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Abstract— Building social media relationships with
Generation Z members is a huge challenge for today’s
enterprises, not only because they are the least
studied generation, but also because they represent
different values than those of the previous
generations. It is important that both sides of the
relationship — the customer and the entrepreneur —
are on social media at the same time and in the same
place. This would enable communication and
relationship building. The aim of the paper was to
identify social networking portals, which are most
often used by the representatives of Generation Z as
an element of building relationships with companies.
The study of Generation Z attitudes towards brands
on social media is part of broader research conducted
by the authors among students in Poland and Great
Britain in 2020. The method used in the study was a
survey, as part of which the CATI surveying
technique was used. For analysis of the study
material, descriptive statistics measures were used.
Analysis of the collected empirical data provided the
basis for verifying the research hypotheses. The
results of the research, although not conducted on a
representative sample, allow to deepen the knowledge
on the behaviour of the Generation Z representatives
in social media. The findings show which social
networking portals are most often used by
respondents of Generation Z in customer-company
relationships. The paper also provides important
information on how differences in gender or place of
residence play a role in building the customer-
company relationships.

Keywords— CRM; social media; Generation Z

1. Introduction

The ability to with
customers, perceived as a source of enterprises’
competitive advantage, is becoming more and more
important today [1]-[4]. Customer Relationship
Management (CRM) is a critical success factor

strengthen relationships

International Journal of Supply Chain Management
I[JSCM, ISSN: 2050-7399 (Online), 2051-3771 (Print)
Copyright © ExcelingTech Pub, UK (http://excelingtech.co.uk/)

impacting business performance, as confirmed by
ample theoretical and empirical evidence [5]-[9].
Companies have for many years been
implementing CRM to build long-lasting
relationships with customers [4],[10]-[12], and in
an age of new technologies they more and more
often do so using social media. Integration of CRM
with social media resulted in social CRM [13].

Entrepreneurs should learn about Gen Zers in
order to make them part of their business strategy
[14]. This is due to the fact that Generation Z will
constitute the largest consumer base by 2030 [15],
its members play an active part in purchasing
decisions within their families [16], and given their
increasing purchasing power, they will be the main
target of brands [17].

The existing research conducted among Gen
Zers concentrates around two areas. The first is
concerned with factors impacting purchasing
decisions. For instance, et al. [18]
examined the impact of satisfaction with food

Maziriri

consumption and restaurant loyalty on repurchase
intention and positive word-of-mouth opinions
about fast food restaurants in the RSA. Djafarowa
[19] examined which types of
marketing tools on Instagram were most successful
in regard to Generation Z's impulse purchasing in
the fashion industry in Great Britain. Vasan [16]
conducted research on the use and impact of
promotional marketing in Web 2.0 tools on Gen

and Bowes

Zers' purchasing decisions.

The second area concerns the way Generation Z
consumers use and perceive the current
applications of smart technologies. Priporas et al.
[14] studied expectations of young consumers and
the future of smart e-commerce. Meghisan-Toma et
al. [20] analysed the impact of online advertising,
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social influence, and usage motivation on the
behavioural intention related to m-commerce use
among Romanian young adults. Recent research
focuses on the potential dark side of the use of
social media among Gen Zers during the COVID-
19 pandemic lockdown [21]. The literature still
lacks findings, verified by means of quantitative
empirical studies, that precisely identify Gen Zers’
behaviours of customer-company interactions on
social media. In order to fill this gap, the authors
stated the research problem by formulating the
following research questions:

1. What social networking portals do Gen Zers
most often use?

2. Does a Gen Zer’s gender or place of residence
impact their choice of the social networking
portal?

3. Before purchasing a product/service, do Gen
Zers search for the company's accounts on
social media?

4. Does a Gen Zer's gender or place of residence
have an impact on whether or not they search
for a company's accounts on social media
before purchasing its product/service?

The aim of the paper was to identify social

networking portals, which are most often used by

the representatives of Generation Z as an element
of building relationships with companies.

2. Literature review and hypothesis
development

2.1 Customer Relationship
Management

From the point of view of enterprises, customer-
related knowledge as a resource can be perceived
from four perspectives: knowledge for the customer
(knowledge about the enterprise, its products and
services as well as suppliers), knowledge about the
customer (knowledge that helps to identify and
understand consumer behaviours, motivations,
preferences), knowledge from the customer
(knowledge originating from the customer) and
knowledge co-created with the customer
(knowledge resulting from combining the
enterprise's knowledge and the customer's
knowledge) [22]-[23]. Consequently, one can
distinguish  Knowledge Management (KM),
Customer Relationship Management (CRM) and
Customer Knowledge Management (CKM). In the
literature, CKM is often defined as combination of
KM and CRM [24]-[25].

CRM is regarded as a strategic marketing
method supported by the theory of relationship
marketing [26]. CRM was defined as a
comprehensive  strategy  that enables an
organisation to identify, win, retain and attend to
profitable customers by building and maintaining
relationships with them [7],[27]. Also Cerchia [28]
defines CRM as a business strategy, strongly
related to relationship marketing, that is based on
the evolution of technology and customer
orientation. An essential element of a CRM
strategy is interaction in two channels between the
customer and organisation (external
communication). The aim of CRM is to maintain
strong relationships between customers and the
organisation that will meet customers' needs and
ensure their loyalty. Payne and Frow [29]
suggested that CRM is more often used in the
context of technological solutions, and it was
described as information-based relationship
marketing [30].

There is no single, generally accepted definition
of the concept of CRM in the literature. This is due
to the fact that CRM is viewed from at least five
different perspectives — as a process, strategy,
philosophy, capacity (potential) of an organisation
or technology [31]. The variety of the approaches
to defining CRM was also pointed out by Dalla
Pozza et al. [4], according to whom CRM means a
set of business operations referring to four areas of
intervention corresponding to the four dimensions
of CRM - strategy, organization, technology, and
customer management — and the main aim of CRM
is to improve relationships with customers.

