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Abstract

Social media networks' usage is increasing exponentially. This study aims to explore
the potential that the usage of social networks similar to Facebook, Instagram, and Twitter
have for enterprises do uncover innovation opportunities for publicly shared knowledge.
We performed extensive literature research and retrieved building blocks from 41 articles
in the fields of the lead user, social media platforms, social networks, business
intelligence, and open innovation. We explored the key actors and their relationship and
created an artifact, the ontology, following the design science approach. The ontology is
divided into three sections, the knowledge creation phase, the dynamics of social media,
and the social media knowledge extraction and analysis. Our ontology follows the
inspirational approach; it presents a new conceptual description of knowledge creation in
social media. To evaluate it, we applied the descriptive methodology that used informed
arguments using the building blocks retrieved from the research in the literature and a
detailed scenario constructed to demonstrate the utility of our ontology. The scenario
describes the interaction of one post on social media, similar to a Facebook account of a
fictional company. It offers an overview that a company could use to understand what
functions it has, and which roles could be encoded inside the organization in order to find
innovation opportunities within its social media.
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Resumo

O uso de redes de sociais estd aumentando exponencialmente. Este estudo tem como
objetivo explorar o potencial que o uso de redes sociais semelhantes ao Facebook,
Instagram e Twitter t€ém para as empresas, descobrindo oportunidades de inovagdo com
o conteudo compartilhado publicamente. Realizamos uma extensa pesquisa bibliografica
e retiramos blocos de conhecimento de 41 artigos nos campos de lead user, plataformas
de midia social, redes sociais, business intelligendce e open innovation. Exploramos os
principais atores e os seus relacionamentos, criamos um artefacto, a ontologia, seguindo
a abordagem do design science. A ontologia ¢ dividida em trés seccgdes, a fase de criagdo
de conhecimento, a dindmica das midias sociais e a extragdo e andlise de conhecimento
compartilhado nas midias sociais. A nossa ontologia segue a abordagem inspiradora;
apresenta uma nova descri¢do conceptual da criacdo de conhecimento nas midias sociais.
Para avalia-la, aplicamos a metodologia descritiva que utilizava argumentos informados
usando os blocos de conhecimento extraidos da pesquisa na literatura e um cenario
detalhado construido para demonstrar a utilidade da nossa ontologia. O cenario descreve
a interacao de uma postagem nas midias sociais, semelhante a uma conta do Facebook de
uma empresa ficticia. Ele oferece uma visdo geral que uma empresa pode usar para
entender quais as fungdes que ela possui e quais fungdes podem ser codificadas dentro da
organizagdo para encontrar oportunidades de inovagdo nas suas midias sociais.
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1. Introduction
1.1 Motivation

Social media networks usage is increasing exponentially, the relationship of their
intensive usage with new social behaviors, and how it affects the customer-company
relation has been deeply explored by scholars (Ashraf & Javed, 2014). The number of
industries that use social media networks as a channel to increase productivity and
knowledge sharing is continuously growing (Mourtzis et al., 2019). According to
McKinsey research, companies could increase the level of productivity from 20 to 25
percent by using social media as a direct channel of communication with customers
(Culnan et al., 2010).

The knowledge creation theory can be understood as a transcending process where
old boundaries become new ones, created through the synthesis of contradictions raised
based on constant collaboration (Nonaka & Toyama, 2003; Nonaka & Takeuchi, 1995).
Combining this to the dynamics of communication and knowledge sharing provided by
the use of social media, new knowledge can be created at all moments through
discussions and conversations made by users. With the current popularity of social media,
researchers have already recognized social media as an enabler and driver of innovation
(Bhimani et al., 2019).

This study aims to explore the potential that the usage of social networks, like
Facebook, Instagram, and Twitter, can provide for the customer-company relation. More
specifically, we intend to understand the key actors and roles that must be performed by
the companies to profit from the customer-company relationship and recognize
innovation opportunities using the knowledge publicly shared.

1.2. Objective of the research

Our objective was to build a conceptual framework, describing with the building
blocks found in the literature review, knowledge sharing, and how innovation
opportunities could be recognized in the company’s social media. We performed
extensive literature research in the fields of the lead user, social media platforms, social
networks, business intelligence, and open innovation. Our objective in this study was to
understand the actors and their roles in the knowledge creation within the company’s
social media network.
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1.3. Overview of the methodology

Using the design science approach, we performed extensive research of literature to
understand the social media networks and its customer-company relationship. After
careful analysis, we identified our gap in the study and formulated the research question
as follows:

How can one use the knowledge shared in a company’s social media to identify
innovation opportunities?

Focused on answering the research question, we developed an ontology
demonstrating how knowledge is shared in social media and how companies can identify
innovation opportunities. Using the building blocks retrieved from the review of
literature, we explored key actors and their relationship dividing it int three sections, the
knowledge creation phase, the dynamics of social media, and the social media knowledge
extraction and analysis.

To evaluate the ontology, a detailed scenario was built to demonstrate the ontology in
a situation similar to reality. Specialists from different research fields evaluated the
ontology and the scenario, providing the most valuable feedback and validation.

1.4. Structure of this dissertation

The study is divided into five chapters, briefly described in the following paragraphs:

Chapter 1 describes the motivation and objectives of this study, as well as the
methodology used.

Chapter 2 describes the literature research process performed and the discussions
generated from the encountered information. It presents a synthesis table with the relevant
papers encountered and the gap to be explored by this study.

Chapter 3 presents the methodology used in this dissertation, the research question
that motivated this study. The research design is described along with the characteristics
of the designed ontology, and the description of the fictional company that generated the
scenario used in the ontology evaluation.

Chapter 4 presents the proposed ontology and its evaluation. The components of the
ontology are described, along with the relationship among the concepts itself. The
ontology is divided into three sub-ontologies that are explained within the chapter,
followed by its discussion. A descriptive scenario is used to evaluate the preferred model.
It concludes with an overall analysis of the ontologies and the scenario.

Chapter 5 presents the conclusion and the limitations of the study and provides
suggestions for future research.
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2. Review of Literature
2.1. Introduction

This chapter presents the review of literature that explores the usage of social media
networks by companies and customers, the actors involved, and what roles they perform.
Different sets of keywords where used in an online database of scientific articles to find
relevant research and discussions. This study explored the thematic of the lead user,
customers, and companies in social media networks and how they could be connected to
innovation creation and opportunity recognition.

Moreover, this chapter describes the methodology used to explore articles and
presents a synthesis table with the relevant discussions found in the literature. It is
performed an analysis of the content to identify the gap that motivates in this study.

For this discussion to continue, complementary concepts need to be explored,
beginning with social media, that can be described as a platform driven by the user-
generated contents based on the internet usage (Zhou & Wang, 2014; Xiang & Gretzel,
2010). In this study, we only considered publicly available information displayed on
social media. The user can be differentiated according to their roles and interactions
performed on social media platforms. Eric Von Hippel classified one type of user: the
lead uses that are “individuals, or firms, that are experiencing needs that are ahead of the
targeted market” (Churchill et al., 2009, pp. 3). Therefore, the lead users share their
knowledge with companies highlighting new customer needs and innovation
opportunities to be explored.

The innovation opportunities can be continually produced and improved to fulfill the
users’ needs continuously. Henry Chesbrough classified as open innovation “the use of
purposive inflows and outflows of knowledge to accelerate internal innovation, and
expand the markets for external use of innovation, respectively” (Chesbrough & Bogers,
2014).

2.2. Approach to the Literature searching

We performed searches using different sets of keywords to encounter relevant articles
published in Scopus!. The search was done in two steps:
e The first search was to find the most relevant papers regarding social media
usage and its relationship with customers and companies.

! Online database of scientific articles (www.scopus.com)
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e The second search was to understand the building blocks of knowledge
creation in social media.

To meet the first step, we focused on: (1) the relation with innovation behavior; (2)
the relationship between lead user identification and social media networks; and (3) the
relationship between knowledge sharing and social media networks.

For the relation with innovation behavior, we used the keywords knowledge sharing,
social media, and innovation following the combination: (KEY (knowledge AND sharing) AND
KEY (social AND media) AND KEY (innovation)) to understand the knowledge created regarding
the relationship between social media networks and innovation contexts. We found 10
papers, and from those, 3 articles were considered relevant to the discussion due to its
contribution to the understanding of how innovation could be analyzed and extracted
from social media networks.

