Kyenp
pony  Kiosuag g

Risk information for food contamination...

Table 1-Description of cach type of information about insect contamination used in this study.

Information type

Description

Type of insect

What is sisect contamination. Insects are one of the most coninon substances contaminating foods. This mcludes

various insects that stray into foodstuffs during manufacturing and storage processes as well as insects that are

propagated by feeding on the food.
Major insects that contamine

food. The Indian meal moth (Plodia intepuncrelly) is one of the most commonly reported

pests of stored foodstutis. The Indian meal moth 1s 2 moth of the family Pyralidae and is found almost throughout
the world. This insect ranges from a few to 10 mm in length.

Contamination processes of insects

Iahitat. Tnsect pests like the Indian meal moth live not only in material storage tacilitics and manufactarers of

foodstuffs, but also 1 rerail facilities and homes.
y process. Insece contarmination in food can occur ac all stages of the food’s life cycle including material

storage, manuficturing processes, transport, product scorage. retailing, and storage in homes. Far example, the larvae

sometinies pass through the ciny holes of pac

1ing materials, and somerimes reach foods by cearis

ng packing bags.

Comnton insect contamination foods. Whereas foods of potential contanunacion by insects are various. it is frequenty
reported thar grain and confectioneries are srewn with insect pests

Safety of contaminated food

Safery. Most insect patts found in food are not harmiul. For example, thete ate insect-eating customs in Japan such as
riceficld Jocusts and wasp larvac simmered in soy sauce. There is little difference in harmtil potential betwe

edible inseces and nsects that concaminate toods. Thus, there is no need to regard insect-contaninated foods as

dangerous.

Criteria of safety for the contaminated food. According to the defece action level defined by che U.S. Food and Drug

Adminiscration (TDA), the allowable range for nacural contamination s, for instance, 32 insece-damaged
100 g of wheat. There have been few cases in which the FDA has requir

natural conran

-ains per
anufacourers o recall foods with

tion. There is no legal provision for the allowable range for narural contamination in Japan
Measures for preventing insect contarnination ai howe. Tt may

¢ effective to store foodstuffs in airtight containers in the

refrigeracor wlhen you store gram and grain-based products at home.

contamination is large, the residual rate will decrease. Conversely,
if there is no decrease in the WTD value due to insect contam-
ination, the residual rate will be equal to 1.0. We conducted a
two-way ANOVA for the residual rate of the WTP with the in-
formation type and gender as between-participant factors. When
significant effects were detected, post hoc multiple comparisons
of means were performed using Tukey's honestly significance dif-
ference (HSD) test.

We conducted 8 (information type) % 3 (behavioral mtention)
chi-square tests by gender to determine whether information type
was related to respondents’ behavioral intentions toward the con-
taminated food and the manufacturer, respectively. When signif-
icances were detected, residual analyses (Haberman 1974) were
performed.

All statistical analyses were carried out using Microsoft Excel
2010 for Windows 7 (Microsoft, Redmond, Wash., U.S.A.).

Results

The mean scores and standard deviations (SD) for the 1st and
2nd WTPDs, the behavioral intention toward insect-contaminated
food, and the attitude toward the manufacturer of the food are
presented in Table 2.

The residual rate of WTP value by insect contamination

We found that the main effect of the information type on the
residual rate of the WTP was significant (F (7, 305) = 3.16,
P<0.01, n‘,,z = 0.068). Post hoc analysis revealed that the residual
rates of the WTP for SF, TI/SF, CP/SF, and Al conditions were
higher than those for the TI condition (P < 0.05). We did not
find any significanc difference in the residual rate among gender
or any interaction among factors.

Consumers' behavioral intentions toward the
contaminated food

We found a significant relationship between the informacon
type and behavioral intention in male participants (x> (14) = 29.9,
P < 0.01), but not in female participants. The residual analyses

S248 Journal of Food Science = Vol. 79, Nr. 2,2014

revealed that the number of choices of “T will not eat the product
at all” increased in the TI condidon and decreased in the CP/SF
condition (P < 0.01 and P < 0.03, respectively). The number of
choices of “T will eat the part of the product without contaminated
areas” also decreased in the TI condition (P < 0.05).

Consumer attitudes toward the manufacturer of the food

‘We found a significant relationship between the information
type and attitudes toward the manufacturer of the food in male
participants (x” (21) = 36.9, P < 0.05), but not in female partic-
ipants. The residual analyses revealed that the number of choices
of “I think that the manufacturer should suspend operations” in-
creased in the TI condition (P < 0.01). The number of choices of
“T think that the manufacturer should recall all products made on
the same production line as the contanunated product” decreased
in the TI/SF and CP/SF conditions (P < 0.05).

