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Abstract: The use of advanced computer technologies has dramatically changed marketing. Concepts
such as smart, sustainable, and green marketing have emerged in the last 20 years. One of these new
technologies is the Internet of Things (IoT), which has led to the development of the activities and
performances of industries in various dimensions. For the various objects, such as people, processes,
and data, involved in marketing activities, the Internet of Everything (IoE) as an evolved IoT is a
possible future scenario. Some sectors pretend to be the first to implement this, and the more they rely
on dynamic, unstable customer needs, the better a solution the IoE is for them. Therefore, this paper
presents a clear vision of smart, sustainable marketing based on the IoE in one of the fast-moving
consumer goods (FMCG) industries, the dairy industry. Key factors are identified to help readers
understand this concept better. The expert interview makes it possible to draw a picture of the factors
that have helped successfully implement the IoE in the dairy sector.

Keywords: sustainable marketing; green marketing; Internet of Things (IoT); Internet of Everything
(IoE); green marketing

1. Introduction

The development of environmental awareness has become a worldwide phenomenon [1,2].
As a result, businesses have begun responding to environmental challenges using green
marketing strategies, which are part of sustainable development strategies. Since the 1980s,
ecological issues such as global warming, greenhouse effects, pollution, and climate change
have been directly linked to industrial production [3]. Currently, almost all companies
and organizations have their own green development visions. They are visible in the
published sustainability reports [4,5]. It is thus natural that businesses in almost every
industry consider aspects of “environmental sustainability” when designing their products
and services. One of its elements is sustainable marketing.

Sustainable marketing involves the development and promotion of products and
services that meet customers’ needs in terms of quality, efficiency, price, and convenience
without having a detrimental effect on the environment, society, or economy. It involves
high technologies that communicate the offer and promote sustainable lifestyles and
operations in companies [6].

Technology in the modern age is one of the enablers helping to create value for
the customer [7]. Data are one of the most essential factors in improving the marketing
environment and technologies have created different ways of producing data [8]. Using
these data can positively impact the growth of business activities and help customers
achieve their desires and obtain the best products and services. Today, a variety of social
networks and mobile applications act as “social sensors” by expressing people’s emotions
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and interacting with them together [9]. The data produced on people’s opinions and desires
are a low-cost resource for designing marketing activities. All of these aspects, along with
the need for real-time analysis, relate to big data management in marketing.

The IoT is one of the most important big data sources, so it is a potentially good
solution for achieving marketing goals. This technology was first introduced in 1999 by
Kevin Ashton. He described a world where everything had a digital identity and was
managed by computers [10]. The advent of the IoT has changed many concepts, one of
which is “smart marketing”. The most critical changes to smart marketing have occurred
in the form of Internet-enabled smart devices, which can send and receive vast amounts of
data from key sources that affect the business environment [11]. If something integrates
people, processes, data, and other objects in any configuration, it can be considered part of
the Internet of Everything (IoE). As it is understood, this technology connects an extensive
range of technologies in order to create more and better marketing communication.

However, the field of IT solutions in sustainable or green marketing has scarcely been
investigated in the literature. The use of digital solutions in marketing, which is also
called “smart marketing”, was examined by Ziółkowska with regard to small and medium
enterprises (SMEs) [12]. She indicated that the IoT is one of the most promising marketing
tools and defined current marketing as “Marketing 4.0”. Similarly, Saura et al. examined
data analysis from the point of view of social media (but mostly from the points of view of
ethics and law) [13]. In turn, Bhavana and Thiruchanuru presented green marketing from
the perspective of the customer’s decision-making processes [14]. However, they did not
write about digital solutions. Additionally, Schmitt proved that positive attitudes towards
sustainability do not translate into real consumer actions [15].

A few studies have addressed fields of research similar to this study. Weng proved with
survey results analysis that there is a “partial mediating effect of marketing intelligence
capability in the link between IoT capability and business strategy performance” [16].
Saura et al. described techniques of AI-based CRMs in digital marketing, but only in B2B
relations [17]. The most important sources for confirming the research gaps in digital
marketing with regard to sustainability are the papers by Diez-Martin et al. [18] and Saura
et al. [19]. They both relate to digital marketing and sustainable strategies. There are also
many studies about the IoT. The presented literature addresses neither FMCG goods nor
the IoT and its developed form, the IoE, in marketing in FMCG sectors or, specifically, the
dairy industry.

