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1. Introduction
In the XXI century, agrifood supply has to face a demand

consisting of a high number of consumers who have a medium-
high level of education and prove themselves to be much more
attentive and responsible when purchasing, compared to the
past (Migliore et al., 2015a. Lanfranchi et al., 2014b). In this
scenario, agrifood businesses are required to provide them with
increasingly complete and reliable information, by making use of
certain instruments, able to optimize the agrifood products
traceability systems (Aiello et al., 2015. Nicolae et al., 2014). In
this respect, it appears appropriate to remember that the
evolutionary process of technology has “replaced” traditional
“barcodes”, at first with bidimensional ones, and subsequently
with radio frequency-based technologies (RFID) (Radio-
Frequency IDentification), which constitute a further step
compared to 2D codes, particularly in regard to certain aspects
related to agrifood traceability and to guarantee the authenticity
of products (D'Amico et al., 2014. Anica-Popa et al., 2010). In an
information society such as ours, where relationships between
people and objects are increasingly important, the need has
arisen to find, within the business logistics, universal objects
identification system which, compared to traditional “barcodes”
should be more efficient and capable of automatically identifying
and memorizing them. This system is based on the use of the
“Electronic Product Code”. EPC, despite being based on the
same principles as the barcode, appears to be different, as it is
not printed on a paper label, but on an electronic one (RFID),
and therefore, it can be read only by electronic devices (Yang
and Zhao, 2014). RFID technology makes use of radio
frequency which guarantees, apart from a remote reading, even

the opportunity to store much more information and to possibly
modify them, providing a greater data accuracy and speed (Ariff
et al., 2014. Floyd, 2015. Schimmenti et al., 2013). We must
think that the data flow resulting from the reading of RFID can
be 100 times superior to the one coming from the reading of
barcodes (Zhao et al., 2014. Bernardi et al., 2007).

2. RFID in the agrifood sector
RFID can operate in different environmental conditions, as it

offers a significant labour saving and the database can lead to
the achievement of good results in terms of control and
operational visibility of the distribution chain (Galati et al., 2015.
Băbeanu and Tamaş, 2010). Thanks to its specific charac-
teristics, RFID technology can be applied in different fields: it
can create new activities and improve those which already exist
(Gandino et al., 2007). Above all, it can contribute to the
development of the “Internet of things”, that is a global and
dynamic network in which “physical and virtual objects have an
identity, physical attributes, virtual personalities and use
intelligent interfaces, as well as being perfectly integrated in the
info-telematic network” (Rapisarda et al., 2015. Lanfranchi et al.,
2014c. Liu et al., 2012). This means that the objects (RFID tag,
sensors, mobile phones, etc.) will interact and cooperate among
them to achieve a specific goal (Costa et al., 2013). In particular,
RFID technology enables us to improve and to monitor produc-
tion and logistic processes, allows products and documents to
be tracked, as well as production data collection, process
control, assistance and maintainance (Kumari et al, 2015). The
RFID system consists of: a RFID label (tag or transponder)
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replaced in time, firstly by bidimensional codes, and today by the radio frequency-based technology, whose peculiar
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applied to the object to be identified, which represents the
system’s real data carrier, a reader or writer of the data obtained
from the tag: an information system for data processing and
transfer (Nambiar, 2010). In particular, the Transponder consists
of a microchip equipped with memory, linked to an antenna
which sends signals; it is contained in housing, or incorporated
in a paper label, in a Smart Card, in a key, or integrated in
electronic devices (watches, mobile phones, etc.). The tag
allows communicating information by radio frequency without
any physical contact (Vlachos, 2013). RFID standards are still
evolving and some limitations linked to radio frequency, such as
interference, may reduce their performances. It should not even
be overlooked that, if not put to profitable use by the appli-
cations, the volume of data originating from RFID rather than bar
codes may result in difficulties on the network and on
information systems. Moreover, even though a RFID system is
an inherently trusted one, it can be subjected to threats related
to the safety of the handled information. This vulnerability can
generate other security breaches through concurrent access to
the data reception facility, thus leading to the unavailability of the
service to which the tag system is intended. Therefore, the
attack on information integrity and the use of tags as an
instrument of intrusion in systems are some of the most relevant
manifestations of the vulnerabilities that can be blocked with a
correct approach to the device development and a proper
knowledge of the system to realize. However, the development
of these security mechanisms implies a considerable increase in
the costs of the involved components.

