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Abstract
The amount of European farm acreage devoted to organic foods has been increasing each year over the past 
three decades, as farmers strive to meet consumer demand for these products. To understand what factors 
drive this demand, researchers have focused on the end customers' perception of organic food and their 
motivations to purchase it. The standard research methods are questionnaires and literature review;  however, 
these tend to be expensive, time consuming, or involve work with secondary data.  This paper compares  
14 studies carried out using standard research methods with the results of a social network analysis based  
on 344,231 posts by 73,380 Instagram users. The result of the comparison shows that in the case of organic 
food, the characteristic of "healthy" is the most important one to customers, both based on questionnaire 
surveys and the social network analysis. Moreover, based on these two analyses, 4 key areas can be identified 
as factors that are important to customers buying organic food: (1) health consciousness, (2) ecological 
motives, (3) tasty and (4) hedonism. As the results indicate, social network analysis can be considered  
a method with a high potential for gaining a greater insight into customers' perceptions.
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Introduction
In the past three decades, organic farming  
and acreage devoted to organic foods have been 
growing in Europe every year. Currently, organic 
food is grown on 50.9 million hectares globally, 
i.e. on 1% of global agricultural land and 6.2%  
of agricultural land in the EU (Willer and Lernoud, 
2016). The increase in ecological farming is 
related to consumers' interest in topics such  
as environmental protection, production of high-
quality, safe food, and creation of good living 
conditions for animals (Brožová and Beranová, 
2017). Consumers see ecological farming 
contributing to the production of environmentally-
friendly, healthy, nutritious and high-quality food, 
thanks to the production processes and practical 
procedures (Vaněk et al., 2013; Pilař et al., 2018). 
These include using a limited amount of synthetic 
pesticides and fertilizers, only feeding animals  
with low amounts of concentrated feed (Popa et al., 
2018) and producing food with a greater content  

of vitamins and minerals compared to conventional 
food products (Worthington, 2001). 

The changes in consumers' behaviour need to be 
identified and analysed. That's why in the past years, 
several studies have been carried out on customers' 
attitude to organic food and their motivations  
to buy it. The results of the studies have shown 
that organic food is very often connected  
with the characteristics of "more expensive" 
(Hasimuu et al., 2017; Bryla, 2016), "tastier" 
(Bryla, 2016; Lea and Worsley, 2007),  
and primarily "healthier" (Asif et al., 2018; Hansen 
et al., 2018; Hasimu et al., 2017; etc). However,  
the actual effect of organic food on human health 
hasn't been sufficiently proved, as indicated  
by the results of studies carried out by Popa et al., 
2018; Brennan et al., 2003; Huber et al., 2011. 

The above mentioned studies examined  
the customers' perception of organic food using 
questionnaire surveys and interviews. The most 
frequently used data collection methods in organic 
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food research involve online surveys or structured 
questionnaires. In spite of their popularity, 
questionnaire surveys have certain disadvantages. 
Questionnaire design requires a wide range  
of knowledge and training, questionnaires  
with many open-ended questions can generate 
large amounts of data, and it takes significant effort 
to analyse and even more time to interpret them. 
However, the greatest disadvantage is the low  
response rate and time consuming nature  
of the research (Wilson, 2013). In the studies 
concerned, the sample of respondents ranged 
between 100 and 1,000 people. In contrast, modern 
research methods, such as social network analysis, 
allow for collecting data from a sample of several 
hundred thousands of respondents. 

Social media as a data opportunity to research

Currently, there are more than 2.5 billion social 
network users and it is expected that by 2021, 
there will be 3 billion of them (Statista, 2017). 
Social network users are no longer mere content 
consumers; they create their content themselves 
(Malthouse et al., 2013). The fastest growing social 
network is Instagram with 800 million active users 
(Aslam, 2018). Every day, Instagram users upload 
more than 95 million pictures and have 4.2 billion 
interactions using "like". This activity creates  
a huge potential for research organisations' analyses 
of this data. 