This paper tries to partially fill the research gap concerning the use of IT technologies
in green—or, broader, sustainable—marketing in the dairy industry. Generalizations about
the whole of the FMCG part of the market are not possible because there is no ideal solution
for all the sectors due to their specificities. Therefore, this paper only focuses on the chosen
sector.

This study investigates the significance (importance) of factors affecting green market-
ing based on the IoE. The conceptual framework of the IoE in green marketing is presented
as well. The originality of this paper lies in its topic (filling the research gap) and the
research framework. This framework combines two methods, namely, a case study and
expert interviews. The importance of some of the factors involved in building green mar-
keting with the IoE approach is difficult to assess based on quantitative data, e.g., consumer
surveys. Therefore, it was assumed that the experts would know the industry the best and
be in the best position to assess the factors.

To achieve the research goal, the paper is structured as follows. Section 2 presents
a literature review in terms of sustainable marketing, green marketing, and the Internet
of Everything. The next section describes the research approach, highlighting the char-
acteristics of the case study, the expert interviews, and the data analysis. In Section 4,
the ecosystem of green marketing, based on the IoE, technologies, opportunities, and
challenges, is described. This part contains the research findings finalized in the form of a
conceptual model. Section 5 discusses the results. Lastly, the conclusions are presented in
Section 6.
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2. Literature Review
2.1. Sustainable Marketing

Since digital transformation currently affects different types of businesses [20–22],
the value chains must be redetermined [23]. Regardless of the level of transformation,
it can play a crucial role in almost every branch of the industry [7]. However, digital
developments go beyond updating or changing technology. In businesses, the potential
for customer acceptance is more significant if they use digital solutions, especially in the
era of the COVID-19 pandemic [24]. Therefore, digital tools are required in marketing
more than ever [25]. In addition, businesses need to understand customer expectations and
consequently develop a rational product or service that meets customer needs.

One of the most important commitments that organizations and companies need to pay
particular attention to is the environmental, social, and economic crises faced by the global
community [19]. These three mentioned aspects build sustainability [26]. If customers want
sustainable businesses (and goods or services), they also require sustainable marketing. As
a part of sustainable development, this concept aims to increase productivity to prevent
damage to ecosystems or the degradation of natural resources [27]. That is why sustainable
marketing is part of the broader sustainable development area. This concept contains
marketing in its traditional sense (economic), social marketing, and environmental (green)
marketing [28]. It strives to strike a meaningful balance between these three critical areas.
It is now recognized as a fundamental requirement for business organizations to move
forward [29]. Sustainable marketing involves developing and promoting products and
services that meet the customer’s needs besides the required quality, efficiency, reasonable
price, and convenience without detrimental environmental outcomes.

As shown in Figure 1, sustainable marketing (besides the traditional division into
three dimensions: economic, social, and environmental) is based on three pillars. First, it
reduces waste and hazards by, e.g., re-using carrier packages and advertising solutions
(environmental dimension). Second, sustainable marketing encourages customers by
partnering with them and cooperating with other partners (non-profit organizations, local
authorities—a social dimension). Companies can rely on critical users and customers to
promote and share information through social networking sites. Third, it should support
long-term planning (mission of the organization, long-term goals, long-term plans of
developing the operation, dissemination strategies, etc.—economic dimension).
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Since the two concepts, sustainability and green marketing, have been discussed
separately in the literature, we tried to present them together in this study.

2.2. Green Marketing

A growing interest in green activities in many areas of social and economic life
caused many companies to develop their greenness for many reasons, but mainly for
financial reasons (building the brand), preserving the depletion of the natural environment,
or responding to competitors. Green marketing focuses on marketing activities while
protecting the natural environment [30], where the process includes all the traditional
marketing activities such as proposing a modification of products, packaging, and labeling
and building advertising strategies, but the focus on the environment is much more
substantial. First, it covers managing how to deal with the anticipation, identification, and
satisfaction of consumers’ needs. These activities should bring value and, subsequently,
profit. Second, the company must implement substantial environmental changes due to
demanding challenges while developing safer products [31].