For the relation between lead user identification and social media networks, we used
the keywords lead user and social media following the combination: (KEY (lead AND user*)
AND KEY (social AND media)). We found 11 papers, and from those, 4 articles considered
relevant to the discussion due to its contribution to how lead users, could identify
opportunities for improvements or new innovative ideas through their interaction with
the company’s social media network.

For the relation between knowledge sharing and social media networks, we used the
keywords knowledge sharing and social media following the combination: (KEY (knowledge
AND sharing) AND KEY (social AND media)) to understand the ways knowledge can be
constructed and shared through social media network. We found 274 papers in which 4
articles were considered relevant for this discussion.

In the second step of this literature search, we aimed to understand how knowledge
could be analyzed and used to create innovation opportunities for companies and
customers using social media. We focused on: (1) the knowledge creation in social
networks that thrived to innovation and (2) the relation of knowledge creation and co-
innovation.

For the knowledge creation in social networks that thrived on innovation, we used the
keywords knowledge creation, social network, or social media and innovation. Following
the combination: KEY (knowledge AND creation) AND KEY (social AND (media OR network)) AND KEY
(innovation)), we aimed to understand the building blocks of knowledge creation in the
relationship of customers in social media and social networks. We found 25 papers, in
which 23 articles were considered relevant for the discussion.

For the relation of knowledge creation and co-innovation, two types of searches were
made. One using the keywords knowledge creation, co-innovation and innovation
following the combination: KEY (knowledge AND creation) AND KEY (co-innovation) AND KEY
(innovation)) to understand the building blocks of knowledge creation, co-creation and co-
innovation in the relationship of customers and companies expressed on social media and
social networks. We found 4 articles considered relevant for the discussion. The other
search was made using the keywords social business intelligence and social media
following the combination: KEY (“social business intelligence”) AND KEY (social AND media) tO
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understand how enterprises could use the knowledge created in social media. We found
7 papers from which 1 article was relevant to the discussion.

In addition to the papers considered above, we added two articles encountered from
the documents found using Scopus. The first paper was from Papa et al. (2018), and the
second paper was from Vollenbroek et al. (2013).

2.3. Synthesis

In total, 41 articles were analyzed and summarized in the following tables. Here, we
presented a synthesis of the author and year of publication, the paper’s contribution, and
the author’s indication for future research. For a better understanding, we divided the
articles into two groups, one with papers that referred directly to how knowledge was
shared in social media (Table 1), and another with papers that offered discussions on the
relations of customers, companies and social networks (Table 2).

Table I- Literature Review on how knowledge is shared in social media.

Author and Year Paper Contribution Future Research

(Chen & Kuo,  Through Innovation Resistance Theory, the  The study analyzed resistance
2017) researchers highlighted 27 aspects that factors for user’s knowledge
should be addressed to increase user’s sharing behaviors on
knowledge sharing behaviors. By satisfying companies’ social media
those aspects, the company can increase the ~ without including the
relation and trustability between customers — perspectives of media usage.
and services/products provided. By fulfilling Hence future studies must
those aspects, the customer’s knowledge include those into the analysis.
sharing can expand, allowing more The research was focused on
significant possibilities of addressing user enterprise social media
needs, therefore, allowing service/product websites in Taiwan.
possible innovation.

(Ponomarev, The research defined a series of criteria to Further studies must consider
2016) select cells, photos on the social media used other parameters of the
as a case study, to understand the relevance algorithm, add context to
and usage of the specified objective. Those  support each analysis,
criteria could be further explored and used to integrate with tourism
replicate the analysis over different aspects, information systems, and
on various social media networks, and with  experiment with other social

different goals. media.

(Pajo et al., 2015) By developing FLUID (Fast Lead User The researchers used only
[Dentification) methodology, the authors results found in Twitter and
utilize data mining techniques to identify used cross-validation
lead users on the Twitter social network. The principles. Therefore, to use in
method can be, maybe, applied to other more generalized cases, further
social networks using data mining techniques studies should be performed
to determine the company’s lead user and,  using different sources of data.
therefore, identify innovation opportunities
provided by lead users.
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Author and Year Paper Contribution

Future Research

(Gourova &
Toteva, 2011)

The research explored the relationship
between lead users and open innovation and
how the usage of social media can
potentialize it. By highlighting the self-
benefits of this relation, it can be developed
strategies to motivate the knowledge sharing
of customers on the company’s social media.

The research did not use a case
study to base the discussion;
therefore, it opens spaces for
improvements over the
analysis presented.

(Aromaa et al.,
2020)

The research proposed a knowledge sharing
platform with multiple social media features
to measure the interaction between
employees of a company. They highlighted
essential aspects that stimulate knowledge
sharing and construction.

The research was executed as
a case study in one company.
Further studies must be done
to fully understand the
potentials of social media
technology usage by industrial
employees to improve

knowledge sharing.
(Glogowska et The research evaluated the relation between The research highlighted
al., 2016) knowledge shared, feedback, and reputation different variants that could be
of users while using social media networks.  further explored in future
This study explained the behavior of user studies to effectively analyze
interaction with social media and enlightened the influences of the individual
with aspects is essential to be considered on the knowledge shared on
when analyzing the information provided by social media networks.
the user to share knowledge.
(Andersen & The researchers identified four patterns of ~ Further studies could maybe

Morch, 2016)

mass collaboration in knowledge
development: gatekeeping, bridge building,
general development, and user-user
collaboration. It was also determined that
champions are also vital contributors,
together with lead users, for user-driven
innovation.

identify new patterns and
refine the models presented.
Other software and products
should be explored, it must
also include managers and
stakeholder contributions, and
it should explore other
“threads” that were excluded
from the presented study.

(Papa et al., The paper explored the effects of social Future studies should apply
2018) media usage for innovation in SMEs on four qualitative analysis on how
knowledge creation processes: socialization, and why social media
externalization, combination, and managers relate ideas and
internalization. It has encountered that social knowledge in online platforms.
media has a positive and significant influence It should also analyze
on the knowledge creation process and could moderating variables between
help drive the innovation process. social media, knowledge
creation, and innovation in
small, medium, and large
enterprises.
(Vollenbroek et  This paper constructed a model identifying  Future research could explore
al., 2014) the social media influencers and the impact  improvements in the

constructed model as the
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Author and Year Paper Contribution Future Research

construction of indices or a
combination of indicators that
influences the proposed model.
More empirical research
should be done to provide
more reliable evidence of the
corporate organization's
reputation.

of these influencers on the reputation of a
corporate organization.

Source: Own production.

Table 2 has a summary of other articles that provide discussions considering social
networks in general aspects. Their users or lead users and their dynamics, purposes, key
functionalities, the relationship between users and companies, advantages regarding their

use, and the knowledge created, among other aspects.

Table 2 - Literature review with a discussion about social networks.

Author and Year  Paper Contribution Future Research

(Khan & Khan,  Through the Diffusion of Innovation Theory The study indicated the need

2019) framework, it analyzed the explanation, to explore further the subject
prediction, and interpretation of factors that regarding other leadership
may increase or spread innovation in the styles and attributes of
public sector. Key elements that work as ~ managers in the public sector.
mediators are transformational leadership,
knowledge sharing, organizational learning,
and as a fundamental moderator is the use
of social media.

(Brem & The study proposes the use of Netnography The research considered a

Bilgram, 2015)

and Crowdsourcing methodology to

identify and analyze lead user contributions

and shared knowledge insights. It is
highlighted the purposes and ways to
identify those lead users and, therefore, a
method to identify innovative ideas and
improvements provided by those users.

single embedded case study
with 24 different lead user
projects of a company in
Germany. Future research
should also consider the
ethical aspects of lead user
research.

(Ernst & Brem,
2017)

The research provides an overview
concerning lead user research and how to
identify it through social media. It gives a
better understanding of lead users’ habits
and considerations regarding the share of
knowledge in online platforms. Building
blocks: Lead user dimensions, opinion
leadership, innovation-related benefit, and
level of expertise and commitment to
product field.

