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Abstract: The purpose of this study is to construct a model by combining the theory of planned
behavior (TPB) with conjoint analysis to evaluate baskets of agricultural goods. Each basket of
agricultural goods contains various different products, including white rice and leaf vegetables
are either organic or non-organic, hens’ eggs and chicken drumsticks obtained from chickens bred
with and without due consideration for animal welfare, and soy sauce and jam with or without
additives. The evaluation of these various features is innovative and in accordance with the shopping
behavior of most consumers who, most of the time, concurrently evaluate these multi-features and
multi-products. The price premium for each feature and the willingness to pay, the highest amount
that a consumer is willing to pay, for a specific basket of agricultural goods is evaluated by using the
multinomial logit model and the linear regression model. The relationship between essential factors in
the TPB and the sociodemographic characteristics of consumers is examined. In general, the ranking
of the price premium paid for products from the highest to the lowest is soy sauce, jam, chicken
drumsticks, white rice, hens’ eggs, and leaf vegetables, respectively. The price premium for natural
products with no additives is higher than that for organic and animal welfare-based products. The
evaluation of these multi-features of agricultural goods allows us to observe the relative importance
of an agricultural product through the price premium, with different combinations of other products.
This indicates that the evaluation of the price premium for only a single product or for multiple
products with a single feature might be either over-estimated or under-estimated.

Keywords: attitude; conjoint analysis; multinomial logit model; perceived behavioral control;
sociodemographic characteristics; theory of planned behavior; willingness to pay

1. Introduction

There is a very close relationship between food and agriculture. The production
process for different kinds of food and the production environment has a direct impact on
the quality, safety, and nutritional value of food. Trust in food safety relies highly upon
the perceptions of the consumers. The distance between the farm and the fork or table
becomes complicated due to the inappropriate use of chemical materials and land use.
The production of food is confronted with additional challenges due to soil degradation,
pesticide residues, and wastewater to an extent that is greater than ever before [1]. These
phenomena have a high degree of influence on the selection of food by or for consumers.

The purpose of “food and agricultural education” is to enable the public to acquire all
kinds of knowledge regarding the nutrition and safety of food through a learning process.
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The concept of “food and agricultural education” originates from Japan’s food education
practice—Shokuiku [2]. Taiwan started to promote a similar concept and idea at a later
date. In Taiwan, a similar purpose has been identified, which is to promote food nutrition
and safety through food education. Obtaining knowledge about the quality of agricultural
goods is not only important for the consumer’s safety but also indirectly supports the
development of agriculture and environmental protection. Past studies Oostindjer et al.
and Pairs et al. [3,4] indicate that good and healthy dietary behavior will cause the consumer
to benefit from their knowledge regarding the quality of various kinds of food. Moreover,
the authors of [5] also observed that sufficient knowledge regarding diet will reduce the
impulse to consume junk food and increase the consumer’s willingness to purchase healthy
food. This will then impact the improper production of food indirectly [6].

An analysis involving text mining and big data was performed; the terms “organic”,
“animal welfare”, and “nature and no additives” denoted different features of agricultural
goods that were considered to be the most important factors among them all [7]. Organic
production involves production without chemical fertilizers and pesticides. Animal welfare
is concerned with providing animals with a large enough space and treating poultry and
livestock in a humane manner when raising them. As for something being natural with no
additives, this refers to products without artificial or chemical flavorings, artificial pigments,
or any other artificial materials. The consumption of agricultural goods with these features
implies reducing the level of pollution in the environment, avoiding violation of the basic
rights of poultry or livestock, and reducing the diseases being contracted by humans.

In order to better understand the selection of food or the willingness to pay (WTP) for
specific foods, conjoint analysis is employed to evaluate the preference of a consumer for a
specific feature and/or WTP for a particular agricultural product. Gunduz et al. [8] evaluated
chicken, while Yang [9] evaluated hens’ eggs based on taking the animal’s welfare into consid-
eration, and Pawlewicz [10] compared the organic egg’s price premium in Poland. Although
Rizzo et al. [11] performed a cost-benefit analysis, it was only performed for the hazelnut in
the case of conventional and organic production in Italy. Furthermore, Coppola et al. [12] and
Bernabéu et al. [13] evaluated the WTP for specific features in the context of organic olive oil
and organic tomato ketchup. Similarly, conjoint analysis was conducted by Heng et al. [14] to
evaluate the WTP for hens’ eggs and also by Linder et al. [15] to evaluate livestock breeding
from the point of view of animal welfare. Although the analyses stated above can evaluate
WTP for one product, for a specific feature, or for multiple products with a specific feature, such
an evaluation differs from the consumer’s purchasing behavior. That is, a consumer normally
purchases various products at once. Thus, the evaluation of a particular product or a specific
feature might overestimate or underestimate the WTP for that particular feature or the product
itself. The evaluation of a basket of products with various types of features is not only consistent
with purchasing behavior but is also essential to determine the WTP for a particular feature of a
product or for the product itself.

Moreover, when conjoint analysis is employed to evaluate the price premium or
the WTP for a specific feature or for a product, it does not determine the consumer’s
underlying past reasons for purchase. The theory of planned behavior, developed by
Ajzen [16] in 1985, is concerned with the consumer’s attitude, subjective norms, and
perceived behavioral controls and can predict the consumer’s behavior. Examples provided
by Gunduz et al. [8], Aungatichart et al. [17], and Trieste et al. [18] indicate that experience
and knowledge in relation to consuming products will be reflected in the attitude of
a consumer toward a particular product and will further influence their willingness to
purchase conventional goods or organic products. Furthermore, the subjective norm of the
experience, based on others’ opinions, will impact the consumer’s willingness to purchase
an organic product [19,20]. In addition, there are perceived behavioral controls such as the
consumer’s income, i.e., the lower their income, the higher the sensitivity of a consumer
to purchasing an organic product [21]. A combination of conjoint analysis and the theory
of planned behavior is then able to determine the impact of attitude, subjective norms, or
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perceived behavioral control of a consumer on the WTP for a particular feature of a product
or for the product itself.

