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A B S T R A C T   

Several factors influence consumer preferences for food and agriculture. Knowing and evaluating these factors is 
necessary to promote the purchase and consumption of healthy products and correct nutritional behaviors. This 
study aims to identify and evaluate the risks that consumers face when buying healthy products. For this purpose, 
the sources of risk were displayed in a matrix, and the factors influencing the motivational risk of buying these 
products were investigated using the generalized ordinal logit method. The sample size in this study is 359 
households that live in Mashhad- Iran, and the information on the samples is collected from an online ques
tionnaire. The results of the risk matrix show that worrying about the low level of household income is the 
highest risk score, and low trust in the advice of others has the lowest score. Variables of age, education, 
nutritional knowledge, special diet, importance to product health, and presence of children under five years old 
in the household have positive effects on the risk. Variables of household expenses and government supervision 
have a negative effect. Suggestions like reforming the production and processing system of nutrition and agri
culture in order to supply healthy, cheap, and accessible products, improving the level of nutrition and public 
awareness about the risks of not consuming healthy products are also made to reduce barriers to healthy 
nutrition.   

1. Introduction 

In recent years, there has been a significant increase in public dis
cussions concerning food dangers and the associated risks to human 
health (Rosati and Saba, 2004). This issue affects individuals of all ages, 
races, genders, and income levels. The development of science and 
technology has not only brought benefits to people but has also resulted 
in various adverse effects. For instance, the use of chemical fertilizers 
and pesticides has greatly enhanced agricultural output. However, their 
overuse can lead to the presence of harmful residues in food, posing 
health risks such as cancer and neurological issues. Additionally, these 
residues can contaminate water sources and cause environmental harm 
(Xu and Sun, 2021). 

As a result of the detrimental impact of genetically modified organ
isms, pesticides, and other manufactured chemical products commonly 
used in agricultural practices, consumers have taken an interest in 
consuming healthier food and agricultural products (Nagib and Naka, 
2020; Gupta and Sarkar, 2022). In other words, consumers are looking 
for a healthier diet and lifestyle due to the increase in diet-related 

chronic diseases and the subsequent environmental damage caused by 
food production and consumption (Menozzi et al., 2020; Chen et al., 
2009). 

Adopting healthy food affects population health, trade, the economy, 
and livelihoods, and to achieve it substantial changes in individuals’ 
food choices are required, and motivation plays a central role in change 
(Marty et al., 2022). World Health Organization reports show that Iran is 
not in a good position, owing to malnutrition and a failure to follow the 
principles of optimal use of chemical fertilizers, poisons, and hormones 
for pest control in fields, as well as their effects and compounds 
remaining in agricultural products. The high rates of cancer, particularly 
digestive tract cancer, in Iran compared to other countries are linked to 
the presence of cadmium and nitric oxide. Different cities are experi
encing this crisis at varying levels depending on their population, size, 
location, and economic condition. 

Mashhad is Iran’s second-largest and populous city after the capital 
of the country and one of most important agricultural centers. Mashhad 
has seen an increase in the incidence of incurable diseases caused by 
unhealthy food in recent decades, including neurological and 
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respiratory ailments, malignancies, and cardiovascular disease (Rani 
et al., 2021). Despite numerous efforts to promote the choice of healthy 
food products, this situation is still an issue for Mashhad (Kuchaki et al., 
2017). Food choices are complex and affected by various factors. Un
derstanding the determinant factors affecting food choices could aid 
policy-makers in designing better strategies to promote healthy food 
choices for the general public (Wongprawmas et al., 2021). Also, un
derstanding risk and perceptions of reliability could lead to more 
effective food policies to maintain consumer confidence in food safety 
(Rosati and Saba, 2004). On the other hand, checking the factors 
affecting the purchase gives a better insight into people’s desires and 
fears when buying healthy products, how they make decisions, and what 
supports them in changing unwanted or undesirable habits. 

Several researchers have investigated the issue of buying and 
consuming healthy food products and the risks affecting the behavior of 
consumers when deciding to buy food and agricultural products. For 
example, Gizaw (2019) examined common public health risks associ
ated with food safety issues in the food market. The researcher identified 
microbial contamination of foods, chemical contamination of foods, 
food adulteration, improper use of food additives, incorrect labeling, 
genetically modified foods (GM foods), and old or expired foods as the 
main threats to consumers. Also, Tonkin et al. (2016) in a study intro
duced labeling as a symbol and risk management tool for consumers. 
Lockie et al. (2002) stated that the natural quality of food, food free from 
artificial substances and chemicals, is the most critical concern of con
sumers regarding the safety of food and consumer products. In another 
study, Liñán et al. (2019) introduced product and process values as 
valuable criteria for evaluating the healthiness of food. Wongprawmas 
et al. (2021); Basha and Lal (2018); Sirieix et al. (2011), and Mondelaers 
et al. (2009) considered health as the primary motivation of consumers 
in choosing healthy food and products. La Foucade et al. (2022) and 
Munt et al. (2016) mentioned lower cost, easy accessibility of unhealthy 
foods and products, and lack of knowledge about the value of healthy 
foods and products listed as barriers to healthy eating. 

