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Abstract: As people’s awareness of the special functions of selenium continues to deepen, the devel-
opment of selenium-rich food continues to develop, and selenium-rich places have been vigorously
developing this resource-based industry. The development of selenium-rich agriculture is of great
significance to improve people’s quality of life and promote agricultural, rural and regional eco-
nomic development. This paper analyzes the factors affecting consumers’ willingness to purchase
selenium-rich agricultural products in detail through questionnaire survey data of some consumers
in Jiangxi, Ensh, Hubei and Ankang, Shaanxi, using three analytical methods of descriptive statistical
analysis, factor analysis and logistic regression analysis with SPSS software. The research results
show that consumers’ attitude toward selenium-rich agricultural products, price concerns, consumers’
family characteristics, health and environmental protection motives, gender and other factors have
certain influence on consumers’ willingness to purchase selenium-rich agricultural products, among
which the attitude factor and family characteristics have the greatest influence. Finally, the market
prospect of selenium-rich agricultural products in China is analyzed and prospected, and the mea-
sures and suggestions for developing selenium-rich food are proposed in response to the problems of
developing selenium-rich food in China.

Keywords: selenium-rich agricultural products; consumer; purchase intention

1. Introduction

“Selenium is an essential trace element, which is widely found in human internal
organs and has various pharmacological effects such as anti-cancer, heart protection, liver
protection, preventing myopia and cataracts, detoxification, improving immunity, delaying
aging and enhancing reproductive function, etc. It is known as “the fire of life“. In 1973,
the World Health Organization announced the trace element “selenium“ to the world. In
1988, the Chinese Nutrition Society included the trace element “selenium” as one of the
15 dietary nutrients that our citizens must consume daily [1–4].

At present, more than 40 countries and regions around the world are deficient in
selenium, and two-thirds of China is internationally recognized as a selenium deficiency
area, involving 22 provinces, cities and districts, and more than 700 million people have
had a serious deficiency in selenium intake for a long time, 30% of which are in severe
selenium deficiency areas [5,6]. According to China’s selenium-deficient areas and human
nutrition requirements, the intake of the trace element “selenium” recommended by the
Chinese Nutrition Society is 50 micrograms per person per day, but the latest results of
the national dietary nutrition survey show that the national per capita daily intake of
selenium is 39.9 micrograms, which is less than four fifths the amount recommended by
the Chinese Nutrition Society [7,8]. Therefore, from the current situation and requirements
of the nutritional dietary structure of Chinese residents, selenium supplementation is an
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inevitable trend, and the way of selenium supplementation is mainly through dietary
supplementation of selenium-rich food and medicinal supplementation of drugs and
health products containing selenium. Compared with medicinal supplementation, dietary
supplementation is mainly through the development of ecological organic selenium-rich
agriculture, the development of ecological organic selenium-rich agricultural products, to
improve the ecological organic “selenium” in the food chain. Modern medicine proves
that dietary supplementation is one of the most scientific and safe ways for human to
supplement selenium [9,10]. Moreover, with the continuous improvement of people’s
living standards, people’s nutritional health care views are increasingly enhanced, and
people not only want to eat safe, but also want to eat healthy. Selenium-rich products
cater to this consumer demand and are more and more favored by consumers. Vigorously
developing ecological organic selenium-rich agriculture has a broad prospect.

Developed countries have already developed selenium-rich agriculture. In addition
to traditional selenium-rich crop products, in the United States, Japan, Western Europe,
South Korea, Malaysia, Australia and other countries, pure natural selenium-rich live-
stock products such as selenium-rich milk, selenium-rich pork, selenium-rich eggs and
other products have been successfully marketed [11,12]. The United States has developed
pure natural selenium-rich juice, selenium-rich pasture and selenium-rich milk, and Aus-
tralia has developed pure, natural selenium-rich wheat, selenium-rich beer, selenium-rich
cookies, selenium-rich beef jerky and other products [13,14]. Using the rich natural soil,
selenium-rich resources and ecological resources, each selenium-rich soil region in China
has successfully developed pure natural selenium-rich tea, selenium-rich rice, selenium-
rich wheat, selenium-rich corn, selenium-rich soybeans, selenium-rich rape, selenium-rich
potatoes, selenium-rich vegetables, selenium-rich edible mushrooms, selenium-rich tea
oil, selenium-rich fruits, selenium-rich pasture, selenium-rich seeds and other planting
products, pure natural selenium-rich pork, selenium-rich beef, selenium-rich poultry,
selenium-rich eggs, selenium-rich milk, selenium-rich aquatic products and other farming
products, as well as selenium-rich gibberellic acid, Golden Partner, new Rare Treasure zinc
and selenium tablets, selenium-rich Kang, selenium-rich spirulina, Anqi yeast selenium,
Bao Kang selenium tablets, Kang Bi selenium and other selenium-rich health food drugs.
In addition, through the use of microbial metabolism transformation biotechnology to
develop ecological selenium-rich products, selenium-rich functional foods such as seleno-
protein, selenium polysaccharide and other products have also made significant progress
in research and development.

At present, China’s selenium-rich agriculture is better developed in areas such as
Jiangxi, Hubei Enshi and Shaanxi Ankang. Various places play the “selenium-rich card”, in
selenium-rich agriculture, selenium-rich green food, drinks, drugs and health products),
biomedical industry, inorganic selenium industry and rehabilitation health tourism indus-
try, increasing the development and utilization of selenium resources, and cultivating a
number of leading enterprises, representing the initial formation of selenium-rich industrial
clusters. Through the survey of local consumers’ willingness to purchase selenium-rich agri-
cultural products, we gain an in-depth understanding of the actual situation of consumers’
knowledge, purchase intention and purchase behavior of selenium-rich agricultural prod-
ucts, and analyze the factors affecting consumers’ willingness to purchase selenium-rich
agricultural products. In this paper, we put forward relevant policy suggestions to guide
the government and relevant departments to formulate and promote the development of
selenium-rich agricultural products and market policies and regulate the production and
operation behavior of selenium-rich agricultural product producers and distributors. At the
same time, during the survey, the knowledge of selenium-rich agricultural products will
be publicized to the consumers to improve their awareness of selenium-rich agricultural
products, increase their attention to selenium-rich agricultural products and food safety,
and promote the further development of selenium-rich agricultural products in China.