Thus, the purposes of this study are firstly to construct a model by combining the
theory of planned behavior and conjoint analysis to evaluate baskets of agricultural goods.
Each basket of agricultural goods contains multiple products of white rice, leaf vegeta-
bles, hens’ eggs, chicken drumsticks, soy sauce, and jam, the most commonly consumed
agricultural goods in ordinary families in Taiwan. These agricultural goods possess the
multi-features of being organic, animal welfare-based, or without additives, which are
also referred to as quality features, or they are without such features. Secondly, the model
constructed here is then used to evaluate the price premium for each feature of agricultural
goods and then to evaluate the WTP for a one-time purchase of a basket of agricultural
goods. To the best of our knowledge, the model of combining the theory of planned behav-
ior and conjoint analysis constructed here is the first to be presented in the literature. Such
a model has universal significance. Data collected in Taiwan are used to demonstrate the
applicability of this model in evaluating the price premium of each feature and total WTP
for a specific basket of agricultural goods. Finally, the relationship between the essential
factors of attitude, subjective norms, and perceived behavioral control in the theory of
planned behavior, the sociodemographic characteristics of consumers, and the WTP with
regard to the selection of different baskets of agricultural goods can be observed further.

2. Materials and Methods
2.1. The Connection between Agricultural Education and Diet

The concept of food and agricultural education originated in Japan, where attempts
were made to treat the concept of “food education” as the sixth concept of education, along
with moral education, intellectual education, physical education, group education, and
aesthetic education. This concept thus became a pioneer and paragon for diet education in
the world. The bottom-up impetus from various farmers’ associations and non-government
farmers’ organizations took on a similar mission to that for food education in Japan with
the development of agriculture in Taiwan. The “Diet Education Act” established in 2013
in South Korea sought to effectively promote healthy dietary habits and a correct diet
and living style [22,23]. The agricultural literacy program proposed by the United States
National Research Council in 1988 had the same purpose, to systematically teach students
from kindergarten to grade 12 about agriculture [24]. Since then, the idea of food or
agricultural literacy has been the focus of much attention [25–27] and is related to the
knowledge of agriculture and the environment and attitudes toward maintaining the
quality of foods and promoting health.

It is known that keeping a good and healthy diet not only benefits the consumer
but also promotes agricultural development in a sustainable manner. The Sustainable
Development Commission (SDC) in the United Kingdom has proposed the concept of
sustainable food. It indicates that healthy and safe foods are the source of subsistence for
farmers, food processors, and retailers. This can further support the economy in rural
areas, decrease the consumption of energy, improve the environment, and enhance the
health and welfare of animals [28]. A similar idea was proposed by Berry [29]. Thus, the
careful selection of goods is both for the consumer’s own health and to protect the earth.
The “Healthy, Hunger-Free Kids Act” passed in 2010 in the US suggests that it is more
important for adult family members to select appropriate foods than the concept of diet
being taught in schools [30,31]. Low-carbon agricultural goods result in no harm to the
environment and in farming on the basis of green production procedures within the overall
life cycle [32–35]. Such a concept reflects a common attitude toward the increased purchase
of organic foods [36,37].
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2.2. Construction of a Model for the Theory of Planned Behavior and Conjoint Analysis
2.2.1. Factors in the Theory of Planned Behavior

The theory of planned behavior (TPB) has evolved from the theory of reasoned action
(TRA) propounded by Fishbein and Ajzen [38]. Individual attitudes and subjective norms
through personal intention are two major factors in the original TRA. Perceived behavioral
control is suggested by Ajzen [16] as being the third factor. These three factors together
have an impact on the behavioral intention, after which specific behavior is observed [39].
Factors of attitude, subjective norms, and perceived behavioral control in the TPB are
influenced by behavioral beliefs, normative beliefs, and control beliefs, respectively [39].
Behavioral beliefs are key to the evaluation of expected behavior. For the case at hand, the
attitude factor includes cognition and emotion. It refers to the preference of a consumer
for a particular choice. Their positive or negative evaluation will affect their willingness
to conduct such behavior if the consumer thinks that the selection of a healthy diet will
have a positive impact on his/her health. This will encourage more of such behavior.
The normative beliefs refer to the expectations of society. This includes the support of or
criticism by others [40]. The behaviors in relation to consuming agricultural goods will be
enforced when social desirability expects such behaviors to be friendly to the environment,
i.e., reducing the carbon footprint via reducing meat products [41]. This subjective norm
will induce or deter the intention to perform the behavior. The actual behavior will then
be implemented one way or the other. The control beliefs revealed by the perceived
behavioral control will impact certain behaviors and the resources, such as budgets, rights,
and opportunities, to accomplish certain behaviors. This implies that confidence in terms
of the behaviors of a consumer is influenced by greater diet and agricultural knowledge.

Since its development, the theory of planned behavior has been applied in various
areas. Ajzen and Driver [42] used this theory to predict the leisure activities of undergrad-
uate students in Massachusetts. Conner et al. [43] explored the selection of nutritional
food, while Netemeyer and Burton [44] discovered the relationship between the expected
outcomes and factors influencing voting behavior. As with the WTP for agricultural goods,
Govaerts and Olsen [45] found that consumers’ positive attitudes toward seaweed, i.e., the
belief that it is healthy, natural, and good for the environment, guide them with high WTP.
Past experience, knowledge, and awareness of health information for food consumption
will have an impact on the willingness to purchase foods [8,17,18]. It is known that TPB
accounts for psychological and physical factors, subjective and objective influence, and
intention and behavior. TPB no doubt satisfies these conditions when a hypothesis purchase
model, i.e., conjoint analysis, is introduced into TPB.

Past studies have indicated the enhancement of a sustainable environment, certifica-
tion, and understanding of animal welfare through changes in consumers’ attitudes that
will result in a reduction in purchasing meat products [31,46–49]. The establishment of trust
regarding the identification and detection of issues related to food is essential to improve
the consumer’s understanding of a sustainable environment. The opinions or thoughts of
others, including family members, will also affect an individual’s behavior when purchas-
ing organic products, through the subjective norms [19,20,50,51]. Some studies have found
that perceived behavioral control has a significant impact on purchasing behavior [52–54].
However, the sensitivity related to the product’s price is affected by the consumer’s income.
The lower the income, the lower the confidence will be, and this brings higher pressure to
bear on the consumer to purchase healthy products [21,55–58].