3. RFID benefits
The potentials of RFID technology are enormous and can be

exploited for a wide range of applications. The use of tags may
indeed allow the marketing sector to discover within a fraction of
a second the position of promotional exhibitors during a
campaign, or the advantages for a Chief information officer to
know in real time where to find the network structures scattered
all over the world (Gulisano and Privitera, 2000). It is a useful
tool for the monitoring of perishable products along the whole
process. It also ensures a safer management of inspection
records, thus avoiding problems related to a possible falsifi-
cation and the identification of the specific place where the
inspection has been carried out. It could even allow to monitor
the routes of all the means of transports equipped with RFID
tags, with a real time communication of eventual delays and thus
forever preventing possible accidents due to mistakes along the
route (this is important for the shelf life of agrifood products)
(Casini et al., 2015. Di Vita et al., 2014). In this way considerable
fuel savings may also be achieved, since routes would be
constantly monitored and optimized, and it could be possible to
control the different factors leading to fuel wastage, such as a
minor inflation pressure of the wheels, an excessively high
speed, or a load superior to the normal one (thus respecting the
principle of sustainability). It would be useful to lead tourists to
specific places of interest providing them with accurate
information, even in areas where the GPS signal is absent (it is
particularly useful for some forms of rural tourism such as food
and wine tourism). More specifically, in the agrifood sector, the
process throughout the supply chain can be simplified by the
RFID system. This instrument allows to identify and to monitor
products along every single step of the supply chain, thus having
a complete management of its entire traceability, from the
producer to retail outlets (Chrysochou et al. 2009). Consider, for
example, the livestock sector, where it is possible to trace all the
evolution stages of farming, during the whole life-cycle Chinnici,
2014). This may be achieved by applying RFID tags, which are
capable of memorizing the animal’s data, not only in registry-
office terms, but especially as regards transit companies,
veterinary checks and the treatments it is undergoing. RFID may
also be applied in the meat processing and packing phases. In
this regard, in 2010, a European RFID experiment called “From
Farm to Fork” was launched, with the aim of assessing the

efficiency and sustainability of RFID technology for small and
medium-sized enterprises in the food sector. The project was
co-financed by the European Commission and coordinated by
the University of Wolverhampton (UK) involving several re-
search institutes and companies located in the United Kingdom,
Spain, Slovenia, Belgium and Italy. The project aims at making
RFID technology accessible to small and medium-sized
enterprises, in order to enable product traceability all along the
agrifood supply chain, from farmer to consumer Migliore, et al.,
2015b. Tudisca et al., 2015). The application of RFID has some
advantages even in domestic consumption. In fact, the fridge will
be able to decipher the information by signalling when the stocks
of a particular product are running out and when the product’s
expiration date is approaching.

4. Research objectives
On the basis of the Radio-Frequency IDentification system’s

potentials that have just been described, a market investigation
able to outline the average consumers’ perceptions regarding
the use of these “innovations” was carried out, even though the
empirical analysis was focused on a regional reference context:
Sicily (Lanfranchi and Giannetto, 2014). The research objective
was to analyze if consumers pay attention to the information
provided on the agrifood products’ label and if they show a
propensity to purchase agrifood products, which are traced with
radio frequency identification systems.

5. Materials and methods
This study was carried out through the creation of a questio-

nnaire which was administered to consumers of all ages,
genders, occupations and academic titles. It was necessary to
accurately define the research topics, in order to allow for a
careful and specific analysis, also aimed at increasing the
respondent’s information. The questionnaire was realized in an
easily comprehensible form, in order to encourage the respon-
dent to participate in the survey and to obtain as much infor-
mation as possible in the easiest and fastest way (Borsellino et
al., 2012). The questionnaire prepared by the research group
consists of 17 questions, structured in four sections: the first
section includes the respondent’s personal data; the second one
deals with the information on products; the third one refers to
QR and RFID information systems, and the fourth and last
section is aimed at acquiring information concerning the
consumer’s knowledge of the smart label. Let us examine in
detail the contents of each single section. In the first introductory
section, some information on the respondent’s personal details
as well as on his current job and on the qualification he obtained
is detected. In the second section we try to examine the criteria
according to which consumers relate to the agrifood products
that they purchase or intend to purchase. The respondents are
asked to express their interest in the origin and provenance of
agrifood products as well as their confidence in these products’
labelling information. Moreover, we try to understand if the
current agrifood products’ labels adequately satisfy the
consumers’ information needs, and, if they do not, we try to
realize on which issues the respondent asks for further
information. In the third and fourth section we try to investigate
on the respondent’s knowledge of the new means of
identification provided by technological innovations in the last
few years (Lanfranchi et al., 2015; Sgroi et al., 2014).

6. Analysis and interpretation of results
In the conducted analysis it was important to verify the

consumer’ willingness to use a smartphone, which enables to
integrate the typical functionalities of the mobile phone with
those related to personal data management, thus allowing a
quick and easy access to the Internet. This information, together
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with the other data, was useful to obtain important results on the
level of technology, applied to mobile devices, which was su-
pported by the sampled consumers. Subsequently, the respon-
dent was asked about his degree of knowledge of the two
specific technologies (QR and RFID), as well as his propensity
to use this technology to obtain further information on the pro-
duct he intends to purchase (Ruiz-Garcia et al., 2009).