Appl. Sci. 2023, 13, 1859 3 of 21

2. Research Progress at Home and Abroad

Foreign research on selenium is relatively early and uneven in the field of research,
focusing mainly on natural sciences, while research on economics is relatively shallow and
data are scarce. Around 1950, research focused on poisoning caused by high selenium, and
after 1970, research focused on the function of selenium on human nutrition and health [15].
The two stages of research are still in the exploratory stage. In 1973, the WHO first began
to attach great importance to the element “selenium” and concluded that it is an essential
element for the physiological function of the body [16]. The announcement of the WHO has
guided research on selenium in the world. Therefore, there are more and more biological
researches on selenium, and there is a great breakthrough in the application of selenium in
the medical field. In general, research on selenium abroad specifically includes: research
on the physiological effects of selenium on the human body, animals and plants, research
on the effects of selenium on plants and agricultural products, research on the quality and
safety of selenium, etc. The main research results are summarized in Table 1 below. The
research time and content of foreign scholars on selenium are as follows.

Table 1. Research Time and Content of Selenium by Foreign Scholars.

Researcher Year Research Contents

Martin R. Broadley 2008 The effects of selenium in Britain on crops were studied

Surai. P.F 2006 The effects of selenium on nutrition and health were studied, taking human body and
livestock as research objects

Gupta U.C 2003 The detoxification of selenium is studied, and it is believed that it can alleviate toxicity
caused by heavy metals

Chassaigne H 2002 According to research, existing forms of organic selenium amino acids in yeast are
mostly selenocysteine and selenomethionine

Suhajda A 2000
According to research, on basis of meeting certain conditions, yeast has ability to

transform water-soluble selenium salts such as sodium selenite into organic selenium
compounds, and then absorb compounds

Gladyshev V.N 1999 Studies have shown that lack of selenium in body is a typical feature of AIDS people

Ip. C 1998 According to research, selenium can prevent and treat a series of diseases such as liver
cancer, gastrointestinal cancer, skin cancer, etc.

With the continuous development and maturity of the theoretical foundation of selenol-
ogy abroad, people have shifted their perspectives to develop a series of selenium-enriched
products involving different levels and fields [17,18]. From inorganic selenium to natural
organic selenium; from natural selenium-containing crops to today’s high-tech nanosele-
nium, the transformation has gone through three stages: natural transformation→ artificial
transformation→ synthetic organic selenium-rich products [19,20]. China’s selenium-rich
agriculture is still in the initial stage, the corresponding research is still limited, there are
not many statistics, and the economy needs less analysis. Geographically, it is mainly
concentrated in selenium-rich areas, especially in the two areas of Hubei Enshi and Shaanxi
Ankang, where the most research is conducted; for the research content, there are more
studies on the mechanism of selenium’s physiological effects, selenium-rich production
technology, selenium-rich product quality and quality and safety standards.

The following mainly summarizes the research progress of the selenium-rich industry
in China and the Enshi region from the research of selenium-rich agricultural products
development, selenium-rich agricultural industrialization, selenium-rich agricultural brand
research, selenium-rich agricultural research and development, and selenium-rich agricul-
tural policy research.

(1) Research on the development of selenium-rich agricultural products
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Research [21] divided selenium-rich products into three categories based on the biolog-
ical role of selenium, natural selenium-rich products (such as selenium-rich tea, selenium-
rich mineral water and selenium-rich products with added fortification of selenium such as
milk drinks, dairy products, soy milk, cookies, etc.) and artificially transformed selenium-
rich products produced by the microbial transformation method, plant transformation
method and animal transformation method. Research [22] shows that most of the current
technical content of selenium-rich foods is low, the technical level needs to be improved,
and scientific proof of the transformation mechanism of selenium-rich foods is a direction of
future scientific research; inexpensive and good-quality selenium-rich foods are welcomed
by the market.

As the awareness of selenium supplementation for all people has not been formed,
selenium-rich products are mainly for high-end consumer groups. The research [23] has
come to the conclusion that people’s acceptance of selenium-rich products is roughly
positively related to their income and cultural level after investigation. This provides an
important reference for the marketing strategy of selenium-rich products.

(2) Research on the industrialization of selenium-rich agriculture

Research [24] in the development of the Jiangxi Fengcheng selenium-rich industry
proposed the development of four major industrial clusters, such as selenium-rich agricul-
tural products, food deep-processing industry, high-tech product transformation industry
and ecological tourism, to create an ecological selenium-rich industrial corridor integrating
selenium-rich product production, processing, tourism and education; research [25] shows
that we should establish a vertical industrial chain model, strengthen the collaboration
between the upstream and midstream and downstream industries, and build the core
industrial chain competitiveness.