The mentioned studies demonstrate the necessity of focusing on 
purchasing and promoting healthy food. However, this matter is still not 
given sufficient attention in developing nations such as Iran. Further
more, in Mashhad, which is an important hub for both agriculture and 
tourism, a more extensive examination of the sources of risk and factors 
influencing the motivational risk of buying these products is required. 
Therefore, this study designed and evaluated the risks that consumers 
face when purchasing healthy food products. In addition, the factors 
influencing the motivational risk of buying these products were also 
investigated. 

2. 2- Materials & methods 

2.1. Data collection: online survey 

As Fig. 1 shows, Mashhad, the capital of Khorasan, is located in 
nourth eastern of Iran, and it had a population of 3,619,800 people in 
the 2021 (The predicted report of Iran Statistics Center, 2021). Data 
were collected from 359 households in Mashhad city in 2022, and 
questionnaires were used to collect data addressing online question
naires. Before completing the questionnaires, their validity was checked, 
and the reliability of the questionnaire was confirmed by using Cron
bach’s alpha. The 118-item questionnaire took about 25–35 min to 
complete. The respondents completed the questionnaire voluntarily. 
Also, their anonymity was ensured, and contradictory answers were 
excluded from the study. Considered variables in the questionnaire and 
intended risks based on the review of conducted research, which will be 
mentioned in the next sections and interviews with academic and ex
ecutive specialists and experts in the fields of nutrition and marketing 
have been collected. Table (1) shows the structure of the questionnaire. 

2.2. Risk profile design template of healthy food and agricultural products 
consumption 

The risk profile seeks to identify, evaluate, and prioritize various 
risks or hazards consumers face when buying food and agricultural 
products. The risk profile is designed in five steps. The risks are identi
fied in the first step by using relevant literature and conducting expert 
interviews. The dimensions of each danger are determined in the second 
stage. The indicators of risk dimensions are identified in the third step, 
and the damages of each risk are evaluated in the fourth step utilizing 
field studies. The last step consists of two parts: risk frequency and 
impact and the risk matrix (Stoneberner et al., 2002; Hewett et al., 2004; 
Keegan, 2004; Girdziute, 2012; Murray et al., 2011). 

Risk frequency shows the percentage of consumers who face iden
tified risks when buying healthy food and agricultural products. The risk 
impact shows the impact of the identified risks on their buying behavior. 
The risk matrix includes the frequency of risk occurrence on one axis and 
the effect of risk on another axis. The risk matrix is 3 × 3 to 5 × 5 
matrices, but based on the purpose of the study, they can have wider 
dimensions (Yan, 2010; Ghazanfari et al., 2021). 

2.2.1. Risk matrix design method in this study 
After identifying the risks and worries of consumers when buying 

healthy products, as mentioned in Fig. 2, we will quantitatively form a 
risk matrix. In this study, the 5 × 5 risk matrix was used to classify risks. 
The frequency of risk and the risk effect was divided into five classes 
which frequency includes 0–50%, 50–60%, 60–70%, 70–80%, and the 
last class is 80–100%. Then, according to the scoring method mentioned 
in Formula 1, the score of each house in the matrix was determined. 

Fig. 1. The geographical location of the study area in Razavi Khorasan province, Iran.  
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R=
∑

cifi×100 (1) 

R shows the score of each house, cᵢ the risk effect, and fᵢ the risk 
frequency. Finally, the risks are classified into five major areas, each 
with a color spectrum. These areas are scored according to the risk score 
of each matrix house. The first area includes a risk score of 2000–4000, 
the second area includes a range of 4000–5000, the third area includes a 
range of 5000–6000, the fourth area includes a range of 6000–7000, and 

the fifth area includes the range of 7000–10,000 (Fig. 2). 
After prioritizing, the factors affecting the risk of consumers when 

buying healthy food and agricultural products were investigated. Since 
the dependent variable is ordinal and classified into three groups (low, 
medium, and high), the generalized ordinal logit model was used 
(Williams, 2016). 

2.3. Generalized ordered logit model (GOLM) 

In econometrics, ordered logit models are used to analyze behaviors 
based on a ranked dependent variable. In ordinal logistic regression 
models, there is an important assumption that belongs to ordinal odds. 
According to this assumption, parameters should not change for 
different categories. In other words, this assumption states that the 
dependent variable’s categories are parallel (Min, 2013; Ari, 2014; 
Abrudan et al., 2020). 