Aim of the present study

The aim of the study is to identify the differences 
and potential added value of social media analysis 
based on social network analysis as a method  
to evaluate knowledge collected using questionnaire 
surveys in the field of customers' perception  
of organic food. 

In this article, we review and discuss the perception 
of organic food by end customers and their 
motivations to buy organic food.

We describe the perception of organic food on social  
networks based on 344,213 posts of 73,380 unique 
users on Instagram worldwide by identifying  
the most commonly used hashtags on social 
networks related to the term organic food by means 
of a social network analysis. 

The results of the social network analysis are 
compared to the results of 14 studies conducted 
using standard research methods. 

Materials and methods
In this paper, two areas of research methods were 
used: social network analysis and literature review.

The aim of the social network analysis is  
to understand the structure of the network  
and identify the significance of individual nodes 
(or hashtags in this study) by defining their 
position and significance in the network (Oliveira  
and Gama, 2012). The input data for the analysis 
were collected by Netlytic (Gruzd, 2016) between 
2017-07-30 and 2018-03-09 by identifying  
the hashtag #organicfood in the posts. Individual 
data is stored in data sets containing 100,000 posts.  
In total, the analysis involved 340,358 posts  
from 73,380 unique users. Considering the great 
amount of input data, with individual data packages 
containing from 1,719,329 to 1,912,679 unique 
words, the data to be further processed was filtered 
twice. At the first stage, hashtags were extracted 
starting with #. Using hashtags, Instagram users 
communicate the most important characteristics 
they want to relate together with the picture (Pilař  
et al., 2017). The second stage of filtering eliminated 
hashtags repeated in the data set less than 100 times. 
The filtering narrowed down the data set to 6,247 
most frequently used hashtags. This data were 
then inserted into Gephi 0.9.2, creating a network 
containing 6,247 nodes (hashtags) connected  
by 1,992,499 edges. To identify the significance 
of the individual hashtags, the following statistical 
methods were used:

Degree centrality 

This centrality measures the activity that 
the node shows in the network. High-value 
nodes have "centers" in a given network.  
The degree ki of a node i is defined  
as the number of its neighbors, that is, the number 
of links incident to node i, where aij the elements  
of the adjacency A matrix Πi and the neighborhood 
of node i (Antoniou and Tsompa, 2008):

	

Eigenvector centrality

Eigenvector centrality is a score expressing  
the "importance" of a node in the network.  
The score of this parameter is based  
on the assumption that the connection with nodes 
of higher importance increases the importance  
of this node more than the connection with nodes 
of less importance. Eigenvector centrality is  
a relative score recursively defined as a function 
of the number and strength of connections  
to its neighbours and as well as those neighbours’ 
centralities (Ilyas and Radha, 2011).  Xi is score 
where A means the neighbourhood matrix.  
After editing, x meets the equation Ax = κ1x,  
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where κ1 is its largest own number (that means, 
κ is the number for which applies that  Ax = κx, 
where x is the vector itself) and λ is the maximum 
eigenvalue of the matrix A2.

The review process followed the procedures 
described in Systematic Reviews in the Social 
Sciences: A Practical Guide (Petticrew and Roberts, 
2008). Research was looked up in the Science 
Direct and Google Scholar databases. To look up 
the relevant research, the following key words 
were used: “consumers’ attitude towards organic 
food”, “purchase intention for organic food”  
and “willingness to pay for the organic products”. 
Only the research using questionnaire surveys was 
included in the review. 

Results and discussion
Based on our degree centrality analysis, it is 
possible to identify the 5 most significant hashtags 
in the network in terms of their connection to other 
hashtags. This value allows for identifying the 5 
most significant hashtags: #healthyfood, #vegan, 
#healthy, #eatclean, #vegetarian, see Table 1.