(3) Research on selenium-rich agriculture brand

Research [26] shows that regional branding operation is an advanced strategy to
improve the competitiveness of the selenium-rich characteristics agriculture. Research [27]
shows that in the process of regional branding development of selenium-rich agricultural
products in Ankang, the regional brand operation and management mode of “government-
led, chamber of commerce and association-mediated, and enterprise participant roles”
should be established; the protection of “geographical indication agricultural products”
should be strengthened. The study in [28] pointed out the problems of branding operations
for selenium-rich products in Shaanxi: vague brand positioning, unclear brand construction
actors, insufficient investment in brand construction, lack of standardization and unity in
brand development, unsound service support system, and low level of brand cultivation
and management. Research [29] advocates determining the brand positioning of “green,
selenium-rich and healthy”, specifying that the government is the leading actor in regional
brand construction, and the enterprises in the cluster are the main subjects of regional
brand formation activity, advocating improving the efficiency of brand allocation and
strengthening the standardization and unity of brand development. Research [30] advocates
making full use of the publicity platform of the “Qingqiahui”, “Xiqiahui” and other large-
scale exhibition and marketing activities inside and outside Qinghai province to promote
Qinghai in a multi-angle, deep and continuous manner by holding press conferences,
making exhibition boards and issuing investment guides, etc. By holding press conferences,
producing exhibition boards, issuing investment guides, etc., we will promote the brand
of “China’s highland ecological selenium capital” continuously. Research [31] that in the
organizational form of company science and technology base (cooperative, association)
farmers should be used, with the company and farmers forming a community of economic
interests, risk sharing, unified production standards and joint development of the market.

(4) Selenium-rich agricultural science and technology research and development

Research [32] shows that the integration of selenium-rich science and technology
resources in Shaanxi Province has formed a model of science and technology innovation
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resources integration based on industry, led by the government and by enterprises and
supported by local universities, as a platform which effectively promotes the upgrading
and development of regional special industries. The Yang Xing study [33] recommends
that the government, relevant scientific research units and quality inspection departments
should do a good job in the census of selenium resources, development of a natural
selenium-rich food labeling system, construction of a technical platform for selenium-rich
resource development, development and implementation of selenium-rich food selenium
content classification standards, etc., and raise funds through multiple channels to increase
the financial investment for the scientific and technological support of the selenium-rich
industry. Research [34] advocates to make good use of modern agricultural science and
technology, combine green agricultural technology, green agricultural products processing
technology, modern biotechnology and industrial equipment with cultural creativity and
cultural and artistic activities, construct a multi-level pollution-free, green agricultural
industry value system with regional characteristics and benign interaction with each other,
and improve the market competitiveness of regional selenium-rich foods.

(5) Policy research on selenium-rich agriculture

Government guidance to promote industrial upgrading is very important for the
development of selenium-rich agriculture. Research [35] recommends that the government
should make a comprehensive plan for the base of selenium-rich agricultural products,
the layout of the selenium-rich food industry, the design of a circulation system and key
development plan projects to support industrial policies, etc., to cultivate leading enter-
prises and promote scientific development. Research [36] advocates that the government
should implement overall development with a focus according to market demand, resource
ecology and industrial layout, with reference to the regional economic layout of the Enshi
Prefecture, and build high-quality, high-yield, high-efficiency, ecological and safe industrial
regions with characteristics in each city and district. The study in [37] advocates that the
government should promote the industrialization of selenium-rich products, coordinate
the relationship between the pre-production, production and post-production business
entities, and provide policy, tax, financial and technical support for enterprises.

3. Structure of Consumers’ Willingness to Purchase

The development of resources should ensure sustainability and should be used rea-
sonably [38]. On the basis of meeting existing needs, there should also be some room to
ensure future development needs [39]. This requires government to regulate and allocate
markets, so as to effectively allocate resources and improve utilization efficiency of re-
sources. Through the combination of government and market, we can attach importance to
property rights, update technology, clean the environment and reduce pollution. As far
as selenium resources are concerned, resources stored at this stage are relatively balanced,
but people have a large demand for selenium-rich resources, resulting in a large amount
of development and production of selenium resources. Mining without a reasonable plan
may damage the existing ecological balance and cause improper waste. Therefore, people
should pay attention to the protection of the selenium resource development process, and
can improve the environmental balance and promote the selenium content of organisms by
assisting the use of selenium fertilizer to enhance for soil ventilation. See Figure 1 below.
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The theory of rational behavior holds that human behavior will be affected by behav-
ioral attitudes and subjective norms, and ultimately behavior will affect behavior. The
theoretical model of rational behavior is shown in Figure 2.
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However, people are not necessarily rational in their actual behavior process, and their
behavior will also be affected by other factors. Therefore, the theory of planned behavior was
proposed in 1991 based on the theory of rational behavior. The theoretical model of planned
behavior is shown in Figure 3. The two models of rational behavior theory and planned
behavior theory are based on the premise that individuals can make logical and reasonable
decisions and conduct specific behaviors by evaluating the information available.
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The model innovation in this paper has three points: First, many researchers classify
cognition as one of the attitude variables, or ignore this variable. The study [40] found
that consumers’ perceptions are influenced by the concept of environmental protection
and also found that consumers’ perceptions affect two variables of trust. Therefore, in
this model, cognition is regarded as a single variable, so that the formation of consumers’
purchase intention psychology can be clearer and clearer. Second, based on the theory of
planned behavior and the theory of green purchase behavior, the variable of environmental
awareness is introduced into the model. It is found that environmental awareness may not
only affect consumers’ purchase intention, but also affect attitude variables, thus indirectly
affecting their purchase intention. Third, information asymmetry theory is introduced
into the model to explore the interaction mechanism among cognition, trust, attitude and
purchase intention. The above three innovations can make the purchase intention model
more perfect and convincing. See Figure 4 below, where, H1–H11 represents different data
flows and process directions.
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The study [43] concluded that the factors affecting consumers’ willingness to pur-

chase selenium-enriched agricultural products can be divided into internal and external 