The research highlights that
additional studies must be
done to test the main findings
and, therefore, develop a
practical and reliable tool to
identify lead users in social
media platforms.
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Author and Year

Paper Contribution

Future Research

(Ernst et al.,
2013)

By using the conceptual framework
developed, the lead users could be
identified on the company’s social media
networks. It provides knowledge on how to
identify lead users and benefit from their

inputs to develop innovation.

The researchers highlighted
the need for more profound
research to prove the
applicability of the concept. A
concrete process model should
be developed and integrated
into the existing process maps.

(Mourtzis et al.,
2019)

By developing social analytics methods for
industrial social networks, this research
developed a way to analyze the knowledge

creation and construction.

Further research could be
developed to include user’s
sentiment analysis and support
to share knowledge regarding
department improvement.

(Culnan et al.,
2010)

The research developed a guideline to use
social media better to increase business
relevance by analyzing three major U.S.
companies and their use of social media.

The guideline was made by
analyzing U.S. companies in
specific contexts; therefore,
this should be taken into
consideration for
implementing the suggestions
in other countries or regions.

(Simon & Tellier,
2019)

This research understands the importance

of new and already-established

relationships between company and
customer for the development of
explorative and exploitative innovation. It
is recognized as a fundamental element, the
reactivation of central actors in social

media, to provide innovation.

Further research should apply
the developed knowledge in
different case studies.

(Aboal et al.,
2018)

The research understood that innovation in
multinational firms follows three main
strategies to increase knowledge creation
and diffusion in developing countries,
cooperation among companies, the
establishment of links with international
research centers, and a strong network of

technology suppliers.

Further research should
consider other local forestry
firms and the potential risk of
hollowing out effect.

(Pohjola & Puusa,
2016)

The research analyzed the dynamics of a
community of practice. It understood that
the knowledge and tangibility of the
problem played a fundamental role in the
operations and dynamics of the community.
“This paper argues that the ideological
basis for this kind of community should be
openness. All information should be
available for everyone who registers to the
community platform on the internet. This
community was working in the mindset of

open innovation.” (p. 14).

Further studies should be done
to understand the complexity
of this topic; it should include
external resources, tangible
and intangible outcomes. It
also should be considered a
long-term analysis.
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Author and Year

Paper Contribution

Future Research

(Binz et al., 2014)

The research presents an analytical
framework for a Technological Innovation
System that is explicitly spatial but, at the
same time, avoids a fixation on a specific
territory.

Further studies could use the
developed framework in other
spatially sensitive studies and
could be used to create similar
analyses on other
technological fields.

(Guetat & Dakhli,
2013)

The research contributes to the creation of
the SIKIT organization model by adding
three components to Leavitt’s model of
organization: strategy, knowledge, and
innovation. It shows that to help
organizations face constraints due to
changing economic, political, social, and
technological environment, it is not enough
only to obtain information about

Further analysis should be
executed to transform the
proposed model in a useful
tool.

technology.

(Michaelides et The research demonstrated that the effort of Further studies could

al., 2013) collaboration is amplified when it is investigate the network users
presented on Web 2.0 tools. Parameters that do not contribute to the
such as trust, perception of usefulness, content and to explore the
enhancement of collective knowledge are  value of collaboration tools in
understood as supporting the collaboration the private sector and service
network dynamic. industries.

(Nieves & The research developed a framework that ~ Future research should use

Osorio, 2013)

could establish information for a better
understanding of what is the most
appropriate networks to be implemented to
create innovation activities successfully.

recent data to test the
efficiency and effects of the
suggested framework. It would
also be expected that further
empirical studies could
explore the different levels of
analysis proposed by the
structure.

(Li & Gao, 2012)

The research proposed a preliminary
framework to analyze university co-
authorship networks and their relationship
with innovation. For better results, it is
empirical to the university to have deeper
and intense collaboration between other
universities and with research institutes.

Further empirical studies must
be executed to accomplish a
more in-depth analysis.

(Kayakutlu &
Laurent, 2012)

This study presents a discussion to design a
framework to evaluate the requested
abilities and impacts of the knowledge
cultivators.

Future works should include
validation of the framework
and test applicability of it in
different industries.

(Shu et al., 2011)

The research investigated the relationship
between managerial ties and knowledge
creation, discovering that business ties, and
political ties at some level, have substantial

Future research should use
multisource data to test and
compare the results, also
utilize data from different
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Author and Year

Paper Contribution

Future Research

impacts on organizational knowledge
creation process and company’s innovation.
For product innovation, there is a more
significant need for knowledge creation
activities, including knowledge exchange

and knowledge combination.

regions and countries to
explore if there are standard
parameters. It should also
integrate external network
strategies and internal
innovation strategies.

(Chu & Lin,
2011)

The research used the organization
ontology-based mediation mechanism to
understand problems of service creation
and governance. Four necessary conditions
need to be fulfilled: access to parties
holding resources, the anticipation of
values, motivation to act, and sufficient
capability to perform the transformation.

(Bjork et al.,
2011)

The research analyzed the impact of social
capital on the quality of ideas generated by
individuals at work. By comparing the
degree of an individual’s network of work
relations and the gaps between these

relations, it was discovered that

collaborative arrangements could improve
the creation and usability of new ideas.
“The possibility of interacting with other
people should be supported and facilitated.”

(p.16).

Further investigation must be
executed to explore the
consequences of social
relationships for idea
generation.

(Mors, 2010)

This research explores how individual
managers in global firms create knowledge.
It is highlighted the innovation benefits
from separating the local and global
knowledge domains, performing a low
network density. Due to the heterogeneity
of the knowledge shared, managers
encounter barriers to synthesize it and

create knowledge to innovate.

Further studies should explore
the knowledge flows
simultaneously by analyzing
the inside and outside ties of
the firm in a separate and
unified form.

(Pattanaik &
Chatterjee, 2009)

The research executed the DEAL
experiment, revealing that to develop a
successful knowledge networking, one
must use commonly understood language
and trust in knowledge sharing cultures. It
also highlights the importance of providing
tools for the construction of conversational

relationships.

(Schutte & Preez,
2008)

The research developed a methodology to
create, develop, and operate innovation on
knowledge networks. The ability to
analyze, synthesize, and share knowledge is
the key to innovation. It also uncovered that
to stimulate or restrain innovation

Further studies could address
the collaborative environment
and its relationship with
knowledge work, explore the
roadmap with different
innovation initiatives, and the
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Paper Contribution Future Research

effectively and sustainably; the company  relation with public domain
must encourage sharing, integration, and  technology knowledge.
storage of knowledge among the

company’s employees.

(Kérkkédinen et The research explored the differences Further research would

al., 2011) between the relation business-customers describe and analyze in more
and business-business. It was uncovered detail the management and
that social media in business-business knowledge creation of
relation need focus on more in-depth customers and customer needs.
management and knowledge creation about
its customers and its need.

(Wright et al., The research focuses on the utilization of ~ Further research could explore

2015) social media, precisely the Twitter deeper why social media is
platform, to incentivize knowledge utilized in some areas by
management. It was understood that the companies, and in other, they
knowledge management community is not are not perceived as a valuable
convinced of the potentials of the usage of asset.
social media due to the beliefs that the risks
of using it outweigh its advantages.

(Vollenbroek et  The research explores the concept of online

al., 2013) co-innovation and his role in educational

settings. It is understood that this concept
will become “the new mantra of the new
product and service development in
educational settings” (pp. 4). Therefore,
implementing it to the dynamics and
relationships of an educational setting will
provide an opportunity to create innovation.

(Klen, 2009)

The research presents the evolutionary
steps concerning customer behavior from
the last five centuries. It was highlighted
that the new collaborative networked
environment represents a future tendency,
and it should be further explored.

(Romero &
Molina, 2009)

The research presents a framework to create Further studies should address

experience-centric networks. It is the gaps left on the obstacles
recognized as a trend, and a continuable for the active involvement of
behavior for the future, that companies customers and communities
implement the co-creation methodology when executing collaborative
with customers, seeing them as valuable networks.

partners in innovation creation,
development, and implementation.