The parallel test evaluates the hypothesis of equality of the coeffi
cient of independent variables for all groups. Also, this test is a criterion 
for choosing between the ordinal logit model and the generalized 
ordinal logit model. The statistic x2 = − 2loglikelihoodCm −

(− 2loglikelihoodGm) is estimated according to the following equation. 
Gm and Cm represent the current and general models, respectively. If 
the null hypothesis is rejected, the ordinal logit model will not be suit
able. Then, we must use alternative models. The generalized ordered 
logit model (gologit) is often a superior alternative. In this study, ac
cording to the results of the parallel regression test, the null hypothesis 
was not accepted, and the generalized ordinal logit model was used. The 
gologit model is as follows (Williams, 2006; Eluru and Yasmin, 2015): 

P(Yi > j)= g
(
Xβj

)
=

exp
(
αj + Xiβj

)

1 +
{

exp
(
αj + Xiβj

)}, j= 1, 2,…,M− 1 (2)  

Where M is the number of categories of the ordinal dependent variable. 
The probabilities that Y will take on each of the values 1, …, M is equal 
to (Williams, 2016; Abrudan et al., 2020):   

In the above relation, Yi is the ordinal dependent variable, Xi is the 
vector of independent variables, and β is the estimable parameters. 

The present study investigated the factors that have the most effect 
on the risk of buying healthy products. The dependent variable in the 
model is the amount of risk factor (the product of the frequency of risk 
due to its effect), which is divided into 3 groups: low incentive risk 
(group 1), moderate incentive risk (group 2), and high incentive risk 
(group 3). Independent variables include age (years), education 

Fig. 2. Risk matrix.  

Table 1 
The general structure of the questionnaire.  

Section Subjects Type of 
questions 

Introduction Introduction of the 
questionnaire. Presentation of 
the main objective. Invited to 
cooperate 

– 

Risk information The type of risk when buying 
and the severity of the effect 
of each risk 

Likert scale 
Multiple- 
choice 

Consumer- 
related 
information 

Personal and 
Economic 

Age, education, Gender, 
Household size, Household 
income, Household expenses 

Multiple- 
choice Open- 
ended 

Knowledge 
and Values 

Awareness of the benefits of 
healthy products 
Special diet, Environmental 
concerns 

Likert scale 
Closed-ended 

Product- related information Product health product price 
Product brand 
Product certificate 

Likert scale  

P(Yi = 1) = 1 − g(Xiβ1)

P(Yi = j) = 1 − g(XiβJ− 1) − g
(
Xiβj

)
j = 2,…,M − 1

P(Yi = M) = g(XiβM− 1)

(3)
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(number of years of education), gender, household expenses (dollar in 
month), dummy variables include presence of children under five years 
old at home and having a special diet. Other independent variables used 
in this research are divided into four groups (never, low, middle, and 
high): nutritional knowledge, importance of product health, importance 
of product price, government supervision and misbranding probability 
(see Table 1). 

3. Results and discussion 

3.1. The risk matrix of the consumption of healthy food and agricultural 
products 

Table 2 shows the most critical risks consumers face when buying 
healthy food and agricultural products that influence the motivation to 
buy these products. 

The risks are classified from the most important to the least impor
tant. The arrangement of areas in the risk matrix shows that the most 
significant risk area is assigned to the second area with ten types of risk. 
The risk of low trust in brands, low trust in advertising contents, low 
trust in product quality, low trust in the seller’s honesty, worrying about 
environmental impacts, worrying about inconsistencies with the diet, 
low trust in the production method and the inputs used, low trust in the 
seller’s knowledge, low trust in labels and low trust in the provision of 
health certificates. The third region includes risks such as low trust in the 
price of products, low trust in government policies, low trust in 

regulatory agencies, worry about presence a sick person in the family 
(yourself or others), worry about the health of the elderly, and worry 
about the child’s health. The first and fifth regions each have a risk. The 
fourth area is not risky (Fig. 3). 

Table 3 shows the frequency of occurrence and their score obtained 
from the product of frequency and risk effect. Risks are ranked from 1 to 
18. The 18th level represents a negligible risk and the first level is the 
most important. 

The results of Table 3 show that the risk of worrying about the low- 
income level of the consumer household has the highest frequency, and 
the risk effect has been assigned the first rank among the risks. Low trust 
in the advice of others ranks 18th and has a minor effect and frequency. 
The study by Pandurangaro et al. (2017) and Zheng et al. (2021) 
considered the factors of the food label, hygiene, environmental 
worrying, price, and advertising contents as the most important factors 
affecting consumer decisions about organic or healthy agricultural 
products. Lazaroiu et al. (2019) stated product labeling has a central role 
in consumer decision-making. Basha and Lal (2018) and Kai et al. (2013) 
found the importance of environmental worries, health, product quality 
and price, and food safety to influence consumer behavior. Social media 
and advertising and the influence of friends and recommendations of 
others are effective in organic knowledge and creating more interest in 
buying these products Fannani et al. (2020). The ranking of risks is re
ported in Table 3 based on the risk score. 