Figure 4. Purchase Intention Model of Organic Agricultural Products.
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The study [41] concluded that consumer buying behavior is the process of discovering,
purchasing, using and evaluating goods to satisfy their needs and desires. This process
includes both the subjective psychological activities and objective material activities of
consumers. From a professional perspective, consumers’ purchase behavior is composed
of a series of links, that is, consumers’ purchase behavior is a systematic purchase decision-
making process (as shown in Figure 5). Many internal and external factors affect this
process. In this process, purchase decisions play a major role, in which the correctness of
decisions directly determines effectiveness of purchase behavior.
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Many factors have an impact on consumers’ purchase behavior, among which there
are four factors that have greatest impact on consumers’ purchase behavior: consumer
factors, product factors, seller factors and consumption situation factors [42]. This paper
will mainly study consumer factors. The so-called consumer factors refer to social factors,
cultural factors, psychological factors and personal factors that affect consumer purchase
behavior, as shown in Figure 6 below.
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The study [43] concluded that the factors affecting consumers’ willingness to purchase
selenium-enriched agricultural products can be divided into internal and external factors.
Under the combined effect of both factors, factors that affect consumers’ willingness to
purchase selenium-rich agricultural products are divided into four parts: personal and
family factors, cognitive and attitude factors, health and environmental protection moti-
vation factors and product and market factors. Among them, personal and family factors
include consumers’ gender, age, education level, marital status, occupation, family size,
family structure, family income, etc. Attitude and risk cognition factors include consumers’
demand motivation, cognition, learning, belief, evaluation, risk cognition, etc. Motivational
factors for health and environmental protection include consumers’ concern for their own
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health and that of their families, healthy behaviors, awareness and behavior of protect-
ing the natural ecological environment, etc. These factors constitute internal factors that
affect consumers’ purchase intention and play a role in consumers’ purchase intention
through internal influence. In addition, product and market factors of selenium-rich agri-
cultural products include the quality and safety of selenium-rich agricultural products,
selenium-rich certification, nutrition, taste, packaging, price, channel, convenience, promo-
tion, communication, etc. These factors constitute external factors that affect consumers’
willingness to purchase selenium-rich agricultural products, and play a certain role in
consumers’ purchase behavior through external influence. See Figure 7 below.
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This paper proposes a theoretical model as shown in Figure 8. The whole model con-
sists of three parts: (1) How product attributes, product knowledge, shopping atmosphere,
price sensitivity and green awareness affect consumers’ purchase attitude towards green
agricultural products; (2) How purchasing attitude affects consumers’ willingness to buy
green agricultural products; (3) The moderating effect of purchase channels on product
attributes, product knowledge, shopping atmosphere, price sensitivity, green awareness
and consumers’ attitudes towards purchasing green agricultural products, among which
purchase channels mainly select supermarkets and farmers’ markets where consumers
choose to purchase green agricultural products more frequently for comparative research.
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4. Logistic Regression Algorithm

A logistic regression model is a probabilistic nonlinear regression model, and also an
analysis method of multivariable relationships [44]. It is intended to explain the relationship
between classification results, that is, dependent variable p, and multiple influencing factors,
that is, independent variable x. The basic principle of logistic regression analysis is to use
a set of data to fit the logistic regression model, which is used to reveal the relationship
between a number of independent variables x and a dependent variable p value, reflecting
interdependence between p and x. A logistic regression model can effectively limit the
range of dependent variables to [0, 1], so it is particularly suitable for studies where the
dependent variable is a binary variable. In the study conducted in this paper, the dependent
variable of consumers’ willingness to buy selenium-rich agricultural products is “yes” or
“no”, and number is “0” or “1”, so this paper intends to use a logistic regression model
for analysis.

Logistic regression analysis model is:

p = f

(
β0 +

n

∑
i=1

βixi

)
=

1

1 + exp−
(
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n
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βixi
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(
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After transforming Equation (1), Equation (2) is obtained:

Ln
(

p
1− p

)
= β0 +

n

∑
i=1

βixi (2)

Empirical model of consumers’ willingness to purchase organic agricultural products:
Y = F(X1, X2, X3, X4).

Among them, Y is consumer’s willingness to purchase selenium-rich agricultural
products. In this model, there are four factors that affect consumer’s willingness to purchase
selenium-rich agricultural products: X1 is consumer’s personal and family factors, X2
is consumer’s attitude towards selenium-rich agricultural products and risk perception
factors, X3 is consumer’s health and environmental protection motivation factors, and X4
is product and market factors of selenium-rich agricultural products. Each aspect of factors
is reflected by several specific variables. There are 22 such variables, and results of these
22 variables are all from the questionnaire.
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Y = 0 means consumers have no intention to purchase selenium-rich agricultural products,
and Y = 1 means consumers have intention to purchase selenium-rich agricultural products.

X1 = f (x1, x2, x3, x4, x5, x6, x7, x8) (3)

In above formula, x1 represents gender of consumer, x2 represents age of consumer,
x3 represents education level of consumer, x4 represents marital status of consumer, x5
represents occupation of consumer, x6 represents family size of consumer, x7 represents
whether there are elderly or children in family structure of consumer, and x8 represents
monthly family income of consumer.

X2 = f (x9, x10, x11, x12) (4)

In above formula, x9 represents understanding degree of selenium-rich agricultural
products, x10 represents trust degree of selenium-rich agricultural products, x11 represents
evaluation degree of selenium-rich agricultural products, and x12 represents risk awareness
degree of food safety.

X3 = f (x13, x14) (5)

In above formula, x13 represents degree of consumers’ concern for environmental
protection, and x14 represents degree of consumers’ concern for health.

