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Abstract
One of  the most  serious  challenges  that  the  contemporary  world  is  facing is
combatting the negative environmental effects of human activity, including the
unsustainable  production  and  consumption  of  food.  There  is  an  increasing
number of calls for action to be taken to change consumers’ dietary patterns.
What  is  considered  one  of  the  platforms  for  such  interventions  are
communication activities based on modern technological solutions. 
The aim of the paper is to analyse the potential of the Internet of Things (IoT)
regarding  its  applicability  in  communication  activities  aimed  at  shaping
sustainable food consumption behaviours. The paper is a review article based on
the  critical  literature  analysis.  Our  conclusion  is  that  by  applying  the  IoT,
companies  perform  communication  activities  which  are  better  suited  to  the
specific nature of an individual consumer (including the stage of change in the
particular behaviour), are less irritable to them and ensure better experiences.
Thus, the IoT has a lot of potential when it comes to shaping sustainable food
consumption patterns.  Since our analyses were based solely on the literature
review  and  the  existing  research,  there  is  a  need  for  further  scientific
explorations in this field. 
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Introduction
The continued degradation of  the natural  environment calls  into question the
fulfilment of  the needs of  generations  to come.  What  is  given as  one of  the
causes is consumerism. When it comes to the food market, it is reflected, firstly,
in the overconsumption of this category of products, and, secondly, in wasting
food due to excessive shopping. Consumers, tempted by promotions, buy and eat
more, often cultivating improper eating habits, which are not favourable not only
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to  the  broadly  defined  well-being  of  individuals,  but  also  to  the  natural
environment. Therefore, we hear an increasing number of voices appealing for
action aimed at promoting sustainable food consumption. What could become
one of the platforms for intervention are communication activities targeted at
consumers and conducted by various participants of the food supply chain. 
For these activities to be effective and to lead to real changes in behaviours, the
tools applied must be adapted to consumers’ daily practices and habits. Taking
into consideration the fact that 59.5 percent of the global population are active
Internet users, with 92.6 percent of them accessing the web via mobile devices
(Statista,  September  2021),  and  having  in  mind  that  the  consumer  segment
accounts for around 60 percent of all Internet of Things (IoT) connected devices
in 2020 (Statista, October 2021), it must become a key issue to take advantage
of all the opportunities the Internet and web-based solutions offer. The aim of the
paper is to analyse the potential of the IoT as regards the possibility of using it in
communication  activities  aimed  at  shaping  sustainable  food  consumption
attitudes.  

Sustainable food consumption
One of  the most  serious  challenges  that  the  contemporary  world  is  facing is
combatting the negative environmental effects of human activity, including the
unsustainable  production  and  consumption  of  food.  Food  production  requires
enormous resources of water, energy and large arable and breeding areas. At the
same time, it contributes to considerable global greenhouse gas emissions and
the  pollution of air and soil (Ritchie & Roser, 2020). The growing demand for food
products intensifies these negative phenomena, which are additionally reinforced
by unsustainable consumption practices. 
The  importance  of  this  problem has  been  recognized  by,  among  others,  the
European  Union,  which,  within  the  framework  of  the  Farm  to  Fork  Strategy,
comprehensively takes on the challenge of devising solutions necessary for the
functioning of sustainable food systems. The strategy stresses mutual relations
between  the  health  of  individuals,  societies  and  the  whole  planet,  indicating
changes  of  behaviours  in  the area of  food  consumption  as  the  indispensable
condition for achieving the sustainability of the food system. Unfortunately, at
present,  the ‘food environment’  does not always encourage people to choose
sustainable options because they are not the simplest ones from the point of
view of individuals (European Union, 2020).
Sustainable food consumption is  defined as the choice of  food produced in a
sustainable  way  (Verain  et  al.,  2015),  such  as  organic  or  ethical  food.  This
concept also involves nutritional practices based on the reduced consumption of
meat and dairy products and the increased consumption of fruit and vegetables
(Pocol  et al.,  2020). At the same time, an important  area of sustainable food
production is the reduction of food wastage (Morone, Falcone & Lopolito, 2019).
Meanwhile,  the  consumption  behaviours  of  most  Europeans  are  far  from
sustainable,  both  in  the  context  of  the  amount,  type  and  quality  of  food
consumed and when it comes to managing it. Changes in this sphere are very
difficult to introduce because everyday dietary patterns are largely determined
by convenience, habits and certain social norms and cultural factors (Vermeir &
Verbeke, 2006; Vermeir et al., 2020). What is more, they are influenced by the
marketing activity of food manufacturers and sellers, who encourage buyers to
increase  rather  than  decrease  consumption,  at  the  same time not  promoting
healthy  and  environmentally-friendly  products.  Among  the  factors  that
discourage  people  from  sustainable  consumption  are  prices,  perceived  time
barriers related to the unavailability or the limited availability of sustainable food
products,  the  unawareness  of  the  environmental  impact  of  food,  the  lack  of



