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Consumer concerns about food safety are growing, and there is an increasing 

demand for quality fruits and vegetables. As such, fruit control procedures and 

standards should be based on understanding consumers’ choices and preferences. 

However, not much is known about what consumers are willing to pay for food 

safety attributes of fruits and vegetables, particularly in developing countries. The 

purpose of this study was to determine consumers' preferences and willingness to 

pay for food safety attributes of nectarines in the Polokwane municipality area of 

Limpopo, South Africa. A discrete choice experiment was employed to assess 

consumer preferences for nectarine attributes, namely, appearance, food safety 

certification, country of origin, and price. Primary data was collected through face-

to-face interviews using a structured questionnaire from 152 participants in various 

supermarket chains around the Polokwane Municipality. A conditional logit model 

was utilized for the data analysis. Results show that consumers prefer and are 

willing to pay R27.70 more for nectarines that are produced in South Africa relative 

to nectarines that are imported. They are also willing to pay R16.63 more for 

nectarines that have a label that communicates information on the safety checks 

done by health officials relative to no communication received from them. 

Furthermore, consumers are willing to pay R12.28 less for nectarines that were 

bruised relative to nectarines that were wholesome looking. Consumer 

characteristics such as age and income significantly impact the willingness to pay 

for food safety attributes of nectarines. If policymakers and supermarket chains can 

effectively react to changes in consumer demand, it can result in new business 

opportunities. This study’s results will contribute richly to the discourse on 

overcoming food safety challenges through more stringent regulations and policies, 

such as an efficient food labelling system. 

Keywords: Food safety attributes, willingness to pay, discrete choice experiment, conditional logit, 

nectarines 
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The World Health Organization (WHO) stated that food safety, nutrition, and food 

security are firmly linked; around 600 million people globally (about 1 in 10) 

become ill after consuming contaminated food, resulting in annual casualties as 

high as 420,000. While this leads to the loss of 33 million healthy life years yearly, 

US$110 billion is also lost annually in productivity and medical expenses that can 

be explicitly attributed to unsafe food in low and middle-income countries. Food 

safety has become a rising concern among consumers across the world (WHO, 

2022).  

 

Consumers have a right to expect that the foods they purchase and consume will be 

safe and of high quality and to voice their opinions about the food control 

procedures, standards, and activities governments and industries use to ascertain 

that the food supply has these characteristics (FAO, 1993). However, it is very 

difficult for consumers to make a conclusive judgment about the safety and quality 

of food through a prima facie inspection during a purchase. While many countries 

have comprehensive regulations to ensure that all consumers enjoy food safety as a 

matter of right, such standards are still not flawless in many developing countries. 

However, despite policy variations in countries with less stringent food safety laws 

and regulations to overcome food safety challenges, there is a growing unanimity 

that a credible food safety labelling system is one possible policy measure that can 

effectively target such concerns (Ortega and Tschirley, 2017). 

 

Food labelling emerged as a solution since it is perceived to have the potential to 

transform credence qualities into attributes that can be easily searched for and 

mitigate information asymmetry (Schrobback et al., 2023). Credence quality refers 

to producers possessing more knowledge about the true picture of a product's 

qualities compared to consumers, thereby making it virtually impossible for 

consumers to make accurate judgments about the quality of the product. This is an 

example of information asymmetry that discourages consumers from purchasing 

items that coincide appropriately with their quality preferences.  

 

As consumer awareness about food safety increases, the global market for safer and 

healthier food products and, more particularly, the demand for fruit and vegetables 

1. Introduction  
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has increased significantly (FAO, 2021). Indeed, rich in a wide range of essential 

nutrients that contribute to maintaining good health, fruits are an integral part of a 

healthy diet (Moreb et al., 2021). Bakker et al. (2020) observed that populations 

residing in urban areas in developing countries are increasingly becoming more 

aware of the benefits of consuming safe fruits and vegetables. This is an indication 

that there is an increasing demand among consumers for greater food safety. In 

developing countries, a food safety labelling system empowers consumers to 

identify products with higher food safety. However, the efficacy of a food safety 

labelling system ultimately depends on consumers’ willingness to use such 

information. This study investigates the demand for increased food safety among 

consumers in developing countries, with food safety labels being the determining 

factor.  

 

Though there is evidence that consumers in developed countries are willing to pay 

for food safety, only a few studies have explored this behaviour of consumers in 

developing countries. A study that evaluated consumers’ preferences for food 

safety labels and brands on fresh produce in Thailand found that consumers are 

willing to pay more for both government-monitored food safety labels and private 

brands; however, there is high heterogeneity in their preferences (Wongprawmas 

and Canavari, 2017). The heterogeneity factor was further investigated through a 

nationwide choice experiment to assess consumer preference for food safety 

attributes in urban China. The experiment showed that consumers value direct 

government involvement in the food safety system more than other options (Ortega 

et al., 2011). Having a clear understanding of consumers' willingness to pay (WTP) 

for food safety certification is fundamental to determining the appropriate design 

and implementation of programs to reduce the burden of food-borne illnesses in 

developing countries (Tran et al., 2022). Therefore, this study will investigate 

consumer preferences for food safety attributes among consumers in the Polokwane 

Municipality of Limpopo, South Africa, and I will use nectarines as a case of fresh 

produce.  

 

For nectarines, the risks associated with cultivation practices in South Africa, 

especially in small-scale farming, give rise to significant concerns, as this sector 

contributes substantially to fruit and vegetable production in the country (Adeboye 

et al., 2021). Mutengwe et al. (2016) added that the lack of access to resources and 

technical expertise, as well as poor infrastructure, can hinder the implementation of 

good agricultural practices and lead to increased risks of contamination, which 

increases concerns about production practices in agriculture, especially with 

pesticide usage. The most frequently detected pesticide used on nectarines, 

diphenylamine, has surpassed the maximum residue level (MRL) by 11.15%. This 

prompted an investigation into the awareness of the harmful effects of chemical 
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residues in conventionally-grown fruit and vegetables in the country (Mditshwa et 

al., 2017).  

 

South Africa is renowned for its rich agricultural production and diverse range of 

fruits and vegetables, with Limpopo being one of the major producers of nectarines, 

and a portion of its production exported worldwide. However, the sector is often 

struck with shortages, which may be seasonal and caused by other environmental 

factors, thereby compelling retailers to import from other countries such as Spain, 

Chile, and Argentina (Brodie, 2022). Even though nectarines are normally regarded 

as low-risk fruit for food-borne illnesses, a recent recall of nectarines from Chile 

due to probable Listeria contamination and related food-borne outbreaks increased 

awareness of the risk for pathogen transmission through nectarine consumption 

(Desk, 2019). Despite having laws in place to regulate food safety, South Africa 

often lacks enough resources to enforce these regulations effectively (Grace, 2015).  

 

This study aims to understand consumers’ willingness to pay for enhanced food 

safety in a developing country context, as signalled by food safety labels on fresh 

produce. Based on this background, I will collect data in a discrete choice 

experiment to answer the following research questions:  

 

- What is the willingness to pay for food safety attributes of Nectarines among 

consumers in the Polokwane Municipality of Limpopo, South Africa? 

- Is there heterogeneity in consumer willingness to pay for food safety attributes as 

explained by socio-economic characteristics?  