X4 = f (x15, x16, x17, x18, x19, x20, x21, x22) (6)

In above formula, x15 represents quality and safety of selenium-rich agricultural prod-
ucts, x16 represents price level of selenium-rich agricultural products, x17 represents nutri-
ent richness of selenium-rich agricultural products, x18 represents freshness of selenium-
rich agricultural products, x19 represents health and environmental protection of selenium-
rich agricultural products, x20 represents selenium-rich certification of selenium-rich agri-
cultural products, x21 represents convenience of purchasing selenium-rich agricultural
products, and x22 represents publicity level of selenium-rich agricultural products.

In this way, we will establish specific logistic regression equation as follows:

Ln
(

p
1− p

)
= β0 + β1x1 + β2x2 + · · ·+ β21x21 + β22x22 (7)

In this formula, p represents probability that consumers are willing to buy selenium-
rich agricultural products, which is a dependent variable. It represents whether consumers
are willing to buy selenium-rich agricultural products, where 1 represents willing to buy,
and 0 represents unwilling to buy; βi is used to represent regression coefficient of each
influencing factor; N represents number of regression factors; xi is an independent variable,
representing i influencing factor; β0 is constant of regression equation.

So, we can establish logistic model as follows:

Ln
(

p
1−p

)
= 2.036 + 0.541×Health and environmental protection factors

+0.678× Family characteristics factor
+1.227×Attitude factor+0.496× Price factor

+0.567×Gender and cognitive factors

(8)
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p =
e

2.036 + 0.541×Health and environmental protection factors
+0.678× Family characteristics factor

+1.227×Attitude factor+0.496× Price factor
+0.567×Gender and cognitive factors

1 + e

2.036+0.541×Health and environmental protection factors
+0.678× Family characteristics factor

+1.227×Attitude factor+0.496× Price factor
+0.567×Gender and cognitive factors

(9)

If probability of predicted value p is greater than 0.5, sample will be classified into
willing to buy group. On contrary, if probability of predicted value p is less than 0.5, sample
will be classified into unwilling to buy group.

5. Results

A total of 220 questionnaires were distributed and 209 were returned. Discount-
ing invalid questionnaires that consumers missed or had obvious problems, there were
186 valid questionnaires, with an effective sample rate of 88.99%. This basically conforms
to sample size selection criteria for a social survey, so the survey results of the questionnaire
are also valid.

(1) Gender. From the perspective of gender distribution, there were 90 males in
186 valid samples, accounting for 48.39% of valid samples, and 96 females, accounting
for 51.11% of valid samples, of which the proportion of females was basically the same.
Generally, we think that in family life, women usually take main role in food purchasing, so
women are also the majority of consumers purchasing selenium-rich agricultural products.
However, according to a previous analysis of this paper, the impact of gender on consumers’
willingness to purchase selenium-rich agricultural products is uncertain, so we did not
deliberately choose women for the survey sample as some surveys did, and the gender ratio
is quite meaningful. (2) Age distribution. In survey results, the range of the age distribution
was large, ranging from 20 years old to over 60 years old. In the questionnaire design,
respondents were divided into four age groups, including 1 person under 20 years old,
accounting for 0.5% of the valid sample, 112 people between 20 and 40 years old, accounting
for 60.22% of the valid sample, 70 people between 40 and 60 years old, accounting for
37.63% of the valid sample, and 3 people over 60 years old, accounting for 1.61% of
the valid sample. Among them, the number of people under 20 and over 60 years old
was small, and consumers under 20 years old are not mainly responsible for purchasing
agricultural products in their families, so they should be avoided as much as possible
in investigating the sample selection process. Due to the limitation of education level
and vision, the elderly over 60 years old had difficulty in understanding the contents of
the questionnaire, which investigators were required to explain item by item during the
survey, which was very time-consuming and energy-consuming, so they represent a small
proportion in the sample selection. (3) Education level. From perspective of education
level, distribution of educational background was relatively concentrated. There were only
17 people with junior high school education or below, accounting for 9.14% of the valid
sample. There were 40 people with senior high school education or technical secondary
school education, accounting for 21.51% of the valid sample. There were 95 people with
university education or college education, accounting for 51.1% of the valid sample. There
were 34 people with a master’s degree or above, accounting for 18.28% of the valid sample.
On the whole, most of respondents had a high educational background, with 70.4% of
respondents having a college degree or above and 29.6% of respondents having a high
school education or below. (4) Marital status. In terms of marital status, the number of
unmarried people was 54, accounting for 29.03% of the valid sample, and the number
of married people was 132, accounting for 70.97% of the valid sample. Among them,
the number of married people was significantly higher than unmarried people, because
they tended to be over 20 years old in age distribution, and married people account for
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majority of these people. When married people assume responsibility for purchasing
in the family, they will consider the health and nutrition needs of their families, which
is consistent with fact. (5) Occupation. From perspective of occupational distribution,
the questionnaire distinguished six main options, including only 10 unemployed people,
accounting for 5.4% of valid sample, 9 self-employed people, accounting for 4.84% of the
valid sample, 70 employees of private enterprises, accounting for 37.63% of the valid
sample, 40 employees of state-owned enterprises and public institutions, accounting for
21.50% of the valid sample, 10 civil servants, accounting for 5.38% of the valid sample, and
46 others, accounting for 24.73% of the valid sample. In the whole sample distribution,
the proportion of employees in private enterprises, state-owned enterprises and public
institutions was relatively high. After inquiry, a small number of respondents who filled
other occupations were foreign enterprise employees, and the others were freelancers and
college students. See Table 2 below.

Table 2. Statistics of Basic Personal Information of Respondents.