(Silva et al.,
2012))

The research presents a reference ontology Further studies should refine

of user profile representation in a the ontologies to evaluate the
community of practice framework. It concepts and relations
provides virtual community action to proposed genuinely.
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develop collaborative learning by using
technology tools.

(Zhang et al., The research characterized information Further studies should improve
2013) provided on Twitter by its users to the methodology developed
distinguish the talking behavior and provide and experiment with it on
an organized overview of the classification other social media networks.
of the information offered.

(Pereira et al., The research proposed an ontology for the Further studies could
2020) front end of innovation (FEI20) in a investigate the remaining
comprehensive and commonly understood unanswered questions and
vocabulary. relations left by the FEI20.
(Lofty et al., The research proposed a framework that Further studies could include
2016) integrates sentiment data, extracted from  customers’ opinions as well as
customer’s opinions, and corporate data, refined techniques to filter
obtained from an organization. features and the inclusion of
the content analysis of
opinions.

Source: Own production.

After a careful reading of the 41 papers, it was perceived that several researchers had
explored the relationship between users, enterprise, and social media networks. It is well
known that social media offers a diversity of opportunities that can be explored to
increase business effectiveness in internal relations with employees and external
relationships with customers.

2.4. Analysis of the literature

Intense studies have been done by researchers on the dynamics of social media
networks and discussing the opportunities it has to improve customer-company relations
(Wijnhoven & Wang, 1998; Hendriks, 1999; Gourova & Toteva, 2011; Zhou & Wang,
2014; Ponomarev, 2016). Despite the difficulty of thoroughly analyzing how the dynamic
customer-company happens due to its constant improvement, and to new technologies
being continuously released, as well as new types of social media, it is mostly understood
that the correct exploration of a company’s social media can bring different benefits. As
Chen and Kuo (2017) highlighted, “the popularity of the internet has digitalized the
messages in the communication process and allowed real-time transfer and sharing of
information.” (pp. 57)

Knowledge creation is a transcending process of transforming old boundaries of
knowledge into new ones (Nonaka &Toyama, 2003). Knowledge sharing is a type of
knowledge transfer and can be understood as a communication process (Hendriks, 1999).
As Nonaka and Takeuchi (1995) said, knowledge occurs dynamically with social
interaction. Virtual knowledge sharing media has become more frequent due to its
capability to “convey new information, instant feedback, the usefulness of clues and

26



communication channel, degree of personalization and linguistic diversity” all in one
place, in one network (Chen & Kuo, 2017, pp. 57).

This research aims to explore the usage of the company’s social media by customers'
direct interaction with the company. To explore those relations, we divided the discussion
into two areas, the relationship between social media and customers and the link between
the enterprise social media and its employee’s usage. As Chen and Kuo (2017) states, “if
the enterprise can effectively utilize social media, then they will be able to host two-way
communications, respond to the market quickly and directly, as well as achieve the
purposes of relationship management and product designs and feedbacks” (pp.56). It is
understood that for a company to generate innovation, all actors should be involved in
knowledge exchange and knowledge conversation; therefore company’s employees and
customers need to be engaged with each other to develop innovation (Papa et al., 2018;
Chen & Kuo, 2017; Brem & Bilgram, 2015; Nieves & Osorio, 2013; Gourova & Toteva,
2012; Shu et al., 2011; Culnan et al., 2010).

The relation between social media and customers

Social media can be seen as a platform channel that can be used by the customer to
generate content (Chen & Kuo, 2017). Extensive research has been done to explore the
depth of this relationship as well as the benefits and potentials it could have. Marketing
campaigns through social media are the most common use of the company’s social
networks. The objective is to increase the awareness of the enterprise, make the customer-
company relationship more profound and more likable. Chen and Kuo (2017)
summarized in a table some of the findings in the literature (Table 3).

Table 3 - Social Media Research Compilation. Retrieved from Chen and Kuo, (2017), pp.57.

Research Related Studies

Companies utilizing social media strategies Kane et al. (2009); Dunn (2010); Dutta (2010);
Piskorski (2011); Kaplan and Haenlein (2010);
Mangold and Faulds (2009)

The operation mode of social networking sites Enders et al. (2008)

Concerns associated with social media usage = Mansfield-Devine (2008); Danciu and
Grosseck (2011)

Effectiveness of using social media Xiang and Gretzel (2010); Smith (2010);
Kaplan and Haenlein (2012); DeAndrea et al.
(2012); Purdy (2011)

User acceptance levels toward social media Correa et al. (2010); Cheung and Lee (2010);
Parra-Lopez et al. (2011); Lee and Ma (2012)

Enterprise acceptance levels toward social Michaelidou et al. (2011); Alikilic and Atabek
media (2012); Fischer and Reuber (2011); Liu and
Kim (2011)
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Source: Own production.

The interaction between user and company using social media networks as a channel
of communication can provide fundamental knowledge created through collective
wisdom and creativity by knowledge sharing between users on the same platform (Culnan
et al., 2010). This interaction has been intensively studied; researchers explored what are
the customer's motivations when sharing their experiences on virtual platforms and how
this could be incentivized, what are the fears and risks for sharing information and what
could be the purpose of the insights collected (Gourova & Toteva, 2011; Brem &
Bilgram, 2015; Glogowska et al., 2016; Ernst & Brem, 2017; Mourtzis et al., 2019).

It is also well determined that the head of this sharing movement is usually a lead user
(Ernst & Brem, 2017). The lead user theory presented by Von Hippel in 1986 helped
identify the engaged user, that was ahead of time in terms of the perception of future
needs and trends of the market. Applying this theory on user’s interactions in companies’
social media networks, it could identify improvements or new ideas based on demands
not yet addressed by the company’s products. As Romero and Molina (2009) presented
the discussion that “mass-customization, personalization, customer interaction, and open
innovation trends will continue as early-strategies of value co-creation” (Romero &
Molina, 2009, pp.411). Companies should explore interactions with customers on online
networks to increase relevance and customer satisfaction.

The phenomena of identifying new opportunities based on knowledge shared by a
community, or lead users or customers, can open new opportunities for the development
of innovative concepts. Those innovative concepts, when emerged by community
knowledge, can be understood as an open innovation phenomenon (Ernst et al., 2013).
Recently, the perfect space for this discussion and co-creation to happen are social media
networks due to its characteristics of providing knowledge sharing and therefore,
knowledge creation in an open space, easy to be accessed and with no costs to the
customer (Pohjola & Puusa, 2016; Gourova & Toteva, 2011).

In social media networks, there is no longer a fixed role as who can publish feedback
or share knowledge in a shared space (Vollenbroek et al., 2013). That virtual open space
allows free interaction from its users, where anyone can contribute to anything, create
topics, or start new trends discussions. Ernst et al. (2013) discussed that in this “wiki-
based system,” no distinction is made between authors and readers; all of them have the
same rights for creating, editing, and reading any content. Vollenbroek et al. (2013)
argued that in some cases the knowledge co-created in those environments could be so
“rich and abundant” that business would not need to offer innovative solutions to their
customers because they, themselves, would be already creating and demanding it.

The user, or customer that is deeply engaged in discussions and share its opinions
with other users can be considered a /ead user. On the search viewing lead user and
knowledge sharing as keywords, we found a diversity of papers that developed models
of analysis or conceptual frameworks to find this type of user, as netnography and
crowdsourcing approaches, to analyze their contributions to companies. As Churchill et
al. (2009) determine, “/ead users are facing needs for products and services that don’t yet
exist on the market” (Churchill et al., 2009, pp. 7).
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Scholars deeply discuss the relation between lead users’ feedbacks and open
innovation concepts. Different researchers recognize that this relation can be more
efficiently observed over the manifestation of it through the usage of social media as a
channel of communication (Ernst et al., 2013; Zhou & Wang, 2014). Therefore, we found
a diversity of conceptual models used to determine who are the lead users, what actions
companies can do to motivate users to become lead users and share their thoughts, and
why it is profitable for companies to invest in the relationship with them.

The most common way of interaction and understanding this collective knowledge is
through focus groups. The usage of social media networks to identify those lead users are
an affordable alternative. Still, it can only work if the company’s lead users utilize social
media networks to share their knowledge (Ernst & Brem, 2017). There is an extensive
literature that seeks to understand the factors that can instigate or inhibit lead user shared
knowledge on social media; we can highlight two main elements: how trustful is the
environment where the lead user will share its opinion, and what is the purpose of that
interaction user-company-product-service in question (Brem & Bilgram, 2015;
Michaelides et al., 2013; Pattanaik & Chatterjee, 2009).