 

The data exploited in this thesis to answer these questions are primary data acquired 

by a discrete choice experiment (DCE), which is a tool used for eliciting  

preferences of individuals. In the context of discrete choice experiment projections, 

a high sensitivity (true-positive rate) indicates an opt-in behaviour prediction 

reliability. This discrete choice experiment classifies opt-in as a choice in to use a 

product that a respondent does not presently utilize (Quaife et al., 2018). High 

specificity (true-negative rate) would suggest predictability for opt-out behaviours, 

defined as a respondent opting not to utilize a product in our DCE (Quaife et al., 

2018). The interviewer's potential bias in the questions is a purported drawback of 

the interviewing process. The survey was piloted on a select set of individuals to 

mitigate this issue. The focus group responses in the choice experiment suggested 

that the participants found the questions clear. However, it needs to be mentioned 

that they might have responded in a way that does not reflect their actual behaviour, 

indicating that their individual preferences might have influenced them. Finally, 

despite similarities in socio-economic attributes of the participants in this study 
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with those of ordinary South Africans, it is pertinent to note that the findings should 

not be construed as generalized beyond the confines of this study.  

 

To present a persuasive deliberation to seek answers to the research questions, this 

study is organized in the following chapters. The second chapter examines the 

relevant literature on consumer preferences and the willingness to pay for food 

safety attributes. Chapter Three provides the theories underlying the selected 

econometric models. While Chapter Four discusses the methods and materials used 

to collect the data. Chapter Five presents the empirical data and the analysis 

undertaken. Chapter Six highlights the outcome of the study and presents the 

limitations and policy implications of this study. The final chapter concludes the 

study. 
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Food safety issues have attracted a lot of interest globally. Previous literature on 

consumers’ willingness to pay (WTP) for food safety attributes of fruits and 

vegetables has set a foundation for various food laws in most parts of the world; it 

has become a prerequisite that any fruit and vegetables in the market have to be 

regarded as safe to consume (Focker & van der Fels-Klerx, 2020). Stemming from 

previous studies, many studies have looked into consumers' needs for better levels 

of food safety and quality, which are typically quantified in terms of their 

willingness to pay a larger price premium (Osemeke et al., 2013). These 

investigations have primarily been conducted in developed countries. In general, 

the findings of these studies indicate that consumers were willing to pay extra for 

safe, higher-quality food. Few studies have examined the willingness of consumers 

in developing countries to pay for safer goods (Ortega and Tschirley, 2017).  

 

In addition, in recent years, food certification labeling has become increasingly 

important due to the growing demand from consumers for healthier, safer, and more 

sustainable foods. Credible labels permit businesses to signal the quality of 

particularly desirable attributes, thereby creating an opportunity for premiums 

driven by this signal. However, in developing countries, a substantial proportion of 

fruits and vegetables are sold in informal markets resulting in the inefficient 

diffusion of safety labels on food products. Consumption of fruits and vegetables 

from informal marketplaces is prevalent in many countries with high 

unemployment, low wages, few job opportunities, and limited social programs 

(Darko and Akoto, 2008). People who rely on such food are typically more 

concerned with its convenience than its safety, quality, and cleanliness (Oni et al., 

2005). This trend is very common even in nations with extant food regulatory 

agencies. In this instance, consumers' preferences for fruits and vegetables will 

depend not only on the product’s safety characteristics but also on the consumer’s 

capacity to pay.  

 

Many studies have used discrete choice experiments to identify consumer 

preferences for various aspects of food safety. Joya et al. (2021) found that 

consumers were willing to pay more for wholesome-looking tomatoes than bruised 

tomatoes. Wongprawmas and Canavari (2017) discovered that consumers were 

2. Literature review 
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often prepared to pay extra for certified products instead of non-certified ones. Also, 

in another study by Ragasa et al. (2019), consumers in Ghana were generally willing 

to pay more for safer food. Furthermore, Alphonce and Alfnes (2012) confirmed 

that consumers from Tanzania were willing to pay a premium for inspected and 

organically produced tomatoes. Additionally, consumers have a strong preference 

for tomatoes produced in Tanzania, and they significantly discount tomatoes 

imported from South Africa, indicating a demand for safer fruits and vegetables 

from South Africa. Other studies have also demonstrated a positive impact of origin 

labeling on consumer preferences, including Lai et al. (2018), Lusk et al. (2013), 

Mørkbak et al. (2010), and Loureiro and Umberger (2007). In addition to disclosing 

the origins of goods, information on their country of origin is one of several 

indicators upon which consumer perceptions of food safety are based (Lewis et al., 

2017). This highlights the importance of appearance, food safety certification, and 

origin as attributes to be included in this study.  

 

Furthermore, qualitative and quantitative methods have been used to investigate 

consumer preferences regarding food safety. Several studies have employed 

quantitative methods from consumer surveys to discover the interaction between 

socio-demographic characteristics and consumers' choices for food items and their 

willingness to pay (e.g., Dewi et al., 2022; Joya et al., 2021; Liu et al., 2020; 

Wongprawmas & Canavari, 2017). Studies that utilized qualitative methods to 

investigate consumers' perceptions of food safety characteristics include Chalak et 

al. (2019) and Bouranta et al. (2022). The findings of these studies indicate that age, 

gender, level of education, and household income substantially impact consumers' 

perception and willingness to pay for various attributes.  

 

Typical examples of the methodological approaches of these studies comprise 

discrete choice experiments (DCE) and experimental auctions. Discrete choice 

experiments are commonly employed in food safety studies (Akaichi et al., 2013; 

Premashthira et al., 2022; Yin et al., 2018). Discrete choice experiments mimic the 

real-life decision-making processes of consumers by evaluating the utility of factors 

in multiple combinations. Many researchers use a conditional logit model (CLM) 

or Multinomial logit model (MNL) to determine consumer preferences for food 

safety attributes when employing the DCE methodology (Wongprawmas & 

Canavari, 2017; Joya et al., 2021). Nevertheless, the CLM/MNL model cannot 

directly explain the source of heterogeneity (Liu et al., 2020; Wang & Huo, 2016).  

 

To successfully implement unique food safety policies, it is often necessary to fully 

understand the consumer profile (Hou et al., 2019). Consequently, scientists often 

enhance the standard conditional logit model to include various additional 

characteristics, such as age, education, and income, as interactions that may impact 
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the willingness to pay, which would then help to explain differences in consumer 

preferences across individuals (Fontes et al., 2015; Joya et al., 2021).  

 

Most of the studies mentioned above found that consumers are willing to pay more 

for food safety, with the amount driven by socio-demographic characteristics such 

as age and level of education, as well as the information obtained regarding the food 

safety risk and the measures of control applied. From the foregoing, this study will 

contribute to the literature by applying a multi-attribute choice experiment method 

to understand consumers' preferences and willingness to pay for food safety 

attributes of Nectarines in the Polokwane Municipality area of Limpopo, South 

Africa. 
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3.1 Discrete choice theory 

Choice Modelling (CM) represents one of the survey-based approaches for 

modeling preferences for goods or services, in which the goods or services are 

described in terms of attributes with predetermined levels (Hanley et al., 2001). 

Figure 1 depicts the four approaches utilized in choice modelling: Contingent 

Rating, Paired Comparisons, Contingent Ranking and Choice Experiment (Hanley 

et al., 2001). In accordance with the various approaches of the choice model 

method, there are a variety of methods for measuring preferences, including rating 

alternatives, ranking them, and selecting the most preferable good/service. For 

objectives of this analysis, the discrete choice experiment (DCE) method was 

utilized. The method is based on Lancaster's consumer choice theory and 

empirically substantiated by McFadden's Random Utility Model (1974). 

Source: Castello (2003) 

3. Theoretical framework 

Figure 1: The family of stated preference methods 
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The random utility model is a widely recognized economic theory that uses the 

properties of error components to derive parameter estimates from the data (Skreli 

et al., 2017). Horowitz et al. (1994) demonstrated that in a random utility model, 

the researcher is able to observe the systematic component (consisting of attributes 

and socio-demographic characteristics in choice modeling), whereas the random 

component is unobservable (consisting of preferences, perception). This is shown 

in equation (1). Because utility is unobservable and, therefore, a random variable, 

the model cannot be utilised to accurately forecast consumer decisions. Instead, the 

model generates probabilities for the different alternatives. Manski (1977) 

formalized the effects of different product attributes on choices and their 

probabilities following Thurstone's (1927) introduction of random utility functions. 