2.2.2. Price Premiums for Organic, Animal Welfare-Based, and Natural Products
with No Additives in Agricultural Goods or WTP for a Basket of Agricultural Goods
in Conjoint Selection

The conjoint measurement was developed to measure the preference for goods or
services of a consumer and originated in 1964, through the work of Luce and Tukey [59].
Green and Rao [60] then applied it to the marketing arena. Green and Srinivasan [61]
then further developed the concept into conjoint analysis. The concept of conjoint analysis
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involves decomposing the goods and services into a series of characteristics of features
and explores the consumer preferences among different features while considering how
the consumer seeks to find a balance to achieve his/her maximum utility [62,63]. The
application of conjoint analysis can be found in studies on agricultural goods by various
authors such as Batte et al. [64], Geng et al. [65], Japutra et al. [66], Kriwy and Mecking [67],
Meas et al. [68], Sakagami and Haas [69], and White et al. [70], in order to evaluate the
WTP for various types of organic products with certified labels. Similarly, the influence
of whether hens’ eggs or poultry and livestock were raised in a humane manner and
in a protected environment is also evaluated by conjoint analysis. Studies can be found
by Heng [14], Linder et al. [15], Stranieri et al. [49], and Bozzo [71]. In addition to the
religious reasons regarding poultry and livestock, it can be concluded that the WTP for an
agricultural product is influenced by an awareness of health, truth, and the perception of
that agricultural product. Following the end of production, such information can assist the
producer in having a proper design for and development of the products [72].

In this study, a model constructed by combining the theory of planned behavior and
conjoint analysis is shown in Figure 1. A consumer selects one basket with multi-feature
agricultural goods among various baskets and each basket offers different combinations of
those features.
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2.3. Questionnaire Design
2.3.1. Factors Regarding Attitude, Subjective Norms, and Perceived Behavioral Control

All questions regarding the factors of attitude, subjective norms, or perceived behav-
ioral control under the theory of planned behavior are listed in Table 1. The questions
for each factor consistently reflect the concepts discussed above. Each factor comprises
5 questions and is designed to have 5 levels, from “very much disagree” to “very much
agree”, and are measured using the popular Likert scales [73], with a scale ranging from
1 to 5 to indicate the intensity of each factor.

Table 1. Survey questions for each factor according to the theory of planned behavior.

Concept Question

Attitude

1. The agricultural good produced is friendly to the environment and also benefits my health.
2. There is a positive impact on environmental protection by reducing kitchen waste.
3. There should be enough space to raise poultry and livestock.
4. It will be harmful to the environment and health of human beings if chemical pesticides and fertilizers for

cultivating agricultural goods are used.
5. The product will assist in the sustainable development of the environment by reducing the consumption of meat

products.
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Table 1. Cont.

Concept Question

Subjective norms

1. I pay much attention to the health of my friends and relatives.
2. My friends and relatives normally care a lot about the information regarding food safety.
3. I normally consume those agricultural goods with labels with organic or certified agricultural standards.
4. I will cooperate with the policy and reduce using one-time use plastic types of products.
5. I will refuse to purchase the agricultural goods if the farm treats poultry or livestock improperly or inhumanely.

Perceived behavioral control

1. I fully understand the production information for those agricultural goods that I consume.
2. I have enough income to purchase healthy agricultural products.
3. It is easy for me to purchase agricultural goods produced in a friendly environment.
4. I always pay attention to additives when I consume processed agricultural goods.
5. Understanding the production process will assist me when selecting agricultural goods.

2.3.2. Name, Quantity, and Price Determination for Each Basket of Agricultural Goods

This survey selects six frequently consumed and diverse agricultural goods in Taiwan
to compose different baskets of combinations. These diverse products include farming
crops such as white rice and leaf vegetables, livestock in terms of hens’ eggs and chicken
drumsticks, and processed products, namely, soy sauce and jam. To avoid the WTP being
influenced by a particular brand, the production firm, the design of the packaging, or any
specific label for the product, all agricultural goods are de-labeled to remove the above
identification for a specific product in the survey [74,75]. Moreover, the above agricultural
goods include three features. These are organic white rice vs. regular rice, organic leaf
vegetables vs. regular vegetables; hens’ eggs with consideration given to the animal’s
welfare vs. regular ones, chicken drumsticks from chickens bred with consideration given
to animal welfare vs. regular ones, soy sauce with no additives vs. the regular one,
and jam with no additives vs. the regular one, respectively. It is assumed that a basket
of 6 agricultural goods, as shown in Figure 2, with different combinations of quality features
will be purchased on a single shopping trip.
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Figure 2. An illustration of a basket of agricultural goods used in the questionnaire.

In order to assign a price for each theoretical basket of agricultural goods, a price
standard for reasonable sizes of products, established through various marketing channels,
is used to reflect all potential shopping spots. These marketing channels include traditional
markets, supermarkets operated by farmers’ associations, convenience stores, supermarkets
in department stores, and warehouses, to reflect the potential price variations. These prices
are collected based on the references used in the questionnaire design; thus, it is essential to
collect them during those time periods without promotional or discount activities. In total,
49 types of white rice in 1–2 kg packages, comprising 28 organic and 21 non-organic types,
are obtained. The size of leaf vegetables ranges from 200–300 g and the prices are almost
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identical. A total of 20 types of regular leaf vegetables and 25 organic types are collected.
As with hens’ eggs, 25 types of cage egg and 21 types of eggs raised in humane conditions,
involving packages of 10 eggs, are collected from different channels. Ten types of chicken
drumstick of around 600 g from chickens raised in a humane manner and eight types from
chickens bred in the regular way are collected. The processed products of soy sauce include
24 of the regular types and 22 that are natural and have no additives. Finally, 8 regular
types of jam and 11 types of jam that are natural and have no additives are gathered.

