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Abstract: Food system and food safety have drawn spontaneous global attention due to the effect of
substantial environmental concerns. Three billion tons of food are wasted every year, estimated as being
a third of all produced food. The production of much of this waste is directly linked to the unwillingness
to sell, purchase, and consume suboptimal food that have deviated from regular products in terms
of appearance standards, date labeling, or damaged packaging. Yet empirical research on this issue
is scarce. This study aims to develop an extended Theory of Planned Behavior (TPB) research model,
which includes environmental concern and sensory appeal to predict consumers’ purchase intention to
suboptimal foods. A total of 539 respondents collected in Taiwan as data input. The empirical results
of structural equation modeling (SEM) indicate that consumers’ attitude was the main predictor of
their intention to purchase suboptimal foods. Interestingly, this research showed that both perceived
behavioral control and subjective norms were not significant predictors of intention. Furthermore, adding
environmental concern and sensory appeal as the additional constructs to the TPB significantly increased
the explanatory power of the standard model. These findings provide important insights for suboptimal
food and useful recommendations for marketing channels, suggesting that promotion of suboptimal food
may be the key to potential business.

Keywords: extended theory of planned behavior (TPB); environmental concern; sensory appeal;
food security

1. Introduction

According to the Food and Agriculture Organization of the United Nations (FAO) research data [1],
at least one-third of the world’s food is wasted every year. The total amount is almost as much as three
billion tons. Lebersorger and Schneider [2] discovered in a study in Austria that food waste has increased
since July 2014, reaching a peak in December 2014. Bilska et al. [3] indicates that the causes of food waste
at the supply chain include such factors as incorrect package labels, incorrect food product weight labels,
damaged expiration date labels and packaging, among others. In addition, according to the Taiwan Food
and Drug Administration [4] report, Taiwan throws out 3.6 thousand tons of food a year. Nearly thirty
percent of this amount is suboptimal food thrown directly in the trash. Hooge et al. [5] show that even
though suboptimal foods differ from regular products in appearance, expiration date or packaging, their
quality and safety are similar. Consumers often reject edible foods with changes in visual, sensory quality,
or which passed the expiration date [6]. Therefore, the World Food Programme (WFP) is advocating the
Food Recovery plan. The goal is to create a three-way benefit for society, economy and the environment
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through food waste reduction [7,8]. However, there is not much related research focusing on suboptimal
food, which is the reason for this study.

A number of models, designed to better predict and understand human behaviors, have been
proposed by social psychologists over the past several decades. Among these models, the theory of
planned behavior (TPB) is the one that is most frequently utilized, and it is widely regarded as being
effective when used for predicting behavior in general [9-11]. For this reason, a range of researchers
have successfully utilized the TPB in order to better understand consumer decisions regarding food,
a phenomenon which explains, in turn, why consumer food choices have become a topic of substantial
interest among researchers conducting TPB-related studies [12-19].

According to the TPB, a combination of three factors is responsible for the formation of behavioral
intentions, with those factors being subjective norms, perceived behavioral control, and attitudes toward
the behavior in question [20]. Figure 1 depicts the theory in the form of a structural diagram. In this
context, an attitude toward a behavior is defined as the ‘degree to which a person has a favorable or
unfavorable evaluation or appraisal of the behavior in question’. Three main components in the attitude
of a person, including affect, cognition and behavior. The first component is affect. This component
relates to a person’s emotional response to product. The second component is cognition. This component
is a person’s belief or knowledge about product. The latter component is behavior. This component
relates to the tendency of a person to perform a certain action with regard to its attitude towards product.
While a subjective norm refers to any “perceived social pressure to perform or not perform the behavior’.
Finally, perceived behavioral control refers to ‘an individual’s perceived ease or difficulty of performing the
particular behavior’. Accordingly, if an individual perceives himself or herself to have a relatively high level
of behavioral control with respect to a given behavior, then that individual will have a greater likelihood
of exhibiting a firm intention to engage in said behavior. The term behavioral intention itself, meanwhile,
refers to the individual’s willingness to engage in the behavior in question, with the assumption being that
such willingness must necessarily exist immediately prior to the actual behavior itself being carried out [20].

Attitude

— > Intention — Behavior
Subjective norm »

Perceived -

behavioral Control _ -

Figure 1. Theory of planned behavior.

According to Ajzen [20], the TPB can be modified through the addition of new variables or by changing
the path for existing variables. Relatedly, previous studies have found that, while the TPB fundamentally
assumes that behavioral intentions are the result of subjective norms, attitudes, and perceived behavioral
control, a number of domain-specific factors not incorporated in the model are also relevant [21,22].
Moreover, recent studies in the field of psychology have generated noteworthy evidence supporting the
inclusion of various predictor variables in the TPB. More specifically, the value of the TPB in terms of its
predictive power regarding various domains has been shown to be enhanced when additional predictor
variables are included [22,23]. The study has also attempted to include new constructs (environmental
concern and sensory appeal) in the TPB taking support from the extant literature.

When consumers purchase products, they do not base their decisions purely on their preferences
for the product. Consumer behavioral changes that arose from the increase in environmental awareness
include: valuing a low-carbon diet, encouraging support for local produce, supporting the purchase of
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seasonal, organic and fair-trade products, and attaching greater importance to product labeling [24,25].
Aschemann-Witzel et al. [26] explored consumer behavior towards price-reduced suboptimal foods in
the supermarket and the relation to food waste in households. Moreover, Loebnitz and Grunert [27] also
discovered that food abnormality, consumers” environmental concerns and social trust are significantly
correlated with product purchase desire. Aschemann-Witzel [28] explored the factors that influence
acceptance of expiration date based pricing of suboptimal food by applying four sets of stickers writing
“fight foodwaste”, “lower price”, “save more” and “fight foodwaste and lower price- save more” to the
suboptimal food items in store. Therefore, this study will consider environmental concern as one of the
research variables.