Louviere and Woodworth (1983) performed the first DCE that followed 

McFadden's model. In this model, the consumer is concerned with maximizing 

utility.             

            Uij = Vij + εij                (1) 

 

Consequently, the probability that a particular respondent i chooses alternative j in 

the choice set over any other option k can be represented as the probability that the 

utility associated with option j outweighs that associated with all other options, as 

shown in equation (2). 

                     P[(Uij  >  Uik) ∀k ≠ j]  = P[(Vij − Vik) > (εik − εij )]              (2) 

To derive a precise expression for this probability, the distribution of the error terms 

(εij) must be known. A common assumption is that they are independently and 

identically distributed with an extreme-value distribution: 

                                             P(εij ≤ t)  = F(t) = exp(−exp(−t))                     (3) 

The aforementioned error term distribution suggests that the probability of any 

particular alternative j being selected as the most preferred can be represented in 

terms of the logistic distribution (McFadden, 1974) defined in equation (4). This 

criterion is referred to as the conditional logit model: 

 

                                         P(Uij  >  Uik, ∀k ≠ j) = 
exp(μ Vij)

 ∑ exp(μ Vij)
𝑗

                  (4) 

 

where µ is a scale parameter, inversely proportional to the standard deviation of the 

error distribution. This parameter cannot be uniquely identified, so its value is 

typically presumed to be 1. A major implication of this specification is that 

preferences from the choice set must adhere to the Independence from Irrelevant 

Alternatives (IIA) property (Luce, 1959), which implies that the relative 
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probabilities of two options being chosen are not affected by the addition or removal 

of other options. This property results from the independence of the error terms 

across the various options in the set of alternatives. This model can be estimated 

using conventional maximum likelihood techniques, with the corresponding log-

likelihood function stated in the following equation (5), where zij is an indicator 

variable with a value of one if respondent i selects option j and zero otherwise. 

 

Log 𝐿 = ∑∑zij

𝐽

𝑗=1

𝑁

𝑖=1

log

[
 
 
 
 

exp(Vij)

∑ exp(Vij)
𝐽

𝑗=1 ]
 
 
 
 

                                   (5) 

 

Socio-demographic characteristics can be incorporated alongside choice set 

attributes in the X terms of equation (1), but because they are constant across choice 

scenarios for a given individual (for instance, income is the same when the first 

choice is made as when the second choice is made), they can only be included as 

interaction terms, i.e., as terms that interact with choice specific attributes. 

 

3.2 Factors influencing consumers’ willingness to pay 

for food products 

Consumers' perceptions about the characteristics of a product contribute to their 

ultimate selection of that product. There are many kinds of products on the market 

with minor but significant differences, ranging from certification, packaging, and 

labelling. In the minds of consumers seeking to maximize utility, these distinctions 

may generate value-added benefits. Different preferences for product 

characteristics are indicative of consumers' heterogeneous nature, which is reflected 

in their decision-making behaviour. Consequently, numerous factors considerably 

influence attribute preference, by expansion, WTP. The framework illustrating 

consumer behaviour toward food products is depicted in Figure 2 below. 
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Source: Bonti-Ankomah and Yiridoe (2006) and Millock (2002)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Framework reflecting consumer behaviour towards food products 
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4.1 Discrete choice experiments 

In developing a stated preference survey, a number of elements must be explored. 

These elements are discussed simultaneously with the design of the survey 

employed in this study. This thesis utilizes a discrete choice experiment, which is 

essentially a form of conjoint analysis that combines conjoint analysis and discrete 

choice theory. The purpose of discrete choice experiments is to determine 

consumers' preferences which may be based on hypothetical choices made between 

distinct attributes. A discrete choice study consists of a series of hypothetical 

scenarios, each of which is comprised of unique alternatives reflecting distinctive 

attribute combinations. In each hypothetical scenario, the preferences of consumers 

are assessed by taking into account the trade-off across attribute levels between the 

various alternatives. An attribute level is a particular property of an attribute; for 

instance, the "size" attribute may have levels that include small, medium, and large.  

 

In this study, attributes and attribute levels are altered to provide individuals with a 

variety of choice combinations (alternatives or options). Choice sets describe the 

collection of two or more alternatives. In this experiment, each choice set consists 

of two alternatives and a no-choice option; consequently, each choice set consists 

of three alternatives from which participants can select. The survey questions were 

framed in terms of behavioral choice context: “imagine that you are shopping for 

nectarines, the alternatives below are the only ones available for purchase, select 

the one that you would choose”. Respondents were only permitted to select one of 

the available options, after which they could proceed to a different choice context. 

Respondents were not able to examine or modify previously selected options. The 

incorporation of the "no-choice" option not only helps make decisions more 

realistic, but it can also assist consumers in deciding not to select a product if they 

are dissatisfied with it (Gao et al., 2016; Bazzani et al., 2017). 

 

4. Materials and methods 
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4.1.1 Attributes for the discrete choice experiment 

Attribute selection is a crucial component of an experimental design, as the 

researcher must carefully evaluate the product's attributes that could assist to clarify 

consumer choice behavior. As observed in Table 1, four attributes were utilized: 1) 

Food Safety Certification, 2) Appearance, 3) Country of Origin, and 4) Price. These 

factors have been incorporated in the survey for the following reasons:  

 

Firstly, the food safety certification is a primary concern of this study. The food 

safety certification can be defined as a certificate that communicates the 

information done on the safety checks by the health officials, in order to educate 

and inform consumers on the safety aspects of fresh fruit produce. Although 

certification has a significant impact on consumer buying habits, stone fruit 

products on the South African market are rarely certified. The authentication of 

information will offer consumers with essential reassurances. In accordance with 

Liu et al. (2020) we have added the verification type attribute to our discrete choice 

experiment to denote the presence of food safety information validated by specific 

agencies, such as the South African Bureau of Standards (SABS) and Societe 

Generale de Surveillance S.A. (SGS). These certification types consist of two levels 

which are; no certification and certification (a label that communicates the 

information on the safety checks done by health officials and confirmed to meet the 

SABS or SGS standards). 

 

Secondly, appearance is one of the crucial concerns of this investigation. The 

surface color is the first sense that the consumer perceives and utilizes as a 

determining factor for whether they approve or decline food (Tanner, 2016). Thus, 

it serves an essential part in how consumers perceive the freshness of nectarines. 

Additionally, appearance generally has a significant impact on the product selection 

of consumers (Joya et al., 2021). Consequently, we incorporated the appearance 

attribute in the choice experiment with two levels: Wholesome (referring to 

nectarines that appear to be in excellent condition with no defects) and Bruised 

(referring to nectarines that appear to have minor defects).  

 

Thirdly, Country of Origin is an essential attribute. Kokthi and González-Limón 

(2015) as well as Yin et al. (2018) note that the country of origin claims are 

commonly used as proxies for food safety, more precisely when the food safety 

certification is absent. For instance, the consumer can associate the distance the 

produce travels from the farm to the market as an indicator for freshness. 

Henceforth, we added the country of origin attribute in order to distinguish locally 

and internationally produced nectarines. Moreover, numerous consumer studies 

have highlighted the country of origin attribute as a valuable attribute to consumers 

(Gracia et al., 2014; Kokthi and González-Limón, 2015). Therefore, we included 
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country of origin attribute in the choice experiment with the following levels: South 

African (represented by the proudly South African logo indicating nectarines which 

are produced in South Africa) and Imported (which represent nectarines which have 

been produced in other countries besides South Africa).  