Different price levels are assigned to a basket of agricultural goods from different
combinations of regular products or those corresponding to products with specific features.
Different total price levels, established through the above market search, for a basket of
agricultural goods are determined. The market price is in the range of 480 New Taiwan
dollars (hereafter TWD) and TWD 920. Thus, reasonable values for the total price level, i.e.,
TWD 500, 600, 700, 800, and 900, are used in the questionnaire. Since each product has two
features and 5 total prices are determined for a basket with 6 products, it transpires that
there are 320 combinations. It is impossible for a consumer to select from all combinations.
An operation involving orthogonality is essential to reduce the number of combinations
of baskets to a reasonable and manageable selection of only 8. The price for the basket
of products varies according to the number of products and the corresponding types of
quality features. The respondent is asked to select one basket from 4 combinations, of
which 3 are randomly assigned from a total of 8 baskets of agricultural goods. Among
those 4 combinations, one is the reference basket containing 6 regular products, which is
not known by the respondents. A total of 9 baskets of agricultural goods for the whole
sample were selected, with different product features and prices as shown in Table 2.

Table 2. Price combination of each basket of agricultural goods.

Product
Basket

Number
White Rice Leaf

Vegetable Hen’s Egg Chicken
Drumstick Soy Sauce Jam Price

(TWD)

1 Organic regular animal
welfare cage regular no additives 600

2 Regular regular animal
welfare

animal
welfare no additives no additives 900

3 Regular regular cage animal
welfare regular no additives 600

4 Regular organic cage animal
welfare no additives Regular 600

5 Regular organic cage cage no additives no additives 700

6 Organic regular animal
welfare

animal
welfare regular Regular 800

7 Organic regular cage cage no additives no additives 800

8 Organic organic cage animal
welfare regular no additives 700

9 Regular regular cage cage regular Regular 500

2.3.3. Sample Size

According to the framework proposed in the previous subsection, a questionnaire was
designed to accomplish the purposes of this study. In March and April of 2023, personal
interviews were conducted in Taipei City and New Taipei City, two of the municipalities
among the six in Taiwan. The total population of both cities accounts for about 28% of the
total population of Taiwan [76]. The first stratification of sampling was in proportion to the
number of households in 41 districts of these two cities; the number of observations for
some districts was of only 1 or 2 households. We then combined these districts with the
nearby districts. The final total number of districts was 25. A number of questionnaires
were distributed to 25 rearranged districts in these two cities, sent out in proportion to the
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number of households in each district, after which a convenience survey was conducted
within each district via personal interviews.

A total sample size of 385 was required, according to Equation (1), under the assump-
tions of a population percentage of P = 0.5, a confidence level of 95%, a maximum sampling
error of ±5%, and a standard normal distribution for different Z-values of 1.96.

n = 0.5(1− 0.5)[1.96/0.05]2 (1)

There were 56 permutations in total for randomly selecting 3 baskets of agricultural
goods out of 8 possible choices, along with the reference basket. In order to have 56 baskets,
with the same number of respondents to reply to each questionnaire, the final sample size
was set at 448.

2.3.4. Factors in the Theory of Planned Behavior and the Sociodemographic Characteristics
of the Consumer

In order to estimate the factors that influence the price premium and WTP for a basket
of agricultural goods, the total score from each factor in the theory of planned behavior was
obtained as stated previously. The averages of the total scores for AtT, SuT, and PeT are
presented in Table 3. Moreover, personal experience, general views about the consumption
of poultry or livestock in relation to the environment or the welfare and health of animals,
and the respondent’s attendance at activities, events, or lectures regarding environmentally
friendly farming, the animal welfare of livestock or poultry, and human health were also
recorded, in order to establish the respondents’ general interactions with these related
issues. Dummy variables, including RI, VE, EG, CH,SA, and JA indicated whether white
rice, vegetables, hens’ eggs, chicken drumsticks, soy sauce, and jam were organic, were
raised in a humane manner, or were natural and had no additives. The respondents’
sociodemographic variables included the cities where the respondents resided, their age,
gender, monthly income, which family members were living together, and the types of
professions the respondents were in. The notations, definitions, and averages for all the
variables used hereafter in the study are presented in Table 3.

The averages in Table 3 indicate when consuming poultry or livestock, the respondents
in this sample only occasionally or even only rarely considered environmental harm to
the welfare and health of animals, i.e., the average score for the variable Ani was 2.8080,
indicating somewhere between the selections of “sometimes” and “rarely”. Similarly, the
respondents did not often attend activities, events, or lectures regarding environmentally
friendly farming, the animal welfare of livestock or poultry, and human health, i.e., the
average score for the variable Event was 2.1228 and was close to the selection of “rarely”.
This might have been due to the similar information that can come from various channels
and not necessarily from attending these formal events. As with the sociodemographic
characteristics, the average monthly income of this sample was close to the average income
for the population of these two cities. The income of this sample was only less than one
standard deviation of the income for the population [76]. It is known that this sample is a
good representation of the population. There were more females who replied to this survey
than males. Such a phenomenon is very normal and typical as more females are in charge
of grocery shopping and cooking in this region than males.

Table 3. Notations, definitions, and averages of all variables used in the analyses.

Notation Definition Average Standard
Deviation

AtT

Total score of 5–25, with 5 questions regarding attitude toward
features of agricultural goods

(Likert scale with 5 for very much agree, 4 for agree, 3 for normal,
2 for disagree, and 1 for very much disagree)

20.9754 2.6107
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Table 3. Cont.