Baker et al. [29] indicates that a product’s sensory appeal will affect consumers’ product choice
preference and purchase desire. Sensory appeal refers to the appeal of the product’s taste, appearance,
texture and smell to consumers [15]. Loebnitz and Grunert [27] shows that consumers will choose fruits
and vegetables with a perfect appearance. Thus, sensory appeal and purchase desire are inseparable.
Symmank et al. [30] demonstrate a positive relationship between sensory perception, overall liking,
and purchase intention for visually suboptimal bananas, yet overall liking and purchase intention
decreases when the product exceeds a certain ripening status. Loebnitz and Grunert [31] indicated that
consumers perceive abnormally-shaped vegetables as more risky, and paradoxically, they associate
natural vegetable shape-abnormalities with GM, despite having no other information available. Hence,
this study will also consider sensory appeal as one of the research variables.

Above all, this study utilizes the TPB model and considers the two research dimensions of
environmental concern and sensory appeal. We aim to develop an extended Theory of Planned
Behavior (TPB) model, which includes environmental concern and sensory appeal to predict consumers’
purchase intention to suboptimal foods. We hope that the findings will provide important insights
for suboptimal food and useful recommendations for marketing channels, suggesting promotion of
suboptimal food may be the key of potential business.

2. Materials and Methods

2.1. Research Framework

TPB is the core of this study, incorporating the two facets of “environmental concern” and “sensory
appeal” to form an extended TPB model. This study discusses Taiwanese people’s perceptions and
views on suboptimal foods and further investigates their purchase desire. The proposed theoretical
framework is shown in Figure 2.

TPB
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Attitude (ATT)
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Figure 2. Conceptual framework and hypotheses of the study. Hy. ATT will positively affect PI; H,.
SN will positively affect PI; H3. PBC will positively affect PI; Hy. EC will positively affect PI; Hs. SA
will positively affect PIL.
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2.2. Research Hypotheses

The relationship between attitudes and behaviors has previously been explored in various
studies [32-35], with those studies having found that, in the context of green consumption settings,
an attitude-intention rationale is dominant. Meanwhile, numerous other studies have found that, in the
context of marketing and consumer behaviors, subjective norms serve as major factors in deciding people’s
intentions, including their participation intentions [36], technology-use intentions [37], intentions to purchase
organic foods [33,34], and intentions to revisit green hotels [38—40]. Relatedly, various investigations have
demonstrated a positive relationship between intentions and perceived behavioral control in a range of
research contexts, such as those involving intentions relating to recycling [41], conservation [42], green
hotels [38—40,43], organic foods [44,45], and green products in general [46]. Our literature review suggests
that a shift in attitude, subjective norm and perceived behavioral control towards suboptimal food purchase
would increase the purchase intention for suboptimal food. Hypotheses for the standard TPB constructs.

Hypothesis (H1). Attitude will positively affect purchase intention of suboptimal food.
Hypothesis (H2). Subjective norm will positively affect purchase intention of suboptimal food.
Hypothesis (H3). Perceived behavioral control will positively affect purchase intention of suboptimal food.

According to a previous study by Dunlap and Jones [47], the term environmental concern refers
to ‘the degree to which people are aware of problems regarding the environment and support efforts
to solve them or indicate the willingness to contribute personally to their solution’. Such concern for
the environment on the part of an individual, in addition to being a topic of critical importance to
environmental research in general, has a clear and substantial relationship with any environmentally
friendly behaviors that the individual engages in [48]. For example, a previous study by Pagiaslis and
Krontalis [49] found that a consumer’s intention to buy ecofriendly products is positively and directly
affected by that consumer’s level of environmental concern. Likewise, the intention to purchase
organic foods has been reported to be significantly impacted by environmental concern [50]. At the
same time, another study found that those consumers who exhibit a preference for organic products
also show a greater inclination for involvement in eco-friendly activities, a propensity which, in turn,
demonstrates their environmental concern [51]. More specifically, one way in which relatively high
levels of environmental concern may be demonstrated is via increased levels of consumption of
suboptimal food. The discussion results into the following hypotheses:

Hypothesis (H4). Environmental concerns will positively affect purchase intention of suboptimal food.

Taste, smell, and appearance are generally considered the sensory attributes of food, and when
choosing which foods to consume, such sensory attributes have long been known to constitute one
of the most critical factors that consumers consider [52]. Unsurprisingly, such sensory characteristics
have likewise been found to be a significant motive in determining purchases of organic foods [53].
Some studies revealed that sensory attributes of organic food such as taste, color, and texture are linked
with purchase intention [54,55]. Accordingly, we hypothesize that:

Hypothesis (H5). Sensory appeal will positively affect purchase intention of suboptimal food.

2.3. Questionnaire Design

The questionnaire for the study was designed by adopting items from relevant literature. Items
were measured using a 7 point Likert’s scale, where 7 indicates a positive view (Strongly Agree) and 1
represents a negative view (Strongly Disagree). The questionnaire items and their source of adoption
are mentioned in Table 1.



Int. J. Environ. Res. Public Health 2018, 15, 1431 50f 13

Table 1. Constructs/variables and corresponding measuring statements included in the questionnaire.

Construct/Variable Number of Measuring Items Sources of Adoption
Statements
1.  Buying suboptimal food is a good idea.
2. Buying suboptimal food is a wise choice.
Attitude (ATT) 4 3. Ilike the idea of buying suboptimal food. Wang et al. [56]
4. Buying suboptimal food would be pleasant.

1. Most people, important to me, think that I
should buy suboptimal food.
2. Most people, important to me, would want
Subjective Norm (SN) 3 me to purchase suboptimal food. Han et al. [39]
3. People whose opinion I value would prefer
that I should buy suboptimal food.