6.1. Information gathering

The examined sample consists of 1000 subjects resident in
Sicily. The target appears to be varied since the research
involves people of every age-group and with heterogeneous
characteristics. The survey is carried out through personal,
telephone and web interviews. Information is quickly gathered
thanks to the simple structure of the questionnaire which only
consists of multiple choice questions. Therefore, the 1000 ques-
tionnaires which were gathered represent the reference target
for the subsequent reworkings and analysis. By analyzing each
single answer we try to identify the most relevant case and
preferences which were encountered during the market
research. The sample interviewed appears to be balanced as
regards gender. Indeed, it is possible to assert that the study
was equally conducted between men and women. As far as age
is concerned, more than 50% of the sample interviewed is aged
between 18 and 30 (figure 1).

Therefore, a relevant pool of consumers belonging to this
age group has to be highlighted, while in the age groups supe-
rior to 45 a low percentage of the interviewed sample was
recorded. As regards the respondents’ specific features, their
academic title was examined as well. According to the analyzed
data, a majority of subjects who have obtained a school diploma
(47%) or a university degree (42%) was outlined. Therefore,
through an overall analysis of the sample, it is possible to assert
that it is a panel with a medium-high education. Indeed, those
who have claimed to have a primary school certificate represent
around 11% of the analyzed sample. The interviewed people
were asked to specify their job, in order to try to understand if
there were any differences of opinion, concerning the contents
dealt with in the questionnaire, among those who could use
these technologies as simple consumers. A high proportion of
students (equal to one third of the total number) stand out and
this appears to be very important to understand the opinion of
the future generations on an extremely topical subject and to try
to observe how their preferences are evolving as compared to
past generations. It is found that the second most represented
category is that of employed workers (20%), which has a
difference of only 3% from the unemployed category (17%).

6.2. Results analysis

From the question related to the importance of the geo-
graphical origin of products, it emerges an active interest of the
respondents in the geographical provenance of agrifood pro-
ducts (a significant 88%), while only 8% claim to give no
importance to this element. Most of the respondents (86%) state

that they purchase food of Italian origin, while a small part of the
sample (14%) occasionally buy them and none purchase them
from abroad. It emerges from the survey that 60% of the
respondents do not trust the information provided on the agri-
food products’ label, while only 27% totally trust it and 13% do
not trust it at all. The respondents were asked if, according to
them, food product’s label lacks some kind of information.
Through this question we enter the central phase of the ques-
tionnaire, certainly the most interesting one as regards the
discussed topics. Firstly, the interviewed subjects were asked if,
according to them, the current agrifood products’ labels fully
satisfy their information needs. 56% of the respondents believe
that the information contained in the packages is not sufficient.
It is evident that the consumer does not settle with compulsory
information (expiration date, ingredients, etc.), but requires a
more complete information, which takes account of collateral no-
tions that are not directly linked to the product’s organoleptic and
nutritional properties. Those who have answered positively to
the previous question, were asked to subsequently choose a
maximum of three categories of information – on the basis of a
previously selected list – for which the consumer thought he
needed more information or, more simply, the ones in which the
respondent was more interested as compared to others. In this
way, we tried to identify the notions which were mostly reques-
ted by consumers, with the idea of using, in the next future, the
smart labels technology in order to give the opportunity of taking
advantage of this kind of information to those who request it
(figure 2).

The gathered data show that there is a quite varied distri-
bution of the respondent’s preference, so that there is no preva-
lent category of information among the proposed ones.
However, the most selected categories were the origin of the
product (44%) and the information related to traceability (39%),
but both this information refers to the product’s path before the
purchasing phase. Therefore, we can notice a substantial inte-
rest of the interviewed target in the working and manufacturing
processes that enable the consumer to purchase the finished
product, at the end of the production chain. It is evident, there-
fore, that consumers are increasingly attentive to knowledge,
especially as regards their diet. Consequently, in the next future,
the companies operating in the sector will have to deal with this
curiosity and it will be important to give definite answers to those
who express some perplexities. Among the categories proposed
in the questionnaire, a relevant interest in the guarantee of au-
thenticity of the product can be highlighted. Even in this sense,
the consumer does not appear to be quite serene and
reassured, and he evidently thinks that certificating the authen-
ticity of certain products is an important thing. Subsequently, the
respondent’s interest shifts to animal welfare (23%) and to
additional information on food additives (19%), while environ-
mental protection, information on allergenes, on the packing
date, on the service content and on promotions still represent
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Figure 1. Target of respondents in relation to age group
Source: our elaborations

Figure 2. Categories of information 
preferred by the respondents in relation to smart labels