Discussion

Results demonstrated that the information type affects con-
sumer valuations of, bchavioral intentions toward, and attitudes
toward the contaminated food.

One may queston whether participants assigned appropriate
values to the hypothesized food product (5 kg package of polished
rice made in Akita, Japan) in che current experimental condition.
The actual retail prices of similar products range from 1500 to
2500 yen. The average scores of the 1st WTP task for the hypo-
thetical product (the mean WTP across conditions was 2062 yen)
seemed to be within reasonable bounds (see Table 2).

The results of the 1st and 2nd WTP tasks demonstrated that the
residual rates of the WTP value due to insect contamination were
higher for the information types that included information about
the safety of the contaminated food, the SE TI/SE CP/SE and Al
conditons, than in the TI condition. The residual rates of value in
the information-type conditions with safety information ranged
from 44% to 54%, whereas those in the conditions without safety
information ranged from 19% to 34%. These results suggest thac
communication about the safety of the contaminated food had
a positive impact among Japanese consumers. Miles and Frewer

Risk information for food contamination...

Table 2=Mean and SD of the 1st and 2nd WTP, behavioral intention, and attitude of

for cach di

Information type

TT Ccp SF TI/CP TI/SF CP/SF Al NI
Ferale participants
First WTP (SD) 20490 1974.0 21580 2026.0 20690 20340 20685 19475
(59470 (646.4) (579.2) (557.7) (F60.4) (817.2) (303.1)
Second WIT (SD) 639.0 480.0 874, 489.0 970.0 943.0 599.5
(719.5)  (4864)  (773.1)  (666.6) (860.3)  (750.4) (399.8)
Behavioral intention roward the contaminated food (frequency)
Tl not ear the product ar all. 12 11 9 13 8 7 7 11
Twill eat the part of the producr withous comtaminated areas 7 9 1o 6 11 1 13 9
Twill eat the entire product 1 0 1 1 1 2 o 0
Artides roward the manutacturer of the food (frequency)
1 think that the mansfacturer showld suspend operations. 2 0 3 1 0 1 1 1
T thinke that the mansfactivrer should recall all products made on the saine 11 7 14 6 9 9 11
production line as the contaminated producr.
T think that the mansfactsrer should recall only the products that were actually ] y u 4 11 7 5 6
contaminated by insecs.
I thinke that the mannfacturer doos not ueed io take any action for this accident 2 1 1 1 3 3 5 2
Male participancs
First WTP (SD) 1969.0 A 21200 0 23670 1804w 18720
(761.8) ) ) (167 (685.6) ¢ (803.9)
Second WTP (SD) 339.0 L0140 7369  1209.0 800
(366.8)  (U18.8) (876.3) (963.0) (795.0
Behavioral intention toward the contuminated food (frequency)
et ar all 15 7 $ o 6 [ 7 10
e product withont contaminated arcas. 5 1 12 11 13 12 10 1o
Luwill eat the entire product, 0 2 [ 3 | 2 g [¢]
Adutades toward the manufacturer of the food (frequency)
Lihink that the manufactirer should suspend operations 1 0 1 2 4 ¢
I think that the manufactures should secall oll products wmade on the samie 7 ) 9 7 L 3 [3 12
production line as the contaminated product.
T think that the manwfacturer shovid recall only the producrs thar were acusally 4 & 8 9 6 11 7 6
contaminated by insects.
I think that the mansfacturer docs not need 1o take any aciion for this accident. 1 4 3 3 7 +4 3 2

Abbreviations: TT, type of mscees; CP, concummadion processes of insects: SE safety of conammaced food: AL all information, and NT, no information

(2001) examined characteristics and concerns associated with 5
specific food hazards (for example, BSE and pesticide residues in
food). They found that health was a common concern across types
of hazards, whereas most other concerns were unique to specific
food hazards.

Reesults for behavioral intention toward the contaminated food
also showed that the responses of a flat refusal of the contami-
nated food (“I will not eat the product at all”) decreased in male
participants of the CP/SF condition. Furthermore, results for con-
sumer attitudes toward the manufacturer of the food demonstrated
that the responses of a radical attitude toward the manufacturer
(“T think that the manufacturer should suspend operations” and
“I think that the manufacturer should recall all products made on
the same production linc as the contaminated product”) decreased
in male participants of the TI/SF and CP/SF conditions. These
results suggest that combinations of 2 types of scientific informa-
tion about foods with insect contamination, one of which includes
safety information, might most effectively meet the needs of male
consumers, whereas they are ineffective for female consumers.

