shoppers,” and those who emexi\3, 4, or 5 were categorized as “value
shoppers” because their response indicated thatwbee willing to trade off brand and price.
As expected, value shoppers noted, recalled ansidened more brands (although only the
latter was statistically significant) and their aes were more influenced by facings than the
choices of either brand or price shoppers, whothadame attention and evaluation patterns.
Turning to demographics, we found that participamth a higher education paid attention to
fewer brands but recalled more brands than paaintg with lower levels of education.
Consistent with prior research on the effects afcation and income on impulse buying, the
number of facings influenced choice more among lgiglducated consumers. Finally, age
had no impact on attention but older participaetsded to consider fewer brands and were
less responsive to changes in the number of facimgigh is also consistent with the prior
results on unplanned purchasing reviewed earlier.

Mediation Analyses

The separate analyses of noting, reexaminatioa|lyeonsideration, and choice enabled us to
examine the effects of in-store and out-of-storetdiss on a detailed set of behaviors of
important theoretical and practical interest. Hoarethe separate analyses provided estimates
of thetotal effectsof each factor on, say, choice but did not alletaestimate how much of
this total effect was mediated by attention and hmwch was a direct effect on choice.

Drawing on the results of Zhang, Wedel, and Pie{@(309) that the effects of feature
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advertisements on sales are mediated by atteritivmould be interesting to examine whether
the effects of in-store effects on evaluation dse @ntirely mediated by attention, and may
therefore be effective even if they have no diegfgct on consideration or choice. Finally, the
similarities between the patterns of responsedi®ftwo attention measures and between the
three evaluation measures suggest that it may éilu® construct summary measures of
attention and evaluation in order to provide sirggémates of the effects of these factors on
these two constructs. To address these guestiangstimate simultaneously all the causal
relationships shown in Figure 1 using a structelation model with observed variables
(i.e., a path analysis).

Variables and MethadFor the path analysis, we estimated the structegalation model
shown in Figure 5 (including the brand dummies stmdwn in Figure 5). All the variables
were observed except the two error terms z1 andngBad of the five separate dependent
variables, we used two causally related ordere@m#gnt variables: attention and evaluation.
To compute the summary measure of attention, werdged the nested nature of noting and
reexamination (since all the brands reexamined \vaése noted) to compute a three-level
ordered categorical variable, ATTENTI@N~hich indicates, for each brapdnd person,
whether the brand was (a) never fixated, (b) fisaeactly once, or (c) whether it was fixated
at least twice. We also used the nested naturkeotansideration and choice data (since all
the brands chosen were also considered) to conhstruthree-level ordered categorical
variable, EVALUATION;, which indicates whether the brand was (a) neitttezssen nor
considered, (b) considered but not chosen, or dosidered and chosen . We did not use
recall data because it was not perfectly nested, (L6% of considered brands were not
recalled). However, the results are very similawé@ incorporate recall data and compute a
four-level ordered measure of evaluation by assgrthiat all the brands considered were also

recalled.
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To estimate the parameters of the path analysisised the Bayesian estimation procedure of
AMOS 16.0 (Arbuckle 2007) and generated 18,000 $asnysing the MCMC algorithm. The
Bayesian estimation allows us to study orderedgoaieal data and hence to relax the
assumption that all the levels of the ATTENTION d&&dALUATION variables are equally
spaced. It also allows us to obtain the 95% credihierval of the posterior distribution of
direct, indirect, and total effects, which is pralatic with other estimation procedures.
Regression parameters were estimated for eaclresamgdw and covariances were estimated
for double arrows. There are no correlations betweariables that were orthogonally
manipulated (e.g., FACING and LEFT).

--- Insert Figures 5 and 5 about here ---

Path Analysis Result&igure 6 shows three unstandardized regressieffidents for the key
in-store and out-of-store variables: (1) the caedfit of the direct effect measures the impact
of each factor on evaluation after controlling floe effects of attention, (2) the coefficient of
the indirect effect measures the impact on evalnatiat is mediated by attention, and (3) the
coefficient of the total effect (i.e., the sum bktdirect and indirect effects). Because the
range of all the independent variables was normdlio 1, comparing the value of these
coefficients gives us an indication of the siz¢hair effects.