1. IfI wanted to, I could buy suboptimal food
instead of nonorganic food.

Perceived Behavioral 2. Ithinkitis easy for me to buy Ajzen [57]
Control (PBC) suboptimal food. Arvola et al. [23]
3. Itis mostly up to me whether or not to buy
suboptimal food.

1. The balance of nature is very delicate and can
be easily upset.
2. Human beings are severely abusing
Environmental the environment.
Concern (EC) 4 3. Humans must maintain the balance with Roberts & Bacon [58]
nature in order to survive.
4. Human interferences with nature often
produce disastrous consequences.
1.  Suboptimal food looks nice.
Sensory Appeal (SA) 3 2. Suboptimal food has a pleasant texture. Steptoe et al. [52]
3. Suboptimal food tastes good.
1. Iam willing to consume suboptimal food if
they are available for purchase
2. lintend to consume suboptimal food if they )
) are available for purchase Ajzen [57]
Purchase Intention (PI) 4 3. Iplan to consume suboptimal food if they are Arvola etal. [23]

available for purchase Yazdanpanah et al. [59]

4. Iwill try to consume suboptimal food if they
are available for purchase

2.4. Sample Size and Composition

The sample size required for this study was computed based on Hair et al., [60] recommendation
of a desired level of 15-20 observations per studied variable. Our study has six constructs (4 items
for Attitude (ATT), 3 items for Subjective Norm (SN), 3 items for Perceived Behavioral Control (PBC),
4 items for Environmental Concern (EC), 3 items for Sensory Appeal (SA) and 4 items for purchase
intention (PI), totaling 21 items) resulting into ideal sample size of 420 (=20 x 21) respondents.
However, 539 responses were considered for analysis, which was higher than the commended value of
at least 400 for structural equation modeling (SEM) [61].

From descriptive statistics, Table 2 summarized that majority of the respondents in sample are
female, married, with a family size of 2—4 persons, and a monthly income higher than TWD 40,000 per
person. Most of the sample fell in the 36-50 age group.
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Table 2. Sample characteristics.

Variable Categories Frequency Percentage
Gend Male 173 321
ender Female 366 67.9
Less than 20 years 21 39
Ace 20-35 years 168 31.2
J 36-50 years 287 53.2
More than 50 years 63 11.7
Single 137 254
Marital Status Married 345 64.0
Divorced/Widow 57 10.6
1 person 38 7.1
Familv size 2-4 persons 236 43.8
Y 5-6 persons 195 36.2
More than 6 persons 70 12.9
Less than 20,000 35 6.5
Personal income 20,001-40,000 166 30.8
monthly (TWD) 40,001-60,000 253 46.9
More than 60,000 85 15.8

TWD = Taiwan Dollar.

2.5.Statistical Analysis

The theoretical framework was analyzed using SPSS (Statistical Package for Social Science,
IBM Corp.: New York, NY, USA) and AMOS (Analysis of Moment Structure, IBM Corp.: New York,
NY, USA) version 21 [62]. Two SEM study models were investigated in a study [60]. The two models,
namely a measurement model and a structural model, were used to test for validity and reliability,
and to test for model fit and hypothesis testing, respectively.

3. Results

3.1. Measurement Model: Reliability and Validity

The measurement Model provides the quantitative measures of the validity and reliability for
the constructs. Using Cronbach’s «, internal consistency among the items was measured, the score
ranges from 0.761 to 0.890 which lies between the acceptable limit of 0.7 and higher [60]. Further,
the convergent and discriminant validity were measured. Convergent validity was measured on the
basis of three components: composite reliability (CR), factor loading and Average Variance Extracted
(AVE). The value of composite reliability ranged from 0.705 to 0.912 which implies that all constructs
met the recommended criterion of 0.6 and higher [63]. The value of factor loading (0.703-0.836) was
higher than the recommended level of 0.6 [64]. The value of A.V.E ranged from 0.623 to 0.750, which
also met the acceptable lower limit of 0.5 [60]. The detail of reliability and convergent validity are
outlined in Table 3. Means, standard deviations, and correlations among the constructs are presented
in Table 4.
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Table 3. Results of factor loading, reliability and validity.

Constructs Items Factor Loading  Cronbach’s « CR AVE
ATT1 0.826
. ATT2 0.818
Attitude (ATT) ATT3 0.832 0.890 0.865 0.748
ATT4 0.795
SN1 0.790
Subjective Norm (SN) SN2 0.828 0.884 0.912 0.750
SN3 0.801
PBC1 0.703
Perceived Behavioral Control (PBC) PBC2 0.836 0.809 0.821 0.623
PBC3 0.716
EC1 0.762
. EC2 0.706
Environmental Concern (EC) EC3 0.794 0.761 0.705 0.673
EC4 0.815
SA1 0.793
Sensory Appeal (SA) SA2 0.825 0.826 0.741 0.704
SA3 0.807
PI1 0.782
. P12 0.797
Purchase Intention (PI) PI3 0.804 0.835 0.826 0.726
PI4 0.816

CR = Composite reliability, AVE = Average variance extracted.

Table 4. Means, standard deviations and correlations of constructs.