As Ernst and Brem (2017) discussed, the company’s lead users are fundamental to
drive innovation because they can “simultaneously offer insights into both product trend
and future user needs.” Those users can provide and encourage user-user discussions on
improvements to existing products and services as well as identify new opportunities for
investment for the company’s offer.

Another aspect that is also explored in this discussion is the relation of the company’s
social network and its employees, the communication inside the company it is also
fundamental for creating and implementing innovation.

The relation between enterprise social network and employees

The enterprise social media is the usage of similar social media tools to obtain an
active communication channel between employees and managers to increase knowledge
sharing (Chen & Kuo, 2017). It is also intensely discussed the real consequences of this
relationship between employees and employers, as well as the real potential it can offer
to companies are.

Some researchers provide an interesting discussion on the relevance and the correct
usage of the enterprise social media network (Wijnhoven & Wang, 1998; Ashraf & Javed,
2014; Mourtzis et al., 2019; Aromaa et al., 2020). We found a diversity of studies that
explored different ways of stimulating the employee to increase participation and
knowledge sharing performance on social media networks (Gourova & Toteva, 2011).
Others explored the motivation behind this behavior and how it could be changed to
increase its potentials (Ernst & Brem, 2017). It is also intensely discussed that motivation
is vital to produce relevant knowledge sharing, and it should be promoted for all the
individuals involved on the co-creation of this new knowledge, from customers or non-
customers to employees and managers (Gourova & Toteva, 2011; Khan & Khan, 2019)
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By exploring the motivation behind each individual or group of individuals, the
employee and the user have a fundamental role for the contribution of knowledge and
knowledge creation to the development of the new concepts or products (Mourtzis et al.,
2019; Aromaa et al., 2020). Different researchers argue that to drive innovation, the
company must explore knowledge provided by the user in a direct exchange, as well as
the expertise brought from their external and internal perspectives (Simon & Tellier,
2019; Khan & Khan, 2019; Ashraf & Javed, 2014; Vollenbroek et al., 2013; Shu et al.,
2011; Shutte & Preez, 2008).

Social media networks represent the ideal place to collect this knowledge. As Chen
and Kuo (2017) discussed “if the enterprise can effectively utilize social media, then they
will be able to host two-way communications, respond to the market quickly and directly,
as well as achieve the purposes of relationship management and product designs and
feedbacks” (Chen & Kuo, 2017, pp.56-57). This dynamic can be applied for user-
company and employee-company relationship, and it should be stimulated by the
company (Shutte & Preez, 2008).

Considering an employee as an individual, its personal and professional relationship
with surrounding individuals can generate the dynamics highlighted by Nonaka and
Takeuchi (1995) that provide knowledge creation. The interactions of managers with
outsiders and insiders allow the recognition of new knowledge and insights that can be
adapted and shared with other managers to create knowledge and innovation (Shu et al.,
2011). To control or synthesize this shared knowledge, companies can also invest in
private social media networks. Therefore, employees can share among themselves their
thoughts and updates on internal processes and give valuable feedback to improve the
internal systems (Aromaa et al., 2020; Mourtzis et al., 2019).

It is commonly understood that exchange and a combination of existing knowledge
and new knowledge can drive innovation. By combining knowledge provided by
employees and users, a company can offer integration and personalization of its services
and, therefore, gain engagement. As stated by Gourova and Toteva (2011), “nowadays,
social media is increasingly supporting innovation and is behind most open innovation
processes, and user co-creation activities” (pp. 231). Social media represent the perfect
place for employees and users to share and develop a closer relationship with the
company.

2.5. Conclusion

Despite the existing discussion on lead users and the usage of social media, its
relations with innovation, the potential to co-create, and co-innovate inside the
community of users, there is still a diversity of questions that remain unanswered and
uncertain. A recent area of study can be considered social business intelligence that
explores the knowledge created on social media by the interaction enterprise-customers
(Lofty et al., 2016). Companies can execute this service or contract a specialized company
to provide the analysis and reports considering the knowledge created on the company’s
social media. Despite intense research, it was not possible to find a consistent model that
describes how knowledge is shared in social media, how this knowledge is used for
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innovation, and who are the actors involved in this process. Therefore, it represents a gap
to be explored and investigated.
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3. Methodology
3.1. Introduction

This chapter presents the approach used to conduct this study while exploring the
encountered gap: the lack of a consistent model that describes how knowledge is created
in social media and how this knowledge could be used for innovation opportunities.
Following a multi-disciplinary approach, we performed a review of the literature
analyzing 41 papers retrieved from Scopus. Then we used a qualitative methodology to
design a solution to answer the gap.

3.2. Research Question

In the literature concerning social media, we understood that in the process of
knowledge, creation, and innovation was related to lead users, social networks, and social
media platforms. To fully understand the perspective of the knowledge creation process
in social media, we advanced on the literature reading and formulated one main question
we would like to explore:

How can one use the knowledge shared in a company’s social media to identify
innovation opportunities?

3.3. Research design

The design science approach presents the described environment and its possible
usability (Hevner et al., 2004). The review of the literature highlighted four themes: social
media, lead users, social networks, and innovation. We searched which building blocks
underlined the knowledge sharing in the company’s social media networks and how those
components fostered innovation opportunities. Therefore, this study explored those
blocks to create an artifact following the Design Science Process presented by Peffers et
al. (2006). We created an ontology as the artifact, representing a consistent model to
describe how knowledge is created in the company’s social media, their key actors
present in this relationship, and how their co-created knowledge could be used to
recognize innovation opportunities.

There are different methodologies for the development of ontologies, widespread and
mostly used, and normally task-specific (Zhou et al., 2004). Following the 101 Ontology
Development Methodology presented by Noy and McGuinness (2001) which considers
the influence of the environment and surroundings that affect knowledge creation and the
knowledge base explored in the literature, we aimed to extract and build our social media
knowledge ontology (Peffers et al., 2006; Noy & McGuinness, 2001).
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A descriptive enterprise can be understood as a philosophical ontology that is focused
on taxonomy and is essential to develop and use knowledge-based systems (Zhou et al.,
2004). As Pereira et al. (2020) explain, “an ontological model is much more than a
classification of knowledge into categories,” it is the visual map of concepts from
different terms, organized to construct new knowledge. Therefore, the creation of an
ontology could provide a consistent model to describe knowledge creation in a
company’s social media.

The process for the development of the proposed ontology considered the definition
of the domain proposed and the scope was defined by the competency questions, that are
“a list of questions that a knowledge base based on the ontology should be able to answer”
(Noy & McGuinness, 2001, pp.5). Then, it was also used the integration and refinement
methodology used by Zhou et al. (2004) to explore the users and the language used in the
ontology. The content was based on the evaluation of documentation found in the
literature. A high-level skeleton of the ontology was initiated, conceptualized by the
acquired knowledge found in the literature research. To demonstrate the consistency of
the ontology, a scenario was created. We aimed to demonstrate the usability of the
ontology and to make it available for further use by society.

The ontology construction

As described in Table 4, we constructed our ontology in the following steps: (1)
defined a theme to be explored in literature, (2) elaborated two research questions to be
answered, (3) performed a conceptualization of the knowledge blocks found, (4) designed
an ontology skeleton of the integration of the building blocks found, (5) asked for
specialists to evaluate the proposed ontology and (6) performed the implementation of
the ontology in a scenario also assessed by specialists.

Table 4 - The ontology development process. Source: Adapted from Pereira et al. (2020) and Noy &
McGuinness (2001).

Explored theme Social media, lead user, social networks and innovation

Research questions Based on the knowledge acquired from the initial literature

Conceptualization Building blocks extracted from the literature review

Integration Initiate a high-level skeleton ontology
Refinement Analysis and refinement of the ontology skeleton
Ontology in use Documentation and implementation of the ontology created

To develop a framework using a common language to conceptualize the different
thematic explored in this study, following the Ontology Requirements Specification
suggested by Suarez-Figueroa et al. (2009), we elaborated five competence questions to
be answered. Table 5 describes the specifications of the ontology created by this study.
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Table 5 - Ontology requirements specification. Source: Adapted from Sudrez-Figueroa et al. (2009).