Different scholars combine these perspectives in
different ways or define CRM through the lens of
one of them. Soltani and Navimipour [32] define
CRM as a strategy that is designed to generate a
new business atmosphere, providing actual
customer relationship management. Meanwhile,
Payne and Frow [29] stress that CRM is an
approach to management that is focused on
creating, developing and strengthening
relationships with carefully selected customers in
order to maximise the value and profitability of the
enterprise. The most popular approach in the
literature is to define CRM through several
perspectives. According to Bose [33], CRM is
integration of business technologies and processes
applied to satisfy the customer's needs during a
given interaction. More precisely, CRM is about
acquiring, analysing and using knowledge about
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customers in order to sell more goods or services
and do so more effectively. Parvatiyar and Sheth
[34] indicate that CRM is a comprehensive strategy
and process of gaining, maintaining and engaging
in partnership with selected customers in order to
create the highest value for the company and
customer.  This involves integrating the
organisation’s marketing, sales, customer service
and supply chain functions in order to achieve
increased efficiency and effectiveness in providing
value for the customer. Khan et al. [35] stated that
CRM consists of guidelines, procedures, processes
and strategies that enable organisations to match
interactions with customers and trace all the
information related to customers. A broad
perspective of this term is presented by Greenberg
[36], who equates CRM with technology,
customer-oriented system, strategy and/or a set of
business processes, methodology — according to
him, CRM is all of them combined or whichever a
given entity chooses.

Actions taken as part of CRM have specific
objectives that determine measurable effects to be
achieved. They include, among other things:
converting customer information into knowledge
for a company [37], offering a tailored product
[38]-[39] or increasing customer retention [39].

Nowadays, CRM is regarded as a customer-
oriented strategy designed to manage relatioG
Because there are various approaches to defining
CRM, there is also a variety of approaches in the
literature to distinguishing its key elements and
stages. Sin et al. [7] indicated four components of
the concept of CRM: (1) customer orientation (2)
organisation of the customer relationship
management, (3) customer knowledge/data
management, (4) IT support. According to
Gummesson [40], CRM is a systematised
procedure comprising the following stages:
identifying individual purchasers and determining a
way to reach them; dividing customers into groups
according to their values and needs; interaction and
creation of a dialogue with customers; adjusting the
message and offer to the needs of individuals
through a direct contact or an automated process;
continuous improvement of the relationship.

2.2 Generation Z on social media

Generation Z is the first generation to be born in
the digital world and grow up surrounded by
advanced technologies, social media and
smartphones. For that reason, they feel fine in the

virtual world, and being online all the time, they
cannot imagine life without the smartphone, the
Internet or social media. Generation Z is referred to
by various names in the literature and the media.
Most often, these names refer to the technology
with which this generation is associated: Digital
Natives (reference to the virtual world), Generation
Like (reference to the like symbol on Facebook),
iGeneration (reference to devices from Apple),
Selfie Generation (reference to taking selfies) or
Screeners Generation (reference to the screens of
the devices in front of which Gen Zers spend a lot
of time). One can also encounter the term Rainbow
Generation, which refers to the diversity of this
generation [41]. The authors adopted the term
Generation Z in their research, as it is most popular
in the literature and social media.

In keeping with the views of Kavounis [42],
Francis and Hoefel [43], Bassiouni and Hackley
[44], Kamenidou et al. [45], Priporas et al. [14],
Hampton and Keys [46], the authors assumed for
the purpose of the research that the term Generation
Z means a generation of people born in the years
1995-2009 (2010 is the first year of birth of
Generation Alpha [47]).

Based on the existing research results, one can
characterise Gen Zers as: responsible, loyal,
cautious, compassionate, open, determined [48],
realistic, creative, hyper-connected, open to sharing
with other people via mobile devices and social
media their good and bad experiences resulting
from the customer-company relationship, and
preferring contact via technology to face-to-face
interaction [49]. Generation Z is the most diverse
generation of all [50], which makes it open to
ethnic diversity [S1].

Websites and apps have a greater impact on
Generation Z's purchasing decisions than TV
commercials or online banners [52]. Hence, social
media is where relationships with Generation Z
should be built. Enterprises should develop
communities and encourage customer engagement
on social media, as relationships with a brand
community, i.e., between customer and brand,
customer and product, and customer and company,
facilitate trust in the brand [53]. Since trust is an
important factor in the purchasing process [54], it is
vital for entrepreneurs to know whether and how
brand communities on social media affect brand
trust [53].

In addition, representatives of Generation Z
more than other cohorts prioritise convenience as
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far as brand is considered. They experiment with
both known and emerging, novel ways to simplify
shopping. Brands, even highly reputed ones, may
lose customers, if they ignore their expectations
and do not focus on the development of innovative
ways to increase customer convenience when
shopping [55]. Gen Zers more than other
generations expect personalised products or
services and a clear statement of values by
companies [55]. Members of Generation Z are
characterised by high mobility. They want to have
everything right away — once they become
interested in a product, they search for information
about it on the Internet, and compare its prices and
quality online. They like being active on social
media [56]. They spend more hours in front of the
screens of their mobile devices than computers, and
most of them prefer online shopping using their
mobile phone [17]. The average attention span of
an average Gen Zer is 8 seconds compared to 12
seconds among Millennials [57]. The technological
landscape of Generation Z has evolved over the last
few years. According to a 2014-2015 study,
Facebook was until recently the most popular
social networking platform with teenagers, but it
was overtaken by such platforms as YouTube,
Instagram and Snapchat. Today, smartphone is an
integral element of life — 95% of Gen Zers declare
possession of or access to a smartphone. This, in
turn, facilitates online activity — 45% of Gen Zers
are nowadays online almost constantly, compared
to 24% a few years earlier [58]. The most important
reasons why Gen Zers use social media are: desire
to talk to friends (73%); being interested in what
others are doing (54%), learning about new topics
(41%) and sharing one's views or private matters
with friends (25%) [59].

The authors notice lack of empirical studies in
the area of marketing that address Generation Z,
which seems to be the greatest marketing challenge
of the future. This generation has a huge
purchasing power, and in 2017 it accounted for one
fourth of the population of Great Britain [14]. In
Poland, Gen Zers made up 23.4% of the population
in 2017 [60].