The path analysis shows that evaluation is primatiiven by out-of-store effects, so we
discuss these effects first. As Figure 6 showsjreat effects were small and often not
statistically significant, showing that only a sinishction of the total effects of out-of-store
factors on evaluation were mediated by attentiam.ekample, although the indirect effects of
high past usage and high market share were statlgtsignificant, they both accounted for
only 3% of the total effects of these factors oaleation.

Among in-store variables, the role of attentionnasdiator is much greater than for out-of-

store variables. This was especially true for tffeceé of facings, which was large and
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completely mediated by its effect on attention.idshe regression analyses, positioning the
brand on the left or right had no impact on eitatention or evaluation. Interestingly, the
direct and indirect effects of being on the top stelves (s the bottom two shelves) were
both positive and statistically significant, withetindirect effect accounting for 36% of the
total effect. In contrast, and as predicted in $leparate regression analyses, the positive
indirect effects of a central, vertical, and hontad position were offset by negative direct
effects not mediated by attention; only partially horizontal center (whose total effect on
evaluation was still positive and statistically rsfgcant), but entirely in the case of vertical
center (whose total effect was negative but ndtssizally significant). Thus, the key result
from this analysis is that the number of facings aalear causal impact on evaluation that is
mediated by attention, but the effects of locato® mixed and attention-mediated effects are
apparently offset by direct effects.

GENERAL DISCUSSION
The objective of this research was to examine vdratirstore shelf management works: (a)
does it draw attention to the brand, (b) doesfluence brand consideration and choice over
and above the contribution of out-of-store factd¢c$,do these effects depend on brand and
consumer-specific out-of-store factors, and (d) houch are the observed effects on brand
evaluation mediated by attention? To answer thesstmpns, we manipulated the number of
facings and the vertical and horizontal positionl@fbrands of bar soap and pain relievers,
while keeping total shelf space constant, and nredstonsumers’ past usage, shopping traits
and demographics.
Effects of the Number and Position of Shelf Facings
Our main result is that the number of shelf facisgengly influences visual attention and,
through attention, brand evaluation. In the beahbrscenario, for occasional users of a low

market-share brand, doubling the number of facinggoved noting by 26% (from 63% to
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80%), reexamination by 33% (from 43% to 58%), cdestion by 22% (from 24% to 29%),
and choice by 67% (from 3% to 5%). For the averagend and consumer, doubling the
number of facings increased noting by 28%, reexatiin by 35%, and choice and
consideration by 10%.

Our results stand, therefore, in sharp contragt tie conclusion of Dréze, Hoch, and Purk
(1994, p. 324) that most brands would not benadinfadditional facings over and above the
current levels in actual markets. Rather, our tesslpport the conclusions from earlier
experimental studies which found an average 0.&tielty of brand sales to shelf space
increases (Campo and Gijsbrechts 2005), and wehetre-tracking studies that found that
display size is one of the most reliable driveratiéntion (Wedel and Pieters 2008). Aside
from the methodological differences (e.g., Drezale{1994) examined larger categories and
their quasi-experimental field study did not matape the number and position of facings
independently of brand), the discrepancy with tihegults can be best explained by the fact
that we studied brand consideration and choicengoategory purchase and did not examine
purchase quantity. In contrast, Dréze et al. (198idied unit brand sales, which are
influenced by brand choice but also by categorydemce and purchase quantity. Empirical
generalizations have shown that two thirds of thaance in unit brand sales comes from
category incidence and purchase quantity decisamasthat marketing actions have a lower
impact on these two decisions than on brand chidae Heerde, Gupta, and Wittink 2004).
Our findings on the relative effectiveness of diffiet shelf positions for brand evaluation are
broadly consistent with those of prior studies. lger, our mediation analyses reveal
important differences between attention and evaloahat had not been anticipated in the
literature, which has so far focused on inferenfyal attentional) effects. We find that the
position of facings strongly influences attentismfilar to our results for number of facings),