On the other hand, respondents in the TI condition displayed
explicit rejection of both the contaminated product and the man-
ufacturer. These results suggest that any benefit produced by the
communication of scientific information could be lost depending
on the type of information communicated. The present resules
indicate that food risk managers should inform the public about
the safety of the food when communicating scientific information
related to insect contamination.

Furthermore, the results of behavioral intentions toward con-
taminated food and the manufacturer also demonstrate that there
are gender differences in the effectiveness of scientific information
aboutinsect contamination in food. In particular, male participants
reported more generous attitudes toward contaminated food and
the manufacturer than did females when they were exposed to the
combinations of 2 types of scientific information about foods with
insect contamination, including safety information. One possible
reason for this is differences in the disgust sensitivity (DS) be-
tween genders (Davey 1994). The DS is how prone an individual
is to disgust (Haidt and others 1994) and previous studies consis-
tently indicate a higher level of DS among females compared to
males (Davey 1994; Druschel and Sherman 1999; Arrindell 2000;
Olatunji and others 2005a, b; Connolly and others 2008). Several
studies on psychological disorders have shown a positive relation-
ship between DS and specific phobias including animals, spiders,
and contaminadion fears (Davey 1994; Olatunji and others 2005b;
Connolly and others 2008). These findings led us to speculate
that there is a possibility that females, who are expected to have
relatively higher levels of DS than males, may tend to overestimate
the effect of insect contamination on food safety. Further research
should obtain a measure of respondents’ DS in order to clarify the
basis for gender differences in behavioral intentions.

Onc limitation of the current study is the sample profile: food
products were evaluated by Japanese consumers. It is worthwhile
to conduct further cross-cultural comparisons because consumer
demands for information about food risk may vary cross-culturally
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(van Dijk and others 2008). Another limitation of the present study
is that the impact of information about insect contamination in
food on consumer valuation was examined only for rice. While
rice is the major and preferred staple food in Japan (for example,
Komatsu 2008; Kimura and others 2010b), further studies that
involve various foods, such as vegetables and processed foods, are
required to generalize the present findings. -

Conclusion

The current study provides the 1st behavioral evidence that the
type of scientific information about insect contamination in food
affects consumer valuation and attitudes toward that food. The
present findings suggest that some combinations of scientific in-
formation that include the safety of the contaminated food are
effective 1n reducing the compulsive rejection of insect contam-
ination in food by consumers, especially in men. These findings
could serve as an important step toward understanding consumer
cognition toward food safety, health, and quality despite some lim-
itations, as mentioned above. The present findings also have im-
plications for the coordination of risk communication strategics,
which consider both the effectiveness and linutations of specific
types of scientific information about food in relation to consumer
cognitive traits. Further research is necessary in order to ascer-
tain communication strategies that will encourage consumers to
rationally evaluate food safety.
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ARTICLE INFO ABSTRACT

Article history: This study examined the effect of the presence of an artificial individual in a purchase environment on
purchase intention for products with fair-trade labels among C By ipulating the

dual, we c s’ intentions to purchase fair-trade products

Human-agent interaction
Human interface
Reputation

Ethical consumption
Pro-social behavior

presence of an artificial indi
Keywords: under two different experimental d purchase
instructions were given by a female clerk-like
the control condition in which task instructions were given through a text box (N = 106). Results demon-
strated that participants under the agent condition valuated fair trade higher than those under the con-
trol condition, although participants in both the agent and the control conditions were instructed that

the agent condition, in which task
graphic agent th the task (N=118), and

their responses would remain anonymous. These findings suggest that the implication of the presence
of an artificial individual, such as a clerk-like agent in an purchase ire . enhances
the ethicality of purchase intentions as with manned purchase environments.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

With developments in information and communication tech-
nology (ICT), unmanned purchase environments such as online
shops have become popularized. They provide consumers with a
new medium to purchase products and services, and have
increased the importance of understanding consumer behaviors
while shopping online (Liao, Chen, & Lin, 2011). A major difference
between online and real shops from the social psychological per-
spective may be the presence of other people (Tennie, Frith, & Frith,
2010). In contrast to manned purchase environments, it is less
probable that consumer choices are observed by others, including
other consumers and sales staff, in unmanned purchase
environments.

It is well known in social psychology and socioeconomics that
cues from others and potential reputational consequences influ-
ence altruistic and generous behaviors (Hoffman, McCabe, & Smith,
1996; Kimura et al.,, 2012; Piazza & Bering, 2008a,b). For example,
Hoffman et al. (1996) demonstrated that the participants playing a
dictator game in the role of dictator were more selfish when they

* Corresponding author. Tel.: +81 (0)47 646 8024; fax: +81 (0)47 646 8449.
E-mail address: kimuraa@mnail.dendai.ac jp (A. Kimura).