The role of social media in shaping the
relationships between customers and enterprises
may differ depending on the type of the platform
used [61]. Results of a 2019 study show that Gen
Zers most often use three social networking
platforms — Instagram (65%), YouTube (62%) and
Snapchat (51%). Facebook came in a distant fourth

position (34%). Around 25% of the respondents
declared using these platforms every day. A study
conducted by Piper Jaffray in the first quarter of
2021 shows that the most favourite social media
platforms among Gen Zers are Snapchat (31%),
TikTok (30%) and Instagram (24%) [59].
Undoubtedly, social media have never been
more important to young consumers than today. As
was found in the research conducted by Ypulse
[62] into how the COVID-19 pandemic changed
the way social media are used, Gen Zers described
YouTube as funny and used that platform most
often during the lockdown. Ypulse [62] found that
watching films on YouTube was the most popular
way of spending free time among members of this
generation. Hence, the authors assume that:
Hypothesis 1 (H1). Of all the different social
networking portals, respondents of Generation Z
most often choose YouTube.
Hypothesis 2 (H2). 4 Generation Z respondent’s
gender does not impact their choice of a social
networking portal.
Hypothesis 3 (H3). Of all the different social
networking portals, respondents of Generation Z
residing in big cities most often choose YouTube.
Companies, by increasing the amount of content
published and made available to customers on
social networking platforms, increase the level of
interactivity and association with customers [63]-
[65]. Pereira et al. [66] explained the impact of the
use of Facebook on the association between
customers and brands on Facebook. They also
found that despite following brands on that portal,
customers are less interested in remaining in touch
with them or re-sharing their content on their own
pages. With respect to the research results cited
above, the authors assumed that:
Hypothesis 4  (H4). Before using a
service/purchasing a product of a specific
company, respondents of Generation Z search for
the company’s social media accounts.
Hypothesis 5 (H5). 4 Generation Z respondent’s
gender does not impact their tendency to search for
a company's social media accounts before
purchasing its service/product.
Hypothesis 6 (H6). 4 Generation Z respondent’s
place of residence does not impact their tendency
to search for a company's social media accounts
before purchasing its service/product.
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3. Research methodology

For the research problem formulated by the
authors, the aim of this paper was stated, namely:
identification social networking portals, which are
most often used by the representatives of
Generation Z as an element of building
relationships with companies. The research into the
attitudes of Gen Zers towards brands on social
media is part of broader research conducted by the
authors among students in Poland and Great Britain
in 2020. In both the cases, which included
qualitative and quantitative aspects, the method of
indirect measurement in the form of survey
research, the technique of a survey, and the
research tool of a survey questionnaire were used.
The catalogue of the variables used in the research
was proposed based on critical analysis of the
literature [67],[68]. There is no agreement in the
literature regarding the year of birth of
representatives of Generation Z. The most often
cited date is the year 1995, which the authors of the
paper adopted as the cut-off year in their study.

The authors also assumed that the independent
variable is the tested group of respondents, not the
entire population of generation Z. The difficulty in
unequivocally indicating the age range of
generation Z makes it problematic to treat this
variable as an independent variable. The authors
found that using Gen Z as a heuristic is useful
because generational profiling now exists as
description in popular media and popular culture.

Before commencing the main research, the
authors conducted a pilot study in 2018, which
allowed them to identify and eliminate errors in the
survey questionnaire before proceeding to the main
research. A total of 157 students participated in the
research conducted in Poland, and responses of 151
students (126 females and 25 males) were qualified
for the analysis. A total of 150 students participated
in the research conducted in Great Britain, and
responses of 150 people (80 females and 70 males)
were qualified for further research. The research
was conducted using the CAWI technique. In
Poland, an online survey questionnaire was made
available on the Webankieta.pl platform, while data
collection in Great Britain was commissioned to an
external institution specialising in conducting
surveys. The sampling for both studies was non-
probabilistic. Using non-probabilistic selection, the
authors also applied statistical inference, treating it
only as an opportunity to identify relationships in

the studied groups, which descriptive statistics does
not allow. It is also important to stress the high
degree of feminisation of the group of the Polish
students qualified for the research, which impacted
the gender structure of the respondents.

Based on the research results, the authors
calculated the number and frequency of the
respondents' responses to the individual questions
on the survey. The authors are aware that the
applied sampling technique does not allow the
researcher to estimate the error appearing when
generalizing the regularities observed in the sample
to the entire population. In order to identify
possible relationship occurring in the studied
groups, the authors used statistical inference for
which they assumed a certain level of significance
— descriptive statistics does not provide such
possibilities. Statistical inference was conducted
with ex ante significance level at a = 0.05, and p
value was calculated for each test. In order to find
out whether there is sufficient proof to reject Ho
against H1 (p < a) or not (p > o), p value was
compared with the level of statistical significance.
All the analyses were conducted using software
Statistica v.13.

The authors are aware that survey research has
limitations such as providing merely superficial
understanding of the phenomena being studied or
inaccurate answers given by respondents. Criticism
of the presented research results may be that the
research was conducted on a small group of
participants. Small samples may be
methodologically questionable (e.g., generalisation
is difficult), but they can be useful in inference if
proper statistical tests are used [69].

4. Results

All of the surveyed members of Generation Z in
Poland and Great Britain indicated that they used
social networking portals. Figure 1 presents
responses (in %) to multiple choice questions about
which social networking portals were used by the
respondents in 2020. The collected data allow the
most popular social networking portals to be
identified in the examined groups of respondents in
2020. In both the countries, Facebook, YouTube
and Instagram were indicated, but the popularity of
these three portals differed in the analysed
countries. Huge differences were also observed in
the use of Twitter (56 percentage points) and
Pinterest (19 percentage points) by respondents in
Poland and Great Britain.
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In the category Other (than those mentioned in the

question), the respondents indicated:

— in Poland: VK.com, Telegram, LinkedIN,

— in Great Britain: Etoro, LinkedIN, TikTok,
Reddit.
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Figure 1. Use of social networking portals by respondents in Poland and Great Britain in 2020

Tables 1 and 2 contain detailed data on the use of
social networking portals by respondents in Poland
and Great Britain in 2020 and the result of a
significance test for indicators of structure by the
respondent's gender.

The data collected in Poland
differences (% of cases) in the number of male and
female users of a given social networking portal.
The difference between the indicators of structure
by the respondent's gender proved to be statistically
significant only in the case of the use of Twitter

indicate small

and Instagram, and females more often than males
used Instagram. The inverse relationship was
observed in the case of Twitter — it was males that
used this portal more often. Analysis of data
collected in Great Britain shows that the share (%
of cases) of male and female users of a given social
networking portal was similar. The difference
between the indicators of structure by the
respondent's gender proved to be statistically
significant only in the case of the use of Pinterest —
females used this portal more often than males.