Identified purpose Visual conceptualization of the relationship between social media, lead
users, social networks, and innovation.

Identified scope Create a conceptual map for knowledge creation in social media and
understand how it could be used to thrive innovation opportunities.

Identified The Unified Modelling Language (UML) using building blocks of

implementation concepts found in the literature review with inputs given by specialists on

language the field.

Identified intended User 1: Scholars.

end-users User 2: Enterprises and Consultants.

Identified intended Use 1: Have a clear visualization of the dynamics of knowledge creation

uses in the company’s social media network.

Use 2: Visualize how this knowledge may be used to produce innovation
inside the enterprise.

Identified Q1: Does the Ontology explain the dynamics of knowledge creation

requirements: between individuals?

Groups of Q2: Is the Ontology describing how knowledge is created in social media

competency networks?

questions Q3: Does the Ontology explain the role of the customer in social media
networks?

Q4: Is the Ontology describing how knowledge can be extracted from
social media networks?

Q5: Does the Ontology explain how the extracted knowledge can be used
by enterprises for innovation?

The objective of the designed ontology is to provide a visual understanding of how
knowledge is created when using social media networks. Following Holsapple and Joshi
(2002) categorization of ontology design, this study uses three different approaches, (1)
the inspirational approach discussing the need of the ontology, (2) the synthetic approach
that uses a base set of ontologies. No base ontology was used for the elaboration of the
presented ontology. Still, this study performed a synthesis of the building blocks available
in the literature review and some of the concepts of the Front End of Innovation Ontology
(FEI20) produced by Pereira et al. (2020). It was also performed (3) the collaborative
approach that considers multiple specialist’s points of view about the thematic.

The ontology evaluation

Our ontology follows the inspirational approach; it presents a new conceptual
description of knowledge creation in social media. To evaluate it, we applied the
descriptive methodology suggested by Hevner et al. (2004) that used informed arguments
using the building blocks retrieved from the research in the literature and a detailed
scenario constructed to demonstrate the utility of our ontology.

The scenario describes the interaction on the social media of a fictional company. The
company is specialized in bakery and sells frozen products for medium companies as
supermarkets and small companies as coffee shops. During the COVID-19 pandemic, it
started to sell its products in their social media networks, also allowing end-customers to
buy directly from their website. Since it was a very recent change in the company’s selling
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structure, the company asked its customers for feedback about the product and, if any,
what changes the company could execute to provide more satisfaction for the customers.

The application of the designed ontology in the scenario simulates how this study
could be applied in different companies and situations.

3.4. Conclusion

This study aims to facilitate and support the interaction between users and companies.
A stronger customer-company relationship can provide knowledge co-creation and
innovation opportunities as well as improvements for existing elements offered by the
company. Using social media networks as a channel for this relationship and knowledge
sharing provides an easy and low-cost place for this interaction to happen.

This chapter describes how our ontology was designed and what were the questions
we aimed to answer with it. The company used in the fictional scenario created for the
evaluation of the ontology is described.
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4. An ontology for analyzing knowledge in social media
4.1. Introduction

This chapter describes the designed ontology, divided into three sub-ontologies
according to their perspective of analysis. This study considers that for a company to
innovate, it needs to produce or create something new or different, aiming to provide
improvement for the user or the society. As described by Khan and Khan (2019),
“innovation has become a necessary condition to bring change” (pp. 1) and improvement
to our society. There is a diversity of ways for companies to find innovation opportunities,
and the usage of social media is one of those. This study explores this channel of
communication by creating an ontology that explores the role of the customers and
companies when co-creating and sharing knowledge on the company’s social media.

Social media networks offer a possibility to retrieve innovation opportunities,
representing a solution that can be used by any company due to its reduced cost and low
complexity usage (Gourova & Toteva, 2011). To properly employ the usage of the
company’s social media, the enterprise only needs to invest time and dedication to
construct its presence in social media networks (Culnan et al., 2010).

4.2. Proposed Ontology

The developed ontology explores three concepts from different perspectives; the first
one is the knowledge creation in the individual perspective, connecting the various actors
and their relationship to share and create new knowledge. The second concept explores
the customer and its role in social media networks from the individual perspective, the
production of knowledge, and its interactions with other individuals.

The third concept explores the knowledge created in social media from the enterprise
perspective, how it may be extracted, and which actors are involved in the process. The
objective of our study was to unify the concepts found in the literature review to
understand where innovation may happen, which actors are involved, and what
dimension they operate.

We proposed an ontology using common language and identify critical blocks of
knowledge using colors. The colors demonstrate that the fundamental concepts can
appear in more than one section, and they can connect in the sub-ontology schemes. The
proposed ontology focused on describing how innovation may be encountered in a
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company's social media, and what relationship it has with the company’s customers. For
this theoretical exploration, the ontology was divided into three sections: 1) knowledge
creation process, ii) customer roles and dynamics in social media, and iii) enterprise
social media knowledge extraction. We discussed the actors of the knowledge creation
process in the company’s social media and what type of role they performed.

We focused on finding innovation opportunities from the customer-company
interaction on social media. Our study used concepts defined in the FEI20, the Front End
of Innovation Ontology developed by Pereira et al. (2020). We aimed to understand
where innovation could be found in social media and how companies may use this
information to apply in the innovation process.

4.2.1. The knowledge creation

The actor was identified as the central point of the knowledge creation process;
therefore, we explored the roles performed by this actor, using the definition of the
FEI20: Actor developed by Pereira (2017) and, thus, represented by Actor. We explored
the role of the actor in the knowledge sharing process on the company’s social media and
how this interaction was performed with the company’s social media. Once the
exploration of the actors and their relationship with the company’s social media was
completed, we investigated the internal role of prospecting knowledge from the
company’s perspective on its own social media network.

We elaborated on a domain model of the different relationships between customers
and employees, how the knowledge could be created and extracted from the company’s
social media and what types of roles the companies should play to incentivize the
knowledge sharing process.

As proposed by Nonaka and Toyama (2003), knowledge creation is the capability to
“transcend the boundary of the old into a new self by acquiring new knowledge” between
individuals, groups, organizations, and others. The creation of knowledge is constructed
through interactions between parties, where everything can influence these dynamics.
From the environment to the common language used in this process, one can find a
diversity of barriers to sharing knowledge and, therefore, influence by limiting the
process of knowledge creation.

The conceptual blocks illustrated in Figure 1 were extracted from the literature. The
knowledge creation sub-ontology proposes a hypothesis of the relationship between the
individual, their groups, and the community. The knowledge created and shared, the
barriers that could be encountered and the different roles that a user can have when
creating new knowledge (Pereira et al., 2020; Papa et al., 2018; Chen & Kuo, 2017,
Andersen & Morch, 2016; Pohjola & Puusa, 2016; Brem & Bilgram, 2015; Silva et al.,
2012; Chu & Lin, 2011; Kozinets, 2010; Nonaka & Toyama, 2003).

The FEI20: Actor (red box) itself builds knowledge (purple box), which may be
divided into tacit or explicit knowledge (Figure 1). With the process of socialization

among Actors, new knowledge is created and can be internalized and externalized to the
group that the Actor belongs to. The group also builds new knowledge. The community
(orange box), which consists of groups, needs community management (yellow box) from
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other individuals to organize the knowledge sharing process. Therefore, it builds on group
dynamic techniques.

The Actor has different roles when it comes to the knowledge creation process; it may
act as a gatekeeper (light yellow box) of the information and articulator of the participants
that interact in the environment where the knowledge sharing is performed. It may also
act as a netnographer (dark grey box), which is an individual that performs netnography,
and it may also act as a customer (blue box) that can have different roles and relations
with other Actors and the environment where it operates.

The Actor faces different dynamics that allow or limit the knowledge to be shared;
those dynamics are known as the knowledge sharing behaviors, which are /imited by
barriers to knowledge sharing.

