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Abstract 

The objective of the present paper is to identify total quality aspects on fruits 
and vegetables based on preferences and perceptions of consumers. More precisely, 
to identify consumers’ concerns, considerations and valuations in the choice of fruits 
and vegetables and their attitudes towards food quality, safety and certification 
systems. A survey that utilized a self-administered questionnaire was designed to 
obtain the data needed for the study that took place in Northern Greece. Consumers 
who participated in the survey were asked to evaluate several quality attributes, 
which are considered when buying, and consuming fruits and vegetables. They were 
asked how important a number of aspects of fruits and vegetables are important to 
them regarding nutrition, food safety, quality and certification, and they gave a 
rating from very important to not important at all. The results seem to be important 
for all the market bodies to develop production and marketing strategies that instill 
consumer confidence, assure consumer satisfaction and therefore meet demand 
needs. 
 
INTRODUCTION 

The new trends of international trade have led to changes in consumer demand for 
food. Under the frame of globalization of food systems, consumers became alienated 
from the origin and the context of the food they consume, and this had consequences for 
how they view and evaluate their food (Torjusen et al, 2001). New consumption patterns 
have been developed, focusing mainly in quality, as it is perceived by consumers. The 
way consumers evaluate their food when making choices may be highly diverse and 
complex. The most important quality aspects usually are related to attractive appearance, 
taste, nutrition value, safety in health, as well as protection of the environment during 
production process. Obviously, quality is not a unique: it depends on how each consumer 
evaluates it (Mannion et al, 2000). 

The new trends in consumption patterns can be attributed to several reasons. 
Research indicated that one of them is the environmental consideration in food 
production, which usually varies among different consumer segments (Grunert and Juhl, 
1995; Wandel and Bugge, 1996). The priority consumers put on the environment in 
combination with their willingness to pay for environmentally friendly products depend 
on whether or not they perceive meaningful connections between food production and 
environmental problems or other concerns and values in their everyday life (Torjusen et 
al, 2001). Another point of the change in consumption patterns lately is the concern of 
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food safety, after the food scares consumers faced in recent years. Therefore, consumers� 
demand for fresh, heathy food is increasing around the world (Smith and Riethmuller, 
1999). 

Consumers who are concerned about food safety are frequently concerned with a 
number of specific issues to do with food production and handling. These issues affect 
consumer perceptions of the product in question and can affect future consumption 
decisions. 

It is likely that for many consumers, their perceptions of safety factors are largely 
inaccurate. Nonetheless, they use these inaccurate perceptions when making consumption 
decisions. Invisible hazards and imperfect information cause substantial losses to all 
participants in the food chain (Roberts and Smallwood, 1991). 

Consumers have to some extent lost confidence in the ability of governments, 
marketers and producers to provide them with safe food. As consumers are unable to 
accurately assess food risk themselves, they rely on the food industry to remove the risk 
for them. Once the confidence in this system is lost, it may be difficult to regain (Smith 
and Riethmuller, 1999). Considering all the abovementioned, the increased knowledge of 
consumer attitudes and valuations in the marketplace, and particularly their relation to 
food quality aspects becomes a need (Torjusen et al, 2001). 

In Greece, consumers began to be aware of food quality and safety in recent years, 
following the trends at international level. Policy considerations regarding food quality 
certification and safety were implemented at first in organically produced products, 
whereas in the last two years certification was expanded to other product categories such 
as PDO, PGI and TSG1 (EC 2081/92; AGROCERT, 2001). The attempts of the state were 
to better organise the certification system of agricultural products including plant and 
animal production. Therefore, the market of certified products is rapidly expanding, while 
consumers search for these products during purchase actions.  