Table 1. Use of social networking portals by respondents in Poland in 2020 and the result of a significance test
for indicators of structure by gender

In total Females Males

RESPORSES | Number | PTCeNtage |y p ey | Percentage |y, e, | Percentage | P
Facebook 148 98.01% 123 97.62% 25 100.00% |0.2180
'YouTube 142 94.04% 117 92.86% 25 100.00% | 0.0842
Twitter 9 5.96% 4 3.97% 5 16.00% 0.0102
Instagram 118 78.15% 103 81.75% 15 60.00% 0.0081
Snapchat 55 36.42% 44 34.92% 11 44.00% 0.1944
'Vimeo 0 0 0 0 0 0 1
Pinterest 24 15.89% 21 16.67% 3 12.00% 0.2798
Forsquare 0 0 0 0 0 0 1
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Table 2. Use of social networking portals by respondents in Great Britain in 2020 and the result
of a significance test for indicators of structure by gender

In total Females Males
P wumber | PSR | number | PSS umper | Pereniage |
Facebook 123 82.00% 67 83.75% 56 80.00% 0.2755
'YouTube 134 89.33% 70 87.50% 64 91.43% 0.2183
Twitter 90 60.00% 47 58.75% 43 61.43% 0.3691
Instagram 125 83.33% 69 86.25% 56 80.00% 0.1528
Snapchat 106 70.67% 59 73.75% 47 67.14% 0.1875
'Vimeo 11 7.33% 7 8.75% 4 5.71% 0.2380
Pinterest 53 35.33% 36 45.00% 17 24.29% 0.0041
Forsquare 2 1.33% 0 0 2 2.86% 0.0639

The collected data on the use of a social
networking portal by the respondent's place of
residence in 2020 were presented in Table 3 (data
for Poland) and Table 4 (data for Great Britain).

In the case of the survey conducted in Poland,
Twitter was chosen mainly by respondents residing
in big cities, while Facebook and YouTube were

the most frequently chosen portals by respondents
residing in villages.

Instagram, Facebook and Snapchat were the most
popular portals for respondents residing in big
cities in Great Britain. The results showed
differences between Polish and British respondents.

Table 3. Use of a social networking portal by a Polish respondent's place of residence in 2020

Place of residence (% against number of responses = 151)
Responses City up to City up to City up to City over Row
Village 50 000 100 000 250 000 250000 in total
residents residents residents residents

Facebook 56.95% 14.57% 4.64% 13.91% 7.95% 98.01%
'YouTube 53.64% 14.57% 5.3% 13.25% 7.28% 94.04%
Twitter 0.66% 0 1.32% 1.99% 1.99% 5.96%
Instagram 45.03% 10.60% 3.97% 10.60% 7.95% 78.15%
Snapchat 39.09% 9.93% 3.97% 7.28% 3.31% 63.58%
'Vimeo 0 0 0 0 0 0
Pinterest 9.27% 1.99% 0.66% 2.65% 1.32% 15.89%
Forsquare 0 0 0 0 0 0
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Table 4. Use of a social networking portal by a British respondent's place of residence in 2020

Place of residence (% against number of responses = 150)

Responses City up to City up to City up to City over Row

Village 50 000 100 000 250 000 250000 in total
residents residents residents residents

Facebook 14.00% 12.00% 16.00% 11.33% 28.67% 82.00%
'YouTube 14.00% 10.67% 19.33% 12.67% 12.67% 89.33%
Twitter 11.33% 10.00% 10.67% 6.00% 22.00% 60.00%
Instagram 13.33% 11.33% 16.67% 10.00% 32.00% 83.33%
Snapchat 11.33% 9.33% 17.33% 8.00% 24.67% 70.67%
'Vimeo 2.67% 1.33% 1.33% 0 2.00% 7.33%
Pinterest 6.67% 5.33% 7.33% 5.33% 10.67% 35.33%
Forsquare 0.67% 0 0 0 0.67% 1.33%

The next stage of the research was asking the
respondents (through a question based on an
ordinal scale) whether before using a service or
purchasing a product of a specific company they

searched for its accounts on social media. Table 5
presents the collected data (as numbers) for Poland
and Great Britain in 2020.

Table S. The numbers of the responses to the question concerning the search for social media accounts
of a given company by respondents in Poland and Great Britain before purchasing its product/service in 2020

Classes Number Cumulative Percentage Cumulative
number percentage
Poland
Never 9 9 5.96% 5.96%
Rarely (only in specific cases) 50 59 33.11% 39.07%
Often 63 122 41.72% 80.79%
IAlmost always 29 151 19.21% 100.00%
Great Britain

Never 9 9 6.00% 6.00%
Rarely (only in specific cases) 41 50 27.33% 33.33%
Often 74 124 49.33% 82.67%
IAlmost always 26 150 17.33% 100.00%

When comparing the percentages of the responses
provided to the individual categories (Table 5), a
significant similarity can be observed between the
respondents in both the analysed countries in 2020
in terms of searching for social media accounts of a
given company before using its services/purchasing
its product. Most respondents (67% in Great Britain
and 61% in Poland) stated that before using a
service/before purchasing a product of a specific

company, they often or almost always searched for
social media accounts of that company.

In order to examine the relationship between the
variables: searching for social media accounts
before using a service/before purchasing a product
of a specific company and the respondent's gender,
Mann-Whitney U test was applied. The test was
used for analysing responses to the questions
concerning differences between the analysed
groups, as its great advantage is that it can be used
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on small samples of participants (Table 6). It can
also be used when the variables to be measured are
ordinal type, e.g., Likert's scale [69]. In both the
studies (in Poland and in Great Britain), the
respondents were divided into two groups (females
and males). The authors were unable to establish

that both the analysed groups were from normal
distribution, as the numbers of their members were
relatively small. Consequently, the authors could
not rely on a parametric mean test using Student's t
distribution, as it was impossible to check whether
both the samples followed normal distribution [70].

Table 6. Mann-Whitney U test results concerning the relationship between the search for social media accounts

of a given company before purchasing its product/service and the respondent's gender in Poland and Great
Britain in 2020

Mann-Whitney U test (adjusted for continuity)
the relationship between the search for social
media accounts of a given company before
purchasing its product/service against the
variable: Gender

Sum of Sum of
ranks male |ranks female

results for the survey in Poland

1412.00 10064.00 | 1087.00 | 2.5960 | 0.0094

results for the survey in Great Britain

5080.00 6245.00 2595.00 | —0.8335 | 0.4045

Analysis of the data collected in Poland in 2020
indicated that gender had a significant impact on
the differences in the analysed variable (p =
0.0094). From the data presented in Table 6, it
follows that women in the surveyed group in
Poland are significantly more likely than male
respondents to search for social media accounts of

specific companies before purchasing their
product/service. In the case of the data collected in
Great Britain, no significant relationship was found
between the variables: search for social media
accounts of specific companies before purchasing
their product/service and the respondent's gender.