0747-5632/$ - see front matter © 2013 Elsevier Ltd. All rights reserved.
hittp://dx.doroyg/10.1016/j.chb.2012.12.022

were socially isolated from both the experimenter and their coun-
terparts. Piazza and Bering (2008a) also found that threats of
gossip by others encouraged altruistic decision making in a dicta-
tor game. Recently, Kimura et al. (2012) demonstrated that the
effects of cues from others could also apply to a consumer's inten-
tion to purchase food products with ethical labels. They assessed
consumers’ intentions to purchase fair-trade food products under
two different conditions: the observable condition, in which partic-
ipants’ purchase behaviors were observable by others, and the
anonymous condition, in which participants’ purchasing behaviors
could not be observed by others. The effect of six sensory and
extrinsic, including fair trade, attributes of hypothetical chocolate
bars was examined using conjoint analysis. Kimura et al. (2012)
found that participants under the observable condition valuated
fair trade higher than those under the anonymous condition. These
results suggest that reputational concern has an effect on a con-
sumer’s intention to purchase a fair-trade-labeled food and also
suggest that there is a possibility that a consumer product choice
based on altruistic attributes, such as fair trade, is less likely in
unmanned purchase environments than in manned ones.

On the other hands, several studies on human-computer inter-
face have suggested that altruistic behaviors could be enhanced
not only by potential reputational consequences from real humans,
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but also by artificial cues suggesting the presence of others (Bate-
son, Nettle, & Roberts, 2006; Haley & Fessler, 2005; [zuma, 2012;
Mifune, Hashimoto, & Yamagishi, 2010; Rigdon, Ishii, Watabe, &
Kitayama, 2009). Haley and Fessler (2005) showed that merely
including a stylized eye-like shape on the background of a com-
puter screen was sufficient to enhance cooperation in the dictator
game. Even when participants are explicitly made aware of the
anonymous nature of their decisions, they may respond to environ-
mental cues of being watched that prime participants to behave
differently than they otherwise would. Similarly, Rigdon et al.
(2009) demonstrated that even a weak social cue like three dots
in a watching-eyes configuration has a positive effect on giving
behavior in the dictator game. These findings led us to postulate
that artificial cues suggesting the presence of others might en-
hance a consumer’s product choice based on its altruistic attributes
such as fair trade.

However, it is still unknown whether the presence of an explicit
artificial individual causes a similar effect on consumer behavior.
Teramoto, Matsuura, and Asai (2012) used the Simon paradigm
to suggest that participants feel a sense of being together even in
a virtual environment. In this paradigm, one participant presses a
key in response to one color and the other participant presses an-
other key in response to a second color. Despite the fact that each
participant is performing a go/no-go task, an effect similar to a
standard Simon effect occurs if they feel a sense of togetherness.
Teramoto et al. (2012) showed that the social Simon effect oc-
curred under the condition where participants could communicate
with each other during a 3-min interaction in the virtual environ-
ment. Thus, we can assume that the presence of an explicit artifi-
cial individual might change consumer response in the same way
that virtual communication can generate a sense of togetherness.

Here, we examine the influence of the presence of an artificial
individual on purchase intention for fair-trade food products among
Japanese young adults. To manipulate the presence of an artificial
individual, we asked participants to rate their purchase intent for
a presented fair-trade food product in two different situations:
one was the agent condition, in which task instructions were given
by a clerk-like agent throughout the task, and the other was a con-
trol condition, in which task instructions were given through a text
box. We used a clerk-like agent as the artificial individual in this
study because it seemed more natural for a purchase environment
than the eye-like figures used in previous studies of experimental
games (Haley & Fessler, 2005; Mifune et al., 2010; Rigdon ct al.,
2009). We assessed consumers' intentions to purchase fair-trade
food using conjoint analysis as performed in Kimura et al, (2012).
Conjoint analysis provides a model of consumer utilities for various
attributes of multifactor stimuli. The model is built by quantifying
respondents’ preferences for a set of factorially designed alterna-
tives (Green, 1974). We hypothesized that the relative importance
of fair trade among the attributes of food products would be higher
in the agent condition than in the control condition.

2. Method
2.1. Design

The experiment was based on a two-independent-groups de-
sign (artificial cues from another person: agent vs. control condi-

tions) with consumers' preferences toward eight hypothetical
chocolate products as the dependent variable.