Considering the market of fruits and vegetables, data obtained from the National 
Household Expenditure Survey (1993-94) indicate that the average household expenditure 
for fresh fruits and vegetables is rather high compared to the total expenditure for food 
(figure 1). Taking into account that fruits and vegetables are widely purchased from 
Greek households, as well as the expansion of the market of certified agricultural 
products in Greece, it is worthwhile to examine the potential of Greek consumers to 
purchase certified fruits and vegetables. Therefore, the aim of the present survey is to 
identify consumer perceptions and attitudes towards quality and safety on fresh fruits and 
vegetables in Northern Greece. More precisely, (i) to evaluate the level of concern and 
interest consumers express on nutrition and food safety issues, (ii) to identify their 
perceptions on pesticide infections on fruits and vegetables and on chemical residues as 
well, (iii) to identify consumer attitudes towards and confidence on the quality 
certification systems of fruits and vegetables and (iv) to estimate whether the 
socioeconomic factors and the knowledgeability of quality products affect the 
abovementioned issues.  
 
MATERIALS AND METHODS 

A survey that utilized a self-administered questionnaire was designed to obtain the 
data needed for the study that took place in Northern Greece. Overall the questionnaire 
was put on 401 respondents using a two-stage random area cluster sampling procedure. 
Consumers who participated in the survey were asked to evaluate several quality and 
nutrition attributes, which are considered when buying, and consuming fruits and 
vegetables. They were asked how important a number of aspects of fruits and vegetables 
are important to them, and they gave a rating from very important to not important at all. 
The same process was used for evaluating their confidence on fruit and vegetable 
                                                
1 PDO: Protected Destination of Origin 
PGI: Protected Geographical Indication 
TSG: Traditional Speciality Guaranteed 
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certification systems and their attitudes towards the market of these products.  
A Principal Component Factor Analysis, with varimax rotation, was used in order 

to group the variables according to their relevance and to impress specific categories in 
each section (concern on nutrition and food safety, attitudes towards residues and 
infections of fruits and vegetables, attitudes towards fruits and vegetables certification 
systems). The internal consistency of each factor within each section was assessed by 
calculating the Cronbach's alpha coefficient.  

In addition, to identify potential differences among consumers� attitudes, t-test and 
ANOVA analysis were implemented according to respondents� socioeconomic 
characteristics. The programme that was used for the analysis of the data was SPSS v.10. 
 
PRELIMINARY RESULTS 

The majority of the respondents participated in the survey are women (67,3%), 
whereas men represent 32,7% of the total sample. As far as their age is concerned, 57.9% 
are aged between 21 to 40 years, 37.7% are from 41 to 60 years old, with the other two 
scales (18-20, 60+) sharing the remained 4.4%. Most of the respondents are married 
(63.4%), 31.4% are single and 5.2% divorced or widowed. Considering the household 
size of the respondents, 37.7% are households with four members, 25.2% have three 
members, 15% have two members and 9.7% are single member households. One out of 
three respondents is graduate from high school, one out of four are university graduates, 
16 percent are graduates from technical professional schools, while a rather negligible 
percent (4.4%) have completed postgraduate studies. The majority of the consumers 
participated in the survey work either as civil servants (35.9%) or in private service sector 
(27.4%). Moreover, 15.5 percent are housewives, 13.7 own an enterprise, and the 
remained are either retired (4%) or university students (3.5%). Consumers� average 
monthly income reaches to 1770 �. A great percent equal to 84.5 of the respondents seem 
to be aware of organically produced fruits and vegetables, 63.3 percent are informed 
about Genetically Modified food. As far as the quality certification systems are 
concerned, the most common among the respondents seem to be ISO (55,6%), whereas 
HACCP certification system is almost unknown (9,5%). 
 
RESULTS 
Consumer attitudes towards nutrition and food safety 

In order to measure the degree of interest consumers express on nutrition and 
safety of food a set of nine items were designed and the participants were asked to 
indicate their level of agreement with each one. As illustrated in table 1, principal 
components analysis identified three factors with eigenvalues greater than one. All nine 
variables had a loading of 0.45 or higher on one of these factors, illustrating a good fit and 
accounting for 50 percent of the variance.  