Table 7. Spearman's rank order correlation concerning the relationship between the search for social media
accounts of a specific company before purchasing its product/service and the respondent's place of residence in
Poland and Great Britain in 2020

Spearman rank order correlation of the variables: the search . '
. . e N of valid Spearman'’s
for social media accounts of a specific company before t(N-2)| P
L . . ones rank R
purchasing its product/service and place of residence
results for the survey in Poland 151 0.0796 0.9748 |0.3313
results for the survey in Great Britain 150 —-0.1322 |-1.6220|0.1069

The next stage of the analysis was verifying
whether there is a relationship between the
variables: search for social media accounts of
specific companies before purchasing their
product/service (variable X) and the respondent's
place of residence (variable Y). In order to assess
the dependence between two qualitative features,
non-parametric correlation coefficient — Spearman's
rank correlation coefficient — was calculated (Table
7). Spearman's rank correlation coefficient is used
for analysing correlation between objects in terms
of a two-dimensional feature (X,Y) [71]-[72]. The
obtained Spearman's coefficients R are not
statistically significant. The analysis did not give

any grounds for confirming statistically significant
correlations between the analysed features: search
for social media accounts of a specific company
before purchasing its product/service and the place
of residence of respondents in Poland in 2020. The
same is true about the coefficients calculated for
the data collected in Great Britain in 2020 —
Spearman's coefficients R were not statistically
significant (p > 0.05).

5. Discussion

The authors' findings can be compared with the
results of other studies only in a selective manner.
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The conclusions that respondents in Poland and
Great Britain search for social media accounts of a
given  company  before  purchasing its
product/service can be related to the results of
research by Vasan [16]. This scholar observed that
promotional ads displayed on social networking
portals (Facebook, Twitter, YouTube) provided
important information on products/services to
Generation Z consumers. The present findings can
also be compared to the views of Kotler et al. [56],
who pointed out that Gen Zers like to have
everything right away — once they become
interested in a product, they search for information
about it on the Internet, compare its prices and
quality online.

Moreover, the findings of the research presented
by the authors reveal differences between the
attitudes of respondents in Poland and those in
Great Britain. The differences may be due to the
different level of development of those countries.
The hypotheses formulated by the authors were
verified with a different result depending on the
respondent's home country. This can be
substantiated by the views of Alalwan et al. [73],
who noted that the nationality of individuals
reflects significant differences between customers
when it comes to choosing social networking
platforms, attitudes of the individuals and
motivation to wuse such technologies. These
differences can be explained by the impact of
cultural, social and economic factors.

6. Conclusion

The aim of the paper was to identify social
networking portals, which are most often used by
the representatives of Generation Z as an element
of building relationships with companies. Analysis
of the literature was conducted to present the
current state of knowledge and confirm the
relevance of the research problems. Not all of the
hypotheses formulated by the authors were
confirmed. In the case of Hypotheses 2 (H2),
different interpretations were obtained depending
on the social networking portal being analysed.
Analysis of the collected data confirmed
Hypothesis 1 (H1 stating that of the different social
networking portals, respondents of Generation Z
most often choose YouTube) only in the analysed
group in Great Britain. In Poland, the most popular
social networking portal with the respondents was
Facebook. However, it should be stressed that the
Polish respondents rated You Tube high as well

(the score was only 4 percentage points less than
Facebook). This may indicate a new trend within
Generation Z in Poland, which means that in the
near future entrepreneurs will reach Gen Zers
mainly through YouTube, as is now the case in
Great Britain.

Analysing the impact of gender on the choice of
the social networking portal (H2), the authors
found no such impact in the case of Facebook, You
Tube, Snapchat, Vimeo and Forsquare in both the
analysed groups. Female respondents in Great
Britain more often than men chose Pinterest,
whereas female respondents in Poland preferred
Instagram. In Poland, male respondents more often
than women chose Twitter. Analysis of the
collected data did not confirm Hypothesis 3. These
findings can provide guidance for entrepreneurs
when developing a market strategy aimed at a
specific group of customers.

In both the countries, the research findings also
confirmed Hypothesis 4 (H4), which states that
before using services/purchasing a product of a
specific company respondents search for its social
media accounts. Hypothesis 5 (HS5) was confirmed
in the case of the data collected in Great Britain,
but rejected in the research conducted in Poland.
Thus, it can be inferred that female respondents in
Poland are significantly more likely than men to
search for social media accounts of specific
companies before purchasing their product/service.
In the case of the data collected in Great Britain, no
significant relationship was found between these
variables. In both the analysed groups, the research
confirmed Hypothesis 6 (H6), which states that the
respondent's place of residence has no impact on
their tendency to search for a specific company's
social media accounts before purchasing its
service/product.

The results of the research, although not
conducted on a representative sample, allow to
deepen the knowledge on the behaviour of the
Generation Z representatives in social media. The
research conducted by the authors have
implications for both scholars and
entrepreneurs/managers. The present research may
provide scholars with new information that will
extend the knowledge on the behaviours of Gen
Zers and their expectations of customer-company
interactions on social media. It also provides
important information on how differences in gender
or place of residence play a role in building the
customer-company relationships.
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The authors hope that the present research
findings will encourage managers to identify the
needs of Gen Zers and make use of such
knowledge to develop an innovative offer. The use
of social media by Gen Zers is already changing
the market, and will ultimately lead to the
emergence of new business models, processes and
products.

Future research could be conducted in other
countries to find out whether the same patterns can
be identified among Generation Z customers.
Further research would allow to find out the impact
of the use of social media by Generation Z on the
financial performance of companies. Future
research in the context of sustainability requires not
only recognition of the difference that online
buying makes and the social interaction that takes
place in relation to this, both on the websites of
online providers like Amazon and eBay and on
social media, but also recognition of the social
impact of blogging and its importance relative to
the sites researched.