2.2, Participants

Data collection was administered by an on-line professional
market research agency, Cross Marketing Inc., Japan. Data were

Table 1
Attributes and their levels chosen for conjoint study: chocolate.
Attribute Attribute level
Fair-trade Yes: with a fair-trade label
No
Price Low: 150 yen
High: 200 yen
The country of manufacturer of the product Domestic (made in Japan)
Imported from France
Taste characteristics Milk chocolate
Dark chocolate
Polyphenol Rich in polyphenol
No information
Caloric contents per pack (100 g) Low: 390 kcal
High: 557 kcal

" 100 yen roughly corresponded to $1.13 US or €0.85 according to the foreign
currency exchange rate as of January, 2013.

collected in November 2011, among a registrant pool of Japanese
consumers with responsibility for their household’s daily grocery
shopping. The registrants were sent an e-mail invitation, which
asked them to participate in a survey on purchasing foods. A total
of 118 participants (49.2% females, mean age=21.6 years,
SD = 2.09) were assigned in the agent condition and 106 partici-
pants (50.0% females, mean age =214 years, SD=2.00) were
assigned in the control condition, respectively. Following their par-
ticipation in the web-based survey, participants received a small
reward from the research agency in the form of points that partic-
ipants can save up for a gift coupon. The study was approved by the
institutional ethics committee of Tokyo Denki University.

2.3. Materials and apparatus

We used a chocolate bar as the target product as with Kimura
et al. (2012) because it is a major fair-trade product that is sold
in Japanese supermarkets, and is a popular and well-consumed
snackin Japan. Kimura et al. (2012) selected six product attributes:
fair trade, price, country of manufacture, taste characteristics, pol-
yphenol content and caloric content. Similarly, the product attri-
butes for our study were presented as follows: fair trade was
labeled as “fair-trade” or not labeled; price, which fell within the
price range of actual commercial products, was set at 150 yen or
200 yen (100 yen roughly corresponded to $1.13 US or €0.85 euro
according to the foreign currency exchange rate as of January,
2013); country of manufacture, which reflected that of major com-
mercial products currently available, was set as “domestic” or “im-
ported from France;” taste characteristics were “milk chocolate” or
“dark chocolate;" polyphenol levels were labeled as “rich in poly-
phenol” or not labeled; and caloric content per pack (100 g) was
“390 kcal” or “557 kcal.” These scores were determined referring
to the Standard Tables of Food Composition in Japan (Ministry of
Health, Labour and Welfare Japan, 2005). Table 1 contains a full list
of the attributes and their levels used to devise the chocolate pro-
files. This conjoint design was input into the SPSS conjoint analysis
package ver. 17.0 (SPSS Inc., Chicago, IL 60611, USA) to create
conjoint cards, each of which contained a verbal description of a
product in terms of its attributes and their respective levels with
schematic illustrations of the corresponding product. Each product
was described in terms of six attributes, each containing two
levels. Thus, there were theoretically 64 possible attribute
combinations. A fractional factorial design was applied, resulting
in eight cards for participant evaluation. Fig. | exhibits the scheme
design for the stimulus cards. All eight stimulus cards were
presented simultaneously on the full screen of a color monitor,
with a resolution of 800 x 600 pixels.
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Fig. 1. Examples of eight labels used in this study (Kimura et al., 2012).

Fig. 2. Scheme design of the female clerk agent used in this study. The mouth of the
agent displayed was opened and closed to simulate speaking by presenting the two
images alternately.

The illustration of a female clerk extracted from a copyright-
free-illustration site' was used as the image of the clerk agent in
the present study (Fig. 2, left). We also made an illustration of the
same agent with her mouth open (Fig. 2, right). By presenting the
two images alternately seven times for each paragraph of instruc-
tions, we produced a GIF (graphics interchange format) animation
of the clerk agent in which she opened and closed her mouth by
50 as to appear to be speaking (Fig. 2, see also Fig. 3). We used this
animation to enhance the attention of participants towards the
agent and the authenticity of the interaction between the partici-
pants and the agent.

2.4. Procedure

Participants clicked a link, sent to them by email, which took
them to a welcome web page that provided a description of the
study and instructions. They were instructed that their responses
to the survey were being collected anonymously. All participants
were then instructed on the general task procedure and on each
attribute of the chocolate products used in the conjoint session.
Fair trade in this product was defined as “trading cacao and other
ingredients based on a fair price in international trades. Buying

1 Free graphics Puchitchi, Website: <http://putiya.com/indexhiml>, Visited
November 2011 [In Japanese].

fair-trade products contributes to the promotion of the wellbeing
of producers in developing countries and to environmental preser-
vation.” The computer-based questionnaire comprised 2 parts:
part 1 was for the conjoint analysis and part 2 was a general ques-
tionnaire pertaining to participants’ food purchasing habits and
demographics. In the conjoint analysis session, participants were
asked to rate the 8 profile cards (Fig. 1) using a ranking method
in the manner of choice-based conjoint analysis. They were given
the 8 profile cards simultaneously and ordered them from the
highest (assigned a ranking of 1) to the lowest (ranking of 8) inten-
tion to buy.