Construct Mean S.D. 1 2 3 4 5 6
1. Attitude (ATT) 6.05 0.83 1.00
2. Subjective Norm (SN) 436 112 024 1.00
3. Perceived Behavioral Control (PBC) 527 126 0.26 0.38 1.00
4. Environmental Concern (EC) 5.41 1.05 042 0.37 035 1.00
5. Sensory Appeal (SA) 526 116 0.51 048 0.33 041 1.00
6. Purchase Intention (PI) 6.12 124 048 042 037 031 045 1.00

3.2. Structural Model: Goodness of Fit Statistics and Hypothesis Testing

Further, the theoretical framework was tested for goodness of fit indices. The results showed that
goodness of fit statistics of the theoretical framework represents a good fit, as it lies in the acceptable
limit (x2 = 203.653, x2/df = 1.182, Goodness of Fit index(GFI) = 0.935, Tucker Lewis Index (TLI) = 0.981,
Comparative Fit Index (CFI) = 0.986, Incremental Fit Index (IFI) = 0.988, Root Mean Square Error
of Approximation (RMSEA) = 0.032). The observed value of Adjusted Goodness of fit index (AGFI)
was 0.891 that exceeds the cutoff level of 0.8 [65]. All other fit indices were above the recommended
criteria [63]. Taken together, the above results indicate that the proposed theoretical framework fits
the data. Finally, a comparison between the TPB model and the proposed theoretical framework was
also conducted, and the results of that comparison indicate that the framework has a better model
fit (adjusted R? = 0.586) than the TPB (adjusted R? = 0.402) in terms of measuring the intentions of
consumers regarding the purchase of suboptimal food. As a result, all indices provided evidence of
an acceptable measurement model. (Table 5).



Int. J. Environ. Res. Public Health 2018, 15, 1431 8of 13

Table 5. Summary of Goodness-of Fit Indices for the Structural Models.

Model x> x>2ldf GFI TLI RMSEA IFI

Structural model 203.653 1.182 0.935 0.981 0.032 0.988
Recommended value N/A >0.90 >0.90 >0.90 <0.08 >0.90

3.3. Results of SEM

The results of the participants” purchase intention concerning suboptimal food are shown in
Figure 3. Attitude (ATT) had a positive influence on purchase intention (PI) ( = 0.122, p < 0.01),
and Perceived Behavioral Control (PBC) had a positive significant influence on purchase intention (PI)
(B =0.484, p < 0.001). Environmental Concern (EC) had a positive significant influence on purchase
intention (PI) (p = 0.190, p < 0.01). Sensory Appeal (SA) had a positive significant influence on
purchase intention (PI) ( = 0.104, p < 0.01). However, Subjective Norm (SN) had a negative influence
on purchase intention (PI) (f = —0.355, p > 0.05). Based on these findings, H1, H3, H4, and H5 are
supported, but H2 are not.

0.104 **

Figure 3. Results of SEM. ** p < 0.01; *** p < 0.001; GFI = 0.935; AGFI = 0.891; TLI = 0.981; CFI = 0.986;
RMSEA = 0.032.

4. Discussion

A summary of the verification of the hypotheses made in this study is shown in Table 6. In this
study, the clear identification of the determining factors of consumer attitudes and intentions regarding
the purchase of suboptimal foods was the main research objective. To this end, the TPB was utilized as
the theoretical framework for the study, while the study also sought to expand upon the TPB via the
incorporation of additional constructs within it. At first, H1 and H3 were supported. The results of the
SEM showed that it was important whether purchasing suboptimal foods would be desirable (attitude)
or easy to purchase (perceived behavioral control). The results of the study indicated that consumers’
intentions toward the purchase of suboptimal foods are significantly affected by the attitudes of those
consumers toward the suboptimal food in question, as well as by the consumers’ perceived behavioral
control, which is similar to conclusions drawn in Dean et al. [33] and Zhou et al. [35]. On the other
hand, subjective norms of suboptimal foods did not directly affect purchase intention. Therefore, we
concluded that H2 was not supported, whereas the subjective norms of the consumers were not found
to exhibit any significant effects on said purchase intentions.
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Table 6. Summary of hypothesis verification.

Hypothesis Content Verification

H1 Attitude will positively affect purchase intention of suboptimal food. Accepted

H2 Subjective norm will positively affect purchase intention of suboptimal food. Rejected

H3 Percelv.ed behavioral control will positively affect purchase intention of Accepted
suboptimal food.

Ha Env1ror_1mental concerns will positively affect purchase intention of Accepted
suboptimal food.

H5 Sensory appeal will positively affect purchase intention of suboptimal food. Accepted

More specifically, the results indicated that, among the key variables of the TPB, perceived
behavioral control is the factor most responsible for determining the intentions of consumers regarding
the purchase of suboptimal food, a finding which in turn suggests that consumers deal in a relatively
effective manner with factors which could be regarded as disabling factors. That said, it should
be reiterated that the purchase intentions of consumers regarding suboptimal food were found to
also be affected to a significant extent by their attitudes towards the suboptimal food in question.
This finding underscores the substantial relevance of consumers having positive attitudes regarding
a given suboptimal food when they are engaged in the process of considering whether or not to buy it.
Meanwhile, because the subjective norms of the consumers in this study were not found to exhibit any
significant influence on the intentions of those consumers toward the purchase of suboptimal foods,
it can be concluded that that the purchasing of suboptimal foods has not yet become a social norm
among people in Taiwan.

The additional constructs incorporated in the TPB model in this study were environmental concern
and sensory appeal. The research hypothesis (H4) states that the more consumers are concerned
about the environment, the more likely they are to buy suboptimal foods. The results indicated
that environmental concern had significant effect on the intentions of the consumers in this study to
purchase suboptimal foods. The results of this study are consistent with research by Pagiaslis and
Krontalis [49], and Smith and Paladino [50]. It proves that consumers in Taiwan now do care much
about environmental issues.

At last, H5 was supported. the study results indicated that the respondents’ purchase intentions
were significantly and positively affected by their perceptions of the sensory appeal of suboptimal
food. The results of this study are consistent with research by Fotopoulos et al. [54], and Padel and
Foster [55]. In other words, in the event that consumers have the perception that buying a suboptimal
food is exciting, fun, or otherwise pleasurable in some regard, the sensory experience conveyed by the
food will be a relevant factor in determining the consumers’ purchase intentions toward the food.