cooking  skills,  as  well  as  the  lack  of  knowledge  and  familiarity  with  meat
substitutes (Verain, Dagevos & Antonides, 2015).
As  mentioned  earlier,  changes  in  consumers’  dietary  patterns  are  key  for
changes within the food system. It is thus worth undertaking activities aimed at
facilitating  or  strengthening  these  changes.  They  include,  among  others,
information and communication activities, which present benefits of sustainable
consumption both for the health and quality of life of individuals and societies
and for the well-being of the whole planet. To this end, mobile applications and
other technological devices are used. They include recommendations as to how
to change consumption practices to make them more sustainable and they are
the incentivization of green consumption (Barboza & Filho, 2019). 

The use of the Internet of Things in marketing
The  Internet  of  things  (IoT)  is  a  network  of  objects  embedded  with  sensors,
software, and other tools, which are connected with the open standard Internet
protocol. The IoT system can collect and analyse data obtained from different,
permanently  linked  and  interacting  objects,  and  perform  particular  activities
without human intervention. Such objects may include computers, smartphones,
vehicles,  household  appliances,  toys,  manufacturing  devices,  wearables  and
many more (Abshanidze & Dąbrowski 2016). Their data are stored in a cloud and
are  used  for  operating  applications  connected  with  specific  objects  and  for
identifying  usage  patterns  (Taylor,  Reilly  &  Wren,  2020).  Additionally,
connectivity  allows the exchange of  information  between the product  and its
operating environment, its producer, its users, and other products and system,
and,  thus,  it  facilitates   one-to-one,  one-to-many  and  many-to-many
communication (Porter & Heppelmann, 2014). 
IoT-based solutions are used in marketing on a number of layers. They include,
among  others,  new  product  development,  product  support,  and  customer
relationship  management   (Tariq  et  al.,  2020).  Data  provided  by  smart,
interconnected products allow better understanding of how products create value
for customers, more-sophisticated segmentation and product personalization, as
well  as  the  more  effective  product  positioning  and marketing  communication
(Porter  &  Heppelmann,  2014).  The  use  of  the  IoT  for  the  sake  of  marketing
activity thus makes it possible to constantly gather data about consumers and
their behaviours, at the same time providing solutions that perfectly fit into the
needs of consumers and bringing them tangible benefits (Taylor, Reilly & Wren,
2020).  All  this  creates  conditions  for  building the competitive  advantage  and
supports  enterprises in the process of  managing customer  experience,  aimed
both at  increasing  customer  satisfaction  and improving business  performance
(Marek & Woźniczka, 2018). 
According  to  experts,  the  use  of  the  IoT  will  change  marketing  practices  by
amplifying analytics capabilities (Chudy, 2019), enabling a more precise analysis
of customers buying behaviours,  the improvement of personalization and new
innovations developed with the IoT (Digital Loop, 2021). What will be a significant
layer of these changes is marketing communication, for which the IoT becomes,
first, a source of data about consumers, and, second, a channel for transmission.
What  is  important,  the  transmitted  messages  are  built  on  the  basis  of
personalized information and filtered message content adjusted to the needs and
interests  of  consumers,  at  the  same  time  eliminating  unwanted  advertising
material. This also enables the implementation of more accurate sales incentives
(Marek  &  Woźniczka,  2018).  From  the  perspective  of  the  IoT,  marketing
communication is based on real-time customer data and tailored messages for
contextual marketing (Chudy, 2019), so it is highly-customized. Hence, the IoT



significantly changes the character of communication between companies and
their existing and potential consumers (Abashidze & Dąbrowski, 2016).