After completing the conjoint analysis session, participants
were asked to complete a computer-based questionnaire
pertaining to their purchase and consumption of foods. Further-
more, participants in the agent condition were asked to rate the
explicit effects of displaying a clerk agent on their product choice
using a 5-point scale (—2: not at all to +2: very). Demographic
information was collected in the final section of the questionnaire.

In the agent condition, instructions for the general task proce-
dure, each attribute of the chocolate products and instructions
for the conjoint task were provided by a clerk agent (Fig. 3, left).
In the control condition, all instructions throughout the entire
experimental session were given through-a square text box
(Fig. 3, right).

2.5. Data analyses

A fractional-factorial design was used to evaluate the sequence
of consumers’ preference ratings of the eight hypothetical choco-
late products where the six chocolate-related attributes were
orthogonally arranged (Tabachnik & Fidell, 2007). Interaction
effects among the attributes were assumed to be negligible (Orme,
2010). The significances of the utility scores of the attributes were
examined using one-sample t-tests against zero for each condition.
The resulting p-values from t-tests were thresholded using the
Sidak-Bonferroni procedure (number of tests = 6).

To test whether the utility scores for the attributes were differ-
ent between the agent and control conditions, we performed
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Fig. 3. Scheme design of the task screen for the agent and control conditions; (a) an example of the explanation of each attribute of the chocolate products and (b)

instructions for the conjoint task.

unpaired t-tests with cues from another person as a between-sub-
ject factor on the utility scores for each attribute. The resulting
p-values from t-tests were thresholded using the Sidak-Bonferroni
procedure (number of tests = 6).

Furthermore, in order to examine the significances of the expli-
cit effects of the clerk-agent on consumers’ purchase intention, we
performed one-sample t-tests against zero on the scores of explicit
effects in the agent condition.

3. Results
3.1. Conjoint analyses

Pearson’s R and Kendall’s T, the utility scores (part-worth) for
each attribute’s category, and the relative importance for
the conjoint analysis with each condition are shown in Table 2
The conjoint models of the agent and control conditions were ade-
quate based on their respective effect sizes (Pearson's R and
Kendall's T), implying that the chocolate attributes properly
accounted for the preference ratings of the eight chocolate
products.

In the agent condition, the utility scores were significantly dif-
ferent from zero for the attributes of fair trade (¢ (117)=9.76,
p<.01), price (t (117)=8.68, p<.01), country of manufacture (t
(117)=9.76, p < .01), polyphenol (¢ (117) = 9.76, p < .01) and caloric
content (t (117)=9.76, p<.01), based on one-sample t-tests with
Sidak-Bonferroni corrections. On the other hand, the taste charac-
teristic attribute was not associated with consumers’ purchase
intentions in the agent condition (t (117) = 0.48, n.s.).

In the control condition, the utility scores were significantly dif-
ferent from zero for the attributes of fair trade (t (105)=3.67,
p<.01), price (t (105)=7.56, p<.01), country of manufacture (t
(105) = 6.85, p <.01), polyphenol (£ (105)=3.11, p <.01) and caloric
content (t (105)=3.43, p<.01), based on one-sample t-tests with
Sidak-Bonferroni corrections. On the other hand, the taste charac-

Table 2
Utility scores and relative importance of each chocolate attribute in agent and control
conditions.

Attributes & levels Artificial individual

Agent condition Control condition

(n=118) (n=106)

Fair-trade
Yes 0.633™ 0.285"
No —0.633" —-0.285"
Relative importance (%) 17.9% 145%
Price
Low 0.619' 0.637'
High -0.619" —-0.637"
Relative importance (%) 18.9% 19.9%
The country of manufacturer
Domestic 0373" 0512"
Imported from France -0373" -0.512"
Relative importance () 18.0% 17.9%
Taste characteristics
Milk chocolate 0.053 0.068
Dark chocolate -0.053 -0.068
Relative importance (%) 233% 25.7%
Polyphenol
Rich in polyphenol 0.282* 0.179*
No information -0.282" -0.179*
Relative importance (%) 10.7% 11.6%
Caloric contents per pack

w 0.284" 0.200"
High —-0.024" —-0.200
Relative importance (%) 11.3% 10.4%
Pearson’s R 0.994 0.945
Kendall's T 1.000 0.786

* p<0.05.
* When compared to zero in a two-tailed t-test.

teristic attribute was not associated with consumers’ purchase
intentions in the control condition (t (105)=0.50, n.s.).
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Fig. 4. Effects of the artificial individual on a factor’s importance of chocolate
purchasing intent. Error bars indicate standard error (N=118 for the agent
condition, N =106 for the control condition).