 

Finally, five price levels have been incorporated in this experiment. The price range 

for a 750g punnets of nectarines was determined based on the prices found at 

supermarkets, local convenience stores, produce stores, and farmers' markets, as 

well as by food advertising agencies. The attributes and attribute levels used (with 

expected signs) in this experiment are defined in Table 1. 

Table 1: Attributes and attribute levels with expected signs 

Attributes Description Levels Expected Sign   

Food Safety 

Certification 

A safety check 

indicating inspection by 

local health officials 

Not Certified Positive for 

Certified 

  

Certified   

          

Appearance The condition of the 

nectarines and how they 

appear/look 

  Wholesome 

Bruised 

Negative for 

Bruised 

 

     

Country of Origin Country where the 

nectarines are produced 

Imported Positive for 

South African 

  

South African   

          

Price Price for a 750g punnet 

of nectarines 

20 Rands Negative for 

Price 

  

    35 Rands   

    50 Rands     

    65 Rands     

    80 Rands     

Note: 1 South African Rand (ZAR) = 0.051 Euro (€); Average in March 2023. 

4.1.2 Experimental design 

The most important design concern is optimizing the survey's ability to acquire 

information from respondents. Each response to a set of choices ought to yield more 

details for the statistical model, so that preferences for various attribute levels can 

be observed individually. Two stages are required to develop a design: 1) 

determining the combinations of attributes and attribute levels to be utilized in the 

experiment, and 2) merging the profiles into choice sets. Ultimately, a third stage 

may be required to organize choice sets into questionnaires. A basis for the 

development is a full factorial design, which comprises all possible combinations 
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of attribute levels that represent the various alternatives in the choice set [in this 

particular situation, (2
3
5
1
)
2
 = 1600], as shown in Table 1. A full factorial design is 

typically unmanageable in a choice experiment due to its size. Consequently, a 

portion of all potential combinations must be selected, resulting in a fractional 

factorial design. There are different methods for selecting combinations for a 

fracitonal factorial design. In this study we used an Orthogonal design. While 

Efficiency criteria designs are common in the field, necessitates the collection of 

prior information, which was not feasible in this instance due to a limited budget 

and complex field logistics.  

 

Following the findings by Mangham et al. (2009) that showed that using visual aids 

like pictures, diagrams, and symbols is very important when administering a DCE 

in areas where literacy is not taken for granted. An example of a choice set utilized 

in the experiment is shown in Figure 3. Given that exhaustion is predicted to 

increase in proportion to the amount of choices respondents make, we designed the 

survey so that participants would only have to make 10 sets of choices. 

4.1.3 Study sample and data collection 

The following sample size (N) was determined using the formula of Orme (1998) 

as a rule of thumb for stated choice experiments which estimate main effects only: 

 

N ≥ 500 x 
Lmax

J x S
 

 

In this case, L max is the greatest possible number of levels for any of the attributes, 

J is the total number of possible alternatives, and S is the total number of choice 

scenarios. Considering that the greatest number of levels across all attributes is 5 

and that there are 3 alternatives to each of the 10 choice scenarios. This gives a 

sample size of: 

N = 500 x 
5

3 x 10
= 84 

Figure 3: Sample choice scenario 
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Even though the sample required at least 84 participants, primary data was collected 

from 166 participants in order to account for preference heterogeneity. Pre-testing 

a survey's instrument is crucial before it is used in an actual situation (Hensher et 

al., 2005). This is why in February of 2023, we ran a test of our nectarine survey on 

a small group of 15 participants. The survey was trialled to gauge the dependability 

of the experimental design and to reveal areas that may be improved, such as the 

readability of the questions and the time it took to complete the survey. According 

to the reported timeframes, it took respondents anything from 8 to 13 minutes to 

finish the survey.  

 

Having a pilot group that is fairly representative of the target population increases 

the likelihood of receiving valuable input. Participants were invited to fill out a 

survey and also to suggest a friend who frequently buys nectarines or other fruits to 

do the same. The targeted respondents were fruit consumers who were requested to 

fill out the survey online. Further adjustments to the survey instrument were 

informed by responses obtained from the pilot survey and input from members of 

the research advisory board. The revised version of the survey was subsequently 

administered online via the Qualtrics software in March 2023 by a team of qualified 

researchers. To be eligible for an interview, one has to be an adult of 18 years or 

above, and be a consumer of nectarines or any other stone fruit. Furthermore, 

adhering to the suggestions of Bennett and Birol (2010), face-to-face interviews are 

mostly preferred to other survey techniques mainly being that in a developing 

country like South Africa, they enable simplification of questions and choice tasks 

to the survey respondents and  ensures that the right member of the household 

replies to the survey to reduce response biases. Segments of the survey can be 

viewed in the Appendix section.  

 

The survey targeted fruit consumers in the Polokwane Municipality area and it was 

administered in English. Polokwane Municipality is a municipality run by the local 

government in the Limpopo province and one of the main reasons for choosing this 

area is because of its location, which is in the capital city of the province and has a 

much higher population density as compared to other municipalities in the province. 

The data was collected during February and March 2023. The study relied on a 

convenience sample, but made the following efforts to improve the sample's 

representativeness. Firstly, the study design began with a store-level stratification 

strategy. The interviewers were placed at different retailers such as Woolworths, 

Goseame, Checkers and food lovers market, these were chosen because of their 

large selection of fruits representing a wide variety of categories (production 

location, local), as well as its location between both low and high-end suburbs. This 

approach guaranteed that a wide range of consumers were represented in the 

sample. Secondly, by approaching respondents near retail stores, either before or 
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after buying groceries, the sample is refined to include only those who are at least 

partially responsible for food purchasing. Participants were informed of the nature 

of the survey and given the opportunity to either agree to its conditions or decline 

participation before it began. Once respondents gave their informed consent, 

screening questions were given to filter out anyone who wasn't inclined to purchase 

fruits. This was important because the survey's primary goal was to seek out the 

opinions of people who purchase fruits, particularly those who bought them 

frequently.  

 

The first part of the survey sought to assess the purchasing patterns of respondents. 

The survey included an opening statement that summarized the project and an 

acknowledgment that the respondent was at least 18 years old. Once a participant 

was granted entry into the survey, their consumption frequency was determined by 

inquiring how often they purchased fruits in an ordinary month. After answering 

these preparatory questions, respondents were guided to the choice scenarios using 

a cheap talk script (see Appendix 2), followed by a brief description of the 

attributes. As a means of demonstrating the following choice section, an illustration 

of the choice scenarios in a behavioural context was also provided. Each respondent 

was presented with ten choice scenarios. In addition to the hypothetical choices, the 

survey included questions meant to assess the participant's level of food safety 

knowledge. The last part of the survey addressed the socio-demographic 

characteristics of respondents. 