References

[1] Chang H.H., Wong K.H., Fang P.W., “The
effects of customer relationship management
relational information processes on customer-
based  performance”, Decision Support
Systems, 66,  pp. 146-159,  2014.
https://doi.org/10.1016/j.dss.2014.06.010

[2] Santouridis 1., Veraki A., “Customer
relationship  management and customer
satisfaction.  The  mediating role of
relationship  quality”,  Total  Quality

Management and Business Excellence, 28 (9-
10), pp. 1122-1133, 2017. https://doi.org/
10.1080/14783363.2017.1303889

[3] Thakur R., Workman L., “Customer portfolio
management (CPM) for improved customer
relationship management (CRM): Are your
customers platinum, gold, silver, or bronze?”,
Journal of Business Research, 69(10), pp.
40954102, 2016.
https://doi.org/10.1016/j.jbusres.2016.03.042

[4] Dalla Pozza 1., Goetz O., Sahut J.M.,
“Implementation effects in the relationship
between CRM and its performance”, Journal
of Business Research, 89(C), pp. 391403,
2018.
https://doi.org/10.1016/j.jbusres.2018.02.004

[5] Al-Qaysi B.J., Hussein H.A., “The Impact of
Knowledge  Processes  and  Customer
Relationship Management (CRM) on Services
Quality along Supply Chain”, International

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Journal of Supply Chain Management, 8(1),
pp. 416-421, 2019.

Sheth J.N., Sisodia R.S., “Marketing
productivity: issues and analysis”, Journal of
Business Research, 55(5), pp. 349-362, 2002.
https://doi.org/10.1016/S0148-2963(00)00
164-8

Sin L.Y.M,, Tse A.C.B., Yim F.HK., “CRM:
conceptualization and scale development”,
Journal of Business Research, 39(11/12), pp.
1264-1290, 2005.
https://doi.org/10.1108/03090560510623253
Huang J., Xiong W., “The effect of win-back
investment on lost consumers’ intention of
reinitiating  relationship”,  Frontiers of
Business Research in China, 4, pp. 485-497,
2010. https://doi.org/10.1007/s11782-010-
0107-y

Ernst H., Hoyer W.D., Krafft M., Krieger K.,
“Customer relationship management and
company performance: the mediating role of
new product performance”, Journal of the
Academy of Marketing Science, 39(2), pp.
290-306, 2011.
https://doi.org/10.1007/s11747-010-0194-5
Farhan M.A., Abed A.H., Ellatif M.A., “4
systematic review for the determination and
classification of the CRM critical success
factors supporting with their metrics”, Future
Computing and Informatics Journal, 3, pp.
398-416, 2018.
https://doi.org/10.1016/j.fcij.2018.11.003
Chang W., Park J.E., Chaiy S., “How does
CRM technology transform into
organizational performance? A mediating
role of marketing capability”, Journal of
Business Research, 63(8), pp. 849-855, 2010.
https://doi.org/10.1016/j.jbusres.2009.07.003
Wareewanich T, Sukpasjaroen K.,
Chankoson T., Ruaengmaneeya N., Raviyan
N., “Customer Relationship Management
(CRM) and Logistic Customer Satisfaction”,
International Journal of Supply Chain
Management, 8(2), pp. 211-221, 2019.
Customer Think. Social CRM: Strategy,
Technology or Passing Fad?,
http://customerthink.com/social_crm_strategy
_technology or passing fad/ (accessed on 08
April 2021).

Priporas C-V., Stylos N., Fotiadis AK.,
“Generation Z consumers' expectations of
interactions in smart retailing: A future
agenda”, Computers in Human Behavior, 77,
pp- 374-381, 2017.
https://doi.org/10.1016/j.chb.2017.01.058
Euromonitor. Generation Z: The next wave of
consumers. 2018,
https://www.euromonitor.com/generation-z-
the-next-wave-of-consumers/report (accessed
on 08 May 2021).



Int. ] Sup. Chain. Mgt

93

Vol. 10, No. 5, October 2021

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Vasan M., “Impact of promotional marketing
using Web 2.0 tools on purchase decision of
Gen Z”, Materials Today: Proceedings 2021,
[in press].
https://doi.org/10.1016/j.matpr.2021.03.188
AdColony. Gen Z effects in today’s digital
world. 2020, https://www.adcolony.com/blog/
2020/08/18/gen-zeffects-in-todays-digital-
world/ (accessed on 09 May 2021).

Maziriri E.T., Rukuni T.F., Chuchu T., “From
selected multi-sensory dimensions to positive
word of mouth: Data on what really drives
generation Z consumers to be attached to
quick service restaurants in Bloemfontein,
South Africa?”, Data in Brief, 32(106279),
pp-1-8, 2020.
https://doi.org/10.1016/j.dib.2020.106279
Djafarova E., Bowes T., “Instagram made Me
buy it’: Generation Z impulse purchases in
fashion industry”, Journal of Retailing and
Consumer Services, 59, pp. 1-9, 2021.
https://doi.org/10.1016/j.jretconser.2020.1023
45

Meghisan-Toma G.-M., Puiu S., Florea N.M.,
Meghisan F., Doran D., “Generation Z’ young
adults and m-commerce use in Romania”,
Journal of Theoretical and Applied Electronic
Commerce Research, 16, pp. 1458-1471,
2021. https://doi.org/10.3390/jtaer16050082
Liu H., Liu W., Yoganathan V., Osburg V-S.,
“COVID-19 information overload and
generation Z’s social media discontinuance
intention during the pandemic lockdown”,
Technological Forecasting and Social Change,
166(120600), pp. 1-12, 2021. https://doi.org/
10.1016/j.techfore.2021.120600

Rowley J., “Eight questions for customer
knowledge management in e-business”,
Journal of Knowledge Management, 6(5), pp.
500-511, 2002.
https://doi.org/10.1108/13673270210450441
Li E.Y., Huang X.J., Weng T.C., “dpplying
Customer  Knowledge  Management  to
Alignment and integration of strategy maps”,
In Proceedings of the 13th International
Conference on Electronic Business (ICEB
2013), The Thirteenth International
Conference on  Electronic Business,
Singapore, 1-4 December 2013; E.Y. Li, R.S.
Sharma, Eds.; Nanyang Technological
University: Singapore, pp. 233-239, 2013.
Belkahla W., Triki A., “Customer knowledge
enabled innovation capability: proposing a
measurement scale”, Journal of Knowledge
Management, 15(4), pp. 648-674, 2011.
https://doi.org/10.1108/13673271111152009
Bueren A., Schierholz R., Kolbe L.M.,
Brenner W, “Customer  knowledge
management — improving performance of
customer  relationship management with

[26

—_

[27]

[28

—_

[29]

[30

—

[31

[R—

[32]

[33]

[34

—_

[35]

knowledge management”, Business Process
Management Journal 11(5), pp. 573-588,
2005.
https://doi.org/10.1108/14637150510619894
Fransisca D.Ch., Linri S.P., “4 Customer
Relationship Management (CRM) Aprroach
with the Spiral Model (Case Study:
Information System at Optik Sejahtera)”,
International Journal of Supply Chain
Management, 9(5), pp. 636-626, 2020.