Because people are currently very concerned about environmental issues, many com-
panies nowadays use green marketing to raise their competitive advantage. Besides,
consumers want to pay more to live green [32]; this is both the cause and effect of com-
panies’ actions. Customers change their buying habits, trends in the consumer market
occur, and they are a basis for changing companies’ offers. When the offer changes, more
customers are willing to change their buying habits. Consequently, green marketing is a
marketing strategy and not only a philosophy or an environmental protection practice.
Companies provide green marketing training to provide employees (especially sales repre-
sentatives) the knowledge of effectively promoting green products by clearly presenting the
main message to the consumers [33]. Green marketing includes many business practices
analogously to the marketing mix. Hence, companies should adopt a green marketing
strategy, including a marketing mix (as in traditional marketing) targeting consumers’
demands and personalities [34].

The organizations implementing sustainable strategies sent a solid message to the
stakeholders regarding the capacity to acknowledge business risks and challenges and
adapt to changes in the market. Note that green marketing is a part of this strategy. These
organizations align with their specific social needs by transposing “green” marketing in
their internal processes. Furthermore, enforcing “green” marketing principles is performed
at all the marketing mix components, developing competitive advantages by differentiating
the benefits and the targeted organizational culture [28]. As a result, both sides are satisfied:
company and customer, and additionally, other stakeholders such as non-government
organizations, residents, and others.

2.3. Internet of Things and Internet of Everything

The Internet of Things (IoT) is often perceived in the literature as a supporting element
to Industry 4.0 and its successors [35]. This idea is based on the communication between
objects using the Internet to send and receive messages from other objects. Its development
caused “smart” objects to arise, such as machines, houses, factories, etc. Naturally, this
communication produces large amounts of data allowing the analysis of people’s behav-
ior [36]. Exploiting those datasets is one of the ways for marketing activities to optimize the
company’s actions to increase the competitive advantage. However, the IoT has changed
from 2010, and now the ways of connecting objects are much more developed than at the
beginning of the Industry 4.0 era.

The Internet of Everything (IoE) is an advanced form of IoT. Its idea assumes connec-
tions among people, processes, data, and objects [37]. IoE was initially defined by CISCO in
2012 as “a network of networks that reunites people, processes, data, and things in network
connections more significant and valuable than ever” [38,39]. So, IoE builds an advanced,
intelligent network of objects. IoE supports creating new capacities, both for businesses
and society [40]. The IoE paradigm covers more than the IoT concept as follows:
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• The Industrial Internet (II), concerned with data of interest to industry;
• The Internet of People (IoP), especially social networks and connections among people;
• Internet of Services (IoS) [41].

Moreover, IoE uses nano-networks to combine nanosensors in various objects. Thus,
it offers a new concept that previously seemed impossible as the Internet of Nano-things.
Furthermore, IoE allows person-to-person and person-to-machine connections with more
valuable connections than machine-to-machine communications [42]. Accordingly, IoE
exceeds the relationships of objects and integrates them to build a specific interconnected so-
ciety. Therefore, intelligent services and things define “everything” in the IoE concept [38].

IoE requires advanced capacities and skills in information sharing. Real-time data are
collected from diverse objects and can be extracted and analyzed by IoE tools (usually big
data analysis tools). Heterogeneous IoE environments can transform robotic devices and
human actors into autonomous service agents. Therefore, the design and implementation
of IoE applications have become very complex. To increase the effect, artificial intelligence
(AI) can be integrated into smart devices, and then people and things can interrelate
appropriately in a multi-user and social context environment [43].

3. Sustainable Marketing Based on IoE

Nowadays, data have become ubiquitous: they are everywhere. Gathering data
from many dispersed sources and complex analysis allow the design of products to create
customer value.

Therefore, the importance of IoE in sustainable (including green) marketing has led to
providing a framework for assessing the role of IoT and then IoE in sustainable marketing.
The aspects of sustainable marketing presented in the framework of Figure 2 are defined as
follows [44]:

• Green marketing (environmental layer of sustainable marketing): developing and
promoting environmental sustainability in marketing and company strategy, as well
as tactical and operational layers of management (e.g., business processes).

• Social marketing (social layer of sustainable marketing): using marketing tools, com-
munication channels, etc., to encourage sustainable behavior, e.g., green lifestyle,
no-waste lifestyle, or to build loyal customer groups identifying with a sustainable
development idea, sustainable lifestyle, or sustainable consumerism ethos.