but that attention gains from shelf position do atways improve evaluation (unlike our
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results for number of facings). This is becausefgbesition, especially on the vertical
dimension, also directly influences evaluationdaftontrolling for attention), and in a way
that can either strengthen (when the brand is endp shelf) or weaken (when the brand is on
the middle shelves) the positive impact of hightezrdgion. For example, positioning the brand
on the top shelfys the bottom one) increased noting by 17% and ehoyc20%, and 36% of
the gains in terms of brand evaluation came fraienéibn. In contrast, placing a brand near
the horizontal center of a shelf (rather than ahegiof its ends) increased noting by 22% and
choice by 17%, but all the evaluation gains carmefattention because the direct effects on
evaluation were actually negative. This shows tiait all position-based improvement in
attention is equal in its ability to improve evdioa. It also reinforces the findings of
Raghubir and Valenzuela (2008) that the effectyetical position (and particularly the
positive inferences associated with a high locateme stronger than the effects of being on
the leftvs the right side of a shelf.

Implicationsfor Managers

The traditional justification for in-store markagirand attention studies is that “unseen is
unsold”. According to various studies, a majorifyboand choice decisions are made inside
the store, yet consumers only evaluate a fractidheoproducts available (Inman, Winer, and
Ferraro 2009). In this context, one would expeett timproved attention through in-store
marketing activity would strongly influence consunbehavior at the point of purchase, and
our results show that it does, but only to a cer&aitent. In addition, our results show that
improving attention is not a sufficient conditi@mce not all in-store attention drives choice.
We found that out-of-store factors do influenceusisattention but much less than in-store
factors. This is consistent with the results of dan Lans, Pieters, and Wedel, (2008) on the
primacy of bottom-up factors in guiding visual atien and search among brands in

supermarket displays. On the other hand, out-okstactors have a much stronger impact

29



than in-store factors on evaluation and only a bifnattion of this impact is mediated by
attention. Thus, the overall picture that emergesifour analyses is that in-store factors have
powerful effects on attention that translate intwaBl, but reliable effects on brand evaluation.
These small effects build up over time and contabto individual-specific out-of-store
factors. This picture is consistent with the “trlervearfare” metaphor often used for packaged
goods sold in supermarkets. Large battles for atterare waged every day, but the battle
lines of market share change very slowly.

Attention as brand equityAmong out-of-store factors, we found that past brarsage
increases attention and not just considerationngatéention or choice given consideration.
The positive impact of past usage on attention adiqularly valuable because, without
attention, brand preference cannot affect consideraand choice. In addition, past brand
usage improves the effectiveness of facings inimgiconsideration and choice. Importantly,
our results suggest that brand usage does nanpreiase the expected utility of the brand. It
also decreases search costs and increases theveffess of in-store marketing, which, in
turn, interact with expected utility to drive coderation and choice in a multiplicative
manner (i.e., positive double jeopardy; see Albaletl991; Pechmann and Stewart 1990).
This implies, for example, that a comprehensive suea of brand equity should use eye-
tracking data to measure its attention-getting ichpa addition to the typical measures of
recall and preference given forced exposure.

We also found that, after controlling for individwiifferences in brand usage, low market-
share brands were more responsive to facing inesetien high market-share brands. This
underscores the importance of distinguishing betwideng and the overall higher brand
accessibility of high market-share brands. Incregaghe number of facings is therefore
particularly useful for small-niche brands withayadl customer base. Finally, we found that

in-store marketing works particularly well for yager, more educated, “opportunistic”
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consumers, not because of differences in atterfitiantion patterns and the influence of in-
store marketing were similar across all consumeus)because these consumers were more
willing to consider and choose brands that wereigind to their attention because of in-store
marketing (i.e., less stickiness).