Three items were identified under factor 1 with loadings ranging from 0.622 to 
0.711. An analysis of these items was interpreted as items related to rather small interest 
about nutrition and food safety. Specific items on Factor 1 are presented in table 1. Factor 
2 identified three items, which had factor loadings ranging from 0.638 to 0.705. These 
items related to high interest about nutrition and food safety (table 1). Factor 3 addressed 
safety feeling about health. Specific items included in the factor are given in table 1. 
Factor loadings range from 0.451 to 0.751. Each of the three scales were found to have a 
satisfactory level of internal consistency, with Cronbach's a equal to 0.58, 0.52 and 0.46 
respectively. 

Using the total scores of each factor an attempt was made to describe consumer 
attitudes on nutrition and food safety (min = 3, max = 15). The average level of 
agreement with the items of the first factor was found equal to 8.9 (std = 2.5), meaning 
that low interest in nutrition is observed in a medium level.  

In order to identify whether consumer attitudes towards the items of the first factor 
are differentiated according to their socioeconomic characteristics t-test and one way 
ANOVA analysis was performed. Results indicated that statistically significant differ-
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ences were observed according to gender (t = 2.2, df = 397, p < 0.05), age (F3, 395 = 7.76, 
p < 0.001) and educational level (F3, 395 = 10.01, p < 0.001). In addition, significant 
differences were found relevant to whether consumers are informed about HACCP (t = 
2.76, df = 397, p < 0.01) and ISO (t = 2.6, df = 396, p < 0.05) certification systems. More 
precisely, men, elder consumers, those of lower educational level as well as those who are 
not informed about HACCP and ISO certification systems appeared to have low interest 
in nutrition and food safety (table 4). 

 The average level of agreement with the items of the second factor equals to 11.9 
(std = 1.8), indicating a high interest in nutrition and food safety. According to the results, 
consumers who are aware of organically produced products (t = 2.29, df = 398, p < 0.05) 
as well as of HACCP certification system (t = 2.15, df = 398, p < 0.05) are more 
concerned on nutrition. The average level of agreement with the items of the third factor 
equals to 7.9 (std = 2.06), meaning low confidence on the quality and safety of food. The 
only variable that indicated significant differences on consumers� attitudes was age. More 
precisely, elder consumers appear to have high confidence on the foods they consume 
(F3,394 = 9.28, p < 0.001).  
 
Consumer attitudes towards chemical residues and pesticide infection on food 

The degree of consumers� awareness on residues and infections on fruits and 
vegetables was measured given a set of 10 relevant items. Factor Analysis yielded a two-
factor solution accounted for 62% of the variance in the sample. The first factor identified 
six items concerning chemical residues in fruits and vegetables, with loadings ranging 
between 0.660 and 0.769. The second factor included four items related to infections from 
pesticides on fruits and vegetables with loadings ranging between 0.551 and 0.896. Both 
the two scales were found to have a high level of internal consistency, with Cronbach's a 
equal to 0.85, 0.795 respectively. 

Consumers consider very important the absence of chemical residues (Μ = 27.52, 
std = 3.4) and of infected products (M = 17.16, std = 2.92) from the fruits and vegetables 
they purchase. Considering t-test and ANOVA results, consumers aware of HACCP 
certification system (t = 2.77, df = 394,  p < 0.01) and women (t = 3.13, df = 397,  p < 
0.005) appear to be more concerned in chemical residues. Moreover, as far the items of 
the second factor are concerned, women (t = 3.57, df = 397,  p < 0.001) and consumers of 
low educational level (F3,395 = 7.89, p < 0.001) evaluate very important the lack of 
infections in the appearance of fresh fruits and vegetables.  
 
Consumer attitudes towards fruit and vegetable certification systems 

In order to measure consumers� attitudes towards fruit and vegetable certification, 
a set of 11 items was given and consumers asked to express the level of agreement with 
each one (1: strongly disagree to 5: strongly agree). Factor analysis yielded a five-factor 
solution, explaining the 74.2% of the total variance in the sample. Factor loadings range 
from 0.456 to 0.923. Each of five scales were found to have a high level of internal 
consistency with Cronbach's a equals to 0.71, 0.75, 0.70, 0.68 and 0.65 respectively. 