3.2. Effects of the presence of an artificial individual on the estimated
utility scores of attributes

Unpaired t-tests with cues from another person (agent vs. con-
trol conditions) as a between-subject factor on the utility scores for
each attribute revealed significant effects of the artificial individual
on the utility scores of fair trade (t (222) = 3.70, p <.05). The utility
scores of fair trade were higher in the agent condition than in the
control condition (Fig. 4).

3.3. Explicit effects of the clerk-agent on consumers’ purchase
intention

The mean score of the explicit effects of a clerk-like agent on
participants’ product choice in the agent condition was —1.3
(SD=0.92). One sample t-test against zero revealed the scores of
explicit effects to be significantly different from zero (t
(117)=14.1, p<.01).

4. Discussion

The objective of the current study was to examine whether the
presence of an artificial individual would have an effect on con-
sumers’ purchase intentions for fair-trade food products. As pre-
dicted, the results of conjoint analysis demonstrated that
participants in the agent condition valuated fair trade more highly
for their overall purchase intention than those in the control con-
dition. Fair trade accounted for 17.9% of the respondents’ purchase
intents in the agent condition and 14.5% in the control condition
(see Table 2).

4.1. Consumers’ purchase decisions under anonymity

We would like to discuss the validity of the results of the con-
trol condition. In the control condition, the participants’ purchase
intentions were significantly affected by price, country of manufac-
ture, fair trade, polyphenol content and caloric content per pack-
age. Based on the order of relative importance (RI), taste
characteristics (RI = 25.7%), price (Rl = 19.9%) and country of man-
ufacture (RI=17.9%) were most important for participants in the
control condition, whereas RI of fair trade was 14.5% (see Table 2).
These results are consistent with the anonymous condition in
Kimura et al. (2012) in which experimental settings of observabil-
ity and tasks were the same as the control condition in this study,
and with previous studies which have found the importance of
taste characteristic, price and country of manufacture in consum-
ers' intentions to purchase food products (e.g., Haddad et al,
2007; Kimura et al., 2011; Prescott, Young, O'Neill, Yau, & Stevens,
2002; Schnettler, Ruiz, Sepilveda, & Sepilveda, 2008). Further-

more, the intentions to purchase of respondents in the control con-
dition were significantly influenced by fair trade (Table 2). This
tendency is also consistent with previous findings, which have
demonstrated that consumers valuate fair-trade foods based on
their general attitudes and ethical motives (De Ferran & Grunert,
2007; Dowd & Burke, 2013; Kimura et al., 2012; Kirezli, Kuscu,
2012; Zander & Hamm, 2010). Thus, the current results of the con-
trol condition are considered reasonable and imply that consumers
valuate fair trade but not as much as taste characteristics, price,
and country of origin in their intention to purchase chocolate, at
least when their responses are recorded anonymously.

4.2. Effects of the presence of an artificial individual on intention to
purchase fair-trade products

On the other hand, participants’ purchase intentions in the
agent condition were more highly affected by fair trade than those
in the control condition. In the agent condition, Rl of fair trade
(17.9%) was as high as those of price (RI=18.9%) and country of
manufacture (18.0%; see Table 2). Un-paired t-tests with the effect
of an artificial individual on the utility scores for each attribute
demonstrate that the utility scores for fair trade were higher in
the agent condition than those in the control condition whereas
there were no differences in,the utility scores for any other attri-
butes between conditions. These results suggest that consumers
valuated fair-trade-labeled products more highly when their food
choices were performed on the screen with the clerk-like agent.
Previous studies showed that altruistic and pro-social behaviors
were enhanced by artificial cues of the presence of other individu-
als, such as eye figures (e.g., Bateson ct al., 2006; Haley & Fessler,
2005; Mifune et al., 2010; Rigdon et al.,, 2009). In line with those
altruistic behaviors, in economic games, consumers’ ethical
consumption, such as purchasing fair-trade products, might be
promoted when their decision is performed in front of a screen
with subtle cues of being watched by others.