3.2. Investigating factors affecting the risk factor of the consumer of 
healthy food and agricultural products by using a generalized ordered logit 
model 

The results of Table 4 show that the highest frequency of the 
dependent variable belongs to the first group (Low incentive risk) with 
53.20%, followed by the second group with 36.77% and the third group 
with 10.03%. In this study, we considered the perceived level of risk as a 
factor influencing motivation for consumers to move towards purchas
ing and consuming healthy products. In other words, perceived risk has 
been contemplated as a motivator for caution, change and improvement. 

3.2.1. Statistical characteristics of healthy product consumers 
As shown in Table 5, the average age of consumers is 30.63 years, 

with a maximum of 63 years and a minimum of 18 years. Roughly half of 
the sample population had a high level of nutritional knowledge 
(awareness of having healthy food, such as how to store it, how much to 
buy and correct nutritional behaviors (. Also, 2.51% of the respondents 
did not pay attention to the price, 5.57% paid little attention, 48.75% 
paid middle attention, and 43.18% paid much attention. Importance of 
product health was vital for 82.73% of people. Most people in the 
sample (53.20%) rated government supervision as low. 47.35% chose 
the middle option for misbranding probability. 

Before estimating the generalized ordinal logit, the parallel regres
sion test was performed. The results of the Brant, Wolf-Gould, likelihood 
ratio, and Wald tests in Table 6 indicate that the hypothesis of equality 
of parameters for all groups in the model estimated based on all the tests 
is not reasonable. According to the results of Brent’s test, it is not 
possible to use an ordinal logit, so a generalized ordinal logit is used. 

In this study, the dependent variable is in 3 groups: group 1 (low 
incentive risk), group 2 (moderate incentive risk), and group 3 (high 
incentive risk). Therefore, the number of estimated models is two 
groups. Also, the collinearity of the independent variables used in the 
model was checked, and with attention VIF = 1.21, there was no linear 
relationship between the variables. 

In Table 7, the results of the generalized ordered logit model are 
reported. Group 1 was compared with groups 2 and group 3, and the 
results of the second group were compared to groups 1 and 2 with group 
3. However, Table 7 does not report group 3. Positive coefficients 
indicate that the probability of consumers being at higher levels than the 
current levels increases with higher values of the independent variable. 

Table 2 
Risks and worries of consumers when buying healthy products with their 
references.  

Types of risk Reference 

Low trust in the production method 
and the inputs used 

Zheng et al. (2021); Zhang et al. (2018);  
Singh and Verma (2017); Misra and Singh 
(2016); Lockie et al. (2002). 

Low trust in the seller’s knowledge Buchler et al. (2010). 
Low trust in labels Liu (2021); Lazaroiu et al. (2019); Gizaw 

(2019); Zhang et al. (2018); Tonkin et al. 
(2016); Bryła (2016). 

Low trust in price product La Foucade et al. (2022); Zheng et al. 
(2021); Hansmann et al. (2020); Zhang et al. 
(2018); Yiridoe et al. (2005). 

low trust in brands Bonisoli and Guañuna (2023);  
Pandurangaro et al. (2017); Rahbar and 
Wahid, 2011. 

low trust in advertising contents Murray et al., 2011; Naughtonet et al., 2015; 
Rahbar and Wahid (2011). 

Low trust in product quality Nunes et al. (2020); Wang et al. (2020);  
Bryła (2016); Misra and Singh (2016). 

Low trust in government policy Zhang et al. (2015); Barbosa et al. (2014). 
Low trust in monitoring devices Liu (2021); Barbosa et al. (2014); Voon et al. 

(2011). 
Low trust in the seller’s honesty Zheng et al. (2021); Buchler et al. (2010). 
Low trust in other people’s advice Baydas et al., 2021; Wongprawmas et al. 

(2021); Munt et al. (2016). 
Low trust in the provision of health 

certificates 
Liu (2021); Vega-Zamora et al. (2019);  
Zhang et al. (2015); Kai et al. (2013);  
Yiridoe et al. (2005). 

Worrying about presence a sick 
person in the family (yourself or 
others) 

Bacârea et al. (2021); Zhang et al. (2018);  
Misra and Singh (2016); Kai et al. (2013);  
Yiridoe et al. (2005). 

Worrying about the child’s health Vapa-Tankosić et al. (2018); Mie et al. 
(2017); Tonkin et al. (2016). 

Worrying about the healthy elderly Carbonneau et al. (2021); Vapa-Tankosić 
et al. (2018). 

Worrying about environmental 
impacts 

Bonisoli and Guañuna (2023); Marty et al. 
(2022); Cambeses-Franco et al. (2021);  
Pandurangaro et al. (2017). 

Worrying about inconsistencies with 
the diet 

Marty et al. (2022); Melesse and Van Den 
Berg (2021); Vapa-Tankosić et al. (2018);  
Munt et al. (2016). 