The average level of agreement with the first factor equals to 12.06 (std = 2.22), 
indicating that consumers express a high willingness to purchase certified fruits and 
vegetables. Analysis indicated that women (t = 2.13, df = 396, p < 0.05) and consumers 
aware of organically produced products (t = 3.37, df = 398, p <0.005) are more willing to 
buy certified products (table 4). Consumers express an average level of agreement with 
the second factor equal to 7.13 (std = 1.81), interpreting that they are aware of the supply 
of certified fruits and vegetables in a medium level. Significant differences were found 
according to age, educational level, awareness of organically produced products, of 
HACCP and ISO certification systems. Therefore, elder consumers (F3,396 = 4.79, p < 
0.005), those of higher educational level (F3,396 = 6.11, p < 0.001), as well as those aware 
of organically produced products (t = 3.94, df = 398, p < 0.001), of HACCP (t = 5.41, df 
= 398, p < 0.001) and ISO (t = 7.24, df = 397, p < 0.001) certification systems are better 
informed about the market of certified fruits and vegetables (table 4). The average level of 
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agreement with the items of the third factor (M=6.79, std = 1.45) indicates a medium 
level of confidence consumers have on certified fruits and vegetables. However, ANOVA 
results shown that women (t = 2.65, df = 399, p < 0.01) express more confidence on the 
certified fruits and vegetables than men do (table 4).  

Consumers seem to be insecure regarding the certification system of fruits and 
vegetables, since the average level of agreement with the relevant factor (fourth factor) 
equals to 4.78 (std = 1.52). Analysis indicated the absence of significant differences 
according to consumers� socioeconomic characteristics or their knowledge about 
organically produced products, HACCP and ISO certification systems. The average score 
of the fifth factor (M=6.99, std = 1.35) indicates that consumers consider in a medium 
level the supply of certified fruits and vegetables to be insufficient. Consumers are 
differentiated only according to their age, meaning that elder people consider more 
insufficient the supply of these products (F3,396 = 4.723, p < 0.005) in comparison to 
youngers (table 4).   
 
DISCUSSION  

The present survey dealt with consumers� attitudes towards nutrition and quality 
and safety in fruit and vegetable consumption in Northern Greece. The main aspects 
under consideration were concern on food quality and nutrition, on chemical residues and 
infections, confidence on quality certification systems and satisfaction from the supply of 
certified fruits and vegetables in the market.  

Results indicated that the interest on nutrition and food safety differs according to 
consumers� socioeconomic profile. Therefore, men, elder consumers, those of lower 
educational level and respondents not informed about HACCP and ISO certification 
systems express low interest in nutrition and food safety issues. On the other hand more 
concerned on nutrition and safety are consumers aware of organically produced products 
and of HACCP certification system. Noteworthy is that elder consumers have higher 
confidence on the quality of food they eat. Chemical residues and infected fruits and 
vegetables are very important factors and increase consumers� concern about the quality 
of food they consume. However, more concerned on chemical residues were women, 
while consumers of low educational level consider the lack of infections in the 
appearance of fruits and vegetables as significant. Consumers� willingness to purchase 
certified fruits and vegetables is increased despite the higher prices of these products. 
More willing were women and people aware of organically produced products. 

The market of certified fruits and vegetables is known in the respondents of the 
survey. Elder consumers, of high educational level, aware of organically produced 
products and of HACCP and ISO certification systems are better informed about this 
market. However, their confidence on the certified fruits and vegetables is not very high. 
Finally, the supply of certified fruits and vegetables in the market evaluated as sufficient 
enough from the consumers with an exception of elders who considered that the market of 
certified products is not very widely expanded.  

