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Abstract 

 

With the constantly growing world population the need for securing sufficient and safe food resources has also 

raised greatly. Examining the new pattern in consumers` behavior influenced by the Covid-19 pandemic with a shift 

towards online trade in foodstuffs, , the present study aimed to investigate the consumers` perceptions on various 

aspects of food safety based on their experience in internet shopping. Based on an anonymous questionnaire among 

470 Bulgarians the survey found that the main problems the respondents encountered through online food shopping 

were related to quality discrepancy (18.9%), damaged package (18.5%) and unknown origin of the product 

(12.3%). As important indicators of the safety of the product bought the respondents pointed out labels with expiry 

date (19.1%), intact package (13.2%) and temperature at delivery (13.2%). In conclusion, online purchase food 

products were considered safe for the consumers` health as stated by half of the respondents whose perceptions on 

food safety were significantly dependent (p<0.05) on their experience in e-trade during and after the Covid-19 

epidemic.  
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INTRODUCTION  
 

With the estimated increase in population 

worldwide and the need to feed billions of 

people, the integrated policy on the whole 

food chain emphasizes the importance of 

sustainability and balance between food 

security, food safety and fair distribution of 

resources [35]. Regulatory frameworks, 

international and national legislation are 

provided in this regard by organisations like 

FAO, WTO, Codex Alimentarius 

Commission and others [2, 9] to ensure food 

safety and manage policies on food trade as 

food production is the largest economy in the 

world [16]. These policies have to be 

implemented globally by all stakeholders like 

industries, consumers and public bodies [33] 

in order to manage the challenge to food 

security posed by the increase in food trade 

[36]. The measures to ensure food chain 

sustainability should address all its aspects, 

from the field or the farm to the consumer`s 

table [1], along with the challenges 

encountered in e-trade and post-Covid-19 

effects as well [6, 39, 26, 19]. There was 

reported a steady increase in the share of 

people who preferred to shop for goods online 

over the last years and for Bulgaria the e-

shoppers who before the pandemic accounted 

to 31% in 2018 reached 53% in 2023 [21].  

Similar rise was reported in other countries as 

well, with food sales representing the largest 

category of e-commerce [3]. Some of the 

main drivers for the online trade in food 

products were related to safety and health 

issues [18], while in the meantime a stable 

group of Millennial and Generation Z internet 

shoppers emerged with interest in “green 

consumerism” and healthy products [21, 29].    

The Covid-19 pandemic affected greatly the 

consumers` perceptions of food security, 

safety and hygiene [8] which led to changes in 

their purchasing behaviour [26] and the need 

to understand the stakeholders` awareness and 

knowledge on food safety indicators in their 

online shopping experience [13]. From the 

perspective of ensuring the safety of the 

integrated food chain it is of crucial 

importance to have every individual involved 

in the process [19], to reform and improve the 

food safety regulation system through co-

regulation between stakeholders [7]. Thus, 

societies could effectively manage to control 

the risks and hazards along the food chain 

[10], especially when innovations, 
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digitalization and e-trade are incorporated into 

sustainable food operations [14].   

With regard to the current development of the 

online trade in foodstuffs, the purpose of the 

paper is to evaluate how the e-shopping 

experience had affected the consumers` 

behaviour in terms of food safety. 
 

MATERIALS AND METHODS  

 

Design of Survey 

The author has conducted the survey [4] in the 

period from February-March 2020 before the 

spread of the Covid-19 crisis and later, during 

the pandemic in September 2020-March 2021. 

The second part of this research is presented 

in the current paper. The survey was under the 

form of an anonymous questionnaire among 

470 Bulgarian citizens distributed at random 

to willing to participate respondents, without 

the necessity of ethics committee approval. 

The survey questions were focused on the 

respondents' demographics and their 

awareness on indicators related to food safety 

during online shopping.  

Statistical Analysis 

The completed questionnaires were 

statistically processed (IBM SPSS-Inc., 2019, 

SPSS Reference Guide 26 SPSS, Chicago, 

USA) after conversion of the respondents` 

answers from textual statements into 

numerical values. The parameters studied 

were analysed through descriptive statistics 

(frequency distribution tables), Student t-test 

and chi-square. A two-tailed p<0.05 was 

considered significant. The results afterwards 

were presented on diagrams (Excel, Windows 

10). 

 

RESULTS AND DISCUSSIONS 

 

Concerns of food safety, especially in e-trade, 

are highly influenced by a number of factors 

that affect consumers` attitudes as shown on 

Figure 1. With regard to the safety of online 

purchased food, the respondents in our survey 

focused on the correct labelling of the product 

they received, including expiry date (19.1%), 

intact package (13.2%) and temperature of the 

food at the time of delivery (13.2%) (Fig. 1).  