Worrying about the low level of 
family income 

La Foucade et al. (2022); Singh and Verma 
(2017); Voon et al. (2011).  
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In the generalized ordinal logit model, the coefficients are not 

interpreted directly, and the sign of the variables can be interpreted. For 
example, the positive coefficient of the age variable in the group 1 shows 
that by increasing a unit of age, the probability of consumers being 
placed in group 2 (moderate incentive risk) and group 3 (high incentive 
risk) increases compared to the level 1. Moreover, the negative coeffi
cient of household expenses in group 1 shows that by increasing one unit 
of this variable, the probability of consumers being placed in groups 2 
and 3 decreases compared to group 1. The base group in model esti
mation is the third group (high incentive risk). 

According to the results of Table 7, the variables of age, nutritional 
knowledge, importance of product health, and misbranding probability 
in the first group are significant at the level of 1%, the variable of the 
presence of children under five years old in the household and govern
ment supervision have become significant at the level of 10%. In the 
second group of the dependent variable, the gender variable and the 
variable of having a special diet are significant at 10% and 1%, 
respectively, and the variables of education and household expenses are 
also significant at 5%. 

x2 is significant at the level of 1%. It indicates the significance of the 
effect of the independent variables on the probability of the dependent 
variable. LR chi2 (22) indicates the likelihood ratio in the chi-square 
test, and the number in bracket indicate the degree of freedom. 

There are 22 predictors in this model, so the degree of freedom of the 
model will be 22. Marginal effects have been used to interpret the co
efficients in the logit model. The marginal effects were calculated for 

Fig. 3. Risk matrix of buying healthy products.  

Table 3 
Ranking of risks based on the frequency of occurrence and effect of risk.  

Risk name Frequency of 
occurrence (%) 

Risk 
effect 
(%) 

Risk 
score 

Rank 

low level of household 
income 

80.47 74.82 6020.76 1 

inconsistency with the diet 61.83 62.46 3861.90 12 
Environmental effects 62.78 60.65 3807.60 15 
Elderly health 66.65 73.78 4917.43 5 
Child health 66.04 72.33 4776.67 6 
Presence a sick person in the 

family (yourself or others) 
75.84 68.18 5170.77 3 

Low trust in the Presentation 
of a health certificate 

62.56 58.42 3654.75 17 

Low trust in the advice of 
others 

54.28 54.09 2936 18 

Low trust in the honesty of 
the seller 

63.98 62.36 3989.79 11 

Low trust in monitoring 
devices 

74.03 68.93 5102.88 4 

Low trust in government 
policy 

76.23 68.58 5227.85 2 

Low trust in product quality 69.80 64.22 4482.55 8 
Low trust in advertising 

contents 
69.83 61.34 4283.37 9 

Low trust in the product 
brand 

63.70 60.36 3844.93 14 

Low trust in the price 
product 

70.66 65.25 4610.56 7 

Low trust in the product label 64.40 59.90 3857.56 13 
Low trust in the knowledge 

of the seller 
62.47 59.71 3730.08 16 

Low trust in the method of 
production and the inputs 
used 

68.05 58.92 4009.50 10 

Source: research findings 

Table 4 
Description of the dependent variable.  

Group Description Frequency Percent (%) 

1 Low incentive risk 191 53.20 
2 Moderate incentive risk 132 36.77 
3 High incentive risk 36 10.03 
Total  359 100 

Source: research findings 
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each dependent variable group, and the results were presented in 
Table 8. 

The marginal effects show the amount of change in the predicted 
probability for consumers to be placed in different incentive risk groups 
(the product of the probability of occurrence and the effect of risk) per 
one unit of change in the independent variable. The marginal effect of 
consumers’ age is significant and negative only in the first group. 
Increasing this variable, the probability of being in a group with a low 
incentive risk group decrease by 0.00962. In studies by Zheng et al. 
(2021), Polimeni et al. (2018), and Petrovici and Ritson (2006) the 
negative relationship between increasing age and purchasing sustain
able and healthy products is stated. The marginal effect of education 
level in the third group is positive and significant. In the first group, it is 
negative and significant. It means that by increasing the level of edu
cation by one unit and other conditions being constant, the probability 
of people being in the low incentive risk group decreases by 0.01509, 