The results of the study indicated that both the original TPB and the proposed theoretical
framework fit the data well. However, the model fit of the TPB in terms of the explained variance
(that is, the adjusted R?) was substantially enhanced by the incorporation of the additional constructs
of environmental concern and sensory appeal within the TPB as part of the proposed framework,
with the explained variance increasing from 40.2% for the original TPB to 58.6% for the proposed
framework. This boost to the model fit validates the incorporation of these two constructs within
the TPB, at least when utilizing the TPB for the purpose of predicting the intentions of consumers in
a developed nation regarding the purchase of suboptimal foods.

According to the questionnaire results, any lack of access to suboptimal foods poses a substantial
barrier to consumers. More specifically, the results indicated that consumers take a practical approach
toward the purchase of food and do not want to make visits to several stores in order to find the
products they want. As such, when developing a strategy for the sale or marketing of suboptimal
foods, the availability of the foods must be regarded as a particularly important parameter to consider.
In general, the study results indicated that consumers exhibit high intentions to purchase suboptimal
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foods (mean of PI = 6.12/7). As such, the interested parties (such as farmers, wholesalers, etc.) should
strive to enhance the distribution channels for suboptimal foods so that the foods will be available
at markets and stores that are convenient for their intended customers, thus making it easy for those
consumers to purchase the suboptimal foods.

5. Conclusions

The present study had two primary goals. First, the study sought to explore the utilization
and value of the TPB when applied to investigating the intentions of consumers toward the
purchase of suboptimal foods. Second, the study sought to enhance the predictive power of the
TPB through the incorporation of two additional constructs within it, namely, sensory appeal and
environmental concern.

5.1. Conclusions

The results of the study indicated three key findings. The first is confirmation that, with respect
to consumer intentions regarding the purchase of suboptimal foods, the TPB can serve effectively as
a framework for predicting said intentions. The second, however, is partial support for the notion
that the utility of the TPB can be increased further still through the incorporation of metrics of
sensory appeal and environmental concern. In other words, both sensory appeal and environmental
concern appear to be useful constructs in furthering the understanding and predictability of consumer
intentions regarding the purchase of suboptimal foods. Relatedly, the results of this study provide
support for existing evidence regarding the relevance of these two constructs in the prediction of
intentions with an environmental orientation. Finally, the third key finding of the present study is
that among consumers in Taiwan specifically, personal attitudes, sensory appeal, and environmental
concern are all of critical importance in any effort to predict consumer intentions regarding the purchase
of suboptimal foods. At the same time, further investigations will be necessary in order to further
illuminate the precise mechanisms through which sensory appeal and environmental concern exert
their effects on purchase intentions.

5.2. Limitations of the Research and Future Research

This study had a number of limitations. First, rather than being asked for their feelings regarding
a specific category of products, the study respondents were queried regarding their broad perceptions
of various attributes and their behavioral intentions toward suboptimal food in general. Relatedly,
because the behaviors and expectations of consumers may vary with respect to different categories
of suboptimal food products (such as dairy foods vs. non-dairy foods), it is suggested that future
studies regarding the purchase of suboptimal foods could provide additional insights by investigating
more domain-specific attitudes and purchase intentions, that is, by investigating such attitudes and
intentions toward specific suboptimal food items or categories. Another limitation of the present
study was that it did not attempt to investigate the influences of any moderating effects. As such,
future investigations could build upon the findings of the present study by looking at the impacts of
such moderating effects, such as, for example, the socio-demographic attributes of consumers and
their levels of trust in various actors within the food sector (such as farmers, producers, and vendors).
Furthermore, it is suggested that future studies could conduct comparisons of those consumers who
prefer and do not prefer suboptimal foods in order to ascertain the differing characteristics of the
two groups, if any, as well as exactly how their behaviors and perceptions differ with respect to both
conventionally-produced and suboptimal foods.

Author Contributions: Three co-authors had together contributed to the completion of this article. S.-L.W. was
the first author analyzing the data and drafted the manuscript; C.-C.H. contributed to reviewing the manuscript
and revising the results and conclusion; and H.-5.C. acted as corresponding author on their behalf throughout the
revision and submission process.

Funding: This research received no external funding



Int. J. Environ. Res. Public Health 2018, 15, 1431 11 of 13

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

The Food and Agriculture Organization of the United Nations. Livestock’s Long Shadow: Environmental
Issues and Options. Available online: ftp:/ /ftp.fao.org/docrep/fao/010/a0701e/a0701e.pdf (accessed on
25 October 2017).

Lebersorger, S.; Schneider, S. Food loss rates at the food retail, influencing factors and reasons as a basis for
waste prevention measures. Waste Manag. 2014, 34, 1911-1919. [CrossRef] [PubMed]

Bilska, B.; Wrzosek, M.; Kotozyn-Krajewska, D.; Krajewski, K. Risk of food losses and potential of food
recovery for social purposes. Waste Manag. 2016, 52, 269-277. [CrossRef] [PubMed]

Taiwan Food and Drug Administration. Taiwan Food and Drug Administration 2016 Annual Report.
Available online: https://www.fda.gov.tw/upload/ebook/AnnuaReport/2016/E/index.html (accessed on
25 October 2017).

Hooge, I.; Oostindjer, M.; Aschemann-Witzel, ]J.; Normann, A.; Loose, S.; Almli, V. This apple is too
ugly for me! Consumer preferences for suboptimal food products in the supermarket and at home.
Food Qual. Preference 2016, 56, 80-92.