Gender Age

Male Female Under 20 20–40 Years Old 40–60 Years Old Over 60

Number of people 90 96 1 112 70 3

Proportion 48.39% 51.11% 0.5% 60.22% 37.63% 1.61%

Marital status Education level

Unmarried Married Junior high
school and below

High school and
technical secondary

school

Undergraduate and
junior college Master or above

Number of people 54 132 17 40 95 34

Proportion 29.03% 70.97% 9.14% 21.51% 51.1% 18.28%

Occupation

Be unem-
ployed

Self-employed
person

Staff of private
enterprises

Staff of state-owned
enterprises and public

institutions
Civil servant Other

Number of people 10 9 70 40 11 46

Proportion 5.4% 4.84% 37.63% 21.50% 5.38% 24.73%

(1) Family size. In the questionnaire, we used characteristics of the family population
to represent family size, and set three segments, including 23 families with two or fewer
people, accounting for 12.37% of the sample, 147 families with three to four people, account-
ing for 79.03% of the sample, and 14 families with five or more people, accounting for 7.53%
of the sample. In terms of overall distribution, 3–4 families account for largest proportion,
which is consistent with the actual situation of respondents. (2) Family structure. In setting
the variable of family structure, we distinguished whether there were elderly or children in
the family. A total of 86 respondents had elderly or children in their families, accounting
for 46.24% of the sample, and 100 respondents had no elderly or children in their families,
accounting for 53.76% of the sample. The reason for choosing this variable is that if there are
elderly and children in the family, the family will consider the impact of goods on the health
and safety of the elderly or children when purchasing goods, which will affect consumers’
purchase intentions. (3) Family income. We used the average monthly income of families to
express this variable. The average monthly income of respondents was widely distributed,
and we divided it into six sections, including 20 families with a monthly income of less
than CNY 2000, accounting for 10.75% of the sample; there were 40 families with a monthly
income of CNY 2000–4000, accounting for 21.50% of the sample; there were 76 families
with a monthly income of CNY 4000–6000, accounting for 40.86% of the sample; there were
20 families with a monthly income of CNY 6000–8000, accounting for 10.75% of the sample;
there were 19 families with a monthly income of CNY 8000–10,000, accounting for 10.21%
of the sample; there were 11 families with a monthly income of more than CNY 10,000,
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accounting for 5.91% of the sample. Among them, the number of families with a monthly
income of CNY 4000–8000 reached 96, accounting for 51.6% of the sample, which basically
conforms to the distribution of residents’ income levels. See Table 3 below.

Table 3. Statistics of basic family information of respondents.

Family Size Family Structure

Less Than 2
Persons 3–4 Persons More Than 5

People
There Are Old People

or Children No Old People or Children

Number of people 25 147 14 86 100

Proportion 12.37% 79.03% 7.53% 46.24% 53.76%

Family income

Below 2000 2000–4000 4000–6000 6000–8000 8000–10,000 Above 10,000

Number of people 20 40 76 20 19 11

Proportion 10.75% 21.50% 40.86% 10.75% 10.21% 5.91%

Food safety problems now occur frequently in society, and food safety problems are
reported from time to time throughout country. People pay more and more attention to
food safety, even to an unprecedented extent. We used a Likert scale to measure consumers’
concern about food safety issues. The five level scale is divided into: 1 = not concerned;
2 = not much attention; 3 = general concern; 4 = relatively concerned; 5 = very concerned.
Among the sample, 51 people were very concerned, 77 people were more concerned and
42 people were generally concerned; the number of people who chose these three options
accounted for 91.4% of sample, which means that more than 90% of respondents showed
concern about food safety. In addition, 15 people did not pay much attention to food safety,
and only one person did not pay attention to food safety at all. This shows that food safety
has been popularized, and almost no one does not pay attention. See Figure 10 below.
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Figure 10. Consumers’ attention to food safety.

The same method was used to conduct a statistical analysis on the degree of consumers’
concern for their own and their families’ health and degree of consumers’ concern for
environmental protection. The number of consumers who paid close attention to their
own health and their families’ health reached 88, accounting for about half of respondents,
and the number of consumers who paid close attention to their own health and that of
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their families reached 72 and 23, respectively, accounting for 38.7% and 12.4% of sample,
respectively. Only three people who deserved attention choose not to pay close attention to
their own health and that of their families. This fully shows that in today’s society, with
improvement of living standards, people pay much attention to their own and their families’
health. On the issue of consumers’ attention to environmental protection, 15 people chose
to pay great attention, 95 people chose to pay more attention, and 63 people chose to pay
general attention. These three kinds of people accounted for 91.9% of the sample, and only
8.1% chose not to pay much attention or not to pay attention, indicating that people also
pay high attention to environmental protection, but compared with health and safety, the
proportion of people who pay much attention to environmental protection is still small.
See Figure 11 below.
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In order to understand consumers’ understanding and cognition of selenium-rich
agricultural products, we gathered statistics through a questionnaire survey. According
to the survey results, the number of people who did not know or knew a little about
selenium-rich agricultural products reached 37 and 99 respectively, accounting for 19.9%
and 53.2% of total number of respondents, respectively, accounting for about three quarters
of the sample number. This shows that most consumers still have a low understanding
of selenium-rich agricultural products. The number of people who generally knew about
selenium-rich agricultural products was 31, accounting for 16.7% of the sample number, and
number of people who were relatively familiar with selenium-rich agricultural products
was 17, accounting for 9.1% of the sample number. Only two people know selenium-rich
agricultural products very well, only 1.1% of the sample number. This result is far from that
of foreign countries. It may be that most people, as ordinary consumers, think that selenium-
rich agricultural products are luxury goods. At the initial stage of development of the
selenium-rich agricultural products market, only a few people know about selenium-rich
agricultural products. See Figure 12 below.