and the probability of being in the group of high incentive risk group 
should be increased by 0.01599. The increase in the level of education 
increases people’s awareness, knowledge, and understanding of food 
and agricultural risks, and they understand the possibility of risk, the 
effect of risk, or both. These results in the studies of Cardoso et al. 
(2020), Hansmann et al. (2020), Bacârea et al. (2021), Gil and Soler 
(2006), and Petrovici and Ritson (2006) can also be inferred. The mar
ginal effect of the presence of children under five years in the household 
in the first group is negative and significant. It indicates that with an 
increase of one unit of this variable, the probability of consumers being 
in the group of low incentive risk group decreases by 0.10218. The 
presence of children under five years old brings high risk to the family 
and makes them pay more attention to risks and their impact and in
creases risk aversion. Also, Tonkin et al. (2016) showed that families 
with young children are risk-averse. The marginal effect of gender is 
positive and significant in the second group and negative and significant 
in the third group. It shows that with an increase of one unit of this 
variable and the stability of other variables, the probability of men being 
in the group of moderate incentive risk group increases by 0.14722, and 
the negative coefficient in the third group reduces the probability of men 
being in the high incentive risk group by 0.15788. It means that women 
understand the probability and effect of risk more than men and are 
more risk averse. The results of studies by Lima et al. (2021); Nagy 
Penzes et al. (2020); Munt et al. (2016); Buchler et al. (2010); Kirk et al. 
(2002) stated that women are more risk-averse than men and they are 
more careful in choosing healthy food. 

The positive and significant coefficient of the marginal effect of the 

Table 5 
Independent variables in generalized ordered logit.  

Variables Variable Type Frequency (%) Mean Std. Dev Max Min 

Age (Year) Continuous  30.63 9.07 63 18 
Education (Year) Continuous  14.88 3.07 22 2 
Children under five years old in the household Dummy      
Yes (1) 101 (28.13)   
No (0) 258 (71.87)     
Gender Dummy      
Male (1) 140 (39)   
Female (0) 219 (61)     
Observance of special diet       
Yes (1) Dummy 119 (33.15)     
No (0)  240 (66.85)     
Nutritional knowledge Ordered      
Never  0     
Middle  42 (11.7)     
Low  136 (37.88)     
High  181 (50.42)     
Household expenses (dollar in month) Continuous  282.39 173.45 1132.07 18.86 
Importance of product price Ordered      
Never  9 (2.51)     
Low  20 (5.57)     
Middle  175 (48.75)     
High  155 (43.18)     
Importance of product health Ordered      
Never  0     
Low  6 (1.67)     
Middle  56 (15.60)     
High  297 (82.73)     
Misbranding probabilitya Ordered      
Never  3 (0.84)     
Low  53 (14.76)     
Middle  170 (47.35)     
High  133 (37.05)     
Government supervisionb Ordered      
Never  72 (20.06)     
Low  191 (53.20)     
Middle  89 (24.79)     
High  7 (1.95)      

a Inserting the product brand without going through the process of obtaining health approval. 
b The amount of government supervision on the health of agricultural products in the market. 

Source: research findings 

Table 6 
The results of parallel regression tests.  

Parallel regression tests Chi2 Df p > chi2 

Wolf Gould 35.95 11 0.000 
Brant 37.5 11 0.000 
Score 41.88 11 0.000 
Likelihood ratio 38.25 11 0.000 
Wald 36.1 11 0.000 

Source: research findings 
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special diet variable in the third group shows that people who follow a 
special diet have a higher probability of being in the group with a high 
incentive risk group by 0.14709 compared to people who do not have a 
diet. The result of this study is consistent with research by Liu (2021) 
and Padel and Foster (2005). They found a healthy diet to be effective 
when buying organic fruits and vegetables. The marginal effect of 
nutritional knowledge is negative and significant in the first group and 
positive and significant in the second group. It means that people who 
have high nutritional knowledge have a lower probability of being in the 
low incentive risk group by 0.09852 compared to people who low 
nutritional knowledge, and the probability of these people being in the 

moderate incentive risk group increases by 0.09988. People with 
nutritional knowledge understand the possibility and effect of risk more 
than other people. The results of the studies by Meles and Van Den Berg 
(2021), Liñán et al. (2019), Thang et al. (2019), Humaria and Hudrasyah 
(2016), Lee et al. (2013), Petrovici and Ritson (2006), Yiridoe et al. 
(2005) and Demeritt (2002) also show the existence of a positive rela
tionship between nutritional knowledge and a healthy diet. The mar
ginal effect of household expenses is positive and significant in the first 
group and negative and significant in the third group. It means that, with 
an increase of one unit in the household expenses, with other variables 
being constant, the probability of consumers being in the low incentive 
risk group increases by 0.00359, and the probability of being placed in 
the high incentive risk group decreases by 0.00430. The increase in costs 
makes people pay less attention to risk and the impact of risk. This result 
in the study of Polimeni et alal., (2018) was also found. The marginal 
effect of importance of product health shows that the probability of 
people who care about product health being in the low incentive risk 
group decreases by 0.23965, and the probability of being in the mod
erate incentive risk group should be increased to 0.32635. It means that 
people who care about product health are more risk-averse and buy 
products with fewer risks. Bryła (2016) identified the product’s health as 
the main motivation for choosing organic food in Poland. The proba
bility of being in the low incentive risk group decreases by 0.13220 with 
an increase of one unit in inserting the misbranding probability. It also 
increases the probability of being in the moderate incentive risk group 
by 0.14664. Due to the low trust, these people understand the possibility 
and impact of more risk when buying products. This relationship in the 
study of Yiridoe et al. (2005) is shown. The marginal effect of govern
ment supervision is positive and significant in the first group. It means 
that by increasing this variable by one unit and the other variables being 
constant, the probability of being in the low incentive risk group in
creases by 0.06302 compared with other groups. This factor is 
mentioned in the study of Barbosa et al. (2014). Generally, the results 
indicate that risk aversion increases people’s motivation and intention 
to buy healthy food and agricultural products with fewer risks and 
adverse effects than other products. Also, these people are more willing 
to buy these products than risk-takers. In other words, people who are 
aware of the risks of buying agricultural and food products use more 
healthy products. 