Degree distribution corresponds with the long 
tail characteristic. There are only 5 hashtags  
with a degree higher than 5,200. On the other hand, 
most hashtags fall into the category with a degree 
between 0 and 1299, which is a strong indication  
of the standard behaviour in social networks 
regarding hashtag usage (Kordumova et al., 2016) 
see Table 1 and Figure 1.

Based on our eigenvector centrality analysis, 
it is possible to identify the 5 most significant 

Hashtags #healthyfood #vegan #healthy #eatclean #vegetarian

Degree 5537 5483 5435 5110 4901

Degree range 5200- 6499 3900- 5199 2600- 3899 1300- 2599 0- 1299

No. of hashtags 5 43 134 566 5499

Percentage 0.08% 0.69% 2.15% 9.06% 88.03%

Eigenvector Centrality 0.981427 0.980745 0.978377 0.959511 0.950584

Eigenvector Centrality Range 0.8–1.0 0.6–0.79 0.4–0.59 0.2–0.39 0–0.19

No. of hasthtags 73 194 474 1.7 3.806

Percentage 1.17% 3.11% 7.59% 27.21% 60.93%

Note: The highest degree: #organic food: 6.245
Source: own processing  

Table 1: Degree Centrality and Eigenvector Centrality of hashtags at social network based on the #organicfood hashtag.

Source: own processing  
Figure 1: Degree centrality distribution of hashtags connected to hashtag #organicfood.
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hashtags in the network in terms of their connection  
to other hashtags. This value allows for identifying  
the 5 most significant hashtags: #healthyfood, 
#vegan, #healthy, #eatclean, #vegetarian, see  
Table 1.

Degree distribution corresponds to the long 
tail characteristic. There are only 73 hashtags  
with an eigenvector centrality greater than  
0.8 and 28 hashtags with an eigenvector centrality 
greater than 0.9. On the other hand, most hashtags 
fall into the category with an eigenvector centrality 
between 0 and 0.2, which is a strong indication  
of the standard behaviour in social networks 
regarding hashtag usage (Kordumova et al., 2016) 
see Table 1 and Figure 2.

Based on the degree centrality and eigenvector 
centrality values, 5 main areas can be identified 
that are connected with organic food on Instagram: 
#healthyfood, #vegan, #healthy, #eatclean, 
#vegetarian. All these areas are closely related  
to the area of "healthy" In addition  
to the #healthyfood and #healthy hashtags, there 
are also #vegan and #vegetarian. Vegans were 
significantly more likely to consider themselves 
“healthy” (Heiss et al., 2017). Focusing  
on the practical implication of this study,  
the organic food can very much appeal  
to the segments of "vegans" and "vegetarians".

Table 2 presents the results of the literature 
review based on the 14 papers selected. The table   
contains the author(s) of the study, the aim  
of research, sample size and identified factors. 

According to the aim of this paper, these were 
factors influencing consumers' attitude to organic 
food, factors affecting purchase intention  
and consumer motivation to buy organic food.

The factors identified in the studies can be 
divided into 7 groups: (1) health consciousness, 
(2) ecological motives, (3) tasty, (4) knowledge 
and attitude, (5) price, and (6) hedonism. Factors 
from all the groups – with the exception of price 
– support positive attitude and purchase intention 
of consumers. In this case, price can be seen  
as a barrier to the development of the organic food 
market (Bryla, 2016). Significantly represented 
are also the factors health, ecological motives, 
tasty, and knowledge and attitude. The "healthy" 
factor was identified in all the studies, "ecological 
motives" were identified in 7 studies, "tasty"  
in 5 studies and "knowledge and attitude"  
in 4 studies.