Raak, N.; Symmank, C.; Zahn, S.; Aschemann-Witzel, J.; Rohm, H. Processing-and product-related causes for
food waste and implications for the food supply chain. Waste Manag. 2016, 61, 461-472. [CrossRef] [PubMed]
Cicatiello, C.; Franco, S.; Pancino, B.; Blasi, E. The value of food waste: An exploratory study on retailing.
J. Retail. Consum. Serv. 2016, 30, 96-104. [CrossRef]

Mourad, M. Recycling, recovering and preventing “food waste”: Competing solutions for food systems
sustainability in the United States and France. J. Clean. Prod. 2016, 126, 461-477. [CrossRef]

Olsson, L.E.; Huck, J.; Friman, M. Intention for Car Use Reduction: Applying a Stage-Based Model. Int. |.
Environ. Res. Public Health 2018, 15, 216. [CrossRef] [PubMed]

Sun, G.; Acheampong, R.A.; Lin, H.; Pun, V.C. Understanding Walking Behavior among University Students
Using Theory of Planned Behavior. Int. |. Environ. Res. Public Health 2015, 12, 13794-13806. [CrossRef]
[PubMed]

Zhang, D.; Huang, G.; Yin, X.; Gong, Q. Residents” Waste Separation Behaviors at the Source: Using SEM
with the Theory of Planned Behavior in Guangzhou, China. Int. |. Environ. Res. Public Health 2015, 12,
9475-9491. [CrossRef] [PubMed]

Catherine, P.; Nikolai, H. Insights into vodka consumer attitude and purchasing behaviors. ]. Retail.
Consum. Serv. 2016, 32, 7-14.

Dowd, K.; Burke, J. The influence of ethical values and food choice motivations on intentions to purchase
sustainably sourced foods. Appetite 2013, 69, 137-144. [CrossRef] [PubMed]

Kim, Y.G. Ecological concerns about genetically modified (GM) food consumption using the Theory of
Planned Behavior (TPB). Procedia Soc. Behav. Sci. 2014, 159, 677-681. [CrossRef]

Lee, H.J.; Yun, Z.S. Consumers’ perceptions of organic food attributes and cognitive and affective attitudes
as determinants of their purchase intentions toward organic food. Food Qual. Preference 2015, 39, 259-267.
[CrossRef]

Lorenz, B.; Hartmann, M.; Simons, J. Impacts from region-of-origin labeling on consumer product perception
and purchasing intention—causal relationships in a TPB based model. Food Qual. Preference 2015, 45, 149-157.
[CrossRef]

Masoud, Y.; Masoumeh, F. Application of the Theory of Planned Behaviour to predict Iranian students
intention to purchase organic food. J. Clean. Prod. 2015, 107, 342-352.

Menozzi, D.; Sogari, G.; Mora, C. Explaining Vegetable Consumption among Young Adults: An Application
of the Theory of Planned Behaviour. Nutrients 2015, 7, 7633-7650. [CrossRef] [PubMed]

Yadava, R.; Pathak, G.S. Young consumers’ intention towards buying green products in a developing nation:
Extending the Theory of Planned Behavior. J. Clean. Prod. 2016, 135, 732-739. [CrossRef]

Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211. [CrossRef]
Armitage, C.J.; Conner, M. Efficacy of the theory of planned behaviour: A meta-analytic review. Br. J.
Soc. Psychol. 2001, 40, 471-499. [CrossRef] [PubMed]

’


ftp://ftp.fao.org/docrep/fao/010/a0701e/a0701e.pdf
http://dx.doi.org/10.1016/j.wasman.2014.06.013
http://www.ncbi.nlm.nih.gov/pubmed/25060676
http://dx.doi.org/10.1016/j.wasman.2016.03.035
http://www.ncbi.nlm.nih.gov/pubmed/27026493
https://www.fda.gov.tw/upload/ebook/AnnuaReport/2016/E/index.html
http://dx.doi.org/10.1016/j.wasman.2016.12.027
http://www.ncbi.nlm.nih.gov/pubmed/28038904
http://dx.doi.org/10.1016/j.jretconser.2016.01.004
http://dx.doi.org/10.1016/j.jclepro.2016.03.084
http://dx.doi.org/10.3390/ijerph15020216
http://www.ncbi.nlm.nih.gov/pubmed/29373565
http://dx.doi.org/10.3390/ijerph121113794
http://www.ncbi.nlm.nih.gov/pubmed/26516895
http://dx.doi.org/10.3390/ijerph120809475
http://www.ncbi.nlm.nih.gov/pubmed/26274969
http://dx.doi.org/10.1016/j.appet.2013.05.024
http://www.ncbi.nlm.nih.gov/pubmed/23770118
http://dx.doi.org/10.1016/j.sbspro.2014.12.467
http://dx.doi.org/10.1016/j.foodqual.2014.06.002
http://dx.doi.org/10.1016/j.foodqual.2015.06.002
http://dx.doi.org/10.3390/nu7095357
http://www.ncbi.nlm.nih.gov/pubmed/26378570
http://dx.doi.org/10.1016/j.jclepro.2016.06.120
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1348/014466601164939
http://www.ncbi.nlm.nih.gov/pubmed/11795063

Int. J. Environ. Res. Public Health 2018, 15, 1431 12 of 13

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Donald, L].; Cooper, S.R.; Conchie, S.M. An extended theory of planned behavior model of the psychological
factors affecting commuters’ transport mode use. J. Environ. Psychol. 2014, 40, 39—-48. [CrossRef]

Arvola, A.M.; Vassallo, M.; Dean, P.; Lampila, A.; Lahteenmaki, S.A.; Shepherd, R. Predicting intentions to
purchase organic food: The role of affective and moral attitudes in the Theory of Planned Behaviour. Appetite
2008, 50, 443-454. [CrossRef] [PubMed]

Lea, E.; Worsley, A. Australian consumers’ food-related environmental beliefs and behaviours. Appetite 2008,
50, 207-214. [CrossRef] [PubMed]

Owen, L.; Seaman, H.; Prince, S. Public Understanding of Sustainable Consumption of Food. A Report to the
Department for Environment, Food and Rural Affairs by Opinion Leader; DEFRA: London, UK, 2007.
Aschemann-Witzel, J.; Jensen, J.H.; Jensen, M.H.; Kulikovskaja, V. Consumer behaviour towards
price-reduced suboptimal foods in the supermarket and the relation to food waste in households. Appetite
2017, 116, 246-258. [CrossRef] [PubMed]