4. Conclusion 

In this study, we investigated the consumer risks when buying 
healthy food and agricultural products, identified the sources of risk, 

Table 7 
Results of the generalized ordered logit model.  

Variables Group 1. Low incentive risk Group 2. Moderate incentive risk 

Coeff Std.Err Z Coeff Std.Err Z 

Age 0.0940*** 0.0369 2.55 0.0282 0.0312 0.90 
Education 0.1473** 0.0634 2.32 0.1336** 0.0670 1.99 
Children under 5 years old in the household 0.9983* 0.5707 1.75 0.7100 0.4530 1.57 
Gender − 0.1041 0.5253 − 0.20 − 1.3190* 0.6757 − 1.95 
Observance of special diet 0.4084 0.5105 0.80 1.2288*** 0.4667 2.63 
Nutritional knowledge 0.9626*** 0.3005 3.20 − 0.0114 0.3102 − 0.04 
Household expenses − 0.0350** 0.0202 − 1.73 − 0.0359** 0.0175 − 2.05 
Importance of product price 0.3187 0.3056 1.04 0.3764 0.3423 1.10 
Importance of product health 2.3415*** 0.6827 3.43 − 0.7243 0.7566 − 0.96 
Misbranding probability 1.2917*** 0.3456 3.74 − 0.1206 0.2753 − 0.44 
Government supervision − 0.6158* 0.3240 − 1.90 − 0.3146 0.2662 − 1.18 
Constant − 14.2802 3.1208 − 4.58 − 2.4218 2.8143 − 0.86 
Number of obs = 213 

Log Likelihood = − 144.98 
LR chi2 (22) = 104.26 
Prob > chi2 = 0.0000*** 

Pseudo R2 = 0.26 

* Denotes statistical significance at the 10 percent significance level. 
** Denotes statistical significance at the 5 percent significance level. 
*** Denotes statistical significance at the 1 percent significance level. 
Source: Research findings 

Table 8 
Marginal effects of the generalized ordered logit model for three dependent 
variable groups.  

Variables The marginal 
effect of the first 
group (Low) 
(Z stat) 

The marginal 
effect of the 
second group 
(Moderate) 
(Z stat) 

The final effect of 
the third group 
(High) 
(Z stat) 

Age − 0.00962*** 
(− 2.68) 

0.00624 (1.30) 0.00338 (0.90) 

Education − 0.01509** 
(− 2.44) 

− 0.0009 (− 0.10) 0.01599** (2.03) 

Children under 
five years old in 
the household 

− 0.10218* 
(− 1.80) 

0.01720 (0.24) 0.08498 (1.59) 

Gender 0.01066 (0.20) 0.14722* (1.64) − 0.15788** 
(− 1.99) 

Observance of 
special diet 

− 0.04180 (− 0.80) − 0.10529 (− 1.58) 0.14709*** 
(2.77) 

Nutritional 
knowledge 

− 0.09852*** 
(− 3.49) 

0.09988** (2.41) − 0.00136 
(− 0.04) 

Household 
expenses 

0.00359* (1.80) 0.00071 (0.29) − 0.00430** 
(− 2.10) 

Importance of 
product price 

− 0.03262 (− 1.05) − 0.01243 (− 0.27) 0.04505 (1.11) 

Importance of 
product health 

− 0.23965*** 
(− 3.87) 

0.32635*** (3.45) − 0.08670 
(− 0.96) 

Misbranding 
probability 

− 0.13220*** 
(− 4.25) 

0.14664*** (3.68) − 0.01444 
(− 0.44) 

Government 
supervision 

0.06302** (1.96) − 0.02536 (− 0.63) − 0.03766 
(− 1.19) 

* Denotes statistical significance at the 10 percent significance level. 
** Denotes statistical significance at the 5 percent significance level. 
*** Denotes statistical significance at the 1 percent significance level. 
Source: Research findings 
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and estimated the frequency of occurrence and impact of risk. Then the 
sources of risk were displayed in a matrix to provide a correct and 
comprehensible understanding of the risk situation. The results showed 
that the second area with ten risks is a high-risk area. The risk of 
worrying about the low level of household income, the risk of low trust 
in government policies, and the risk of presence a sick person in the 
family (yourself or others) had the highest risk score based on the fre
quency of occurrence and the risk effect. 