• Critical marketing (economic layer of sustainable marketing): achieving business goals
while managing resources efficiently, e.g., closed-loop supply chain, circular economy
idea, green (but profitable) innovations, and adjusting the marketing strategy and
toolset to this approach.

According to the proposed framework, the most key actors of green marketing are the
business sector entities, including social marketing of the citizens, 3rd sector organizations,
and critical marketing of markets, systems, institutions, and government. The importance
of IoT and IoE tools leads to the development of sustainable marketing (e.g., any con-
sumer application, any business application, any tagging technology, and anything with
connectivity). They include many elements, both objects and technologies: smartphones,
RFID, NTC, barcodes, QR codes, tablets, etc. Accordingly, the development of sustainable
marketing [45] leads to the following results:

• Community building means developing new communities focused on users of partic-
ular devices, allowing for publishing content on social media. It facilitates targeting
the marketing content for those groups.

• The rise of conversational commerce keeps in touch with potential customers by
using chatbots, intelligent assistants, and smart speakers. They allow shopping online,
checking order status, and locating stores, restaurants, events, etc.

• Data availability: IoE devices generate a large amount of real-time data from many
sources. Data availability will let marketers test out new ideas and tools for big data
analysis.
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• Predictive analysis: Tracking data from many data points requires ordering them,
verification, analysis, and then prediction. Predictive analytics measures and analyzes
users’ present and past purchase patterns, attitudes, behaviors, and location details
and suggests their future choices. This will transform the company’s marketing into
the proactive mode from the reactive mode.

• Personalization: Marketers use communication such as targeted email campaigns,
videos, and product and push notifications to deliver a personalized marketing ex-
perience for all users of the application—former and potential customers. CRMs
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(Customer Relationship Management) can be practical tools to obtain the correct and
complete data.

• Improved engagement: All the above elements provide an essential finding: IoE
allows marketers to show highly relevant content to their audience. People are
flooded by the information from online and offline channels throughout the day. Then,
naturally, most of the ads are ignored. IoE devices may help marketers understand
their audience pinpoint; marketers can reach them successfully with highly targeted
content.

This literature review served as a basis for preparing the list of the most critical factors
(criteria) in sustainable marketing. Due to the inconsistency of approaches of different
researchers, the authors of this paper unified the list of criteria and sub-criteria, using the
broadest set of them identified in the literature. When the same sub-criterion was assigned
to different criteria, it was finally assigned to the criterion based on the most common
approach in the literature. The following part of the paper examines the most important
criteria and sub-criteria for influencing sustainable marketing using the IoT. Based on
this, three main criteria and 11 main sub-criteria of identification have been reviewed for
effectiveness (see Table 1).

Table 1. Summary of the most important criteria and sub-criteria in sustainable marketing.

Criteria Sub-Criteria

Technological factors

Usefulness
Reliability

Cost efficiency
Standardization

Market factors

Demand
User acceptance
Business models

Building ecosystem

Legal factors
Industry-specific

Consumer protection-specific
Government-specific

4. Method
4.1. Case Study

The case study is a popular and underrated but at the same valuable research method
in social sciences [46], and also in the area of supply chain management (SCM) [47,48]. Due
to the different regional implications, it is also used in the case of SCM or sustainability
in FMCG industries [49–51]. There has also been case study-based research in sustainable
marketing and IoE-related literature [52]. Field benchmarks provide valuable insights to
the knowledge about IoE and IoT in FMCG industries [53]. However, FMCG consists of
many industries, so the case study method is justified only when some interesting, specific,
or typical case is described [54]. Moreover, diverse characteristics of possible cases enable
the use of the case study method [55]. Nevertheless, the role of the case study method in
building theory is undisputed when the research plan is robust [56].

The research plan was set up based on a few literature sources and consisted of the
elements as follows [46,55]:

1. Initial source review, defining the exact research problem;
2. Choosing the FMCG industry;
3. Choosing the research method;
4. Designing the expert interview;
5. Recruiting the experts;
6. Conducting the interviews;
7. Analysis of results;
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8. Preparing the report (paper), including discussing the results and theoretical and
practical implications.

