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ABSTRACT - The influence of time pressure on consumer perception may be particularly relevant for
the design of food packages. The aim of the present work was to evaluate the influence of time-
constraint on results from a rating-based conjoint task, using pomegranate/orange juice as case study.
One hundred consumers evaluated the intention to purchase of images of juice bottles, which were
designed by manipulating the following variables: bottle design, front-of-pack nutritional information,
nutrition claim and processing claim. They were randomly divided into two experimental conditions:
control and time-constraint. Consumers with a time-constraint gave significantly higher intention to
purchase scores than those in control condition, but time-constraint did not largely modify the way in
which consumers evaluated their intention to purchase. In both experimental conditions consumers
gave higher intention to purchase scores for bottles with traditional design, which included processing
claim and front-of-pack nutritional information. Result suggests that graphic design could help
consumers to make healthier food choices.
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1. INTRODUCTION

Decision-making is determined by two systems: System 1, which is characterized by intuitive
decisions and quick and automatic access to information, and System 2, which is responsible for
effortful and rational decisions (Kahneman, 2011). System 1 relies on heuristics, which are simplified
strategies that usually ignore part of the available information (less-is-more) to make decision in a fast
way, frugally and more accurately (Gigerenzer & Gaissmaier, 2011). The extent to which the two
systems are used for decision-making is influenced by individual characteristics, the personal
relevance of the decision, mood, as well as situational factors (Bettman, Luce, & Payne, 1998; Evans,
2008).

One of the situational factors that encourage heuristic processing is time pressure (Samson &
Voyer, 2014). Time pressure can be defined as the amount of information, which can be considered
and processed during a certain period of time (Ben Zur & Breznitz, 1981). When people have limited
time to take decisions they tend to change the way in which they acquire information, to ignore
important information and to base their decisions on heuristics (De Paola & Gioia, 2016; Gigerenzer &
Godstein, 1996; Rieskamp & Hoffrage, 2008). In this situation, consumers have been reported to make
conservative or safer choices in order to avoid potential negative consequences of wrong decisions
(Ben Zur & Breznitz, 1981).
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Feelings of time pressure are increasingly common as modern lifestyle makes people feel that
they do not have enough time to do all they want to do in a day (Godbey, Lifset, & Robinson, 1998).
These feelings affect the amount of time people invest for purchasing, preparing, and consuming foods
(Jabs & Devine, 2006). The influence of time pressure on consumer perception may be particularly
relevant for the design of food packages, which are increasingly used to convey several product
benefits to consumers. Studies have shown that consumers do not usually process all the available
information on packages for making their food choices, particularly when making their decisions
under time pressure (Varela, Antinez, Cadena, Giménez, & Ares, 2014; Zellman & Kaye-Blake,
2010). In several instances label design can override written information, suggesting that it may be an
effective strategy to communicate product benefits (Oliveira et al., 2016). In this sense, package and
label design has been reported to have a large impact on consumers’ perception of food products (Ares
et al., 2011; Deliza & MacFie, 1996; Fiszman, Carrillo, & Varela, 2015; Skaczkowski, Durkin,
Kashima, & Wakefield, 2016; Smith, Mogelvang-Hansen, & Hyldig, 2010).

It can be hypothesized that imposing a time-constraint in consumer studies may increase the
ecological validity of the results. The aim of the present work was to evaluate the influence of time-
constraint on the consumer intention to purchase, using pomegranate/orange juice bottles as case
study.

2. MATERIALS AND METHODS

2.1. Participants

One hundred fruit juice consumers (72% female; 18-45 years old) participated in the study.
They were recruited among students and workers at the Psychology Faculty (Universidad de la
Republica, Uruguay), according to their interest and availability to participate in the study. Participants
signed an informed consent form and received a small gift for their participation.

2.2. Stimuli

Sixteen images of orange/pomegranate juice bottles were designed according to a 2* full
factorial experimental design with the following variables: bottle design (traditional vs. minimalistic),
front-of-pack nutritional information (absent vs. traffic-light system), nutrition claim (absent vs. “Rich
in antioxidants”), and processing claim (absent vs. “Developed using high hydrostatic pressure, a
process that guarantees product quality and safety””). The nutritional composition of the juices was
similar to the commercial fruit juices available in the Uruguayan market, and corresponded to high
sugar content (Calories: 105 Kcal; Sugar: 25g; Fat and Saturated Fat: 0g; Sodium: 1mg). All
compulsory information was included on the labels. Bottles did not correspond to products available in
the Uruguayan market to avoid any influence of consumers’ previous knowledge.

2.3. Experimental Procedure

Consumers had to look at each of the 16 images presented in a computer screen and rate their
intention to purchase using 7-point scales (1=definitely not, 4=maybe yes, maybe not, 7=definitely
yes). The order of images presentation was balanced.

Participants were randomly divided into two groups of 50, each of which evaluated the bottles
using two experimental conditions: control and time-constraint. They were given instructions to
imagine they are at the supermarket to buy food for their breakfast. One of the groups evaluated the
images without time constraint (control group) and was allowed to look at each of the bottle images as
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long as they wanted to. When they made a mouse click the scale appeared on the screen and they had
to rate their intention to purchase. The second group evaluated the bottles with a time-constraint: they
had to look at each image for the pre-determined period of time (3s). After that time the scale appeared
on the screen and they had to rate their intention to purchase. The time-constraint was selected based
on pilot testing.