The  potential  of  IoT-based  marketing  communication  vs.  shaping
sustainable consumption patterns 
As the result of social and technological changes that have taken place over the
last  decades,  new  concepts  of  marketing  communication  have  grown  in
popularity -  omni-channel  integrated marketing communication and customer-
integrated marketing communication (Rogala, 2021). The former emphasizes the
need  for  ensuring  that  the  consumer  have  seamless,  consistent  and
complementary  experience  across  all  touchpoints  regardless  of  a  channel  or
device. In customer-integrated marketing communication model, which combines
insights  from  marketing  communication  and  customer  logic-driven
communication, it is the consumer who gives meaning to the information he/she
received from various sources and therefore forms value-in-use for him/her for a
specific  purpose  (Finne  &  Grönroos,  2017).  When  a  communication  strategy
based on each of the above models is implemented, it is necessary to utilize
knowledge of consumer behaviours and of state-of-the-art technologies and new
communication  opportunities.  It  seems  that  the  IoT  can  enable  not  only  the
effective implementation of these strategies, but also shaping desirable changes
in consumption patterns in the area of food. 
Despite consumers’ positive attitudes in the context of sustainable consumption,
there is still  the so-called attitude-behaviour gap (Vermeir et al.,  2020), which
means that such attitudes do not lead to the actual purchases of sustainable food
products. This may be caused by, among other things,   factors making it difficult
to adopt a sustainable behaviour, such as food cost, limited access to products or
the lack of concern for health and for the impact of food consumption on the
environment (Scalvedi, Turrini & Saba, 2018), as well as the stage of change the
consumer is currently at (Weller et al., 2014). Thus, encouraging consumers to
follow more sustainable consumption behaviours requires using appropriate tools
and interventions tailored to consumers. The IoT offers both proper instruments
and data enabling the far-reaching customization of interventions.
The IoT provides data from all the users of a given smart device and, therefore, it
can be considered to be statistically reliable (Taylor, Reilly & Wren, 2020). Owing
to  data  collected  and  analysed  within  the  framework  of  the  IoT  system,
marketers can match consumers’ insights with tailored messages for contextual
marketing  and,  therefore,  prompt  consumers  to  action  throughout  the  entire
customer journey (Chudy, 2019). What is important,  this content is constantly
optimized to suit customer’ needs and expectations, delivering the right message
in the most appealing way possible (Spilotro, 2016). Such communication is thus
more effective when it comes to achieving the marketing goals of an enterprise
(Marek  &  Woźniczka,  2018),  and  more  efficacious  in  influencing  changes  in
consumers’ attitudes and behaviours. 
What  is  a  significant  advantage  of  the  IoT  in  communication  activity  is  the
possibility of monitoring consumers’ behaviours in real time and the proactive
adaptation of the content delivered to them  (Spilotro, 2016). This means that –
having the appropriate system of interconnected devices – on the basis of the
obtained data, we can not only establish the path of the consumer’s activity in a
given decision-making situation connected with food consumption, but we can
also  indicate  its  critical  points,  identify  the  stage  of  change the  consumer  is
currently at, and adapt communication activities to suit this stage of change and
the desirable effects in the context of behaviour change.  
Data obtained in the course of cognitive computing carried out by the sensors of
interconnected devices may be used to design the choice architecture supporting