According to the chosen research method, this study is exploratory and descrip-
tive [57]. The reason for choosing FMCG industries, specifically the dairy industry, was
due to the daily use of products, the vital role of products in people’s everyday lives, and
the short lifecycle of products and short shelf life [58]. The other cause of the interesting
nature of this industry was its high vulnerability to the changes initiated by the COVID-19
pandemic [59], which resulted from the specifics of the products offered. Because of the
changes in supply chains in the dairy industry and uncertainty about the size of the de-
mand [60], even if dairy products are one of the necessities, IoT and its developed form,
IoE, seemed to be one of the possible solutions.

Using IoE technology, several sensors can communicate with a person or other devices
and exchange data. In the case of implementing the IoE in the dairy industry (the whole
supply chain [61]), the devices are present or will be present in homes (for example,
smart stoves, smart TVs, etc.). IoE can be very useful for marketing in various industries,
especially FMCG industries, because it can improve the e-shopping market and provide
valuable features even for traditional users. The dairy industry is one of the sectors in the
FMCG industry that is closely related to people’s daily lives, and their maintenance can
be subject to the use of smart tools such as smart refrigerators and smart stoves. When
combined with digital services, these physical products, besides developing a way of doing
things, create an interaction with the consumer. Some of these objects allow the individual
to receive customized services.

These products are among people’s daily needs, and therefore their constant presence
in the family basket can be significant. For example, most people consume dairy products
such as milk, cheese, and butter daily. Using IoE-based systems allows people, e.g., to buy
homemade items at the push of a button on cell phones. Therefore, it enables people to
save maximum time and money.

4.2. Expert Interview

The whole part of the expert interview was made based on one approach [62]. It was
assumed that the active specialists related to implementing marketing strategies know
their industry well. Experience in IoT-related marketing activities was required. Therefore,
they were selected as the statistical population or the interviewees identified based on
the professional database. To conduct the research, purposeful sampling was conducted.
It was assumed that if the experts who agreed to the interview were not sufficient, they
would contact others (snowball sampling). After the verification of the new contacts (if
they met the entry criteria), they were included in the interview [63]. This type of sampling
is called network sampling [64]. According to the research framework, a semi-structured
questionnaire was designed for the interviewer. During the interview, six questions of the
semi-structured questionnaire were used to guide the interview and collect data.

The highest priority was to meet the standards of data adequacy and saturation. In
this study, from the 32nd interview onwards, in practice, the richness needed to end data
collection was obtained, and it was ensured that the data would be repetitive from then on.
However, to ensure data collection, it continued until the 40th interview. In other words,
the theoretical saturation in this study occurred when researchers did not expect to find new
data and articulate a new strategy in future discussions. At the same time, the categories
had reached the necessary richness desired by the researchers. Due to the diversity of the
types mentioned and according to the method [65], the researchers concluded that the
desired final result could be confirmed through the information obtained.

It was crucial to ensure and check if the chosen experts have a brilliant track record in
marketing in the dairy industry and are fully acquainted with IoE technology. Therefore,
the minimal inclusion criteria for the experts’ group were: a minimum of five years of
professional experience in marketing, a minimum of three years of professional experience
in the marketing of dairy products, and direct influence on marketing content. In addition,
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the tasks within the position occupied could be diverse, also creating SEO-related issues.
The characteristics of the selected group of experts are shown in Table 2.

Table 2. The structure of the expert’s group.

Gender Age Range Occupational Status

Male Female 28–35 36–45 Marketing Director IT Manager Marketer

25 15 29 11 15 11 14

As mentioned, the experts were recruited using the contact information obtained
from the professional database (the academic institution had access to the professional,
commercial database with companies’ data). After contacting the potential experts and
presenting the basic information about the short interview, the potential expert was asked
to participate in the research. If the experts met the basic inclusion requirements, they
were qualified for the interview. The interview was carried out in June and July 2021.
Firstly, it was an open conversation with the potential experts about the IoE knowledge
and marketing tasks they are responsible for. Then, the questionnaires were sent to them
(see Section 4.3). Then, the interviews were carried out. Finally, in this study, 40 experts
active in 25 dairy companies were interviewed.