In the survey on consumers’ trust in selenium-rich agricultural products, only 1.1%
of consumers expressed their strong trust in selenium-rich agricultural products, 7.5% of
consumers expressed their trust in selenium-rich agricultural products, and 34.4% of con-
sumers generally believed in selenium-rich agricultural products. The proportion of people
who choose these three results was improved compared with consumers’ understanding
of selenium-rich agricultural products. In addition, 39.2% of consumers did not trust
selenium-rich agricultural products, and 17.7% of consumers do not trust selenium-rich
agricultural products at all. Compared with consumers’ understanding of selenium-rich



Appl. Sci. 2023, 13, 1859 15 of 21

agricultural products, the degree of distrust of selenium-rich agricultural products de-
creased. This result may be due to the high price and market positioning of selenium-rich
agricultural products, and consumers feel that selenium-rich agricultural products are
trustworthy based on their experience of paying for everything. See Figure 13 below.
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In addition, in the survey of consumers’ evaluation of selenium-rich agricultural prod-
ucts, 1.1% of consumers thought that the quality of selenium-rich agricultural products
was very good, 13.4% of consumers thought that the quality of selenium-rich agricultural
products was good, giving a total of only 14.5% of consumers for these two proportions,
which shows that there are not many consumers who have high evaluation of selenium-rich
agricultural products. A total of 68.3% of consumers thought that the quality of selenium-
rich agricultural products was average, which accounts for a large proportion. This may be
because some consumers do not feel that the quality of selenium-rich agricultural products
is superior to ordinary agricultural products, so they cannot make comments on them and
can only choose the same quality. The proportion of poor and bad parity for selenium-rich
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agricultural products was 11.8% and 5.4%, respectively, which is also small. The question-
naire also designed a question to find what effect consumers think long-term consumption
of selenium-rich agricultural products has on health to further analyze consumers’ parity
of selenium-rich agricultural products. The proportion of consumers who though that the
effect was very good and good was 4.8% and 30.1%, respectively, while the proportion
who thought that effect was average was 38.7%, and the proportion of consumers who
chose some effect and no effect was 17.7% and 8.6%, respectively. In process of evaluating
the effect of selenium-rich agricultural products, consumers were conservative, probably
because most consumers have not been eating selenium-rich agricultural products for a
long time, so they can only make such an evaluation. See Figure 14 below.

Appl. Sci. 2023, 13, x FOR PEER REVIEW 17 of 22 
 

 

Figure 14. Frequency comparison of consumers’ quality evaluation and effect evaluation of organic 

agricultural products. 

This paper mainly studied consumers’ willingness to buy selenium-rich agricultural 

products. This question was posed directly in the questionnaire. Of 186 valid samples, 149 

people chose to buy, which accounted for 80.1% of the total, and 37 people chose not to 

buy enough, which only accounted for 19.1% of the total, a small proportion. This shows 

that, today, with frequent food safety problems, most consumers are willing to buy agri-

cultural products with a high level of safety such as selenium-rich agricultural products. 

Regarding the problem of the higher cost of selenium-rich agricultural products, 51.6% of 

consumers were willing to pay a premium of less than 20%, 38.7% chose 20–40%, 3.8% 

chose 40–60%, no consumer chose 60–100%, and only 5.9% chose not to consider price 

factors. From the results, it can be seen that more than half of consumers can accept a 

premium of less than 20%, which is directly related to the consumption level of most con-

sumers. Of course, there are also consumers who do not care about price. On one hand, 

consumers are more interested in healthy and environment-friendly consumption mo-

tives, and on other hand, they are different in consumption levels. See Figures 15 and 16 

below. 

 

Figure 15. Consumers’ willingness to purchase organic agricultural products. 

0

10

20

30

40

50

60

70

80

90

100

No effect A little bit
effective

Average effect Good effect The effect is
very good

impact assessment Quality evaluation

20%

80%

unwilling willing

Figure 14. Frequency comparison of consumers’ quality evaluation and effect evaluation of organic
agricultural products.

This paper mainly studied consumers’ willingness to buy selenium-rich agricultural
products. This question was posed directly in the questionnaire. Of 186 valid samples,
149 people chose to buy, which accounted for 80.1% of the total, and 37 people chose not
to buy enough, which only accounted for 19.1% of the total, a small proportion. This
shows that, today, with frequent food safety problems, most consumers are willing to
buy agricultural products with a high level of safety such as selenium-rich agricultural
products. Regarding the problem of the higher cost of selenium-rich agricultural products,
51.6% of consumers were willing to pay a premium of less than 20%, 38.7% chose 20–40%,
3.8% chose 40–60%, no consumer chose 60–100%, and only 5.9% chose not to consider
price factors. From the results, it can be seen that more than half of consumers can accept
a premium of less than 20%, which is directly related to the consumption level of most
consumers. Of course, there are also consumers who do not care about price. On one hand,
consumers are more interested in healthy and environment-friendly consumption motives,
and on other hand, they are different in consumption levels. See Figures 15 and 16 below.

According to statistics on the frequency of consumers buying selenium-rich agricul-
tural products, 17.7% of consumers never bought selenium-rich agricultural products,
76.4% of consumers occasionally bought selenium-rich agricultural products, and only
5.9% of consumers often bought selenium-rich agricultural products. This shows that
selenium-rich agricultural products cannot become daily consumer goods for the majority
of consumers in the same way as ordinary agricultural products. Only a small number of
consumers had the will and ability to regularly consume selenium-rich agricultural prod-
ucts. In addition, the types and quantities of selenium-rich agricultural products on the
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market are also very limited, unlike wholesale sales of ordinary agricultural products, so
there are fewer consumers who can buy them often. The products and market information
of selenium-rich agricultural products are described as follows (Table 4): among consumers,
10.75% chose to buy selenium-rich agricultural products from farmers’ markets, while
most ordinary farmers’ markets do not sell selenium-rich agricultural products, which
affects the convenience of buying enough. Therefore, 6.99% of consumers thought it was
inconvenient or quite inconvenient to buy selenium-rich agricultural products. In addition,
6.5% of consumers thought that the publicity of selenium-rich agricultural products was
very small, and 36.5% of consumers thought that the publicity of selenium-rich agricultural
products was relatively small. In terms of the proportion of people, because government or
dealers give little publicity to selenium-rich agricultural products, some consumers did
not understand the functional characteristics of selenium-rich agricultural products, which
also affects consumers’ purchase intentions to a certain extent. See Figure 17 below.
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Figure 15. Consumers’ willingness to purchase organic agricultural products.
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Table 4. Statistical table of consumers’ description of organic agricultural products and market conditions.