 

4.2 Estimation Procedure 

4.2.1 Variables 

The variables utilized in conditional logit models are listed in Table 2. For the logit 

model, the dependent variable is the respondent's choice in the choice set, which is 

a function of the product attributes. In contrast, the latent variable analyzed by the 

logit model is the estimated utility value based on the different attribute levels. Food 

safety certification, appearance, origin, and price are the main effect explanatory 

variables in Table 2. These coefficients represent the change in marginal utility 

caused by a change of one unit in the attribute. The interaction terms include 

dummy variables, each of which are interacted with the main-effect terms through 

the conditional logit models (e.g. Burton et al., 2001). From an economic standpoint 

and identical to the constant utilized in a general regression model, the ASC 

measures the average effect on utility of all variables not included in the model 

(Kjaer, 2005). In order to steer clear of the dummy variable trap, the constant is 

omitted from the regression analysis due to the incorporation of the ASC. 
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Table 2: Variables included in the conditional logit analyses 

Variable Description 

ASC 1 if alternative 3 (no choice alternative) is chosen, 0 

otherwise 

FS_Cert 1 if nectarine is certified by health officials, 0 otherwise 

App 1 if nectarine has a slightly damaged appearance with 

blemishes, 0 otherwise 

Orgn 1 if nectarine is produced in South Africa, 0 otherwise 

Price The retail price of nectarines 

Age_31_40* 1 if age is between 31-40, 0 otherwise 

Age_41_50* 1 if age is between 41-50, 0 otherwise 

Age_51_&_Above* 1 if age is 51 and above, 0 otherwise 

Inc_Med* 1 if household income is between 100,000-299,999 

Rands, 0 otherwise 

Inc_High* 1 if household income is above 299,999 Rands, 0 

otherwise 

Note: *Dummy variables, utilised only for interaction-effects  

4.2.2 Model specification 

In this study, two models are utilized. Firstly, the standard Conditional Logit Model 

(CLM) was estimated by indirectly incorporating the main model for all attributes 

into the utility model specification. Secondly, the estimation by enhancing the main 

model by incorporating the attributes and socio-demographic characteristics into 

the utility specification. Statistical measures such as Pseudo-R2 and the log-

likelihood ratio test were used to compare these two models.  

 

The following utility function of alternative j, for the respondents’ i was utilized for 

the Conditional Logit model (CLM) and can be expressed as follows:   

 

Vij = β
0ASC + β

1XFS_Cert + β
2XApp + β

3XOrgn + β
4XPrice             (6) 

 

Several socio-demographic variables (with S parameters) have been added as 

interaction terms with the attributes Xk. This was done to enhance the fit of the main 

model and to represent respondents' preference heterogeneity; 

 

Vij = β
0ASC + β

1XFS_Cert + β
2XApp + β

3XOrgn + β
4XPrice +

γ
1(XFS_Cert

S
Age_31_40) + γ

2(XFS_Cert
S
Age_41_50) +

γ
3(XFS_Cert

S
Age_51_&_Above) + γ

4(XFS_Cert
S
Inc_Med) + γ

5(XFS_Cert
S
Inc_High) +

γ
6(XApp

S
Age_31_40) + γ

7(XApp
S
Age_41_50) + γ

8(XApp
S
Age_51_&_Above) +

γ
9(XApp

S
Inc_Med) + γ

10(XApp
S
Inc_High) + γ

11(XOrgn
S
Age_31_40) +
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γ
12(XOrgn

S
Age_41_50) + γ

13(XOrgn
S
Age_51_&_Above) + γ

14(XOrgn
S
Inc_Med) +

γ
15(XOrgn

S
Inc_High)                      (7) 

 

Next, determine the willingness to pay based on β values, in which β values 

represent the impact of attribute changes on utility. The negative ratio between the 

coefficient of an attribute and the price coefficient represents the marginal implicit 

price of the attributes. Therefore, the MWTP is calculated by dividing the β value 

of each non-monetary attribute by the value of the monetary attribute, in this case, 

the price attribute of nectarines. 

       MWTP = −(
β

Attribute

β
Price

)               (8) 

 

This figure indicates variations in the marginal rate substitution (MRS) relative to 

the present condition or status quo (Hanley et al., 2001). 
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5.1 Descriptive statistics 

The online questionnaire administered to fruit consumers resulted in 152 out of 166 

responses, after screening out 2 undesired responses, such as those from consumers 

who never shop or do not consider buying fruits on a monthly bases and 12 

responses that were rejected due to incomplete answers. Socio-economic profiles 

of respondents are shown in Table 3. There were 61 (40.1%) male and 91 (59.9%) 

female respondents in total. The average age of the respondents was 36.8 years. 

79.6% had a job, 88.8% had a college degree and above, 32.9% were married, 

50.7% had an annual household income of 100,000 Rands and above. The average 

household size was 4 members per household. Most of the respondents were 

primary shoppers who believed that they were in good health and 65.8% of them 

purchased fruits more than twice every month and they sometimes read food labels. 

About 36% of the respondents think that the government supervision of food safety 

is fair. 

Table 3: Characteristics of survey respondents and fruit consumption patterns 

Characteristics Description Frequency Percent 

Gender Male 61 40.1 

 Female 91 59.9 

Age  18-30 years old 65 42.8 

(Average = 36.8, Std 

= 12.55) 

31-40 years old 29 19.1 

 41-50 years old 28 18.4 

 51 years old and above 30 19.7 

Education level Less than high school 1 0.7 

 High school 16 10.5 

 Some college 27 17.8 

 Bachelor degree 50 32.9 

 Honour’s/Postgraduate diploma 38 25 

 Master’s degree 9 5.9 

5. Results 



29 

 

 Doctorate/Professional degree 11 7.2 

Household size 

(Average = 4, Std = 

1.7) 

Number of people in the 

household 

152 100 

Marital status Single 95 62.5 

 Married 50 32.9 

 Divorced 4 2.6 

 Widowed 2 1.3 

 Separated 1 0.7 

Household income < 50,000 53 34.9 

(Rands/Year) 50,000 – 99,999 24 15.8 

 100,000 – 199,999 21 13.8 

 200,000 – 299,999 14 9.2 

 300,000 – 399,999 16 10.5 

 400,000 – 499,999 10 6.6 

 > 499,999 14 9.2 

Employment status Unemployed 17 11.2 

 Full-time employment 84 55.2 

 Part-time employment 10 6.6 

 Self employment 27 17.8 

 Student 12 7.9 

 Retired 2 1.3 

 Home duties 0 0 

Monthly fruit 

consumption 

Once 17 11.2 

(Average = 3.73, Std 

= 1.07) 

Twice 35 23 

 3 to 4 times 44 29 

 > 4 times 56 36.8 

Dietary health issues 

present in household 

(High blood, type ll 

diabetes or heart 

diseases) 

Yes 57 37.5 

 No 95 62.5 

Role in grocery 

shopping 

Primary shopper 76 50 

 Someone else is the primary 

shopper 

32 21 

 Shopping is shared 44 29 
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Frequency of reading 

labels 

Never 5 3.3 

 Sometimes 52 34 

 About half the time 27 17.6 

 Most of the time 37 24.8 

 Always 31 20.3 

Evaluation of 

government’s 

supervision on food 

safety in Limpopo 

Poor 16 10.5 

 Fair 54 36 

 Good 51 33.3 

 Very good 19 12.4 

 Excellent 12 7.8 

 

5.2 Summary of responses to the food safety risk 

perception 

The responses to the Food Safety Risk Perception questions are shown in Figure 4. 

Figure 4: Food safety risk perception questions 
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The majority of the Food Safety Risk Perception indicator statements are in 

agreement. No more than 32% of respondents were unsure about the risk 

statements. Questions that directly involve the food system are of particular interest. 

We discovered that 49.7% of respondents concur that their health is at risk due to 

South Africa's current food system. In addition, 56.2% believe that the current 

South African food system poses a substantial risk to their health in terms of food 

safety. 80.8% of respondents concur that labelling enhances food safety. Similar to 

Akinwehinmi et al. (2021) consumers associate their perceived food safety risk with 

the South African food system, according to the responses. 