4.3. Data Analysis

In the analysis of IoE in food industries [52,66,67], the four areas of impact were identified
(see Table 3): smart CRM systems for creating and maintaining relations with direct customers,
smart packaging (enabling the use of barcodes, RFID, QR codes, and others; the more solutions,
the better), smart equipment at home (e.g., to manage the temperature in the fridge), and
predictive social media (to gather and analyze data and predict future demand and then
adjust the content to the receiver). Performance, activity, and facilitation factors potentially
impacted IoE development in this particular industry [68–72].

Table 3. Factors influencing IoE-based marketing in the dairy industry.

Factor Area of Impact

Performance

Smart CRM
Smart packaging

Smart equipment in homes
Predictive social media

Activity

Smart CRM
Smart packaging

Smart equipment in homes
Predictive social media

Facilitation

Smart CRM
Smart packaging

Smart equipment in homes
Predictive social media

To analyze the data obtained from semi-structured interviews with entrepreneurs, an
open, axial, and selective coding method (thematic analysis method) has been used [73,74].
The coding process began with open coding. For this, the information was first segmented,
and then the terms were categorized into synonymous units to add concepts to them. The
next step, called axial coding, was to review and differentiate the classes that resulted
from the open coding. From many organized types, the most appropriate were selected.
The most relevant classes to the research question in axial coding were selected through
extended codes and related code points [75]. Many items were then searched in the text as
related codes to describe the pivot class. Finally, selective coding continues axial coding
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at a higher level. This step usually aims to describe the central class around which other
relevant classes can be classified.

A fuzzy 5-level Likert scale was used to register the effect of the parameters based
on expert opinions; after identifying the effective criteria and establishing the expert’s
group (see Section 4.2), the short questionnaires were sent to them. The linguistic variables
presented in Table 4 were used to express the importance of each indicator. In this research,
fuzzy triangular numbers have been used (as shown in Table 4). Fuzzy triangular-based
methods are the most significant ones used in scientific research [76–80], even for supply
chain-related research in COVID-19 pandemic times [81]. Thus, it was recognized as the
best solution for data analysis in this paper.

Table 4. Linguistic variables and fuzzy Delphi numbers.

Linguistic Variable Fuzzy Triangular Numbers

Very little (0, 0, 0.25)
Low (0, 0.25, 0.5)

Medium (0.25, 0.5, 0.75)
High (0.5, 0.75, 1)

Very high (0.75, 1, 1)

5. Results

Table 5 presents the factors influencing the use of IoE on dairy marketing using expert
opinions. In analyzing the Likert scale questionnaire results, determining the mean for
the data is not very effective. In such a case, the analysis of the results can be performed
based on the “frequency of responses” and determining the “most common response” (see
Appendix A, Table A1).

Table 5. Factors’ impact rate of IoE-based marketing in the dairy industry.

Factor Area of Impact Impact Rate

Performance

Smart CRM 80%
Smart packaging 75%

Smart equipment in homes 85%
Predictive social media 75%

Activity

Smart CRM 82%
Smart packaging 80%

Smart equipment in homes 81%
Predictive social media 90%

Facilitation

Smart CRM 81%
Smart packaging 80%

Smart equipment in homes 78%
Predictive social media 82%

Based on expert opinions on the impact of criteria and sub-criteria on sustainable
marketing based on IoE, it was found that the market factor (performance) with a weight of
0.3985 has the most critical impact on sustainable marketing. The second most important
was the activity, and the third was facilitation.

The results in Table 5 show that social networking tools have the most significant
impact on marketing activities. As can be seen in this table, the activity and predictive
capabilities of social media as one of the most effective tools of IoE in today’s world have
the highest impact on sustainable marketing activities. They can play a decisive role in the
sustainability of the dairy industry’s marketing ecosystem, which seems obvious given the
high penetration rate of these technologies. Intelligence in customer relationship manage-
ment systems also prioritizes sustainable optimal performance in IoE-based marketing [36].
They are also powerful and valuable facilitators. Additionally, smart home appliances
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such as smart TVs, smart refrigerators, smart stoves, and sensors in smart homes have the
highest impact factor on powerful, sustainable marketing performance.