Bull C., “Strategic issues in customer
relationship management (CRM)
implementation”, Business Process

Management Journal, 9(5), pp. 592-602, 2003.
https://doi.org/10.1108/14637150310496703

Cerchia A.E., “Social media — a strategy in
developing customer relationship
management”, Procedia Economics and

Finance, 39, pp. 785-790, 2016. https://doi.
org/10.1016/S2212-5671(16)30266-0

Payne A., Frow P., “A4 strategic framework
for customer relationship management”,
Journal of Marketing, 69(4), pp. 167-176,
2005.
https://doi.org/10.1509/jmkg.2005.69.4.167
Charoensukmongkol P., Sasatanun P., “Social
media use for CRM and business performance
satisfaction: The moderating roles of social
skills and social media sales intensity”, Asia
Pacific Management Review, 22(1), pp. 25-
34, 2017.
https://doi.org/10.1016/j.apmrv.2016.10.005
Zablah A.R., Bellenger D.N., Johnston W.J.,
“An evaluation of divergent perspectives on
customer relationship management: Towards
a common understanding of an emerging
phenomenon”, Industrial Marketing
Management, 33(6), pp. 475-489, 2004.
https://doi.org/10.1016/j.indmarman.2004.01.
006

Soltani Z., Navimipour N.J., “Customer
relationship management mechanisms: A
systematic review of the state of the art
literature and recommendations for future
research”, Computers in Human Behavior,
61, pp- 667-688, 2016.
https://doi.org/10.1016/j.chb.2016.03.008
Bose R., “Customer relationship
management: key component for IT success”,
Industrial Management and Data Systems,
102(2), pp- 89-97, 2002.
https://doi.org/10.1108/02635570210419636
Parvatiyar A., Sheth JN., “Customer
Relationship Management: Emerging
practice, process, and discipline”, Journal of
Economic and Social Research, 3(2), pp. 1-34,
2001.

Khan A., Ehsan N., Mirza E., Sarwar S.Z.,
“Integration between customer relationship
management (CRM) and data warehousing”,



Int. ] Sup. Chain. Mgt

94

Vol. 10, No. 5, October 2021

[36]

[37]

[38]

[39]

[40]

[41

[R—

[42

—_—

[43

—_

[44]

[45]

Procedia Technology, 1, pp. 239-249, 2012.
https://doi.org/10.1016/j.protcy.2012.02.050
Greenberg P., CRM at the speed of light,
McGraw-Hill: Berkeley, 2001.

Croteau A.-M., Li P., “Critical success
factors of CRM technological initiatives”,
Canadian Journal of Administrative Sciences,
20(1), pp. 21-34, 2003. https://doi.org/
10.1111/5.1936-4490.2003.tb00303.x

Zikmund W.G., McLeod R., Gilbert F.W. Jr.,
Customer relationship management:
Integrating ~ marketing  strategy  and

information technology, John Wiley & Sons:
New York, 2003.

Bohling T., Bowman D., LaValle S., Mittal
V., Narayandas D., Ramani G., Varadarajan
R., “CRM implementation: effectiveness
issues and insights”, Journal of Service
Research, 9(2) November, pp. 184-194, 2006.
https://doi.org/10.1177/1094670506293573
Gummesson  E., Total  Relationship
Marketing, 3rd ed.; Butterworth-Heinemann:
Oxford, 2008.

Caumont A., What would you name today’s
youngest generation of Americans? Pew
Research Center, https://www.pewresearch.
org/fact-tank/2014/03/12/what-would-you-
name-todays-youngest-generation-of-
americans/ (accessed on 08 May 2021).
Kavounis Y., “The Millennial effect”, Brand
Strategy 226, p. 49, 2008.

Francis T., Hoefel F., ‘“True Gen’: Generation
Z and its implications for companies. The
influence of Gen Z - the first generation of
true digital natives - is expanding. McKinsey
& Company, https://www.mckinsey.com/
industries/consumer-packaged-goods/our-
insights/true-gen-generation-z-and-its-implic
ationsforcompanies#signin/download/%2F~%
2Fmedia%2FMcKinsey%2Findustries%2FCo
nsumer%?20Packaged%20Goods%2FOur%201
nsights%2FTrue%20Gen%20Generation%20
Z%20and%?20its%20implications%20for%20
companies%2FGeneration-Z-and-its-implicat
ion-for-companies.pdf%3FshouldIndex%3
Dfalse/1 (accessed on 18 November 2020).
Bassiouni D.H., Hackley C., “‘Generation Z’
children's adaptation to digital consumer
culture: A critical literature review”, Journal
of Customer Behaviour, 13(2), pp. 113-133,
2014. https://doi.org/10.1362/147539214X1
4024779483591

Kamenidou I.C., Mamalis S.A., Pavlidis S.,
Bara E.-Z.G., “Segmenting the Generation Z
cohort  unmiversity  students  based on
sustainable food consumption behavior: A
preliminary study”, Sustainability, 11(3), p.
837, 2019.
https://doi.org/10.3390/sul1030837

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53

—_

[54

—_

[55

—_

[56]

[57]

Hampton D., Keys Y., “Generation Z
students:  Will they change our nursing
classrooms?”, Journal of Nursing Education
and Practice, 7(4), pp. 111-115, 2017.
https://doi.org/10.5430/jnep.v7ndpl11
McCrindle M., The ABC of XYZ:
Understanding  the global  generations,
McCrindle Research Pty Ltd.: Sydney,
Australia, 2014.