 

5.3 Conditional logit model results 

The conditional logit model was initially estimated with only main effects (a model 

that focuses on the secluded effect of an attribute on utility and disregards 

interactions amongst attributes). The results obtained from the empirical 

specification of equation 6 are reported in Table 4 below: 

Table 4: The conditional logit model without interactions 

Variables Coefficient Std Error MWTP 

ASC - 2.694*** 0.167 - 128.02*** 

FS_Cert   0.350*** 0.102 16.63*** 

App      - 0.258** 0.103      - 12.28** 

Orgn   0.583*** 0.088 27.70*** 

Price - 0.021*** 0.001  

Number of Observations  4560  

Log-likelihood  - 1079.982  

Pseudo-R
2
 

 
0.353 

 

Note: *** p < 0.01; ** p < 0.05; * p < 0.1 

The results can be seen in Table 4 which indicate that the coefficient for food safety 

certification and country of origin were positive and significant at the 1% level with 

the expected signs. The positive signs for the country of origin and food safety 

certification coefficients indicate that fruit consumers in Polokwane have greater 

preferences and derive positive utility and that they are willing to pay 27.70 Rands 

more per 750 grams of nectarines that are produced in South Africa relative to 

nectarines that are imported to South Africa as well as nectarines with a label that 

communicates information on safety checks done by health officials with a 

marginal willingness to pay of 16.63 Rands more per 750 grams of nectarines 

relative to no communication received on safety checks done by health officials. 
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The next coefficient presented in Table 4 represents the appearance attribute, which 

is negative and significant at the 5% level with the expected sign. The negative sign 

for the appearance coefficient indicates that fruit consumers in Polokwane have 

lesser preference and derive negative utility and that they are willing to pay 12.28 

Rands less per 750 grams of nectarines that are bruised relative to nectarines that 

are wholesome looking. The highest utility increase was caused by the country of 

origin, followed by the food safety certification. Meanwhile, the presence of bruises 

on the nectarines caused the decrease in utility. In addition, the CLM estimated a 

negative and statistically significant price coefficient at the 1% level, which 

indicates lower utility from higher nectarine prices. In line with economic theory, 

we normally presume consumers to choose lower prices, so the sign associated with 

the coefficient coincides with our expectations. The alternative specific constant 

(ASC) for the opt out option turned out negative and statistically significant, 

indicating a distinct opposition to the status quo. This indicates, on average, 

consumers were substantially more likely to choose alternatives 1 or 2.  

 

The conditional logit model without interactions unveils a relatively good fit for the 

data. This is noticeable from McFadden pseudo-R
2 

value of 0.353. A pseudo-R
2 

value ranging between 0.200 and 0.400 reflects a relatively good fit (Hensher et al., 

2005). Consumers viewed all the selected attributes (food safety certification, 

appearance, country of origin, and price) as appropriate (Wongprawmas and 

Canavari, 2017). 

 

5.4 Preference heterogeneity 

The results for the interaction model obtained from the empirical specification of 

equation 7 are reported in Table 5. There were six interaction terms identified. It is 

important to note that the final set of interactions was determined after exhaustive 

testing of the appropriate variables and attributes. When the primary attributes 

interact with socio-demographic characteristics, the model's fitness is enhanced. 

The incorporation of socio-demographic characteristics could account for choice 

heterogeneity (Fontes et al., 2015) and precision in the model estimation (Hanley 

et al., 2001). However, certain attribute signs and coefficients stay the same as in 

the conditional logit model without interactions, while others change. 
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Table 5: The conditional logit model with interactions 

Variables Coefficient Std Error MWTP 

ASC - 2.741*** 0.170 - 126.49*** 

FS_Cert  0.384** 0.152        17.72** 

App      0.103 0.157        4.75 

Orgn    0.449*** 0.139   20.75*** 

Price - 0.021*** 0.001  

Interaction Terms    

FS_Cert_Age_31_40      0.041 0.246         1.92 

FS_Cert_Age_41_50    - 0.420* 0.245      - 19.42* 

FS_Cert_Age_51_&_Above    - 0.142 0.240      - 6.58 

FS_Cert_Inc_Med      0.230 0.191        10.64 

FS_Cert_Inc_High    - 0.167 0.285      - 7.72 

App_Age_31_40    - 0.598** 0.245      - 27.63** 

App_Age_41_50      0.306 0.241        14.15 

App_Age_51_&_Above      0.004 0.239         0.19 

App_Inc_Med    - 0.491** 0.192      - 22.69** 

App_Inc_High - 1.147*** 0.277 - 52.96*** 

Orgn_Age_31_40      0.101 0.220         4.68 

Orgn_Age_41_50 0.520** 0.225  23.99** 

Orgn_Age_51_&_Above      0.215 0.219         9.93 

Orgn_Inc_Med    - 0.194 0.174       - 8.97 

Orgn_Inc_High      0.444* 0.259 20.51* 

Number of Observations  4560  

Log-likelihood   - 1054.292  

Pseudo-R
2
  0.368  

Note: *** p < 0.01; ** p < 0.05; * p < 0.1 

The results show that food safety certification and country of origin are statistically 

significant with the expected signs in both the conditional logit model without 

interactions and conditional logit model with interactions, which can be explained 

by the fact that respondents placed a high value on both of these attributes. The 

price and alternative specific constant (ASC) remained negative and statistically 

significant at the 1% level for both models suggesting a lower utility from higher 

nectarine prices and a specific preference against the status quo. However, 

appearance was reported not to be significant with an expected sign that is not 

correct in the interaction model. 

 

As mentioned by Joya et al (2021), the role of age is very important in the 

willingness to pay for attributes of fruits and vegetables. Firstly, the interaction with 

age produced a negative and incorrect expected sign to the FS_Cert_Age_41_50 
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variable and it is statistically significant at the 10% level. This indicates that 

individuals aged between 41 to 50 years derive less utility and that they are willing 

to pay 19.42 Rands less per 750 grams of nectarines with a label that communicates 

information on safety checks done by health officials relative to individuals aged 

between 18 to 30 years. Secondly, the interaction with age produces a negative and 

expected sign to the App_Age_31_40 variable and it is statistically significant at 

the 5% level. This indicates that individuals aged between 31 to 40 years derive less 

utility and are willing to pay 27.63 Rands less per 750 grams of nectarines that are 

bruised relative to individuals aged between 18 to 30 years. Consequently, the 

interaction with age produces a positive and expected sign to the Orgn_Age_41_50 

and it is statistically significant at the 5% level. This indicates that individuals aged 

between 41 to 50 years derive a higher utility and are willing to pay 23.99 Rands 

more per 750 grams of nectarines that are produced in South Africa relative to 

individuals aged between 18 to 30 years. The older age variable (represented by 51 

& above) was reported not to be significant for all the attributes of nectarines. The 

interaction with income level produces a negative sign to the appearance variable 

and it is statistically significant at the 5% and 1% level, respectively. This indicates 

that individuals with medium to high income levels derive less utility and that they 

are willing to pay 22.69 and 52.96 Rands respectively, less per 750 grams of 

nectarines that are bruised relative to individuals with low income levels. 

Additionally, the interaction with income produces a positive and expected sign to 

the Orgn_Inc_High and it is statistically significant at the 10% level. This indicates 

that individuals with high income derive a higher utility and are willing to pay 20.51 

Rands more per 750 grams of nectarines that are produced in South Africa relative 

to individuals aged between 18 to 30 years. The levels of income interactions were 

not statistically significant for food safety certification.  

