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The European Union 
considers the solution to 

the problem of low 
consumption of fruit 

and vegetables as one 
of its priorities, and 

supports the 
development of the 

sustainable food 
consumption, including 

fruit and vegetables



unsustainable 
consumer 
behaviour

economic 
crises

lack of sufficient 
knowledge 
about the 

benefits of fruit 
and vegetable 
consumption 

weather 
conditions 

perception 
of fruit as 

luxury 
goods 

human 
diet

price 
movements 

for this 
category of 

products 

chronic diseases, 
metabolic 

deterioration,

as well as 
regulatory and 

digestive 
problems

The reasons for this phenomenon







Sample size in the national EHIS wave 3

Total:
176 100



The main goal was the identification of consumer profiles for 
sustainable fruit and vegetable consumption in the European 
Union taking into account selected demographic and socio-
economic characteristics of consumers.

Method:

• Principal Component Analysis (PCA)
• Classical statistical model 



• How far residents of the EU countries deviate from the synthetic F&V consumption 
model (target)

Fruit and vegetable consumption pattern in Europe
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F&V consumer model 
(synthetic)

• 0 F&V portions – 0 %
• 1-4 F&V portions – 20 %
• 5 F&V portions – 80 %

Romania is farthest 
away from the 

model (displays only 
16% of synthetic model)



Fruit and vegetable consumption pattern – data structure overwiev problem

• How to investigate the relative amount of F&V based on many variables and many factors each on  two, three and 
more levels  

Levels 
(F&V daily 

intake)

Factor Levels 
(consumer group)

27 European 
Union 
countries

0 portions

Gender Females
Males

Age From 15 to 24 years
From 25 to 34 years
From 35 to 44 years
From 45 to 54 years
From 55 to 64 years

65 years or over

Education Levels 0-2
Levels 3 and 4

Levels 5-8

Income 
quintile

Q_first
Q_second
Q_third

Q_fourth
Q_fifth

From 1 to 
4 portions

… …

5 or more 
portions

… …

Variables Levels

Daily consumption

0 portions
From 1 to 4 portions
5 or more portions

Frequency of fruit 
consumption

At once a day
From 1 to 3 times a week
From 4 to 6 times a week

Never or occasionally

Frequency of vegetable 
consumption

At once a day
From 1 to 3 times a week
From 4 to 6 times a week

Never or occasionally

Frequency of drinking 
pure fruit or vegetable 

juice

At once a day
From 1 to 3 times a week
From 4 to 6 times a week

Never or occasionally

Perform a multivariate 
Principal Component Analysis 

(PCA) to overwiev data !!!

Data are not 
information, they 
are collected to 

extract 
information!!!



Factors affecting EU consumer choices
– PCA model of portions

• Objective : assessing the homogeneity/heterogenity of the structure of the surveyed countries in terms of daily F&V
consumption 

target

Differences between EU consumers are 
displayed by PC2 (21% of the explained 

variance)  

The PC1 (which explains 63% of the explained 

variance) tell us that consumer profile is 
dominated by declared  F&V portion; 

in different EU countries residents 
give similar answers;

(all EU countries „0 portion”  were on the left-
hand side,  „5 portion”  and 1-4 portions on the 

right-hand side)
The most homogeneous group are consumers 

who declare 5 portion 

target



Factors affecting EU consumer choices
– PCA model of portions

• Objective : assessing the strength of the impact of demographic (sex, age) and socio-economic (education, 
income) characteristics on fruit and vegetable (daily) consumption;
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The PC2 tell us that:
•  most important factors that favor 

F&V consumer sustainable profile are 
„levels 5-8” and  „fifth quintile”.  
Furthermore young people and 
females have relatively large values 
of the PC 2.

• „65 years or over” and „levels 0-2” 
represent low F&V daily consumption 
amount as they have the largest 
negative values of the PC2. Similarly 
„first and second quintile” and males 
have negative PC2.