Seemiller C., Grace M., “Generation Z:
Educating and engaging the next generation
of students”, About Campus 22(3), pp. 21-26.
2017. https://doi.org/10.1002/abc.21293
Sladek S., Grabinger A., Gen Z. The first
generation of the 21Ist Century has arrived!
XYZ University, https://www.xyzuniversity.
com/wp-content/uploads/2018/08/GenZ
_Final-dl1.pdf (accessed on 09 May 2021).
Loehr A., Generation Z and the U.S.
workforce: 5 things you should know,
http://www.huffingtonpost.com/anne-loehr/
gen-z-and-the-usworkforc_b_8234358.html
(accessed on 09 May 2021).

Magid Generational Strategies. The first
generation of the twenty first century: An
introduction to the Pluralist generation. 2014,
http://magid.com/sites/default/files/pdf/Magid
PluralistGeneration Whitepaper.pdf (accessed
on 09 May 2021).

Criteo. Gen Z
https://www.criteo.com/wp-
content/uploads/2018/05/GenZ-Report.pdf
(accessed on 10 May 2021).

Habibi M.R., Laroche M., Richard M.-O.,
“The roles of brand community and
community engagement in building brand
trust on social media”, Computers in Human
Behavior, 37, pp. 152-161, 2014.
https://doi.org/10.1016/j.chb.2014.04.016
Powers T., Advincula D., Austin M.S., Graiko
S., Snyder J., “Digital and social media in the
purchase decision process: A special report
from the Advertising Research Foundation”,
Journal of Advertising Research, 52(4), pp.
479-489, 2012.
http://dx.doi.org/10.2501/JAR-52-4-479-489
Salesforce. State of the connected customer.
4th ed., https://www.salesforce.com/content/
dam/web/en_us/www/documents/research/sal
esforce-state-of-the-connected-customer-4th-
ed.pdf (accessed on 05 May 2021).

Kotler P., Kartajaya H., Setiawan I,
Marketing 4.0: era cyfrowa, MTBiznes:
Warszawa, Poland, 2017.

Shatto B., Erwin K., “Moving on from
millennials: Preparing for generation Z”, The
Journal of Continuing Education in Nursing,
47(6), pp. 253-254, 2016. http://dx.doi.org/
10.3928/00220124-201 60518-05

Report. 2017,



Int. ] Sup. Chain. Mgt

95

Vol. 10, No. 5, October 2021

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Teens, Social Media & Technology 2018,
Pew Research Center survey.
https://www.pewresearch.org/internet/2018/05
/31/teens-social-media-technology-2018/
(accessed on 20 April 2021).

The State of Gen Z. Business Insider,
https://www.businessinsider.com/gen-z-polit
ics-tech-use-identity-2019-7?IR=T (accessed
on 20 April 2021).

Statistics Poland. GUS, https://stat.gov.pl/
(accessed on 25 April 2021).

Moore J.N., Hopkins C.D., Raymond M.A.,
“Utilization of relationship-oriented social
media in the selling process: a comparison of
consumer (B2C) and industrial (B2B)
salespeople”, Journal Internet Commerce,
12(1), pp. 48-75, 2013. https://doi.org/
10.1080/15332861.2013.763694

Gen Z & Millennials’ 5 favorite social media
platforms now. Ypulse, https://www.ypulse.
com/article/2020/05/06/gen-z-millennials-5-
favorite-social-media-platforms-now/
(accessed on 06 May 2021).

Eagleman A.N., “Acceptance, motivations,
and usage of social media as a marketing
communications tool amongst employees of
sport national governing bodies”, Sport
Management Review, 16(4), pp. 488497,
2013.
https://doi.org/10.1016/j.smr.2013.03.004
McCarthy J., Rowley J., Jane Ashworth C.,
Pioch E., “Managing brand presence through
social media: the case of UK football clubs”,
Internet Resources, 24(2), pp. 181-204, 2014.
https://doi.org/10.1108/IntR-08-2012-0154
Pronschinske M., Groza M.D., Walker M.,
“Attracting Facebook fans’: the importance
of authenticity and engagement as a social
networking strategy for professional sport
teams”, Sport Marketing Quarterly, 21(4), pp.
221-231,2012.

Pereira H.G., de Fatima Salgueiro M., Mateus
L., “Say yes to Facebook and get your
customers involved! Relationships in a world

[67]

[68]

[69]

[70]

[71]

[72]

[73]

of social networks”, Business Horizons,
57(6), pp- 695-702, 2014.
https://doi.org/10.1016/j.bushor.2014.07.001
Gummerus J., Liljander V., Weman E.,
Pihlstrom M., “Customer engagement in a
Facebook brand community”, Management
Research Review, 35(9), pp. 857-877, 2012.
https://doi.org/10.1108/01409171211256578
Gregor B., Kubiak T., “Ocena dziatan
prowadzonych przez firmy w  mediach
spotecznosciowych w swietle wynikow badan
ich uzytkownikow”, Marketing Instytucji
Naukowych i Badawczych, 4(14), pp. 3-27,
2014.

Nachar N., “The Mann-Whitney U: A test for
assessing whether two independent samples
come from the same distribution”, Tutorials in
Quantitative Methods for Psychology, 4(1),
pp- 13-20, 2008. Doi:
10.20982/tqmp.04.1.p013

Fay M.P., Proschan M.A., “Wilcoxon-Mann-
Whitney or t-test? On assumptions for
hypothesis tests and multiple interpretations
of decision rules”, Statistics Surveys, 4, pp. 1-
39, 2010. https://doi.org/10.1214/09-SS051
Akoglu H., “User's guide to correlation
coefficients”, Turkish Journal of Emergency
Medicine, 18(3), pp. 91-93, 2018.
https://doi.org/10.1016/j.tjem.2018.08.001
Wisniewski J.W., “Dylematy stosowania
wspolczynnika  korelacji  Spearmana. In
Zarzgdzanie  ryzykiem  kapitatlowym i
ubezpieczeniowym oraz spolecznymi
uwarunkowaniami  ryzyka rynku pracy”,
Studia Ekonomiczne, Uniwersytet
Ekonomiczny: Katowice, Poland, Vol. 181,
pp. 174-184, 2014.

Alalwan A.A., Rana N.P., Dwivedi Y.K,,
Algharabat R., ,,Social media in marketing: A
review and analysis of the existing literature”,
Telematics and Informatics, 34(7), pp. 1177-
1190, 2017.
https://doi.org/10.1016/j.tele.2017.05.008