Measures of point-of-purchase effectiven&ss.managers interested in developing metrics of
point-of-purchase behavior, our results show thasé behaviors can be clearly categorized
into two groups, depending on whether they are dase attention and measured by eye
movements (noting and reexamination) or on higldeoevaluative processes and measured
by verbal reports (recall of visual attention, adesation, and choice). Even though recall
was nominally about attention, it should not beduas a proxy for visual attention. First,
recall misses about two thirds of the brands thatewactually fixated. Second, and more
importantly, recall is biased to favor highly evatled brands. This is consistent with research
on brand recall tasks showing that a sufficient amiaf elaboration is necessary for recall
(Hutchinson, Raman, and Mantrala 1994; Lynch, Mastein, and Weigold 1988). Drawing
inferences about visual attention from recall dedald therefore lead to important errors. For
example, shoppers with high education levels redathore brand names but actually noted
fewer brands on the shelves. We therefore valittegeclaims of Pieters and Wedel (2007;
2008) that marketers need to measure attentiomanglist evaluation, and that eye-tracking
data are required to measure attention (but seeBalgke et al. 1992; Pechmann and Stewart
1990 for alternative methods using computer sinedl&nvironments).

Implicationsfor Future Research

The key issue for future research is to determihg some improvements in visual attention,
such as those caused by a higher number of facnegjapbly improve consideration and
choice, whereas others, such as those gained hiyopoxyy the brand on one of the middle

shelves, do not. One possible explanation is thatesenhancements in visual attention are
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driven by bottom-up visual characteristics, whereiers are goal-directed, and hence more
likely to lead to consideration and choice. Forregbe, a position in the center of the shelf
may automatically improve noting and reexaminatsimply because of the limited visual
angle of saccades (Rayner 1998). After having décad brand at one end of the shelf,
consumers wishing to evaluate brands located abttier end of the shelf are likely to fixate
brands located in the center while on their waythe other end. These “stepping-stone”
fixations may mostly serve the “where” (orientadi@omponent of attention rather than the
“what” (identification) component of attention (ldkety, Pieters, and Wedel 2003). Supporting
this speculation, we found that the mean and veeiai the duration of eye fixations (gaze)
were shorter for the 25% of fixations located nstte the center the shelf than the 25% of
fixations farther away from the cent®denier= .249 Msvs Mexgeme= .270 mst = 3.0,p <
.05; 62center= .09VS 0%xreme= .14, Levene statistic (B 3.9,p < .05). This is also consistent
with prior results showing that gaze duration isorggr for less informative objects
(Henderson and Hollingworth 1999).

Marketplace meta-cognitions provide another exglanafor the dissociation between
attention and evaluation. It may be that, as sugdely Buchanan, Simmons, and Bickart
(1999), people homogeneously expect that a highetber of facings indicates an important
brand. In contrast, there may be more heterogeneitiye inferences people make based on
the shelf location of the brands. For example, Rhghand Valenzuela (2008) found that
people who were looking to buy premium brands tdndechoose brands on the right-hand
side of horizontal displays, whereas people lookoguy value brands preferred those in the
center. In contrast, there is converging evidemomfa variety of studies that a high vertical
position is universally associated with positivealexation and with power (Meier and

Robinson 2004; Schubert 2005). One explanatioruofr@sults may therefore simply be that
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the participants had a preference for premium s@agspain relievers, and hence avoided
those in the center of the shelf and favored tloosthe top shelf.

Our understanding of consumer decision making expthint of purchase would also benefit
from better measurement of the dependent and imdep¢ variables. For example, it would
be helpful to directly measure the effects of brandessibility and liking and to examine how
they interact with in-store factors. Another issueuld be to examine whether there may be
any additional mediators between attention anduaw@n and whether some factors moderate
the attention-to-evaluation path. More generaltywould be useful to study the extent to
which attention, consideration, and choice may §mbe indicators with different thresholds
of the same latent construct, say the brand’stytibr whether they represent qualitatively
different decisions. Our finding that attentionlasgely influenced by different factors than
those that influence choice suggests that it mag bausal (formative) antecedent of choice
and not simply another reflective indicator of tk@me construct. To address this issue,
researchers would have to build an integrative motlattention, consideration, and choice
that uses all the information collected here. Sachmodel would also show whether
researchers need to measure attention and chowbeather they can infer these stages with

the choice data alone, as is typically done in suahi-stage models.
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TABLE 1
Correlation between Attention and Evaluation M easures