Additionally, as presented in Figure 3, there is a high impact of IoE technology on
significant marketing activities. As can be seen, the average rate is above 75%. The values
were obtained using data from interviews with experts. This value shows the high impact
of IoE technology on the main parts of marketing and its sustainable development.
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6. Discussion

The topic of this article is significant from a few points of view presenting the current
economic situation, sudden changes, as well as long-term trends:

• The development of the Internet of Things;
• The development of the overall digitization of the global economy;
• The development of the dairy industry;
• Effects of sudden changes such as the COVID-19 pandemic;
• The development and growing impact of sustainable development, including sustain-

able marketing (and within it green marketing as well), in the life of residents and
operations of companies;

• The development of the glocalization (globalization + localization) of production,
customer demands, etc.

The dairy industry is a specific part of the FMCG industry because of (usually) the
short expiration date of products, cold chain requirements, different consumers’ habits,
further access to milk, and many others [60,61,72]. Therefore, supply chain management
in this industry requires reliable tools for managing the flows of goods [61]. IoT can
deliver those, but its development and a growing number of integrated objects lead to the
emergence of the IoE [69,71]. Marketing is one of the possible areas where IoE can be used,
and nowadays, the focus is on communicating the robust targeting on sustainability [6]
and green lifestyle [82]. Within sustainable marketing, being green is crucial. Therefore,
using IoT and IoE in sustainable marketing is justified, as confirmed by [19].

However, no study strictly addressed this issue, which was also mentioned in the
Introduction section of this paper. Looking at the scientific databases, with keywords of
“sustainable marketing” or “green marketing” and “food” or “dairy” and “Internet of
Things”, proved that even its usefulness is not addressed by the researchers. The most
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similar to the current issue were two studies about blockchain technology in agri-food
supply chains [83] and sustainable technologies in agri-food 4.0 [84], and some more, but
only in the area of smart packaging, specifically in the dairy industry [58,85,86]. Therefore,
it is worth discussing how to improve supply chain management methods and concepts
by using IoT and IoE solutions. Since they will improve the way of using resources in the
dairy industry, especially when the demand is very vulnerable, demand and supply shocks
are caused by sudden events such as pandemics and products of the sector expire in the
short term [87] (see also Table 6).

Table 6. The similarity of cited research results of other researchers up to 2021.

Paper Year Marketing IoE IoT Sustainability Framework

[88] 2021 3 × 3 3 ×
[89] 2021 3 × 3 × ×
[90] 2021 3 × × 3 ×
[91] 2020 3 × 3 × ×
[16] 2020 3 × 3 × ×
[92] 2020 3 × 3 × ×
[45] 2011 3 × × 3 3

This research 2021 3 3 3 3 3

The experts perceived performance as the essential factor in developing IoE-based sus-
tainable marketing. Companies need to invest vast amounts of money in digitization [93],
and their performance provides both the funds for the investments and chances for its
maintenance and further development. The most critical areas of impact within this factor
were those directly related to the income of dairy companies—smart equipment at home
(e.g., fridges) and smart CRM software, as mentioned in the papers of [17,36,52]. It will be
developed into more big data-based solutions such as supply chain control towers [52,94].
Income translates into the profit and the funds for further investment, brand market values,
and others [95].

The experts’ second most important factor, predictive social media, acts as the leading
facilitator of marketing activities within the activity factor. Social media are the leading
market force right now [25,66,92,96], especially in younger groups of potential customers,
with growing purchasing power and influence in the older cohorts, as confirmed by [97,98].
Furthermore, predictive media also affect changes in lifestyles. For example, people are
more aware of healthy diets and the value of dairy products in building a healthy and long
life [60,99].

Facilitation was an exciting factor taken into consideration, not having any dominating
area of impact. Therefore, the finding can be that all the identified areas in experts’ opinions
were equally important. If so, then they facilitate using IoE in sustainable marketing in the
dairy industry.

7. Conclusions

In today’s world, with the development of technology, the ways of producing big data
are increasing. Objects and people create large datasets by connecting to the Internet. On
the other hand, IoE technology can play an important role in sustainability and sustainable
development. Therefore, understanding the dimensions of this technology, its relationship
with sustainable development, and how to use it to develop sustainable marketing can
play a valuable role in improving processes and facilitating marketing activities. It can also
be a step towards environmental sustainability. Hence, in this study, besides the connection
and valuable role of IoE technology with sustainable marketing, a framework is proposed
to provide an effective map in understanding the relationship between these concepts.