Conclusively, it can be pinpointed that Greek consumers of fruits and vegetables 
are interested to some extend in their nutrition, concern about the quality of food they 
consume and search for certified fruits and vegetables. Therefore the demand for these 
products will increase in the near future. The latest need to be seriously considered from 
the policy makers, in order to develop the adequate strategies for quality certification of 
fruits and vegetables and food in general, in order to increase consumers� confidence on 
these products and consequently the demand. In addition, the development of an 
organised market for quality products in Greece also becomes a need.   
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Figurese 
 
Fig. 1. Average expenditure (%) for purchase food categories 
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Tables 
 
Table 1. Factor analysis on consumer� attitudes on nutrition and food quality 
Factor interpretation (% 
variance explained) Loading Variables included in the factor 

.711 I do not have time to spend on my nutrition 

.679 I believe that since my weigh is constant there is no 
need to concern about my nutrition 

F1.1: Small interest 
about nutrition quality 
(17%) .638 I believe I should concern about my nutrition only in 

case of a health problem 
.705 I believe nutrition is very important and everyone 

should be care of 
.692 The use of agrochemicals should be limited for agric. 

products certained for consumption 

F1.2: Increased interest 
about nutrition quality 
(17%) 

.622 I am interested in nutritive foods 

.751 The current legislation protect me from foods dangerous 
for health 

.634 I feel that the foods I consume will not affect my health 
in the future 

F1.3: Confidence on 
current nutrition quality 
(16%) 

.451 I am aware of the dangers from the consumption of 
foods with chemical residues 
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Table 2. Factor analysis on consumer� attitudes on chemical residues and infections on 
food 

Factor interpretation (% 
variance explained) Loading Variables included in the factor 

.769 Residues of plant protection substances in fruits and 
vegetables 

.766 Absence of plant protection residues in fruits and 
vegetables 

.748 Preservatives  

.727 GM mixings  

.697 High concentration on nitrates 

F2.1: Interest in 
chemical residues in 
fruits and vegetables 
(34%) 
 

.660 Wax with insecticides 

.896 Fungi infection 

.826 Bacteria infection 

.825 Insect infection 

F2.2: Interest in 
infection from diseases 
in fruits and vegetables 
(28%) .551 Other materials, i.e. mold 

 
 
 
 
Table 3. Factor analysis on consumer� attitudes towards certification systems and the 

market of certified fruits and vegetables 
Factor interpretation  
(% variance explained) Loading Variables included in the factor 

.923 I am WTP more for fruits & vegetables only if I am sure 
that are checked in every production stage 

.909 I am WTP more for fruits & vegetables only if I am sure 
that are environmentally friendly produced 

F3.1: Willingness to 
purchase certified fruits 
and vegetables (17.6%) 

.456 All fruits and vegetables in the market should be certified 

.886 It�s possible labelled fruits & vegetables exist in the market 
but I haven�t noticed them F3.2: Unawareness of 

certified fruits and 
vegetables (15.5%) .857 It�s possible labelled fruits & vegetables exist in the market 

but I do not know where to purchase from 
.905 I believe fruits & vegetables with quality labels are safe F3.3: Confidence on 

certified fruits and 
vegetables (15%) .875 I believe that labelled fruits & vegetables are environ-

mentally friendly produced 

.866 I believe the checks for residues in fruits & vegetables are 
reliable F3.4: Confidence on 

certification systems 
(13.2%) .799 I believe we are not consume CM fruits & vegetables 

without be aware of since the checks are reliable 
.861 The supply of certified fruits & vegetables is insufficient F3.5: Limited supply of 

certified fruits and 
vegetables (12.9%) .764 I cannot find certified fruits & vegetables in the places I do 

my shopping  
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Table 4. T-test and ANOVA analysis of derived factors according to socioeconomic variables 
 F1.1 F1.2 F1.3 F2.1 F2.2 F3.1 F3.2 F3.3 F3.4 F3.5 
 M Std M Std M Std M Std M Std M Std M Std M Std M Std M Std 

                    
9.3 2.56 11.72 1.97 7.99 2.09 26.70 3.86 16.42 2.89 11.72 2.21 7.35 1.54 6.52 1.39 4.38 1.62 7.17 1.33 

GENDER 
Male 
Female 8.7 2.46 12.00 1.72 7.86 2.04 27.90 3.10 17.52 2.87 12.22 2.20 7.03 1.93 6.93 1.46 4.53 1.48 6.90 1.36 