 

Based on the results, the conditional logit model with interactions has a better 

goodness of fit as compared to the conditional logit model without interactions. It 

can be observed from the McFadden pseudo-R
2
 value for the conditional logit 

model without interactions to the model with interactions has increased from 0.353 

to 0.368 respectively as well as a higher level of model fit with improvements in 

the likelihood value which is -1054.292 as compared to -1079.982 in the conditional 

logit model without interactions. Furthermore, based on the likelihood ration test, 

we can say that the conditional logit model with interactions represents a significant 

improvement in relative to the conditional logit model without interactions 

[LR2(15) = 51.38, p < 0.000].  
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Food safety among many consumers in developing countries has become a major 

source of concern. Evidence from the literature reviewed shows that many 

consumers are willing to pay more for safer food, hence the current study looks at 

the demand for increased food safety among consumers in developing countries 

with food safety labels as one of the determining factor’s. This study has utilised 

the discrete choice experiment to determine what the consumers prefer and their 

willingness to pay for food safety attributes of nectarines in the Polokwane 

Municipality area of Limpopo, South Africa. To demonstrate the uniqueness of this 

study on food safety attributes, food safety certification was introduced. The 

conditional logit analysis presents an in-depth analysis of attribute preferences, 

demonstrating that consumers have extremely distinct preferences for different 

nectarine attributes. Generally, the results show that the food safety certification 

and the country of origin were the most preferred attributes, meaning that 

consumers highly valued and were willing to pay more for nectarines with a label 

that communicates information on safety checks done by health officials relative to 

no communication received on safety checks done by health officials. Additionally, 

consumers are willing to pay less for nectarines which are bruised relative to 

wholesome looking ones. These findings were consistent with Joya et al. (2021).  

 

Another focus of this study looked at the heterogeneity in consumers willingness to 

pay for food safety attributes as explained by socio-economic characteristics. Age 

and income were found to have a significant impact on the willingness to pay for 

attributes of nectarines. Furthermore, this study discovered that older consumers 

(between 31 and 50 years) are more likely to be aware of concerns about food safety 

and willing to pay more than younger consumers (between 18 and 30 years). 

Consistent with the findings of Muhammad et al. (2015) and Joya et al. (2021) 

which revealed that older consumers were willing to pay more for organic and safer 

fresh produce. This demonstrated that older consumers placed a greater emphasis 

on the attributes of nectarines than did younger consumers, more especially on the 

food safety certification, country of origin, appearance.  The results also show that 

consumers valued the food safety certification and country of origin as the most 

essential attributes. In particular, food safety certification was the main focus of this 

study and it was non-negotiable as we accounted for preference heterogeneity in 

6. Discussion 



36 

 

consumers. However, on the contrary, it must be added that older consumers were 

willing to pay 19.42 Rands less for nectarines that had a label that communicates 

information on safety checks done by health officials relative to the younger 

consumers, this outcome may have been caused by many respondents who have 

disagreed that unsafe food is widely spread in the South African food system, 

perceiving that there is a low risk of obtaining unsafe food. Similarly, in the case of 

Nigerian consumers, Osemeke et al. (2013) found that consumers generally were 

not willing to pay more where it is believed that there is a low risk in the fresh 

produce. Furthermore, it was discovered that the older consumers were willing to 

pay 23.99 Rands more compared to the younger consumers, for nectarines produced 

in South Africa, this may be attributed to the fact that most consumers believed that 

the government supervision of food safety was fair. Similar results have been found 

in (Ortega et al., 2011; Wongprawmas & Canavari, 2017;  Liu et al., 2020) in which 

consumers were willing to pay more for the country of origin for fruit produce and 

improved government supervision. These findings have significant implications for 

the fruit and vegetable industry, policymakers, and regulatory authorities in terms 

of risk assessment, risk management, and risk communication to increase consumer 

trust in the food system (Shonhiwa et al., 2018).  

 

Furthermore, the results also showed that consumers valued the appearance as the 

least important attribute. In particular, appearance attribute became insignificant in 

the interaction model and it was explained further by the preference heterogeneity 

in consumers aged between 31 and 50 with medium to high income levels and were 

willing to pay less for bruised nectarines compared to consumers whom were age 

between 18 and 30 with a low income level. This finding was consistent with Joya 

et al. (2021) who found that older consumers were willing to pay less for bruised 

tomatoes compared to the younger consumers in low income level categories. 

Furthermore, the importance of a reasonable price was recognized by all 

participants. This indicates that, despite the importance of the other attributes, price 

may prevent these consumers from converting their tastes into purchasing 

behaviour.  

 

The study of consumer preferences in the Polokwane Municipality offers 

policymakers and those responsible for implementing new and enhanced policy 

instruments in South Africa valuable insights. The consumer preferences analysis 

reveals that consumers in Polokwane give a greater emphasis to nectarines with a 

label that communicates information on safety checks done by health officials 

relative to no communication received on safety checks done by health officials. 

Considering that the food safety certification is rarely found on the market, it is 

clear that there is still a significant gap of information that still remains among fruit 

consumers in Limpopo, South Africa. Concentrating on the limited development of 
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food safety labelling in the South African agri-food markets, Ran et al. (2022) 

contends that the lack of information to consumers is the primary obstacle to the 

development of sustainable and safer food production. Lack of information and 

little confidence in the governments supervision of food safety systems generally 

lead to older consumers in Polokwane putting less importance on food safety issues 

occurring in the country. For these reasons, policy instruments aimed at enhancing 

consumer information awareness should be developed in the future for fruit 

consumers in Polokwane, Limpopo in order to alleviate this asymmetry, as the 

results reveal that consumers are interested and place a value on the food safety 

certification. This recommendation may have significant policy implications and 

result in the implementation of an alternative label for agricultural-related goods. 

This alternative will become more simpler to access to a greater number of small 

holder producers in the province and become more appealing to consumers. 

Furthermore, the possibility of introducing a label that addresses the primary 

consumer concerns and provides information on the testing, verification, and 

certification process should also be taken into account by public authorities, as this 

label may achieve and add onto the purpose of the “Rinse before use” sign currently 

implemented on fresh produce in the country.  

 

In contrast, a “locally produced” label for fresh produce might be effectively 

applied. The findings of this study may support the decision taken by the South 

African government to suggest a quality sign (similar to the existing “Proudly South 

African” label) that may be implemented widely across supermarkets on agri-food 

products regardless of being a private label or not, as some of the supermarkets do 

not implement this sign on their fresh produce. This will make the fruit products 

more appealing as consumers are willing to pay more for nectarines produced in 

South Africa. These can be transformed into business opportunities if producers 

have the abilities to react to consumer demands effectively. The application 

procedures and requirements that must be met for carrying out these ideas are still 

vague and inadequately specified. These findings may assist policymakers in 

defining the features that this label must possess in order to be beneficial and widely 

accepted by consumers.  

 

There were several limitations to the study's approach in this instance. If it is 

feasible to broaden the scope of future research, the research framework can be 

improved. The following suggestions emerged from this study. The experiment 

conducted in this study was hypothetical with emphasize that, when studying 

attributes that are not (yet) on the market, observational data is not possible, and the 

DCE method is therefore commonly applied. Only four attributes for nectarines 

(food safety certification, appearance, country of origin and price) were established 

for the purpose of this study, but additional attributes can be incorporated. For 
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instance, the type of production system (e.g. organic or conventional), packaging, 

traceability and other types of markets (e.g. wet/fresh market) and so forth, may be 

utilized to gain a deeper understanding of what consumers are willing to pay in 

relation to price increases or decreases, in addition to preferences for various 

products and attributes. (Liu et al., 2020).  