Even though the effect of organic food on human 
health hasn't been sufficiently proved (e.g. Popa  
et al., 2018), the results of the questionnaire 
surveys and of the social network analysis 
show that for consumers, the "healthy" aspect is  
the prominent motivation to buy organic food.  
The #healthy and #healthyfood hashtags are 
among the most frequently identified hashtags  
with the highest value of eigenvector centrality,  
and the "healthy" factor was identified as significant 
in all the studies (see Table 3). This is in agreement 
with the "health consciousness" area identified  
in the questionnaire surveys (see Table 2).  

Source: own processing  
Figure 2: Eigenvector centrality distribution of hashtags connected to hashtag #organicfood.
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Citation (Authors) Aim of research Sample size Identified factors

Asif, Xuhui, Nasiri  
and Ayyub (2018)

"Understanding the factors that affect the purchase 
intention of organic food. 736 "attitude  

health consciousness

Hansen, Sørensen  
and Eriksen (2018)

To develop model, which specifies expected 
relationships between consumer motivations, organic 
food identity, and organic food behaviour.

1.176 health consciousness

Singh and Verma 
(2018)

To examine the factors influencing the consumers' 
actual buying behaviour towards organic foods 611

health consciousness 
knowledge  
subjective norms price

Chekima et al. (2017) To propose a new approach to determine factors 
influencing organic food consumption. 133 "Product-specific attitude 

health orientation sensory appeal

Bryla (2016) To select aspects of organic food consumption. 1

more expensive 
healthier  
more environmentally friendly 
tasty

Teng and Lu (2016)
"To examine the effect of consumption motives  
onbehavioural intention related to organic food 
consumption.

457
health  
consciousness  
ecological motives 

Ueasangkomsate  
and Santiteerakul 
(2016)

To identify the consumers’ 
attitudes and intention to buy organic foods. 316 health 

Basha et al. (2015) To identify the purchase intention of consumers towards 
organic foods 50

quality of products 
environmental concern 
health concern and lifestyle

Irianto (2015) To study the variables affecting the consumer attitude  
to buy organic food. 200 health  

environment 

Yadav and Pathak 
(2016)

To understand the consumer's intention to purchase 
organic food. 220 positive impact on their health

Mohamad, Rusdi  
and Hashim (2014)

"To investigate Malaysian consumers’ awareness and 
purchase intention towards organic food consumption." 100 good for health

Bauer, Heinrich   
and Schäfer (2013)

To verify four main purchasing motives for organic 
food in Germany. 630

healthiness 
hedonism, environmental friendliness 
food safety

Zagata (2012) To explain the behaviour of organic food consumers  
in the Czech Republic. 1.054

positive health effects, 
environmentally friendly production 
better taste of organic food

Lea and Worsley 
(2005) To examine consumers' beliefs about organic food. 500

healthier  
tastier  
better for the environment 

Source: own processing  
Table 2: Results of studies carried out using questionnaire surveys.

Questionnaire survey Social network analysis Degree Eigencentrality

healty (healthy) (14/14)
 
 

#healthyfood 5.537 0.981427

#healthy 5.435 0.978377

#eatclean 5.11 0.959511

more environmentally friendly, ecological motives (7/14)
 
 

#vegan 5.483 0.980745

#vegetarian 4.901 0.950584

#veganfoodshare 4.112 0.881119

tasty (5/14)
 

#yummy 4.578 0.925895

#delicious 4.389 0.913018

hedonism (1/14) #foodporn 5.059 0.958486

price, more expensive (2/14) None None None

knowledge, attitude (4/14)