Attention Evaluation
Noting Reexamination Recall Consideration Choice
Noting 1.00
Reexamination .63 1.00
Recall A3 14 1.00
Consideration A1 13 .64 1.00
Choice .08 .10 40 54 1.00
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TABLE 2

Variable Names and Definitions

Attention variables

NOTING; 1 if participant fixated on brang at least once and 0 otherwise.
REEXAM; 1 if participant fixated on brang at least twice and O otherwise.
ATTENTION: Ordered categorical variable which indicates, Bwlebrand and persom, whether the brand
I was (a) never fixated, (b) fixated exactly once(oifixated at least twice.
Evaluation variables
RECALL; 1 if participant recalled having seen brapend 0 otherwise.
CONSID; 1 if participanti considered buying brarjaaind 0 otherwise.
CHOICE; 1 if participant stated a choice to buy brapdnd 0 otherwise.
Ordered categorical variable which indicates, Blebrand and persom, whether the brand
EVALUATION; was (a) neither chosen nor considered, (b) coresidlent not chosen, or (c) considered and
chosen.
In-store factors
FACING; -1 if for participani, brandj had 4 facings, 0 for 8 facings, and % for 12 fgsin
FACINGSQ 2 if for participanti, brandj had 8 facings and4otherwise (= FACING).
LEFT; 1 if the brand was on the left-hand side of thelfsdnd -2 otherwise.
If FACING;; < 0: Y2 if for participant, brandj touched the center of the shelf and -%2
otherwise. If FACING = Y2: 0 because brands with 12 facings occupy theeMeft or right
HCENTER; side of the shelf, making it impossible to detemnivorizontal position since the brand then
touches both the center and extremity of the sNeife that this coding makes HCENTER
and FACING orthogonal.
TOPR, 1 if for participani, brandj was on the top two shelves and -2 otherwise.
VCENTER; 1 if for participani, brandj was on the middle two shelves and -%2 otherwise.
PRICE; The brand’s shelf price in $, z-scored (mean wa@iance = 1 for each category).
Out-of-store factors
MEDUSE; % if participanti bought brang occasionally in the past and otherwise.
HIGHUSE; % if participanti bought brand regularly in the past andi:-otherwise.
HIGHMS Y% if the market share of brand in the top half of the category and -¥2 otherwise
CSDGOAL % if participanti was asked to name all the brands that she wenndiderbuying and -%% if
she was asked to name the one brand that she owld
% if participanti rated her agreement with the item “When buying fjsoapain relievers],
PRICESHOP price is more important than brand” as a 6 or 7gf@h = “completely disagree” and 7 =
“completely agree”) and/ otherwise.
% if participanti rated her agreement with the item “When buying fisoapain relievers],
VALUSHOP, o . ” )
price is more important than brand” as 3, 4, oné 4 otherwise.
EDUG -1 if participant has ahigh school degree or less, 0 if she has somegepéiducation, Y% if
she has a college degree or more.
AGE The mean-centered age of participaim decades (i.e., 3.8 = 38 years old).
Control factors
CATORDER 1 if participant viewed thiscategoryfirst and 2 if it was seen second.
BRAND The brand-specific intercepts, equal to 1/124k, -11/12 otherwise.
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TABLE 3