Notation Definition Average Standard
Deviation

SuT Total score of 5–25 with 5 questions regarding subjective norm (scale
measured in the same way as that for attitude) 20.1094 2.9793

PeT Total score of 5–25 with 5 questions regarding perceived behavioral
control (scale measured in the same way as that for attitude) 18.7210 2.9371

Ani

When the respondent consumes poultry or livestock, they will
consider the environmental harm to the welfare and health of

animals (Likert scale with 5 for very frequently, 4 for always, 3 for
sometimes, 2 for rarely, and 1 for almost never)

2.8080 1.0571

Event

How often the respondent attends activities, events, or lectures
regarding environmentally friendly farming, the animal welfare of

livestock or poultry, and human health, measured in the same
manner as for the variable Ani

2.1228 1.0768

RI Dummy variable for white rice feature,
with 1 for organic and 0 otherwise 0.4866 0.5004

VE Dummy variable for leaf vegetables feature,
with 1 for organic and 0 otherwise 0.4911 0.5005

EG Dummy variable for hens’ eggs feature,
with 1 for animal welfare-bred and 0 otherwise 0.3103 0.4631

CH Dummy variable for chicken drumsticks feature,
with 1 for animal welfare-bred and 0 otherwise 0.5826 0.4937

SA Dummy variable for soy sauce,
with 1 for no additives and 0 otherwise 0.4219 0.4944

JA Dummy variable for jam,
with 1 for no additives and 0 otherwise 0.6183 0.4863

Price Average total price for a basket of 6 regular products (the reference basket) 675.4464 106.0783

City Dummy variable for the respondent’s city,
with 1 for Taipei City and 0 for New Taipei City 0.3929 0.4889

Gen Dummy variable for gender,
with 1 for male and 0 otherwise 0.3728 0.4841

Age Age of respondent (in years) 47.3906 14.7392
Family Total number of family members living together 3.5268 1.6760

CD1 CD1 = 1 if the respondent is an employee in any type of
manufacturing company, and CD1 = 0 otherwise 0.1446 0.3521

CD2 CD2 = 1 if the respondent is an employee in the financial sector, and
CD2 = 0 otherwise 0.2031 0.4028

CD3 CD3 = 1 if the respondent is an employee in any service sector, and
CD3 = 0 otherwise 0.2612 0.4398

CD4 CD4 = 1 if the respondent is a freelancer, and CD4 = 0 otherwise 0.0826 0.2756

CD5 CD5 = 1 if the respondent is an employee in the restaurant industry,
and CD5 = 0 otherwise 0.1875 0.3907

CD6 CD6 = 1 if the respondent is a student, housekeeper, or retired person,
and CD6 = 0 otherwise 0.0580 0.2341

Inc Household monthly income (TWD/month) 100,859.3750 65,918.8054

Note: The reference group comprises civil servants, teachers, soldiers, and policemen.

3. Results
3.1. The First-stage WTP Estimation for Each Basket of Agricultural Goods

In order to estimate the impact of all factors in the theory of planned behavior on
the selection of a specific basket of agricultural goods, the first stage of the estimation
involves estimating the impacts of these factors when a consumer selects a specific basket
of agricultural goods. The whole sample with 448 observations can be treated as one
respondent, who selects one basket out of 9 options, i.e., S = 1, 2,. . .,9. Thus, a multinomial
logit model is employed, as in Equation (2), where s is the selection of a particular sample
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among 448 observations and J = 9 is the number of all options arranged in the questionnaire
for selection. Equation (2) is written as follows:

ln
[

s(y = j|x )
s(y = J|x )

]
=

I

∑
i=1

α1ixi (2)

There are J options in the multinomial logit model in Equation (2). The options of J − 1
can be written as in Equation (3) below:

ln
[

s(y=1|x )
s(y=J|x )

]
=

I
∑

i=1
α1ixi

ln
[

s(y=2|x )
s(y=J|x )

]
=

I
∑

i=1
α2ixi

...

...

ln
[

s(y=(J−1)|x )
s(y=J|x )

]
=

I
∑

i=1
α(J−1)ixi

(3)

where basket 9 of the agricultural goods serves as the reference. Thus:

p(s = 1|x ) + p(s = 2|x ) + . . . . . . p(s = J|x ) = 1
i.e.,
p(s = 1|x ) + p(s = 2|x ) + . . . . . . p(s = J|x )

= p(s = J|x )

1 +
J−1
∑

j=1
e

I
∑
i=j

αjxi

 = 1

. (4)

The probability of selecting each basket of agricultural goods can then be estimated by
Equation (5), as follows:

p(s = j|x ) = `αj+∑I
i=1 αjixi

1+∑J−1
j=1 `

∑I
i=1 αjixi

(5)

The factors of attitude, subjective norms, and perceived behavioral control could have
interactions with each feature of each agricultural product and the price of the reference
basket, which contains only regular agricultural goods. The functional form for this
estimation is written as in Equation (6):

Si = α1 ASCi + α2RIi + α3VEi + α4EGi + α5CH + α6SA + α7 JAi + α8Pricei
+α9 ASCi ∗ AtTi + α10RIi ∗ AtTi + α11VEi ∗ AtTi + α12EGi ∗ AtTi
+α13CHi ∗ AtTi + α14SAi ∗ AtTi + α15 JAi ∗ AtTi + α16Pricei ∗ AtTi
+α17 ASCi ∗ SuTi + α18RIi ∗ SuTi + α19VEi ∗ SuTi + α20EGi ∗ SuTi + α21CHi ∗ SuTi
+α22SAi ∗ SuTi + α23 JAi ∗ SuTi + α24Pricei ∗ SuTi + α25 ASCi ∗ PeTi + α26RIi ∗ PeTi
+α27VEi ∗ PeTi + α28EGi ∗ PeTi + α29CHi ∗ PeTi + α30SAi ∗ PeTi
+α31 JAi ∗ PeTi + α32Pricei ∗ PeTi + εi, i = 1, . . . 448

(6)

where the ASC is an alternative-specific constant, αs are coefficients to be estimated, and εi
is the residual term.

The results of the first-stage estimations are listed in Table 4. It is clear that 5 quality
features out of the 6 are significant. Similarly, the price for the basket with 6 regular
agricultural goods (Price) and their corresponding features (ASC) are also significant. The
results also show that the interaction terms for the respondent’s attitude and perceived
behavioral control, as well as each feature of the agricultural goods, are mostly significant.
This indicates that the respondent’s attitude and perceived behavioral control will reinforce
his/her view regarding the quality features of the agricultural goods.
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Table 4. Coefficient estimation of price premium and WTP according to the theory of planned
behavior †.