• Variables of little importance lie near 
the origin. This also means that in 
these groups the EU residents have 
similar F&V consumer behaviors, 
thus they have low variance. 

age education 
level

income 
level

sex



Factors affecting EU consumer choices
– PCA model of frequency 

Objective: creating consumer profiles of F & V consumption, and drawing attention to consumers who do not comply 
with WHO recommendations;

PCA model identifies four consumer 
profile: 

❑ Cluster 1 (Females, education level 
5-8, fourth-fifth income)

declared 5 portions, once a day 
vegetable 

❑ Cluster 2 (oldest consumers (55-65 
year and over) declared 1-4 portions, 

once a day fruit
 

❑ Cluster 3 (younger consumers)
declared 0 portions, 1-3 times fruit and 

4-6 times F & V
 

❑ Cluster 4 (males, education levels 3-
4, first and second income) most 

often declared never fruit and 
vegetable

target



Factors affecting EU consumer choices
- GPD per capita

• Positive correlation between 
declared 5 portion F&V and 
more and the real GPD per 
capita

•  R 2=0.3 accounts for only 30% of 
the variability of the obtained 
responses "consumption of 5 
servings and more of F&V a 
day", the remaining 70% are 
other factors, not related to the 
economic development of a 
country.

 



Fruit and vegetable consumption pattern in Europe
The conclusions that may be drown from the study are thus the following:

L E S S M O R ET A R G E T E D      P A T T E R N 

• Man
• A person with secondary 

education
• People with low incomes
• Younger people
• People living in countries 

with a low level of 
economic development

• Woman
• A person with higher 

education
• High-income people
• Elder people
• People living in countries 

with a high level of 
economic development



What's next?

Care should be taken to increase the amount of fruit and vegetables in the diet 
of the Europeans, increasing their consumption.

Funds should be directed to social marketing companies that provide 
consistent messages in order to adopt more healthy and sustainable 
practices.

In developing public health policies and practices across Europe, findings on 
the impact of demographic and socio-economic characteristics, regional 
affiliation, and national economic development and their effects on 
inequalities in fruit and vegetable consumption should be considered.

A good strategy is the continuous monitoring of consumer profiles, 
paying attention to the amount and frequency of fruit and vegetable 
consumption, as well as focusing on actions aiming to increase their 
consumption.



Care should be taken to build good information and education campaigns in the EU 
countries, taking into account the need to adapt the content of messages to the 
different profiles of fruit and vegetable consumers.

In the area of education and information strategies, it seems useful to analyse if 
message senders use appropriate communication instruments and tools that 
take into account the needs of specific consumer groups (e.g., younger and older 
age groups), and, in particular, if the content of the messages created does not 
result in lower consumption of fruit or vegetables at the consumer level in 
households (e.g., when it comes to encouraging to the consumption of leftovers).

It will also be interesting to describe the nutritional quality and the environmental 
impact of self-selected diets of adult consumers in relation to, among other 
things, fruit and vegetable consumption.

It could be further explored whether consumption of fruit and vegetables, 
following WHO recommendations, is associated with lower environmental  
impact. 

*/ More communication on the advantages of fruit and vegetables is needed to 
change the dietary choices of individuals with low fruit and vegetable consumption. 

*/ Given the advantages of fruits and vegetables for human health and the 
environment, such areas of research are worth exploring further. 

EXMPLE: information campaign focusing on the production methods of fruit and 
vegetables with low environmental pressure (e.g., micro-irrigation of tomatoes) or 
based on non-chemical plant protection, could be considered; this would make it 
easier for consumers to choose the right products.

What's 
next?



Source: Goryńska-Goldmann, E.; Murawska, A.; Balcerowska-Czerniak, G. 
Consumer Profiles of Sustainable Fruit and Vegetable Consumption in the 
European Union. Sustainability 2023, 15, 15512. 
https://doi.org/10.3390/su152115512

https://doi.org/10.3390/su152115512

https://doi.org/10.3390/su152115512
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