more sustainable food consumption patterns. For example, a smart-band – on the
basis of physiological data – may prompt us to cut down on salt in our diet, a
shopping app recommends low-sodium products, while a smart fridge proposes
recipes suited to these recommendations, taking into consideration the products
in the fridge the shelf  life of which will  soon expire. The combination of data
obtained  by  these  devices  makes  it  easy  for  the  consumer  to  adopt  more
sustainable behaviour.  Thus, at each stage, the consumer is the target of not
only behavioural interventions, but also  of communication activities in the form
of  a  product  commercial,  sales  promotion  or  building  brand  awareness.
Enterprises, in turn, gather feedback concerning consumer preferences, needs
and behaviours, which can be used to improve their products and services (Tariq
et al., 2020).
Mobile marketing is increasingly used for the sake of marketing communication.
In the case of the IoT, interconnected devices are also very often controlled or
monitored from a mobile application. It must be pointed out that these apps are
usually  supplied  by  manufacturers  and  constitute  a  potential  channel  of
communication between the company and customers. What is important, there
are numerous possibilities of using this channel and they go far beyond the mere
promotion  of  products  or  services,  making  it  possible  to  ensure  the
comprehensive support to the user (Taylor, Reilly & Wren, 2020). In the simplest
approach,  this  support  can  involve  technical  support,  while  in  a  more
sophisticated form, it may constitute the platform for communication aimed at
developing  specific  consumer  attitudes,  tailored,  customized  and  delivered
accordingly to the needs of a given  consumer. Moreover, thanks to the analysis
of data obtained from mobile apps, it is possible to reinforce consumers’ positive
behaviour by linking it  to the system of rewards,  which makes the consumer
happy  and  encourages  him  or  her  to  take  further  steps  towards  changing
consumption behaviours into more sustainable ones and strengthens his or her
relations with the company (Tariq et al., 2020). 
In  the  light  of  the  study  conducted  by  Rogala,  Nestorowicz  &  Jerzyk  (2021),
incentives  to  use  and  test  the  appropriate  nutrition  mobile  applications  may
contribute  to  moving  on  to  the  next  stage  of  change  towards  sustainable
consumption.  In  order  to  achieve  the  best  possible  effects  in  this  area,  it  is
necessary to support users in the context of the process of change and facilitate
their daily activities. What is important, depending on the consumer’s stage of
change,  it  is  important  to  either  emphasize  the  advantages  of  change  or
communicate opportunities to overcome disadvantages and impediments. 
Owing  to  the  integration  of  data  originating  from the  same IoT  system,  it  is
possible to support consumers in their everyday activities, including a change of
consumption  behaviours  into  more  sustainable  ones.  Through  communication
activities done via interconnected devices, which encompass the whole path of
the customer, including all touch points with the organization’s brand and offer, a
strongly committed community of sustainable consumers can be built and the
image of an environmentally and socially responsible company can be created.  

Conclusions
Practices in the sphere of food consumption need deep changes, both for health
and environmental reasons. However, this requires the involvement of not only
consumers, but also entities operating in the food market. What is one of the
biggest  challenges  in  this  respect  is  the  creation  of  the  favourable  food
environment, which will facilitate making decisions that will benefit consumers’
health  and  quality  of  life  and  improve  the  condition  of  the  environment  by
encouraging companies to produce in a more sustainable manner and limit the
food wastage in the whole supply chain (European Union, 2020). Thanks to using



the IoT in marketing, the methods of  communication with consumers become
more personalized and customized. It can even be considered as a whole new
type  of  marketing  communication  –  better  tailored,  less  irritating  and  more
effective in terms of consumer experience (Abashidze & Dąbrowski, 2016). 
In the light of the above discussion, the IoT has a lot of potential when it comes
to  shaping  sustainable  food  consumption  behaviours.  However,  it  also  entails
some  challenges,  especially  those  related  to  tracking  big  data,  ensuring  the
privacy,  security and ethics  of  colleting that  data (Spilotro,  2016; Lee & Lee,
2015). It is thus necessary to introduce regulations aimed at ensuring the trade-
off between consumers’ benefits from the IoT and their privacy protection (Marek
&  Woźniczka,  2018).  Another  problem connected  with  the  use  of  the  IoT  in
marketing  activities  may  be  the  slow  pace  of  consumer  adoption  of  new
technologies (Mani & Chouk, 2017). Since our analyses were based solely on the
literature review and the existing research, there is a need for further scientific
explorations in this field. 
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