Variable Estimated Coefficient Standard Error Z-Value

ASC 9.00004 *** 2.95913 3.04
RI 0.99703 * 0.51876 1.92
VE 0.82926 ** 0.40875 2.03
EG 0.94615 ** 0.44884 2.11
CH 1.59752 *** 0.52999 3.01
SA 1.79334 *** 0.67481 2.66
JA 0.68919 0.47010 1.47

Price −0.00785 *** 0.00243 −3.23
ASC∗AtT −10.29220 *** 3.79680 −2.71
RI∗AtT −1.24480 * 0.65771 −1.89
VE∗AtT 0.50374 0.51572 0.98
EG∗AtT −0.25414 0.57168 −0.44
CH∗AtT −2.26546 *** 0.65301 −3.47
SA∗AtT −1.80294 ** 0.82789 −2.18
JA∗AtT −1.18618 ** 0.56689 −2.09

Price∗AtT 0.00385 0.00294 1.31
ASC∗SuT −0.65836 3.54035 −0.19
RI∗SuT 0.72056 0.60243 1.20
VE∗SuT −0.07659 0.48759 −0.16
EG∗SuT −0.28004 0.55449 −0.51
CH∗SuT 0.24142 0.58707 0.41
SA∗SuT −0.30510 0.76108 −0.40
JA∗SuT −0.13030 0.53200 −0.24

Price∗SuT 0.00026 0.00258 0.10
ASC∗PeT 6.23160 * 3.53216 1.76
RI∗PeT 0.53711 0.59319 0.91
VE∗PeT 1.02280 ** 0.50912 2.01
EG∗PeT 0.81991 0.57168 1.43
CH∗PeT 0.23422 0.55617 0.42
SA∗PeT −0.18772 0.75597 −0.25
JA∗PeT 0.72651 0.49081 1.48

Price∗PeT 0.00793 *** 0.00244 3.25
Log-likelihood function −478.56102

n = 448

Note †: Numbers with *, **, and *** indicate that the estimated coefficients are significantly different from zero at
the 10%, 5%, and 1% significance levels, respectively. The price premium can then be computed for white rice
(RI), leaf vegetables (VE), hens’ eggs (EG), chicken drumsticks (CH), soy sauce (SA), and jam (JA), with organic,
animal welfare-based, or no-additive features. Estimates of the price premium for the multi-features of each
agricultural product can thus be computed accordingly. It will then be possible to compute the estimated WTP for
the basket of agricultural goods that each respondent selects.

3.2. Second-Stage Estimation of the Impact of Factors in the TPB and Related Sociodemographic
Factors on the Estimated WTP

In order to ascertain the impact of the respondent’s view regarding the protection of
the environment and animal welfare, socio-demographic variables, and the factors of the
TPB on his/her estimated WTP, a second-stage estimation was conducted. The estimated
WTP from the first stage was used as the dependent variable and 6 variables regarding the
general level of concern about environmental protection and animal welfare, along with
3 major factors in the TPB and 12 socio-demographic variables regarding the respondent
were used as the explanatory variables. To exclude any correlation between the variables,
the correlation among all variables was examined. Any one of the independent variables
was found to have a correlation with the other variable of less than 0.3. The descrip-
tive statistics for all independent variables used in the second-stage estimation are also
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shown in Table 3. The functional form for the second-stage estimation is calculated using
Equation (8), below:

ŴTPi = β0 + β1 Anii + β2Eventi + β3 AtTi + β4SuTi + β5PeTi + β6Cityi
+β7Geni + β8Familyi + β9CD1i + β10CD2i + β11CD3i
+β12CD4i + β13CD5i + β14CD6i + β15 Agei + β16 Inci + υi, i = 1, . . . , 448

(7)

ŴTPi is the result of the first-stage estimation. The βs are the coefficients to be estimated
and υi is the residual term. The relationship is determined using a linear regression model.

The second-stage estimation results are shown in Table 5. The results show that when
a respondent is more concerned about the information (Ani) on the agricultural goods that
he/she consumes, the estimated WTP tends to be higher. The results show that the more
activities or events that a respondent attends concerning environmental issues related to
farming or the raising of poultry or livestock (Event), the lower the estimated WTP for a
specific basket of agricultural goods will be. This result could arise because this type of
respondent may have marketing routes other than those provided in this questionnaire,
i.e., traditional markets, supermarkets operated by farmers’ associations, convenience
stores, supermarkets in department stores, and warehouses, where they can obtain quality
agricultural goods. Paying higher prices through the above-mentioned marketing routes in
this survey may not be their priority. As with the factors in the TPB, the values for attitude
(AtT) and perceived behavioral control (PeT) are significantly different from zero. However,
their impacts on the estimated WTP move in the opposite direction. This indicates that the
personal capability of a respondent, such as income in this sample, is not a crucial factor in
the respondent’s WTP for a specific basket of agricultural goods. This result is consistent
with the estimated coefficient of the sociodemographic variables shown in Table 5, whereby
income has a positive impact on the estimated WTP but it is insignificant. However, the
values for the city (City) in which the respondent resides, in the case of those respondents
employed in the financial sector (CD2) and in the service sector (CD3), are significantly
different from zero and all three variables have a positive impact on the estimated WTP.

Table 5. Coefficients estimation of a respondent’s general view regarding environmental protection
and animal welfare, the factors of the TPB, and sociodemographic variables †.