Knowledge creation is a synthesizing process where an organization can interact with
individuals and their surroundings to overcome barriers faced by an organization (Nonaka
& Toyama, 2003). Organizational knowledge creation is the process of making
knowledge available and amplifying it with individuals’ contributions, as well as
adapting and connecting it to the knowledge system of an organization (Nonaka & Krogh,
2009).

Group Dynamic
Technigques

A
Bu"gﬁ Gatekeeper Netnographer Customer
Community ]
Management Knowledge Sharing Limited by P Barriers to
4 Socialisation Behaviors Knowledge Sharing
A
Need Zﬁ
Community A
Internalization Builds
) Externalization v
Consist v shared P ) .
of Knowledge Social Media Post

Figure I - Knowledge Creation Sub-ontology proposed by this study. Source: Own production.

The central element of this process is the Actor; it acts as an individual that performs
actions in the FEI process. It may assume different roles according to the analyzed point
of view, defined by Pereira et al. (2020). For its functions in society, it may perform
actions and interactions with other individuals (actors) acting as an entrepreneur, an
employee, a customer, a user that may assume the role of a lead user (Ernst & Brem,
2017; Brem & Bilgram, 2015). The government and a specific community can also act
as a FEI20 Actor in the role of a stakeholder (Pereira et al., 2020).

The new knowledge creation builds on a mix of tacit knowledge, which is produced
by practical actions, and the explicit knowledge, which is provided by discursive acts.
The process starts with Socialization, the conversion of new tacit knowledge through an
actor’s shared experiences in daily social interaction. This knowledge is shared in explicit
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knowledge, and then shared throughout an organization with the internalization process.
The tacit knowledge is transformed in explicit knowledge through the externalization
process; then, it is collected inside and outside the organization, combined, accomplish
through the combination process that creates new explicit knowledge (Nonaka &
Toyama, 2003).

The Actor can have different roles when sharing knowledge, it can act as a customer
and as a gatekeeper, being responsible for creating criteria and making decisions
concerning the future of the project (Pereira et al., 2020). The gatekeeper controls the
information flow, connecting different actors (Aboal et al., 2018). This connection can
be made in two ways, by protecting actors from unnecessary information, and by
retaining important information (Andersen & Morch, 2016). The actor can also perform
a netnographer role; in this case, the actor connected to the enterprise plays an empathic
qualitative analysis approach using publicly accessible data obtained from user
conversations in social media. The netnographer collects customer opinions concerning
the products or services offered by the company, or new needs yet to be considered to
create new knowledge to be used by the enterprise (Brem & Bilgram, 2015; Kozinets,
2010).

The different forms of knowledge shared, among the different roles played by the
actor, consist of the customer knowledge sharing behavior. Those are the essential
elements that can promote or inhibit the sharing experience in social media, and that are
a reflection of the customer sharing habits adopted in daily life. The knowledge sharing
barriers can be functional or psychological barriers representing the resistance factors for
this exchange to happen (Chen & Kuo, 2017).

Communities are formed by groups that are created by actors. Those are organized by
managers that perform community management. This group has specific behaviors that
can be understood as the group dynamics, and it consists of a set of norms, roles, and
relations performed by its members (Pohjola & Puusa, 2016).

Therefore, the knowledge creation process has, as a central element, the actor, and it
can be distinguished among other actors by their role in managing the information, in this
case, shared in the social media network. The actor can create, inhibit, or bring more
attention to certain types of information, according to the sharing behavior of the group
it is inserted in. The different groups that form a community need external management
from the company’s side. It can generate specific dynamics that can be explored to
increase or decrease the discussion and the knowledge creation, all depending on the
stimulus given by the company and the types of actors active in the company’s social
media.

4.2.2. The customer roles and dynamics in social media

The company’s main objective is to generate value to its customers, therefore,
augmenting its relevance in the market and conquering more customers. Social media can
be used as the communication channel for companies to explore their interactions with
users and customers. The application of social media for knowledge co-creation between
customers' feedbacks and employees’ interactions is widely known but still needs to be
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explored since the social media dynamics are improved according to the user’s new
demands (Papa et al., 2018).

Users share information form social media platforms; this action is known as a post.
The information may be created according to external events that happened outside social
media networks, for example, when the user shares a meal it had within its social media
platform. It can also be information obtained from internal events that happened inside
social media networks, for example, a discussion inside a social media community. Those
discussions can be transformed into a social media thread when the intensity of
interactions from actors is increased.

In this sub-ontology, we used the building blocks found in the literature to describe
the interactions between the customer, the posts on social media, and the generation of
threads (Figure 1). We presented the different roles of interactions that the user has inside
the company’s social media and what types of information or collaboration could be
developed and extracted, in the format of data to be explored by the company (Pereira et
al., 2020; Mourtzis et al., 2019; Ernst & Brem, 2017; Andersen & Morch, 2016; Barradas,
2015; Vollenbroek et al., 2014; Vollenbroek et al., 2013; Romero & Molina, 2009;
Pattanaik & Chatterjee, 2009).

The customer (blue box) is a user that is @ FEI20: Actor (red box) (Figure 2). This
user shares information that can be about a product, a service, a brand, or a business. The

customer posts as a social media post (green sapphire box) that enables a customer-
customer collaboration and can be unfolded in a social media thread. The social media

post also contributes to the construction of the social media thread. As the data analysis

(grey box) is performed, the social media threads are identified.
The group consists of customers, also share a social media thread. The lead user,

which is a particular type of user, can be identified in the process of performing data

analysis (white box). The lead user also has lead user dimensions. These dimensions can
be the customer’s trend position, the customer’s opinion leadership, the innovation-

related benefit perceived by the user, and the level of expertise and commitment to de

product field the user has. The lead user can also emerge in the social media threads
unfolding on the company’s social media. The community (orange box), which consists
of groups, enables the development of co-creation, which is a type of open innovation.

The Actor is an individual that acts in the front-end of innovation process. It can
disseminate in social media networks, positive or negative information, and opinions
regarding products, services, brands, or business (Vollenbroek et al., 2014). That
information can directly impact on the reputation of the company and, therefore,
influence other customers positively or negatively. Vollenbroek et al. (2013) highlight
the “importance in listening to customer’s voices,” especially when shared on social
media, due to their potential to influence directly the reputation of the product, service,
brand, or business being commented by its users.

The customer’s post on social media sharing information with other customers or the
company itself represents new opportunities for knowledge creation and collaboration.
As Andersen and Morch (2016) explain, the knowledge shared in social media is a
reflection of human behaviors being expressed in the online platforms. The collaboration
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experience expressed in social media can be understood as customer-customer
collaboration. It can offer new knowledge concerning improvement or innovation that is
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being co-created by the company’s customers.

Figure 2 — Customer roles and dynamics in social media sub-ontology proposed by this study. Source:

Own production.

For instance, if a customer posts a question or a problem on the company’s social
media and is helped by another customer that had the same difficulty or need for
improvements, the company can incorporate this knowledge. The company itself can also
reply to the customer and help address the problem. Other users that also have the same
need can have access to this information and might decide to adopt that company’s
solution.

Those discussions on social media posts can become a thread according to the
intensity of interactions given by users. Performing data analysis on a company’s social
media can help identify those threads and then explore the knowledge co-created on it
(Vollenbroek et al., 2013). Those social media threads can be formed inside specific
groups or communities that provide an open space for knowledge sharing and co-creation
to happen (Pohjola & Puusa, 2016). The knowledge co-creation in that free space can
drive to open innovation opportunity recognition by using customer-customer
collaborations or even customer-company collaboration (Barradas, 2015; Vollenbroek et
al., 2013).

The user can also be a lead user, that is a specific and particular type of user; they are
consumer innovators. The lead user has specific dimensions; it must have a trend position
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and knowledge in that specific market and expects high benefit from its contributions
(Brem & Bilgram, 2015). Is must also have opinion leadership, where it presents the
capability of influencing other customer’s opinions regarding specific subjects. The lead
user must also offer an elevated level of expertise in that field of action or market; it must
have a high commitment to the product field. Therefore, its contribution to future trends
can be precious for the enterprise (Ernst & Brem, 2017).

The lead user concept and connection to innovation introduced by Urban and Von
Hippel (1988) is used mainly by companies to understand future market trends. There are
a variety of advantages for companies at identifying their lead users, and different
methods can be used for this identification, from focus groups with customers to its
performance on the company’s social media, all possible through data analysis processes.