With the increase in the online trade in 

agricultural products worldwide food labelling 

was pointed out as an important factor for 

consumers` decision making and at the same 

time it raised issues with the lack of strict 

requirements on labelling in e-commerce and 

varying information presented among the 

online shops [22]. Although the European 

food market and in particular the food 

information provided to the customers were 

included in the current legislative framework 

[11], [31] stated that a comprehensive system 

for online food safety regulation was needed 

by which the stakeholders` concerns had to be 

addressed, including potential health threats 

due to mislabeling and substitution [19]. 

Other issues that could highly disturb the 

online food supply chains for both the 

business operators and the consumers, 

appeared to be the possibilities of food 

contamination as a result of damaged 

packaging. In consistence with our findings 

[8] argued that the integrity of food package 

was associated with the hygiene perceptions 

of the users of online food supply channels, 

especially after the Covid-19 pandemic. 

Furthermore, another factor considered 

important and significantly observed during 

the Covid-19 outbreak (χ2 =19.478; df=4; 

p=0.001) was the right temperature at the 

online deliveries which was found also crucial 

for preventing food spoilage [19]. 

 

 
Fig. 1. Indicators observed by the consumers regarding 

food safety of online bought food products 

Source: Author`s data from the questionnaire survey. 

 

There was a share of 11.5% of the 

respondents whose opinion that it was not 

necessary for the consumers to consider food 

safety issues which were perceived as a 

responsibility of the competent authorities 

along the food chain, were significantly 
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dependent on their e-shopping experience 

during Covid-19 epidemic (t[469]= 24.207; 

p=0.000) [3]. Their awareness was based on 

the strict legislative framework which 

regulated food safety at international level in 

all aspects, including trade [2, 35] altogether 

with the obligations of the authorities to 

execute official control at all stages of the 

agri-food chain [12].   

However, several indicators failed to comply 

with the consumers` expectations of the 

delivered food (Fig. 2) purchased online at the 

time of the pandemic (χ2 =18.460; df=8; 

p=0.018) – low quality of the product 

(18.9%), damaged package with risks of 

contamination (18.5%), mislabeling or lack of 

labels at all without information of the origin 

of the product (12.3%), price discrepancies 

(9.8%), as well as expired food (5.3%) and 

spoiled products unfit for consumption 

(4.9%). These concerns were directly related 

to food safety and hygiene issues which were 

recognized as a major challenge in ensuring 

smooth operation of e-trade, together with 

price value of the goods [28].  

[19] reported that intact package could 

prevent the online purchased products from 

risk of contamination until their final delivery, 

in line with our findings that the damaged 

food packaging was significantly hazardous 

during the Covid-19 shopping (t[464]= 

24.955; p=0.000). Food poisoning appeared to 

be a significant safety risk throughout the 

food chain and consumers needed guarantees 

that could reduce such hazards [40].  Spoiled 

food as detected by the participants in our 

survey was unfit for consumption and 

moreover, it posed additional health risks due 

to the possible bacterial activity in the spoiled 

products and subsequent food poisoning [2]. 

However, food safety issues could be properly 

managed by the consumers themselves if they 

were able to identify the major risks in the 

process of online food purchasing, as 

recognized by our respondents, and had 

knowledge on safe food supply steps, labeling 

of the products with relevant information 

(ingredients, expiry date, origin, etc.) and 

food-borne diseases that could affect their 

health [36].   

 

 
Fig.  2. Problems encountered during online food 

shopping 

Source: Author`s data from the questionnaire survey. 

 

The analysis of the consumers` perceptions of 

the overall safety of food purchased online 

during and after the Covid-19 pandemic 

showed that more than half of the participants 

in the survey strongly believed (21.3%) and 

agreed (34%) the e-traded food products were 

safe for their health (Fig. 3) (χ2 =41.950; 

df=4; p=0.000). As direct users at the end of 

the food chain consumers expected to receive 

high quality and safe food [36], but the Covid-

19 epidemic disturbed the supply chain and 

raised challenges to storage, transportation 

and distribution of food products with 

increased risks of physical, chemical and 

biological hazards [10, 36]. However, 

standards and laws set by the World Trade 

Organisation (WTO) created a practical 

framework to ensure food safety throughout 

the entire food chain [9].  The integrated food 

policy had further developed in order to 

engage all key stakeholders from both public 

and private sectors, consumers and 

researchers included [17] to address the new 

personalized consumption model after the 

Covid-19 epidemic and co-regulate the food 

market and ensure food safety in online trade 

as well [3]. At the end, it appeared that 

consumers possessed varying awareness and 

knowledge on food hygiene and safety at the 

time they formed their purchasing behavior – 

from insufficient level of food safety 

awareness [24, 37] to good understanding on 

food safety culture [25] which could be 

additionally advanced by spreading health 

awareness by researchers and studies [13, 15].   