Source: our elaborations
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secondary information. In order to understand the relationship
between consumer and technology, the respondents were
asked if they own a smarthphone or another device (for exam-
ple, a tablet). This particular question refers to QR codes, and it
was asked in order to understand how much the respondents
are interested in the technology supported by mobile devices,
which represent an ideal support for reading and receiving
information, through bidimensional codes. From the answers
given, it is evident that much more than two thirds of the
respondents have a latest generation mobile phone (82%). This
may be also due to the fact that most of the respondents are
young people and, therefore, much more willing to use latest
generation devices. Subsequently, the respondent was asked if
he had ever heard of bidimensional bar codes and RFID. With
this question, we intended to investigate, superficially, if the
respondents had previously come across at least one of the two
analyzed technologies. Although both identification systems are
still in a stage of approach to the market (as we could explain
before, these technologies have been used for some time now,
especially in some specific sectors, but the consumers’ possibi-
lity to benefit from them is a phenomenon only experienced in
the last few years), consumers seem to be aware of the
existence of these technologies. Indeed, only 36% of the res-
pondents have never had the opportunity to know RFID tech-
nology and bidimensional codes, while the fact that more than
60% of the target is already aware of these innovations is
encouraging. On the contrary, those who have heard of smart
labels slightly exceed 50%. This means that many consumers
do not know this information tool, not even in generic terms.
32% of consumers have shown optimism and interest in these
information tools and believe that, in the future, there will be the
possibility of using them and of making them available in order
to clarify any fear or uncertainty regarding what is going to be
purchased. Only 2% believe that the currently existing systems
and controls on the goods offered for sale are appropriate to the
task of guaranteeing the authenticity of agrifood products. The
respondent was also asked if the smart labelling system could
have any negative effects (Lanfranchi et al., 2014a). Only 14%
perceive some concerns regarding the use of this technology in
the food sector, and these people were further asked what sort
of risk they saw behind this future label. The analysis of the
results of this second question shows that the greatest concern
is related to the protection of privacy (7%). A possible interpre-
tation of this result may be that the consumer thinks that the
possibility of being “traced” though his purchases at the super-
market is a threat for himself. The second perceived risk is
related to the problems linked to food safety. Consumers believe
that smart labels are not able to guarantee either hygienic,
health, nutritional and organoleptic quality to the foods, or quality
of food production, processing, preparation and consumption
(figure 3). 

In order to contrast with these convictions, it is good that
research and innovation continue to study increasingly develo-

ped systems capable of minimizing the impact of these inno-
vative devices on the product (MacAskill, 2013). The last
question is related to the “weight” of smart label as a deter-
mining factor in the purchasing process. The results show that
almost two-thirds of the sample would not take into conside-
ration a product with the smart label, while the remaining 60%
would choose the “labelled” product. This means that more than
half of the respondents would not be willing to purchase a
product provided with electronic traceability for its higher cost. A
possible explanation to this result may be that the sampled
subjects, mostly young people, do not have a job or a salary yet
and so they believe they will not be able to afford such a service
at a higher price in the future. The only possible solution to the
problem consists in reducing the cost of RFID tags so that
consumers may purchase a product provided with smart
labelling and thus benefiting from its advantages.

7. Conclusions and discussions
From the carried out investigation it appears evident that the

sampled respondents, despite not knowing specifically RFID
systems, are curious and interested in this innovative agrifood
information tool. Besides, they consider this technology not as a
threat but as an opportunity to be seized to protect their health
and food safety. The sensitivity shown by the interviewed sub-
jects towards more developed agrifood traceability can encoura-
ge the companies in this sector, which, in this context, may be
willing to adopt RFID systems within their production processes,
thus guaranteeing more transparent and safe food systems to
consumers (Stanciuc and Moga, 2014). However, since RFID is
a technology with strong potentials and capable of improving the
consumer’s information in the agrifood sector, it is necessary
that companies carry out a considerable initial investment in
order to intensify efforts and to offer an increasingly reliable and
least invasive instrument. Certainly, the huge potentials of RFID
technology allow us to identify it as one of the few innovations
capable of modifying the consumers’ habits, of simplifying the
production process and of certificating in a more efficient way
food quality, providing more accurate and reliable information on
the traceability of products. Indeed, through tags it is possible to
directly access not only to information related to packaging, but
even to the content’s components, without the need to open it.
Therefore, it would be necessary to make an initial economic
effort requested by companies to continue to reduce the produc-
tion costs of RFID labels, making them increasingly smaller and
cheaper (Lanfranchi et al., 2014d). Only by doing so, it would be
possible to witness an increasing participation of the companies
willing to trust these communication tools and to develop new
solutions through them. In order to enable radio-frequency tech-
nology to be implemented within agrifood chains it is essential
that all the actors involved in it consult each other with the aim
of defining the application’s objectives and of sharing both
technological choices and the methods of allocation of costs,
risks and benefits. Q-as
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