#pesticidefree 898 0.289581

#pure 1.394 0.424845

#natural 4.277 0.886909

#nopesticides 1.047 0.324348

#organicfertilize 0.06898

Source: own processing  
Table 3: Hashtags corresponding to areas identified by a questionnaire survey at the organic food area.
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In the social network analysis, also the #vegan and 
#vegetarian hashtags had a high value of eigenvector 
centrality. Vegans and vegetarians can be defined  
as "persons who do not eat meat for health  
or religious reasons or because they want  
to avoid being cruel to animals" (Cambridge, 2018).  
As such, it involves not only the "healthy" motive, 
but also motives related to "environmentally 
friendly" and "ecological motives" (Stehfest, 2014). 
These hashtags can be included both in 1) health  
consciousness and 2) ecological motives  
and more environmentally friendly. The third 
area identified in the literature review is 3) tasty. 
In 5 studies, consumers claimed organic food was 
tastier. This opinion can be found in the social 
network analysis as well in relation to hashtags 
#yummy and #delicious. The fourth area is 
knowledge and attitude. The consumers' knowledge 
on organic food cannot be confirmed based  
on a specific hashtag directly related to "knowledge". 
Singh and Verma (2017) claim that consumers have 
inconsistent knowledge on what is "organic". That's 
why in their research on customer knowledge 
about organic food, they assess consumers' 
knowledge about the following characteristics: free  
from pesticides and chemical fertilizers, and are 
pure, natural and healthy (Singh and Verma, 2017). 
In the social network analysis, these areas can be 
found in the following hashtags: #pesticidefree, 
#pure, #natural, #nopesticides, #organicfertilize. 
Based on the degree and eigenvector centrality 
values (see Table 3), only the #natural hashtag can 
be identified as significant. 

Among the five factors examined, "price" has  
a specific position being the only one that can be 
seen as a barrier to the development of the organic 
food market (Basha et al., 2015), with the other 
factors supporting the market development. In spite  
of that, there are many consumers for whom  
the higher price range of organic food is acceptable 
(Bryla, 2016). These are mostly more educated 
consumers with higher income (Sign and Verma, 
2018). Price is also the only factor not involved  
in the broader concept of the social network analysis. 
Its absence in the social network hashtags can be 
related to the consumers' reluctance to publish 
information provoking discussion on the amount  
of their income. The last area discussed is 
"hedonism", as confirmed by Berry (2016) 
who claims that food brings delight. He even 
states that 60% of the sample agreed that eating 
could be as pleasurable as sex. This is obvious  
from the #foodporn hashtag, mainly used by young 
people posting pictures of food on social networks 
(Vaterlaus et al., 2015).

Future research

Analysing hashtags on social networks identified  
5 out of the 6 groups described based  
on questionnaire surveys, and in reaction to that, 
it is desirable to carry out more case studies 
identifying the behaviour of customers. Another 
option would be an analysis on farmers markets 
(#farmersmarket), on local food (#localfood), 
on veganism and vegetarianism (#vegan  
and #vegetarian) or on opinions on genetically 
modified food (#gmofood). 

The only area not identified in both types  
of research was price. We can assume that its 
absence in the social network hashtags can be 
related to the consumers' reluctance to publish 
information provoking discussion on the amount 
of their income. This assumption needs to be 
confirmed or proven false in further studies.

Conclusion
The study shows that the "healthy" area is  
the most communicated one on Instagram  
in relation to organic food, which is in line  
with the results of an analysis on studies conducted 
using questionnaire surveys. The "healthy" area is 
most frequently communicated using hashtags such 
as #healthy, #healthyfood, #vegan, #vegetarian 
and #cleaneating. It is a combination of two 
most prominent areas: 1) health consciousness  
and 2) ecological motives and more environmentally 
friendly. In analysing hashtags with an eigenvector 
centrality greater than 0.9 (28 hashtags), 4 other 
basic areas can be identified, which were also found 
in the 14 studies carried out using questionnaire 
surveys: (1) health consciousness, (2) ecological 
motives and more environmentally friendly,  
(3) tasty and (5) hedonism. As for knowledge 
attitudes, hashtags can be found in the given 
set, but with a lower degree and eigenvector 
centrality. The only area that couldn't be confirmed  
by the social network analysis was price, which 
is a significant factor when buying organic food. 
There is an assumption that this could be related 
to the consumers' reluctance to publish information 
provoking discussion on the amount of their income, 
which needs to be confirmed by further studies.
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