Compared to the other authors` findings our 

research proved high awareness on the main 

food safety concepts among consumers in 

their online purchases (Fig. 1, Fig. 2). 
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Fig. 3. Consumers` general perceptions on food safety 

of online purchase food 

Source: Author`s data from the questionnaire survey. 

 

The emerging pattern of purchasing behaviour 

during and after the Covid-19 outbreak 

became more personalized and affected by 

consumers` heterogeneous demographics. 

Analysis of our respondents` characteristics 

showed that they were primarily from urban 

origin, nearly half of them being university 

students and similar share being employed, 

thus falling in the age group between 18 and 

25 (Table 1) [4]. Similar profile of young, 

educated urban residents who changed their 

shopping behaviour from offline to online was 

reported as well by [30, 38, 29, 5].  

 
Table 1. Respondents` demographic characteristics*  
Respondents` Demographics Count % 

Residence   

1) Capital city 50 10.6 

2)City–Regional administrative centre 288 61.3 

3)City–Municipal administrative centre 91 19.4 

4) Town 7 1.5 

5) Village 31 6.6 

Occupation   

1) High school student (<18 years old) 19 4.0 

2) University student (18-25 years old) 228 48.5 

3) Unemployed 12 2.6 

4) Employed (25-60 years old) 204 43.4 

5) Retired (60 > years old) 7 1.5 

Pre-Covid 19 / During Covid 19 

Pandemic e-shopping 

  

1) Pre-Covid 19  77 16.4 

2) During and after Covid 19 Pandemic 393 83.6 

*Due to rounding of values some indicators may not 

sum up to 100%  

Source: Author`s data from the questionnaire survey 

(Balieva, 2023) 

 

Studies showed that the age of the participants 

and the impact of the pandemic affected their 

decision making for buying food products 

online [13, 20]. Respondents` awareness on 

food safety and hence online food purchasing 

was significantly dependent on age range [26] 

with being young and with university 

education resulting in higher food safety 

culture [25, 34, 23].  

However, [24] stated that stakeholders` 

awareness and knowledge on food safety 

should be further improved and education on 

food related safety and hygiene indicators for 

students could improve consumers` awareness 

[32]. Providing relevant information and 

knowledge to stakeholders was found by [39] 

to enhance food risk prevention behaviours 

among people.  

 

Fig.  4. Frequency of food purchasing through e-

channels 
Source: Author`s data from the questionnaire survey. 

 

The changing pattern of food trade with a 

significant increase in the share of e-trade is 

visible in the consumers` purchasing behavior 

shifts towards more frequent online purchases 

of food products (Fig. 4). The survey showed 

that 40 % of the respondents were used to 

monthly e-shopping, especially for products 

with long shelf life like some processed and 

canned food from animal origin like dairy 

(cheese, yellow cheese, etc.), conserved meat 

and sausages, honey and bee products, grains 

and others, which was significantly important 

issue during the Covid-19 outbreak (t[458]= 

32.699; p=0.000). Weekly online purchased 

by 14% of the consumers were eventually 

more fresh products like fruit and vegetables, 

organic food, confectionery, etc. This 

appeared to be quite a small share compared 

to the findings of [27] who reported that 64% 

of their respondents were actively purchasing 

online food on a weekly basis. In fact, our 
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results were in consistence with the officially 

reported data of 17% rate of online bought 

food from shops or meal-kit providers for the 

27 European member states [21].  

 

CONCLUSIONS  

 

Recent food crises caused by the Covid-19 

outbreak posed serious threats to public health 

and food safety and challenges to the agri-

food sector.  

The survey focused on the level of awareness 

and perceptions of main indicators related to 

food safety among a heterogeneous group of 

respondents who had regular experience in 

online food shopping on weekly and monthly 

basis.  

The respondents were mainly urban residents, 

with university education and young people 

whose food purchasing behaviors through e-

channels were influenced by parameters like 

food labelling and expiry date of the products, 

intact package and right temperature at the 

time of delivery. The main problems faced by 

the consumers during online food shopping 

were related to quality and price 

discrepancies, damaged packaging with risk 

of contamination and food spoilage and 

mislabeling with unknown origin of the 

product. However, based on the consumers` 

overall perceptions, the foodstuffs bought 

online were considered safe by half of the 

respondents.  
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