Interestingly, participants in the agent condition were not
aware of the effects of the artificial individual on their pro-social
decision. The results of one-sample t-tests against zero revealed
that the mean scores for the explicit effects of an agent on one’s
own purchase intention (-1.3) were significantly lower than
neutral (zero). These results suggest that participants in the agent
condition believed that the display of a clerk-like agent had no
effect on their decision-making. One possible explanation of why
displaying a clerk-like agent has a positive impact on participants’
pro-social purchase decisions, despite the fact that they were not
aware of the effect, lies in the automatic process of reputation in
the cognitive system (lzuma, 2012; Teanie et al,, 2010). In particu-
lar, lzuma (2012) argued that the uniquely human link between
eye figures and pro-social behavior might be derived from the
evolutional mechanism of indirect reciprocity (Alexander, 1987;
Nowak & Sigmund, 1998, 2005). In the indirect reciprocity theory,
helping behaviors toward others from which no payback can be ex-
pected are explained by the indirect reciprocity strategy in which
the cooperative individual benefits in the long term through in-
creased cooperation from others (Nowak & Sigmund, 1998, 2005;
see also Tennie et al., 2010). This mechanism would facilitate coop-
eration in a larger population than in the case of direct reciprocity
because unacquainted individuals could cooperate with each other
(Masuda, 2012). Recently, there were evidences concerning the
origins and ontogenesis of indirect reciprocity from research with
infants (Hamlin, Wynn, Bloom & Mahajan, 2011; Meristo & Surian,
2013). For instance, Meristo and Surian (2013) found that 10-
month-old infants were sensitive to the fact that the reciprocator
was confirming or violating the principle of indirect reciprocity.
The implicit and indiscriminant pro-social behaviors were
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interpreted as a result of these automatic processes of reputation
in the cognitive system.

On the other hand, the current results also suggest that the indi-
rect reciprocity theory provides a partial, not full, explanation for
the relationship between reputational concerns and the
consumer’s intention to purchase fair-trade products. The present
results show that the RI of fair trade in the agent condition was
17.9%, and was not the highest among attributes, whereas those
in the observable condition (high reputational concern derived
from real observers) of Kimura et al. (2012) was 20.7%, and was
the highest of the attributes. These results imply that the degree
of reputational concerns induced varies with whether a participant
is potentially being observed and are hard to explain with only the
framework of indirect reciprocity. However, the observer-related
difference of impact on the consumers’ pro-social behavior might
also be explained by the social impact theory (Latané, 1981). This
classical theory proposes that social influences on individuals de-
pend on the strength and immediacy of the source of impact as
well as the number of observers. Participants (university students)
in the observable condition in Kirnura et al. (2012) were instructed
that their responses in the experimental session would be video-
taped and used as material for discussion in classes on marketing
and consumer behavior in order to lead participants to be self-con-
scious about how they may appear to friends and acquaintances in
their university. This experimental setting could have a relatively
high impact on reputational concerns among participants because
the opinions of friends and acquaintances in their university may
have a strong and immediate impact on their reputation. To
elucidate the influence of social impact on consumers’ pro-social
behavior, further experiments controlling the relationship between
participants and the potential observers are required. In order to
perform these experiments, the use of agents as potential observ-
ers would be useful because agents are likely more effective for
controlling the observer's role and relationship to participants than
are eye-figures used in previous studies.

4.3. Limitations and future research

The present results are subject to some limitations. The influ-
ence of artificial cues on consumers’ purchase intention for food
products with ethical labels was examined for only one specific
label: fair trade. While fair trade is a major ethical label on food
products, further studies that involve various ethical and
environmental labels such as rainforest alliance, animal welfare
and carbon footprint are required to generalize the present
findings. In addition, our findings are based only on self-reported
purchase intention rather than actual purchase behavior. As men-
tioned by Kimura ct al, (2012}, actual behavior might be different
from intentions. Further research should examine how self-
reported purchase intention affects actual buying behavior.

5. Conclusion

The current results are consistent with previous studies that
have shown that an individual’s altruistic behavior is influenced
by artificial cues of an individual (Bateson et al, 2006; Haley &
Fessler, 2005; Tzuma, 2012; Mifune et al., 2010; Rigdon et al.,
2009), and further provide evidence that displaying artificial cues
of the presence of others has a positive effect on the consumer's
pro-social purchase decisions. These findings could serve as an
important step towards understanding the social aspects of
human-agent interaction and consumer behaviors in online shops.
As argued by Tennie et al. (2010) and [zuma (2012), the importance
of reputation management is ever increasing in the modern world,
where trading via the Internet is becoming increasingly common

and people interact with strangers on a daily basis. The approach
and methodologies of social and evolutionary perspectives may
be useful for understanding human behavior in a computer-
mediated environment (Piazza & Bering, 2009). Further research
is necessary in order to make clear the social psychological values
of agent systems that influence consumers’ pro-social behaviors.
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