                    
7.74 2.32 11.61 1.64 6.47 1.33 26.29 3.85 16.87 2.94 11.76 2.16 6.97 1.68 6.74 1.33 4.45 1.39 6.87 1.32 
8.64 2.42 12.06 1.80 7.83 2.14 27.61 3.10 17.03 2.74 12.16 2.12 6.84 1.88 6.79 1.44 4.54 1.52 6.77 1.30 
9.32 2.58 11.79 1.90 8.26 1.90 27.72 3.53 17.28 3.16 12.13 2.21 7.47 1.81 6.85 1.42 4.36 1.53 7.22 1.43 

AGE 
18-25 
26-40 
41-55 
55+ 10.25 2.12 11.67 1.63 8.64 2.04 27.54 4.09 17.86 2.96 11.38 2.85 7.79 0.94 6.62 1.82 4.62 1.74 7.52 1.06 
EDUCATION 
LEVEL 

                    

Primary school 10.57 2.03 12.14 1.68 8.36 2.11 28.30 3.97 18.36 2.50 12.03 2.62 8.07 1.49 6.97 1.74 4.66 1.91 7.17 1.49 
High School 9.18 2.42 11.84 1.84 8.09 2.19 27.59 3.25 17.58 2.59 11.96 2.13 7.27 1.69 6.70 1.36 4.48 1.47 6.96 1.32 
University 8.24 2.50 11.92 1.81 7.56 1.75 27.29 3.54 16.43 3.19 12.10 2.21 6.84 1.96 6.93 1.51 4.44 1.54 7.03 1.38 
Postgraduate 7.76 2.44 12.11 1.75 7.44 2.15 27.17 3.45 15.67 3.51 12.89 2.59 6.17 1.86 6.61 1.54 4.44 1.50 6.67 1.37 
INCOME (�)                     
300 � 975 9.14 2.53 11.67 1.76 8.48 2.00 26.68 4.05 16.82 2.78 11.92 2.03 7.27 1.79 6.61 1.29 4.45 1.57 7.22 1.33 
976 � 1650 8.96 2.41 11.82 1.75 7.87 2.16 27.70 3.14 17.25 2.96 11.92 2.32 7.14 1.73 6.66 1.47 4.42 1.45 6.87 1.29 
1651 � 2325 8.86 2.33 11.73 2.02 7.93 2.01 27.72 3.38 17.27 2.65 12.56 1.85 6.91 2.02 6.94 1.34 4.43 1.50 7.11 1.53 
2326 + 8.51 2.71 12.09 1.66 7.54 1.85 27.58 2.76 16.77 3.27 12.33 2.15 7.10 1.97 6.98 1.50 4.54 1.66 6.92 1.24 
Knowledge about 
HACCP  

                    

YES 8.63 2.5 11.65 1.86 8.03 2.25 27.35 3.53 17.41 2.81 11.57 2.18 7.76 1.56 6.66 1.53 4.48 1.43 7.03 1.37 
NO 9.35 2.46 12.05 1.77 7.82 1.94 27.61 3.34 17.00 2.98 12.34 2.19 6.77 1.86 6.87 1.40 4.47 1.58 6.96 1.34 
Knowledge about 
ISO  

                    

YES 8.07 2.5 11.85 1.82 7.91 2.08 27.37 3.54 17.15 2.96 11.98 2.20 7.38 1.67 6.79 1.43 4.44 1.48 7.02 1.35 
NO 9.02 2.5 12.20 1.73 7.87 1.92 28.38 2.31 17.16 2.71 12.58 2.23 5.58 1.97 6.80 1.60 4.76 1.79 6.80 1.37 
Knowledge about 
organic food  

                    

YES 9.29 2.42 11.42 1.43 8.32 2.06 26.92 3.65 17.34 3.10 11.73 2.25 7.95 1.38 6.52 1.45 4.44 1.39 6.87 1.40 
NO 8.82 2.52 11.99 1.86 7.82 2.05 27.63 3.36 17.12 2.89 12.12 2.21 6.98 1.85 6.84 1.45 4.49 1.55 7.00 1.35 
TOTAL 8.90 2.51 11.9 1.81 7.90 2.06 27.52 3.41 17.16 2.92 12.06 2.22 7.13 1.82 6.79 1.45 4.48 1.52 6.99 1.35 
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