Variable Estimated Coefficient Standard Error Z-Value

Const 427.9524 *** 50.3119 8.51
Ani 10.8398 * 6.1966 1.75

Enent −12.8922 ** 5.9631 −2.16
AtT 51.8181 *** 2.6818 19.32
SuT 3.1152 2.7275 1.14
PeT −51.6884 *** 2.4005 −21.53
City 30.0940 *** 11.1047 2.71
Gen −10.5495 10.8851 −0.97
Age −0.1840 0.4022 −0.46

Family −3.4086 2.7149 −1.26
CD1 19.4084 24.6695 0.79
CD2 56.7469 *** 23.5554 2.41
CD3 42.4817 ** 23.2635 1.83
CD4 4.3512 24.8925 0.17
CD5 28.1353 24.2386 1.04
CD6 20.1391 28.3327 0.71
Inc 0.0001 0.00009 1.43

R2 = 0.6851
n = 448

Note †: Numbers with *, **, and *** indicate that the estimated coefficients are significantly different from zero at
the 10%, 5%, and 1% significance levels, respectively.
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4. Discussion
4.1. Computation of Price Premium for Each Quality Feature in Each Basket of Agricultural Goods

From the first stage of the estimation, one can compute the price premium (PP) for
a specific product feature by taking the total derivative for Equation (6). With organic
white rice (RI) as an example, the price premium for white rice with the organic feature is
computed as in Equation (8) below:

PPi = −
dRIi

dPricei
= −α2 + α10 AtTi + α18SuTi + α26PeTi

α8 + α16 AtTi + α24SuTi + α32PeTi
i = 1, . . . , 448 (8)

A similar procedure is conducted to compute the price premium for organic vegetables,
hens’ eggs, drumsticks from chickens bred with consideration for animal welfare, soy sauce
with no additives, and jam with no additives. The average price premium regarding each
basket of agricultural commodities for the whole sample is computed as shown in Table 6. It
is clear that the average price premium for leaf vegetables and hens’ eggs is not expected to
be negative. These results indicate that compared to the other agricultural goods, regardless
of whether they are cultivated agricultural products, such as white rice and leaf vegetables,
poultry or livestock products such as hens’ eggs and chicken drumsticks, and processed
agricultural products such as soy sauce and jam, the consumer will have a lower WTP for
the leaf vegetables and hens’ eggs with the quality feature.

Table 6. Estimated price premium for specific features in different baskets of agricultural goods a.

Feature
Average Price Premium of Each Feature in Each Basket of Agri-Food Combinations (TWD) b

Basket 1 Basket 2 Basket 3 Basket 4 Basket 5 Basket 6 Basket 7 Basket 8 Basket 9 c

Organic white rice 1.64
(1.82%) --- --- --- --- 3.85

(2.65%)
3.47

(1.09%)
−0.54

(−0.38%) ---

Organic leaf vegetable --- --- --- −128.26
(−52.52%)

−128.21
(−67.49%) --- --- −127.60

(−90.78%) ---

Hen’s eggs from chickens
bred in animal

welfare-based conditions

−23.60
(−26.23%)

−25.98
(−6.03%) --- --- --- −22.61

(−15.55%) --- --- ---

Drumsticks from chickens
bred in animal

welfare-based conditions
--- 153.72

(35.68%)
171.21

(59.22%)
166.73

(68.27%) --- 164.16
(112.90%) --- 158.06

(112.45%) ---

Soy sauce without additives --- 195.20
(45.32%) ---

205.76
(84.25%) 204.00

(107.39%) --- 202.60
(63.49%) --- ---

Jam without additives 111.95
(124.40%)

107.82
(25.03%)

117.90
(40.78%) --- 114.17

(60.10%) --- 113.04
(35.42%)

110.64
(78.71%) ---

Total WTP for the basket of
agricultural goods with

quality features d

542.36
(20.94%)

840.07
(54.37%)

802.29
(36.04%)

730.39
(51.00%)

666.84
(47.71%)

616.16
(27.27%)

783.93
(40.71%)

578.69
(46.43%) ---

Note a: Numbers in parentheses are the percentages that the price premium for a specific feature takes as a share
of the total price premium for that basket of agricultural goods. Note b: The notation “---” indicates that the
agricultural goods in the basket are of the regular type. That is, there is no quality feature in this specific basket of
agricultural goods. Note c: Basket 9 is the reference basket for all regular agricultural goods, without any products
with quality features. Note d: Numbers in parentheses are the summation of the positive price premium for all
quality features, compared to the total WTP for a specific basket of agricultural goods.

The rationale for such results is that when a consumer purchases a basket of agricul-
tural goods, he/she is not only considering whether to purchase a product with quality
features but his/her behavior is also limited by the budget related to the basket of agricul-
tural goods being purchased. That is, if a consumer has already indicated a high WTP for
certain products with quality features, he/she may not simultaneously exhibit a higher
WTP for other products with quality features. Such infeasibility might be due to objective
conditions, i.e., their budget restricts the consumer from purchasing all goods with quality
features, or subjective conditions, i.e., once the consumer purchases a major product with a
quality feature, he/she may subjectively think that organic leaf vegetables and hens’ eggs
from chickens raised in a humane manner are not as important.



Agriculture 2023, 13, 1743 14 of 19

To analyze whether the above rationale applies to the average price premium for
each agricultural product in each basket of agricultural goods, we can further compute the
percentage for the average price premium in each basket of agricultural goods, as shown in
the parentheses underneath the magnitude of the average price premium in Table 6. The
results show that the total percentage for the price premium in each basket of agricultural
goods is 100%. It is much easier to observe the relative importance from the percentage of
the price premium for each quality feature, evaluated by the average consumers who select
each basket of agricultural goods.

Furthermore, to verify the reasonable explanation for the negative price premium
for leaf vegetables and hens’ eggs, Figure 3 demonstrates, via combining products, the
price premium of each quality feature measured in monetary terms and the corresponding
percentage of the total price premium for each specific basket of agricultural goods. It
clearly indicates that the negative price premium for hens’ eggs and leaf vegetables appears
once the consumer purchases a much higher percentage of processed agricultural products,
such as jam and soy sauce. These two agricultural goods are normally not consumed all
at once. If there is a one-time purchase for a basket of agricultural goods with these two
products, the price premium for organic leaf vegetables or hens’ eggs from chickens reared
with consideration for animal welfare is inclined to be negative.
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This tendency can also be observed in the last row of Table 6. Whether or not to
purchase a pack of organic leaf vegetables is not so essential a factor when the consumer
has already spent almost 50% of the WTP on other agricultural products that can be used
for a period of time, i.e., products that are not consumed all at once. The total positive price
premium of the quality features for baskets 4, 5, and 8 take shares of 51.00%, 47.71%, and
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46.43%, respectively, which clearly confirms such results. This, however, does not mean that
the consumer is not concerned about the consumption of organically cultivated farming
products such as leaf vegetables. A consumer will take a trade-off between the purchase of
such product and those quality products that have already taken up a significant percentage
of expenditure at a specific time of shopping.