 

This study was limited to the consumer perspective, and the results represent only 

the current consumer preferences and willingness to pay for food safety attributes 

of nectarines. The objective of follow-up research could be to investigate the 

producer's perspective and compare the views of different respondents regarding 

the different attributes of nectarines or other stone fruit cultivars. Moreover, 

because the survey is limited to a convenience sample in the Polokwane 

Municipality of Limpopo, South Africa, the findings of this study cannot be 

generalized to the whole country. In order to tackle this limitation, future research 

may consider investigating other regions in South Africa and applying random 

probability sampling. Future research can use the random parameter logit or latent 

class model to test for unobserved heterogeneity in respondent preferences 

regarding the food safety attributes of nectarines and other types of stone fruit 

cultivars. Furthermore, this type of study can be applied to the subject matter of 

meat and animal products as well as milk and dairy products, as these are the 

products that require the most resources to produce. Therefore, leading to higher 

exposure of chemical and biological food-borne risks. 
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This study provides an analyses of relevant food safety attributes of fresh fruit 

produce which may be addressed in future research evaluations in South Africa. A 

discrete choice experiment was used to measure the preferences and willingness to 

pay for food safety attributes of nectarines from 152 fruit consumers at 

supermarkets located around the Polokwane Municipality area of Limpopo, South 

Africa. The study investigated consumer preferences and willingness to pay for 

food safety attributes of nectarines. These objectives were attained through a survey 

that called for consumers to choose between different types of nectarines from a 

hypothetical choice set. Four attributes of food safety namely; food safety 

certification, appearance, country of origin and price were incorporated into the 

design, each dispensing different information regarding nectarines. Results show 

that along with the country of origin, the food safety certification was the most 

preferred attribute, meaning that consumers highly valued and were willing to pay 

more for nectarines with a label that communicates information on safety checks 

done by health officials relative to no communication received on safety checks 

done by health officials. This suggests that a credible food safety labelling regime 

has the potential to assist consumers in identifying safer fruit and vegetables, and 

that this could potentially be a useful policy tool. Additionally, the appearance 

attribute was the least preferred attribute meaning that it was not highly valued by 

consumers and they were willing to pay less for nectarines that were bruised relative 

to the wholesome looking ones.  

 

The study also explored the heterogeneity in consumers willingness to pay for food 

safety attributes which varied by socio-demographic characteristics. For instance, 

older consumers were willing to pay less for nectarines with a label that 

communicates information on safety checks done by health officials relative to the 

younger consumers as well as nectarines that were bruised relative to the younger 

consumers. Furthermore, the older consumers were also willing to pay more for 

nectarines that were produced in South Africa relative to the younger consumers. 

We also found that medium to higher income earning consumers were willing to 

pay less for nectarines that were bruised relative to lower income earning 

consumers. As noted earlier, there is a need for policy formulation to ensure fruit 

producers supply fruit that meets the required safety standards and this could be 

7. Conclusion 
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done through labels in order to communicate attributes with greater effectiveness; 

if they have an in-depth understanding of the socio-demographic characteristics of 

the consumers they are targeting. The possibility of obtaining a price premium 

through the detection of such interventions via labels appears optimistic. Attracting 

consumers who value these interventions will necessitate a sophisticated 

presentation of information on labels that subsequently eliminates consumers' 

concerns and points to the product's increased safety.  
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Conditional Logit Model without Interactions results 

Table 6: Conditional logit model without interaction results 

Variables Coefficient 

Std 

Error z P >| z | 

[95% conf. 

interval] 

ASC - 2.694 0.167 - 16.12 0.000 [-3.021; -2.366] 

FS_Cert   0.350 0.102   3.43 0.001 [0.150; 0.550] 

App - 0.258 0.103 - 2.49 0.013 [-0.461; -0.054] 

Orgn   0.583 0.088   6.62 0.000 [0.410; 0.755] 

Price - 0.021 0.001 - 12.98 0.000 [-0.024; -0.017] 

Number of 

Observations  

 

4560 

  

Log-likelihood    - 1079.982   

Pseudo-R
2
   0.353   
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Conditional Logit Model with Interactions results 

Table 7: Conditional logit model with interactions results 

Variables 

Coeffi

cient 

Std 

Error z P >| z | 

[95% conf. 

interval] 

ASC - 2.741 0.170 - 16.10 0.000 [-3.074; -2.407] 

FS_Cert   0.384 0.152   2.51 0.012 [0.084; 0.683] 

App   0.103 0.157   0.65 0.513 [-0.206; 0.412] 

Orgn   0.449 0.139   3.22 0.001 [0.176; 0.723] 

Price - 0.021 0.001 - 13.11 0.000 [-0.024; -0.018] 

Interaction Terms      

FS_Cert_Age_31_40   0.041 0.246   0.17 0.865 [-0.440; 0.524] 

FS_Cert_Age_41_50 - 0.420 0.245 - 1.71 0.087 [-0.902; 0.060] 

FS_Cert_Age_51_&_Above - 0.142 0.240 - 0.59 0.553 [-0.613; 0.328] 

FS_Cert_Inc_Med   0.230 0.191   1.21 0.228 [-0.144; 0.605] 

FS_Cert_Inc_High - 0.167 0.285 - 0.59 0.557 [-0.726; 0.391] 

App_Age_31_40 - 0.598 0.245 - 2.44 0.015 [-1.080; -0.116] 

App_Age_41_50   0.306 0.241   1.27 0.205 [-0.167; 0.780] 

App_Age_51_&_Above   0.004 0.239   0.02 0.986 [-0.465; 0.473] 

App_Inc_Med - 0.491 0.192 - 2.56 0.011 [-0.868; -0.114] 

App_Inc_High - 1.147 0.277 - 4.13 0.000 [-1.692; -0.602] 

Orgn_Age_31_40   0.101 0.220   0.46 0.646 [-0.331; 0.534] 

Orgn_Age_41_50   0.520 0.225   2.31 0.021 [0.078; 0.962] 

Orgn_Age_51_&_Above   0.215 0.219   0.98 0.328 [-0.215; 0.646] 

Orgn_Inc_Med - 0.194 0.174 - 1.11 0.266 [-0.536; 0.147] 

Orgn_Inc_High   0.444 0.259   1.71 0.087 [-0.064; 0.953] 

Number of Observations   4560   

Log-likelihood    -1054.292   

Pseudo-R
2

   0.368   
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Marginal Willingness to Pay 

Table 8: Marginal Willingness to pay results 

Variables Conditional Logit Model 

without Interactions 

Conditional Logit Model with 

Interactions 

MWTP 95% Confidence 

Interval 

MWTP 95% Confidence 

Interval 

ASC - 128.02*** [-152.61; -108.34] - 126.49*** [-150.24; -106.98] 

FS_Cert    16.63*** [7.09; 26.06]    17.72** [3.59; 31.84] 

App - 12.28** [-23.34; -2.74]    4.75 [-9.04; 17.83] 

Orgn    27.70*** [20.16; 35.46]    20.75*** [8.72; 32.35] 

Interaction Terms         

FS_Cert_Age_31_40       1.92 [-18.88; 25.25] 

FS_Cert_Age_41_50     - 19.42* [-41.70; 3.16] 

FS_Cert_Age_51_&_Above     - 6.58 [-27.34; 15.62] 

FS_Cert_Inc_Med       10.64 [-5.98; 27.16] 

FS_Cert_Inc_High     - 7.72 [-33.71; 16.18] 

App_Age_31_40     - 27.63** [-49.85; -5.74] 

App_Age_41_50       14.15 [-7.02; 37.78] 

App_Age_51_&_Above        0.19 [-19.51; 22.41] 

App_Inc_Med     - 22.69** [-40.81; -3.80] 

App_Inc_High     - 52.96*** [-80.62; -26.23] 

Orgn_Age_31_40        4.68 [-15.73; 23.42] 

Orgn_Age_41_50        23.99** [4.29; 44.38] 

Orgn_Age_51_&_Above        9.93 [-9.93; 31.28] 

Orgn_Inc_Med     -  8.97 [-25.16; 7.36] 

Orgn_Inc_High        20.51* [-1.89; 44.84] 

Note: *** p < 0.01; ** p < 0.05; * p < 0.1 
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Likelihood-ratio test 

 

LR Test 

Assumption: Conditional Logit Model without Interactions nested within 

Conditional Logit Model with Interactions 

 

LR chi2(15) = 51.38 

Prob > chi2 = 0.0000 
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