Loebnitz, N.; Grunert, K.G. The effect of food shape abnormality on purchase intentions in China.
Food Qual. Preference 2015, 40, 24-30. [CrossRef]

Aschemann-Witzel, ]. Consumer perception and preference for suboptimal food under the emerging practice
of expiration date based pricing in supermarkets. Food Qual. Preference 2018, 63, 119-128. [CrossRef]

Baker, S.; McCabe, S.; Swithers, S.; Payne, C.; Kranz, S. Do healthy, child-friendly fruit and vegetable
snacks appeal to consumers? A field study exploring adults’ perceptions and purchase intentions.
Food Qual. Preference 2015, 39, 202-208. [CrossRef]

Symmank, C.; Zahn, S.; Rohm, H. Visually suboptimal bananas: How ripeness affects consumer expectation
and perception. Appetite 2018, 120, 472-481. [CrossRef] [PubMed]

Loebnitz, N.; Grunert, K.G. The impact of abnormally shaped vegetables on consumers’ risk perception.
Food Qual. Preference 2018, 63, 80-87. [CrossRef]

Ajzen, 1. From intentions to actions: A theory of planned behavior. In Action-Control: From Cognition to
Behaviour; Kuhl, J., Beckmann, J., Eds.; Springer: Heidelberg, Germany, 1985; pp. 11-39.

Dean, M.; Raats, M.M.; Shepherd, R. The role of self-identity, past behavior and their interaction in predicting
intention to purchase fresh and processed organic food. J. Appl. Soc. Psychol. 2012, 42, 669-688. [CrossRef]
Ha, H.Y,; Janda, S. Predicting consumer intentions to purchase energy-efficient products. J. Consum. Mark.
2012, 29, 461-469. [CrossRef]

Zhou, Y,; Thegersen, J.; Ruan, Y.; Huang, G. The moderating role of human values in planned behaviour:
The case of Chinese consumers’ intention to buy organic food. J. Consum. Mark. 2013, 30, 335-344. [CrossRef]
Lee, M.]. Effects of Attitude and Destination Image on Association Members’ Meeting Participation
Intentions: Development of Meeting Participation Model. Unpublished Ph.D. Thesis, Kansas State University,
Manhattan, KS, USA, 2005.

Baker, EZW,; Al-Gahtani, S.S.; Hubona, G.S. The effects of gender and age on new technology implementation
in a developing country: Testing the theory of planned behavior (TPB). Inf. Technol. People 2007, 20, 352-375.
[CrossRef]

Chen, ML.E,; Tung, PJ. Developing an extended theory of planned behaviour model to predict consumers’
intention to visit green hotels Int. ]. Hosp. Manag. 2014, 36, 221-230. [CrossRef]

Han, H.; Hsu, L.T.].; Sheu, C. Application of the theory of planned behavior to green hotel choice: Testing
the effect of environmental friendly activities. Tour. Manag. 2010, 31, 325-334. [CrossRef]

Teng, YM.; Wu, K.S,; Liu, H.H. Integrating altruism and the theory of planned behavior to predict patronage
intention of a green hotel. J. Hosp. Tour. Res. 2015, 39, 299-315. [CrossRef]

Taylor, S.; Todd, P. An integrated model of waste management behavior: A test of household recycling and
compost intentions Environ. Behav. 1995, 27, 603-630. [CrossRef]

Albayrak, T.; Aksoy, S.; Caber, M. The effect of environmental concern and skepticism on green purchase
behavior. Mark. Intell. Plan. 2013, 31, 27-39. [CrossRef]

Chang, L.; Tsai, C.; Yeh, S. Evaluation of green hotel guests’ behavioral intention. Adv. Hosp. Leis. 2014, 10,
75-89.

Tarkiainen, A.; Sundqvist, S. Subjective norms, attitudes and intentions of Finnish consumers in buying
organic food. Br. Food J. 2005, 107, 808-822. [CrossRef]


http://dx.doi.org/10.1016/j.jenvp.2014.03.003
http://dx.doi.org/10.1016/j.appet.2007.09.010
http://www.ncbi.nlm.nih.gov/pubmed/18036702
http://dx.doi.org/10.1016/j.appet.2005.07.012
http://www.ncbi.nlm.nih.gov/pubmed/17604876
http://dx.doi.org/10.1016/j.appet.2017.05.013
http://www.ncbi.nlm.nih.gov/pubmed/28487247
http://dx.doi.org/10.1016/j.foodqual.2014.08.005
http://dx.doi.org/10.1016/j.foodqual.2017.08.007
http://dx.doi.org/10.1016/j.foodqual.2014.07.013
http://dx.doi.org/10.1016/j.appet.2017.10.002
http://www.ncbi.nlm.nih.gov/pubmed/29017908
http://dx.doi.org/10.1016/j.foodqual.2017.08.004
http://dx.doi.org/10.1111/j.1559-1816.2011.00796.x
http://dx.doi.org/10.1108/07363761211274974
http://dx.doi.org/10.1108/JCM-02-2013-0482
http://dx.doi.org/10.1108/09593840710839798
http://dx.doi.org/10.1016/j.ijhm.2013.09.006
http://dx.doi.org/10.1016/j.tourman.2009.03.013
http://dx.doi.org/10.1177/1096348012471383
http://dx.doi.org/10.1177/0013916595275001
http://dx.doi.org/10.1108/02634501311292902
http://dx.doi.org/10.1108/00070700510629760

Int. J. Environ. Res. Public Health 2018, 15, 1431 13 of 13

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Thegersen, J. Consumer decision making with regard to organic food products. In Traditional Food Production
Facing Sustainability: A European Challenge; de Noronha Vaz, T., Nijkamp, P, Rastoin, J.-L., Eds.; Ashgate
Publishing: Farnham, UK, 2007.