2.4. Data Analyses

Consumers’ intention to purchase scores were analyzed using a mixed linear model
considering subjects as a random effect and the four design variables, time constraint and their
interaction as sources of variation (Naes, Kubberod, & Sivertsen, 2001). The relative importance of
the conjoint variables for each variable was estimated following the procedure proposed by Green &
Srinivasan (1978). Data were also analyzed separately for each experimental condition considering
design variables and their interaction as fixed sources of variation and consumer as random effect.

All statistical analyses were performed with the software R language (R Core Team, 2014)
using the ImerTest package (Kuznetsova, Brockhoff, & Christensen, 2015).

3. RESULTS AND DISCUSSION

Intention to purchase scores were significantly affected by the experimental condition
(p<0.001). Consumers who completed the task with a time-constraint gave significantly higher
intention to purchase scores than those in the control condition (without time-constraint) (5.0 vs. 4.7).
In both experimental conditions, intention to purchase scores were significantly affected by bottle
design, processing claim and front-of-pack nutritional information (p<0.001).

When data from each experimental condition were analyzed separately, conclusions regarding
the influence of bottle design did not largely differ (Table 1). In both experimental conditions
consumers preferred bottles with traditional design which included processing claim and front-of-pack
nutritional information. The F-value of bottle design was markedly larger than those of the other
design variables, suggesting that bottle design was the most relevant variable for consumer purchase
intention. The average intention to purchase score for traditional bottles was 4.6, whereas it was 3.1
for minimalistic bottles.

The F-values of the main effect of bottle design tended to be larger when consumers
completed the task with a time constraint, whereas the opposite effect was observed for processing
claim and nutrition claim (Table 1). This suggests that the relative importance attributed to bottle
design tended to be higher in the time-constraint condition than in the control condition, whereas the
relative importance given to processing claim and front-of-pack information tended to be lower.

Besides, the interaction between bottle design and processing claim, which was marginally
significant in the global ANOVA (p=0.055), was only significant when consumers evaluated bottle
images without time-constraint. For this consumer group, the influence of processing claim was larger
when the minimalistic bottle design was considered (3.5 vs. 2.7) compared to the traditional bottle
design (4.4 vs. 4.1).

Table 1 — F -values of the mixed linear model performed on intention to purchase scores for the
conjoint analysis task performed under two experimental conditions: with and without time-constraint.
Without

. - With time
Source of variation time- .
. constraint
constraint
Processing claim 30.50*** 10.91**
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Bottle design 145.94*** 187.02***
Front-of-pack nutritional information 15.95*** 5.21*
Nutrition claim 1.91 0.83
Processing claim * Bottle design 7.62** 0.11
Processing claim * Front-of-pack nutritional information 1.18 0.91
Processing claim * Nutrition claim 0.00 0.08
Bottle design * Front-of-pack nutritional information 0.41 0.02
Bottle design* Nutrition claim 0.04 0.11
Front-of-pack nutritional information * Nutrition claim 0.16 0.47

*, ** and *** indicate significant effects at 0.05, 0.01 and 0.001 significance level, respectively

In both experimental conditions consumer intention to purchase for orange/pomegranate juice
was significantly affected by bottle design, processing claim and front-of-pack nutrition information.
Bottle design was the most relevant variable affecting consumer intention to purchase, in agreement
with previous studies that show the impact of package and label design on consumer perception (Ares
et al., 2011; Fiszman et al., 2015; Skaczkowski Durkin, Kashima, & Wakefield, M., 2016; van
Rompay, Deterink & Fenko, 2016). Similar results have been previously reported by Ares, Besio,
Giménez, & Deliza (2010). According to these authors package colour and the presence of a picture on
the label were more important than the addition of antioxidants in shaping consumer intention to
purchase chocolate milk desserts. Similarly, Oliveira et al. (2016) reported that when consumers
evaluated regular and probiotic milk labels, health-related associations were generated by graphic
design and not by the functional aspect of the products.

High hydrostatic pressure was positively perceived by consumers, as they tended to give
significantly higher scores for juice bottles that claimed to be produced using this technology.
Although consumers may have not been familiar with the technology, as it is still not being
commercially used in Uruguay, they reacted positively to the processing claim included on the
packages, in agreement with several studies showing a positive attitude towards this processing
technology (Olsen et al., 2011; Romano, Rosenthal, & Deliza et al., 2015; Lee, Lusk, Mirosa, & Oey,
2015, 2016).

Several studies have shown that the traffic-light system is one of the most effective systems
under experimental conditions (Borgmeier & Westenhoefer, 2009; Drescher, Roosen, & Marette,
2014; Sonnemberg et al., 2013). However, in the present study the inclusion of the traffic-light system
indicating that the juices had high sugar content, significantly increased consumer intention to
purchase scores. This result could be explained considering the positive hedonic expectations
generated by high sugar content. Other studies have shown that the traffic light system did not
significantly modify consumption of unhealthy products (Borgmeier & Westenhoefer, 2009; Sacks,
Rayner, & Swinburn, 2009; Elbel, Gyamfi, & Kersh, 2011; Tandon et al., 2011; Dodds et al., 2014).

4. CONCLUSIONS

Results from the present work suggest that the consideration of a time-constraint in a rating
conjoint did not largely modify the way in which consumers evaluated their intention to purchase.
However, a trend towards a more superficial evaluation of the labels that skipped complex information
was observed.

Bottle design was the variable with the largest relative importance regarding the influence of
product characteristics on consumer intention to purchase orange/pomegranate juice, overriding the
influence of nutritional or processing characteristics. This result suggests that the industry could use
graphic design to help consumers to make healthier food choices.
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