The results of the generalized ordinal logit model showed that in the 
group of low-risk, variables of age, education, the presence of children 
under five years in the household, nutritional knowledge, importance of 
product health, misbranding probability are positive and significant. 
Variables of government supervision and household expenses have 
become negative and significant. Also, in the group of moderate incen
tive risk, variables of education and having a special diet have positive 
and significant, and the variables of gender, and household expenses had 
negative and significant. Furthermore, marginal effects were used to 
interpret the coefficients of the generalized ordinal logit model. Based 
on the results obtained from this research and in order to use these re
sults in the field of policy making and implementation, the following 
suggestions are presented.  

• Determining the risk profile of consumers in buying agricultural and 
healthy food products provides a complete picture of existing risks 
and consumers’ views on buying healthy products for the govern
ment and organizations related to food and agricultural products, 
such as the Ministry of Jihad Agriculture, Food and Drug Organiza
tion and Iran National Standards Organization (INSO)  

• Determining the factors affecting the risk of consumers and the 
barriers to healthy food can help to plan and make appropriate 
policies, and review the food and agriculture system. Generally, it 
can be helpful for leading people to a better, healthier, and less risky 
life. 

• The food label is one of the ways to make consumers aware of nu
trients, ingredients, and production information. Consumers can use 
the information on food labels to decide what foods and products to 
buy and consume and to ensure the nutritional value and safety of 
food. Also, labels can increase consumer confidence and encourage 
them to buy healthy products. The label as an effective strategy in the 
market of healthy food and agriculture can have significant effects on 
the trust and attitudes of consumers. Also, the use of block chain 
technology to monitor the path of production, processing and mar
keting of the product can be an effective step in improving the 
buyer’s trust in the purchased product.  

• In order to have a healthier society and considering that the price of 
healthy products is higher than normal products and people reflect 
their low-income level as the most important concern, it is suggested 
that the government supports the production of healthy products and 
allocates effective subsidies for the production and supply of these 
products. So that these products are available in the market at a 
lower price. In addition, implementing supportive policies to 
encourage producers to produce healthy foods such as guaranteed 
purchasing of their products and offering low-interest loans, and also 
providing the necessary conditions for expanding healthy food 
markets in various locations of the city is proportional to individuals’ 
purchasing power can be effective.  

• By holding educational workshops, advertising in public media, and 
using nutritionists, people’s awareness of the benefits of consuming 
healthy products and the harm of chemicals on human health and the 
environment can be increased, and chronic diseases can be 
prevented.  

• Transparency in the programs and actions of the government and 
related organizations in the field of food health to increase consumer 
trust in government policies and the performance of supervision in
stitutions is another suggestion that can be effective.  

• To improve transparency, we can implement certain measures. 
Firstly, farmers and food companies should be mandated to provide 
comprehensive information about their products, including kind and 
amounts of fertilizers and poisons used, the ingredients used and the 
production methods employed. Additionally, the government can 
contribute to promoting transparency by enforcing specific standards 
for farmers and food companies and ensuring that consumers have 
access to relevant information pertaining to food safety. 

• According to the research findings, the age of the buyer is a signifi
cant factor in reducing the perception of risk associated with not 
consuming healthy products. Thus, it is suggested to enhance the 
visual appeal of healthy foods, provide guidance on selecting healthy 
options to young individuals, educate them about the importance of 
healthy food, and increase their awareness of the benefits. Addi
tionally, cafeterias in schools and universities should offer healthy 
food options, and the supported agriculture model should be 
expanded to make healthy foods more affordable.  

• Benefiting from the experiences of advanced countries in the field of 
technical standards and certification of healthy products can be 
useful in promoting the purchase of these products.  

• In future studies, it is suggested to use simulation techniques such as 
agent-based models to examine how different policies affect various 
beneficiary groups. This approach can enhance the efficiency and 
effectiveness of implemented policies and reduce implementation 
costs. Additionally, future studies could prioritize identifying ob
stacles to policy implementation for expanding the production and 
consumption of healthy products. They can also explore the impact 
of consuming unhealthy foods on different age and gender groups. By 
valuing the negative health consequences, the value of producing 
and consuming healthy food products can be further supported. 
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Abrudan, I.N., Pop, C.M., Lazăr, P.S., 2020. Using a general ordered logit model to 
explain the influence of hotel facilities, general and sustainability-related, on 
customer ratings. Sustainability 12 (21), 9302. https://doi.org/10.3390/ 
su12219302. 

Ari, E., 2014. Paralel lines assumption in ordinal logistic regression and analysis 
approach. Int. Interdiscipl. J. Scient. Res. 1, 3. 
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https://doi.org/10.21272/mmi.2021.1-08. 
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