Categorical Regression Results: Unstandardized Parameter Estimates and Standar d

Errors
Attention Evaluation
NOTING REEXAM RECALL CONSID CHOICE
FACING 1.5 (.12) | 1.4 (.10) | .50 (.11) | .55** (12) | .41*  (.19)
2| FACINGSQ -38* (.07) | -20= (06) | -01 (06)| .00 .o7) | -07  (.10)
g LEFT .07 (.06) | .09 (06)| -02 (06) -05 (07) -13 (.10)
© | HCENTER 1.5 (.08) | 1.6 (07) | -06 (07)| .06 (P9 | .27 (.13)
‘% TOP 28*  (.06) | .33** (.06) | .14* (06) | .15* (.07)| 14 (.10)
= | VCENTER 1.3* (.07) | 1.5* (.06) | -.04 (06) | -.11 @ |-12 (\11)
PRICE .07 (.05) | -.02 (05| .11 (04) .10+ (.05) 1.0 (.07)
MEDUSE 25%  (.09) | .28 (.08) | 1.5* (.07) | 2.2* (Q9) | 2.0 (.18)
HIGHUSE B55%  (112) | 77 (\10) | 3.0 (111) | 4.1* (@3) | 45 (.19)
MEDUSEXFACING -.12 (.20) | -.23 (.18)| .17 (\17)  .43* (20) | .54 (.42)
HIGHUSEXFACING -.09 (27) | -.43 (24)| .59* (24) ®7 (27) |.82*  (.40)
HIGHMS .09 (19) | .32 (17)| 1.7 (115)| 1.8 (.24)|.31 (.53)
£ | HIGHMSxXFACING 14 (17) | -.12 (.15)| .08 (.16)| -.52**(.20) | -.79* (.34)
& | CSDGOAL .10 (13) | .15 (13)| .12 (.08) .27** (.09
g CSDGOALXFACING | .10 ((16) | .21 (14)| .25 (150 .03 1§ | -.37 (.25)
E VALUSHOP 22 (14) | .12 (14| 11 (.08)] .33** (.09) ---¢
g VALUSHOPXFACING | .11 (17) | .09 (15)| .04 (16)) .03 .19) | .54 (.27)
O | PRICESHOP -.01 (22)| -.07 (21 -.04 (.13 .02 X.15 ---°
PRICESHOPxFACING| -.05 (25)| -.37 (.23 .06 (25) 12-. (.29) | .53 (.41)
EDUC -55%*  (.19) | -.29 (.18) | .36** (.11)| .07 (.12) ---C
EDUCXFACING .10 (22) | -.03 (200 .07 (21) .09 (25 .82*  (.35)
AGE .03 (.06) | .02 (.05)| .00 (03)| -07* (.04
AGEXFACING -.01 (.01) | .00 (o1 | -01 (01)] -01 1O |-03* (.01)
5 | CATORDER -.01 (13) | -.05 (12)] .16* (.08)| .04 (.09 ---°
‘g‘ Brand effectd 28 27 193** 164** 30**
O | subject effects 1000** 1185** 80** 5g** —

Notes **: p < .01, *:p < .05;% Value of omnibus tesjf, 18) that all brand intercepts are zero;

® Value of likelihood ratio testg, 1) that within-subject effects are zero (ipes, 12/(12+ 62) = 0);

¢ Factor removed from the choice model because aonkir all the brands in the category.

4 Not available in a conditional logistic regress{see Web Appendix).
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FIGURE 1
Driversof Attention and Evaluation at the Point of Purchase
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FIGURE 2
Planogram #1 for Soaps (top) and Planogram #11 for Pain Relievers (Bottom)
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Each number represents a block of 4 facings.

FIGURE 3
Planogram Design and Coding
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For soap, numbers 1 to 12 are: Dial, Ivory, Cdastje, Caress, Safeguard, Simple,

Shield, Zest, Olay, Irish Spring, and Lever.

For pain relievers, numbers 1 to 12 are: NurofeayeB, Advil, Anacin, St. Joseph,

Motrin, Tylenol, Aleve, Ecotrin, Wal-Proxen, Exceadrand Bufferin.
* indicates that the price of the brand was distedn
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FIGURE 4
Mean Attention and Evaluation L evels acr oss Experimental Conditions and Brand and Subject Groups
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Note By design, the mean choice probability is 1/12diblevels of shopping goal, shopper type, andcation, and is therefore not reported for thesmbkes.
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FIGURE 5
Path Analysis M odel
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Note The path analysis model is shown here withoutwenty brand intercepts, which are
correlated with the measured variables in the fdpefigure. Variables in the left column were
experimentally manipulated. Variables in the toy mere measured and are therefore correlated.
Variables with dark background measure in-storect$f Light arrows represent direct effects on
evaluation. Black arrows represent indirect effélstsugh attention. Double arrows represent

covariances.
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Unstandardized Regression Coefficients

FIGURE 6

Path Analysis Regression Parametersfor In-storeand Out-of-store Variables:
Direct Effects (Controlling for Attention), Indirect Effects (Mediated by Attention), and Total Effects on Evaluation
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