4.2. Impact of the Consumer’s Attitude, Subjective Norms, and Perceived Behavioral Control on the
Estimated WTP

The above estimation is conducted to observe the impact of the consumer’s attitude,
subjective norms, and perceived behavioral control within the framework of the TPB on
the estimated WTP. The results in Table 5 show that the impact of the subjective norms
of the consumer is insignificant. The attitude variables regarding the quality features of
agricultural goods and perceived behavioral control regarding his/her capacity to purchase
quality-feature products are both significant at the 1% significance level. However, the two
variables have the opposite impact on the consumer’s WTP. The higher or stronger the
positive attitude toward the quality features of agricultural goods, the greater the intention
for him/her to purchase organic, natural products with no additives, or food items from
poultry or livestock raised with due consideration for animal welfare.

However, the consumer’s final behavior is not determined by his/her attitude only,
as the final behavior is concurrently determined by attitude and perceived behavioral
control, i.e., the consumer’s ability to purchase the agricultural goods in the given case
at hand. Since the impact of perceived behavioral control on WTP is negative here, the
results for this sample indicate that even though the consumer may have a strong attitude
toward the quality features of agricultural products, he/she may be limited by his/her
budget and, thus, be unable to purchase every product with quality features. In order to
observe the relationship between the WTP and the change in the total score for attitude and
perceived behavioral control, which is ranked between scores of 5 and 25, it can be seen
from Figure 4 that the higher the score, i.e., the stronger the attitude toward the quality
features of agricultural goods, the higher will be the WTP that is displayed. Conversely,
the higher the score for the perceived behavioral control, the lower the WTP will be.
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Figure 4. The relationship between WTP for a basket of agricultural goods and the total score for
each factor according to the theory of planned behavior.

5. Conclusions

This study combines the theory of planned behavior (TPB) with conjoint analysis to
evaluate multiple features of the price premium for various baskets of agricultural goods.
Such a combination brings the effectiveness of both theory and method into full view. The
combined model has been used to determine the relationship between the intensity of attitude,
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subjective norms, and perceived behavioral control factors in the TPB and the willingness
to pay (WTP) for a basket of agricultural goods. To achieve the purposes designated in
this study, a multinomial logit model was employed for the first-stage estimation. The
relationship between the WTP and the factors of the TPB and sociodemographic characteristics
of consumers was obtained using a linear regression model. The results were then used to
compute the price premium for each feature that each agricultural product contains. A
questionnaire involving a personal survey, conducted in Taipei City and New Taipei City, was
circulated and a sample of 448 valid responses was obtained.

The evaluation of multiple features is not only innovative compared to previous stud-
ies, rather than evaluating one feature at a time, but is also in accordance with the shopping
behavior of most consumers for much of the time. That is, consumers usually purchase
a basket of various agricultural goods instead of a single product. This combination of
the TPB and conjoint analysis enables us to observe the underlying causes that affect the
purchasing behavior of a consumer. Most importantly, an evaluation of the multiple fea-
tures of agricultural goods allows us to observe the relative importance of an agricultural
product through the price premium alongside different combinations of other products.
This indicates that when past studies either evaluated the price premium for only a single
product or for multiple products with a single feature, this might have given rise to results
that are over-estimated or under-estimated.

The results show that the most significant variables affecting the WTP of consumers
are attitude and perceived behavioral control. Consumers who are more concerned about
environmental harm to the welfare and health of poultry or livestock will exhibit a higher
WTP for the basket of agricultural goods with quality features, either organic, animal
welfare-related, or natural with no additives. It is surprising to find that consumers who
attend more activities or events concerning environmental issues will exhibit less WTP
for a specific basket of agricultural goods. This indicates that diverse marketing channels
will support consumers in obtaining the requisite information about the production of
cultivated farming products or the rearing of poultry or livestock. It is not necessary to
attend formal events to acquire similar information. From a marketing viewpoint, the
results show that it is effective to enforce an attitude toward buying organic, animal welfare-
based, or natural foods with no additives on consumers in Taipei City, the capital of Taiwan,
and on consumers with employment in the financial sector and service sector since the WTP
for a specific basket of agricultural goods will be higher for these categories of consumers.

Three types of agricultural goods were selected to represent both frequently and com-
monly consumed agricultural goods. The advantage of conducting the model developed
in this study is that it is possible to evaluate the price premium of various characteristics
of agricultural goods. However, there are certain limitations when employing the model
constructed in this study for all the related evaluations. The price premium for a specific
feature of an agricultural product is different, depending upon what other agricultural
goods are purchased along with that specific product. Strictly speaking, such an outcome
may not be unreasonable as price premiums for a specific feature or WTP for a group of
goods for most consumers are not invariable. However, if commanding the price premium
to obtain a quality feature of specific agricultural goods, i.e., organic, animal-welfare-based,
or natural and with no additives, is essential for marketing, future studies can evaluate
a particular feature of a specific agricultural product, as in the existing studies, and fur-
ther evaluate a basket of the relevant agricultural goods as suggested by this study. The
comparison of price premiums from both evaluations might be able to determine the price
premium for a particular agricultural product with a specific feature. This information will
be useful and reliable when marketing specific goods with a designated quality feature.

Additionally, the model developed in this study can be extended to other areas in
future studies. It is believed that a more diverse comparison can be conducted with regard
to the influence of the factors analyzed in the TPB and sociodemographic variables when
other areas and/or larger areas are included in the analysis. Furthermore, more features
and more types of agricultural goods can also be accounted for by adopting the framework
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constructed in this study. A comprehensive evaluation can also be designed to include
more diverse types of shopping behavior.
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