Purchase Channel

Farm Product Market Supermarket Exclusive Shop Online Store Other

Number of people 20 135 22 5 4

Proportion 10.75% 72.58% 11.83% 2.69% 2.15%

Convenience

Inconvenient Not very convenient Commonly Quite convenient Very convenient

Number of people 13 73 70 30 0

Proportion 6.99% 39.25% 37.63% 16.13% 0%

Publicity

Very small Small Commonly Large Very large

Number of people 12 58 100 14 2

Proportion 6.5% 31.19% 53.76% 7.53% 1.08%
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This paper used logistic regression analysis to process and analyze the question-
naire data of consumers’ willingness to purchase selenium-rich agricultural products,
and obtained the following conclusions: (1) According to the data processing results, the
proportion of consumers who have a purchase intention for selenium-rich agricultural
products has reached 80.1%, which is basically consistent with the proportion of 82.3% who
actually exhibit purchase behavior (occasional purchase and frequent purchase). However,
only 5.9% of consumers often buy selenium-rich agricultural products, indicating that the
purchasing power of consumers for selenium-rich agricultural products is insufficient, and
the development of the selenium-rich agricultural products industry needs to be further
promoted. (2) Consumers’ attitude towards selenium-rich agricultural products has an
impact on consumers’ willingness to buy selenium-rich agricultural products. The more
positive consumers’ attitudes towards selenium-rich agricultural products, the stronger the
willingness to purchase. However, in the actual survey, only 8.6% of consumers expressed
relative or great trust, and 14.5% of consumers thought selenium-rich agricultural products
were relatively good or very good. Consumers’ low trust and evaluation of selenium-rich
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agricultural products directly lead to low willingness to purchase selenium-rich agricultural
products, which affects the market development of selenium-rich agricultural products, and
consumers’ trust in selenium-rich agricultural products needs to be further improved [45].
(3) The family characteristics of consumers influence consumers’ purchase of selenium-rich
agricultural products. Consumers’ family size, whether there are old people or children in
the family structure, family income and purchase intention have an impact on consumers.
The larger the family size, whether there are old people or children in the family, and the
higher the family income, the stronger the consumers’ willingness to purchase selenium-
enriched agricultural products. (4) Consumer health and environmental motivation factors
have an impact on consumers’ willingness to purchase selenium-enriched agricultural
products. Consumers’ environmental and health motivation factors include consumers’
concern for their own and their family’s health, concern for environmental protection and
concern for food safety. The higher the consumer’s concern, the stronger the willingness
to purchase selenium-rich agricultural products. The proportion of consumers who are
more concerned about health, environmental protection and food safety reaches 86%, 59.2%
and 68.8% respectively, which has a positive impact on consumers’ willingness to purchase
selenium-rich agricultural products. (5) The gender and cognitive factors of consumers
have an impact on consumers’ willingness to purchase selenium-rich agricultural products.
Among them, male consumers are more willing to buy selenium-rich agricultural prod-
ucts. The higher the consumers’ knowledge of selenium-rich agricultural products, the
stronger the willingness to buy selenium-rich agricultural products. However, 73.1% of
consumers know little or very little about selenium-rich agricultural products, which leads
to consumers’ reluctance to buy selenium-rich agricultural products. Therefore, it is neces-
sary to widely publicize selenium-rich agricultural products so that more consumers can
understand selenium-rich agricultural products. (6) Consumers’ concern about the price of
selenium-rich agricultural products has an impact on consumers’ purchase of selenium-rich
agricultural products. The higher the concern of consumers about the price of selenium-rich
agricultural products, the lower the price premium, compared with ordinary agricultural
products, consumers are willing to pay for selenium-rich agricultural products. A total of
62.9% of consumers are concerned or very concerned about the price; 90.3% of consumers
can only accept less than a 40% premium for selenium-rich agricultural products compared
with ordinary agricultural products, which further indicates that the price has a great
impact on consumers’ decisions to buy selenium-rich agricultural products, which should
expand the production scale of selenium-rich agricultural products and reduce the price of
selenium-rich agricultural products.

6. Conclusions

From the elaboration and analysis of this paper, we can learn that it is especially
necessary to systematically analyze and consider consumers’ willingness to purchase
selenium-rich agricultural products, which has certain research significance and practi-
cal value. By analyzing the current consumers’ willingness to purchase selenium-rich
agricultural products, this paper proposes effective strategies for the industrialization of
selenium-rich agriculture: building a scientific R&D management platform, accelerating
the speed of scientific and technological innovation, creating demonstration bases, shaping
selenium-rich brands, compiling scientific selenium-rich standards, clarifying relevant
supporting technical regulations, highlighting the leading role of leadership, and increasing
the support of relevant policies. It is hoped that the content and results of this research and
analysis can attract the attention of research staff towards the industrialization development
of selenium-rich agriculture, and obtain the corresponding inspiration and help from them,
so as to enhance the actual effect of the industrialization development of selenium-rich agri-
culture, and then accelerate the speed of the industrialization development of selenium-rich
agriculture in China.
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