This paper examines the dimensions, components, and impact indicators of IoE
and the crucial role that technology plays in the marketing environment. In addition
to determining the impact rate, these indicators are extracted based on the opinions of
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experienced experts. This research has been tested in a case study in the dairy industry
as one of the most important industries in FMCG. A framework has been presented to
show the relationship between influential factors and then validated based on experts’
opinions. Of course, many studies presented in the literature have examined the role
and dimensions of using artificial intelligence technologies and their effects on digital
marketing [11,17,89,100]. Still, so far, other papers have not emphasized the effects of IoE
on marketing and have not provided a conceptual model for it.

With the development of technology, the human ability to understand and use the vast
amount of data around it increases every day. IoE technology goes beyond IoT technology,
connecting everything to the Internet. Therefore, understanding and using this concept in
all dimensions can play an influential role in developing processes and activities. Using this
technology and understanding the key dimensions and components and effectively using
the data produced can create marketing power to create value. Testing this technology in
the dairy industry’s marketing as a valuable part of daily life can increase the credibility of
using IoE in sustainable development.

Environmental sustainability is one of the most important concepts that companies
should consider. One of the most powerful tools for understanding the customer needs
of organizations and satisfying the green demand is sustainable marketing, to which
companies should pay particular attention. IoE tools allow organizations to collect and
analyze large volumes of data, which can be used, monetized, and can improve overall
system performance to deliver new types of services. This paper highlights the latest
advanced research efforts in sustainable marketing and their relevance to digital tech-
nologies. Specifically, three research areas, including the architecture and framework of
green and sustainable marketing, IoE architecture and communication protocols, and data
management techniques, are examined in detail. In addition, the main research challenges
for the successful deployment of IoE-based sustainable marketing are identified. This
study concludes that the success of this smart and sustainable marketing system can be
achieved if companies will address the key challenges, which include designing efficient
data management programs, analytical and flexible big data technologies, and trusting
IoE systems. Providing the right solutions can address these challenges. This study can be
used as a guide to address some of the unresolved modern marketing challenges.

If so, this paper has theoretical (research) implications and practical ones. The research
implications lie in creating a framework for IoE usage in the dairy industry or, more
broadly, in FMCG industries. However, it was only a case study based on the opinions
of a limited number of experts, so it should be verified in future research. For sure, this
will be carried out since the pace of technological development is very fast. If talking
about the managerial implications, the findings of this study can inform decision-makers
(e.g., managers or marketing staff), especially from the discussed industry. Furthermore,
knowledge about the factors that are relevant in building modern digital marketing can be
taken into consideration. Moreover, sustainable development and customers’ requirements
about green businesses, green products, and minimizing the environmental impact are
determined.

The value of this paper lies in the uniqueness of the topic, not mentioned in the same
form in any literature source. The authors hope that the findings of this study will start
a new direction of scientific discussion about IoE in today’s business, especially in the
times of online work and life in the COVID-19 pandemic era, besides the robotization and
digitization of everything in socio-economic systems.
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Appendix A

Table A1. The impact of IoE technology on impact factors based on expert opinions.

Smart CRM Smart Packaging Smart Equipment in
Homes

Predictive Social
Media

83% 79% 79% 82%
81% 78% 82% 82%
84% 78% 81% 83%
80% 76% 81% 80%
84% 80% 79% 83%
82% 76% 82% 81%
81% 76% 82% 80%
81% 78% 82% 82%
83% 78% 82% 84%
82% 76% 82% 82%
79% 77% 80% 82%
80% 76% 80% 81%
82% 77% 81% 84%
84% 77% 81% 84%
83% 79% 79% 81%
80% 76% 82% 82%
79% 77% 80% 84%
81% 79% 79% 84%
80% 78% 81% 83%
80% 75% 79% 80%
79% 79% 80% 80%
81% 75% 81% 82%
84% 75% 79% 82%
81% 79% 82% 84%
83% 75% 82% 81%
81% 79% 81% 83%
84% 78% 80% 81%
79% 78% 80% 82%
83% 78% 81% 84%
81% 79% 82% 82%
81% 76% 81% 84%
80% 75% 79% 80%
82% 80% 82% 83%
79% 80% 80% 81%
80% 80% 79% 80%
80% 78% 79% 82%
84% 76% 82% 80%
80% 78% 82% 80%
79% 78% 80% 82%
80% 77% 81% 83%
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