Moser, AK. Thinking green, buying green? Drivers of pro-environmental purchasing behavior.
J. Consum. Mark. 2015, 32, 167-175. [CrossRef]

Dunlap, R.E.; Jones, R. Environmental concern: Conceptual & measurement issues, In Handbook of Environmental
Sociology; Dunlap, R.E., Michelson, W., Eds.; Greenwood press: London, UK, 2002; pp. 482-542.

Hines, J.; Hungerford, H.; Tomera, A. Analysis and synthesis of research on environmental behavior:
A meta-analysis |. Environ. Educ. 1987, 18, 1-8. [CrossRef]

Pagiaslis, A.; Krontalis, A K. Green consumption behavior antecedents: Environmental concern, knowledge,
and beliefs. Psychol. Mark. 2014, 31, 335-348. [CrossRef]

Smith, S.; Paladino, A. Eating clean and green? Investigating consumer motivations towards the purchase of
organic food. Australas. Mark. J. 2010, 18, 93-104. [CrossRef]

Tregear, A.; Dent, ].B.; McGregor, M.]. The demand for organically grown produce. Br. Food ]. 1994, 96, 21-25.
[CrossRef]

Steptoe, A.; Pollard, T.M.; Wardle, J. Development of a measure of the motives underlying the selection of
food: The food choice questionnaire. Appetite 1995, 25, 267-284. [CrossRef] [PubMed]

Magnusson, M.K.; Arvola, A.; Hursti, U.; Aberg, L.; Sjoden, P. Attitudes towards organic foods among
Swedish consumers. Br. Food J. 2001, 103, 209-227. [CrossRef]

Fotopoulos, C.; Krystallis, A.; Ness, M. Wine produced by organic grapes in Greece: Using means—End
chains analysis to reveal organic buyers’ purchasing motives in comparison to the non-buyers.
Food Qual. Preference 2003, 14, 549-566. [CrossRef]

Padel, S.; Foster, C. Exploring the gap between attitudes and behaviour: Understanding why consumers buy
or do not buy organic food. Br. Food J. 2005, 107, 606—625. [CrossRef]

Wang, Y.; Wiegerinck, V.; Krikke, H.; Zhang, H. Understanding the purchase intention towards
remanufactured product in closed-loop supply chains: An empirical study in China. Int. J. Phys. Distrib.
Logist. Manag. 2013, 43, 866-888. [CrossRef]

Ajzen, 1. Perceived behaviour control, self-efficacy, locus of control, and the theory of planned behavior.
J. Appl. Soc. Psychol. 2002, 32, 665-683. [CrossRef]

Roberts, ].A.; Bacon, D.R. Exploring the subtle relationships between environmental concern and ecologically
conscious consumer behavior. J. Bus. Res. 1997, 40, 79-89. [CrossRef]

Yazdanpanah, M.; Komendantova, N.; Ardestani, R.S. Governance of energy transition in Iran: Investigating
public acceptance and willingness to use renewable energy sources through socio-psychological model.
Renew. Sustain. Energy Rev. 2015, 45, 565-573. [CrossRef]

Hair, J.E; Anderson, R.E.; Tatham, R.L.; Black, W.C. Multivariate Data Analysis; Prentice-Hall: Upper Saddle
River, NJ, USA, 1998.

Boomsma, A. The robustness of maximum likelihood estimation in structural equation models. In Structural
Modeling by Example; Cuttance, P., Ecob, R., Eds.; Cambridge University Press: New York, NY, USA, 1987;
pp- 60-188.

International Business Machines Corporation. IBM SPSS Amos Statistics Base 21; IBM Corp.: New York,
NY, USA, 2016.

Bagozzi, R.P; Yi, Y. On the evaluation of structural equation models. J. Acad. Mark. Sci. 1998, 16, 74-94.
[CrossRef]

Chin, W.W.; Gopal, A.; Salisbury, W.D. Advancing the theory of adaptive structuration: The development of
a scale to measure faithfulness of appropriation. Inf. Syst. Res. 1997, 8, 342-367. [CrossRef]

Chau, PY.; Hu, PJ.H. Information technology acceptance by individual professionals: A model comparison
approach. Decis. Sci. 2001, 32, 699-719. [CrossRef]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1108/JCM-10-2014-1179
http://dx.doi.org/10.1080/00958964.1987.9943482
http://dx.doi.org/10.1002/mar.20698
http://dx.doi.org/10.1016/j.ausmj.2010.01.001
http://dx.doi.org/10.1108/00070709410061032
http://dx.doi.org/10.1006/appe.1995.0061
http://www.ncbi.nlm.nih.gov/pubmed/8746966
http://dx.doi.org/10.1108/00070700110386755
http://dx.doi.org/10.1016/S0950-3293(02)00130-1
http://dx.doi.org/10.1108/00070700510611002
http://dx.doi.org/10.1108/IJPDLM-01-2013-0011
http://dx.doi.org/10.1111/j.1559-1816.2002.tb00236.x
http://dx.doi.org/10.1016/S0148-2963(96)00280-9
http://dx.doi.org/10.1016/j.rser.2015.02.002
http://dx.doi.org/10.1007/BF02723327
http://dx.doi.org/10.1287/isre.8.4.342
http://dx.doi.org/10.1111/j.1540-5915.2001.tb00978.x
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Research Framework 
	Research Hypotheses 
	Questionnaire Design 
	Sample Size and Composition 

	Results 
	Measurement Model: Reliability and Validity 
	Structural Model: Goodness of Fit Statistics and Hypothesis Testing 
	Results of SEM 

	Discussion 
	Conclusions 
	Conclusions 
	Limitations of the Research and Future Research 

	References