Therefore, the customer plays a central role in the discussion about the dynamics of a
company’s social media. It can act as an influencer, assuming the role of a /ead user, or
it can openly collaborate with other customers to create new knowledge. The openness
provided by social media networks allows the collaboration between their users-and-
enterprises or between users, to happen to develop new knowledge. The co-creation can
drive to the identification of co-innovation opportunities and discussions among the
related actors; therefore, the company’s social media may become an open innovation
space for knowledge sharing.

4.2.3. The company’s social media knowledge extraction

The openness of social media and the intensive usage that it has, in the recent years,
transformed these online platforms in the perfect channel for performing behavioral
analysis of individuals and the different roles they play in society (Hjorth, Horst,
Galloway & Bell, 2017, pp. 2-4). This behavioral analysis can be understood as the
netnography method, that “applies ethnographic research principles to the online
environment” (Brem & Bilgram, 2015, pp. 43). The digital ethnography understands
digital media technologies as tools to be used for extending the ethnographic practice
beyond geographical borders as well as allowing the exploration of the complex digital
behavior in the everyday basis of the individual (Hjorth, Horst, Galloway & Bell, 2017,
pp- 2-4).

After picturing the knowledge creation from the customer’s interactions on the
company’s social media, the extraction of this knowledge is as fundamental as the
motivation generated by the company to promote its social media. The Netnography
method provides a qualitative analysis of the data generated in social media (Brem &
Bilgram, 2015, pp. 43). It performs data analysis of the most exciting interactions for
companies, for example, it can analyze the customer-customer interactions, the
employee-customer interactions, and it can also help identify the lead users in the
company’s social media.

The netnographer has the central role of the netnography analysis; it represents the
individual or group of actors that perform the ethnographic study of the company’s social
media. By performing qualitative and quantitative analysis of the data extracted from the
social media, the company can understand its customers, their motivation and purposes,
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as well as their ideas shared on the company’s platform (Brem & Bilgram, 2015, pp. 43).
This sub-ontology explores the actors involved in the analysis of the company’s social
media networks to generate customer’s behavior analysis and to provide knowledge on
innovation opportunities.

We presented the different interactions and the essential elements for the extraction
of the knowledge generated from the customer-company relationship in the company’s
social media (Figure 3). With the concepts extracted from the literature, we visually
present how the previous vital elements identified in this study are connected to identify
innovation opportunities for the company (Pereira et al., 2020; Aromaa et al., 2020;
Mourtzis et al., 2019; Simon & Tellier, 2019; Andersen & Morch, 2016; Glogowska et
al., 2016; Pohjola & Puusa, 2016; Lofty et al., 2016; Brem & Bilgram, 2015; Zhang et
al., 2013; Li and Gao, 2012; Romero & Molina, 2009; Pattanaik & Chatterjee, 2009).

The user portraits engagement, which can be classified into three forms: the user may
act as an influencer, as an engager, and also as a lurker (Figure 3). For the engagement
to be effective, it demands the usage of commonly understood language and trust. The
user posts on social media posts (green sapphire box) in as a statement post, a question

post, a suggestion post, a comment post, or a miscellaneous post.
The social media post (green sapphire box) is posted on social media [platform].

There are two private types of social media, the industrial social networks, and the

University co-authorship social media. Social media can also be of a mixed type that
allows experiencing centric network performances. Social media also can be of public
type.

The user that posts a social media post (green sapphire box) has a binary association,
user relevance [in the network], with the perceived information quality. The social media

post has also a perceived information quality that impacts on the social media thread

selection criteria that use data analysis (white box). The social media post is stored as
data (dark green box) that may be photographic data, audio-visual data, textual data,
graphic data, or audio data.

The netnographer (dark grey box) performs data analysis (white box), use data (dark
green box), by doing netnography. The netnographer (dark grey box) does community
management that produces social media post (green sapphire box).

The netnography does (qualitative) social business intelligence analysis by using data
analysis (white box). This analysis may also include quantitative data analysis in

performing social business intelligence. The data analysis (white box) uses social

listening and social monitoring tools that can be platform analytics tools, management
tool analytics, and standalone analytics. The data analysis (white box) has two

perspectives [of analysis], the sentiment analysis, and the corporate analysis. The

sentiment analysis can be positive, neutral, or negative.

The gatekeeper (light yellow box) accesses social business intelligence reports that
include social network insights (green box) and is a FEI20 Opportunity recognition. The
gatekeeper (light yellow box) helps disseminate the social network insights that are used
by Marketing, Research, and Development (R&D), Product Development, and Sales
Teams. The gatekeeper (light yellow box) also shares with the Marketing, R&D, Product
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Development, and Sales Teams the social business intelligence reports and insights. The
gatekeeper is an_innovator role (from the FEI20 ontology).
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Figure 3 — The Sub-Ontology for enterprise social media knowledge extraction. Source: Own

production.

The user’s engagement is a measurement regarding the intensity of interactions in
social media when sharing knowledge and expertise. Those interactions may happen in
different forms, as much as comments, as the creation of discussions among other users’,
sharing behavior inside the networks, and various other types of action. That intensity of
interaction, when measured, differentiate the users according to their contributions for
that specific knowledge sharing situation (Mourtzis et al., 2019, pp. 1243).

The user may be classified as an influencer that represents “users that have access to
a larger audience and have the potential of influencing it.” The user may also be an
engager, that represents “those who are more active in the community” and it may also
be a lurker that is “people that monitor what you share but do not interact” (Mourtzis et
al., 2019, pp. 1243; Sun & Jie, 2011; Crawford, 2009). For the engagement and its
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knowledge sharing dynamic to happen among users in the social media network, this
communication must use a commonly understood language and trust. With a growing
conversation between users, the feeling of trust grows to make the knowledge shared
among those individuals more accessible and more relevant (Pattanaik & Chatterjee,
2009, pp. 713).

The posts on social media networks can be in different forms and be stored as different
types of data. Based on the approach explored by Zhang et al. (2013) that categorized the
information shared on the social media Twitter using the Speech Act Theory, we
expanded the encountered types of information sharing for all social media networks.
Therefore, we assume that a social media post is information shared by users and it can
be divided into five types: (1) a statement, (2) a question, (3) a suggestion, (4) a comment
or (5) miscellaneous of the other types of information. (Zhang et al., 2013, pp. 650).

Social media networks can be categorized according to the permission of access. For
general users, we have public networks that enable open access for all individuals
allowing social networking. They can be private networks with limited access to a
specific organization or entity. They can be a mixed type of social network, comprising
features with open access and functions with limited access, allowing experience centric
network performances (Aromaa et al., 2020; Mourtzis et al., 2019; Li and Gao, 2012;
Romero & Molina, 2009).

The private social media networks can be an industrial social network to be used
inside one specific organization “to provide useful information such as business value or
how to improve knowledge creation and to share to make it more effective for employees”
(Mourtzis et al., 2019, pp. 1243). The private social media networks are designed with
similar functions and usability of the public social media networks, but with specific
features designed according to the objectives of the organization. That organization may
be an industrial company or education institution such as a university, for example, the
case of University Co-Authorship Social Media (Aromaa et al., 2020; Li & Gao, 2012).

The objective of online social networks is to provide a channel for individuals to share
their knowledge and expertise (Mourtzis et al., 2019, pp. 1243). The sharing capability is
directly connected to the user’s perceived information quality, how this information is
relevant or could be appropriate for other users or a community. The judgment of that
information provides a criterion to classify how relevant that information can or could
be, how valid it is, how other users could interpret it, and its integrity concerning its
accuracy (Glogowska et al., 2016).

The perceived information quality of a post has a binary association with the user, the
so-called user relevance in the network. The perceived information quality has an impact
directly on the social media thread selection criteria to be used for analysis (Glogowska
et al., 2019). A social media thread is the result of a social media post that generated
intense interaction from the users of that social media; therefore, it has increased
knowledge sharing behavior among the individuals participating in the discussion. The
social media thread is most likely the place where companies will find user’s feedbacks
and new knowledge co-created.
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The user’s social media thread selection criteria can be explored by companies using
data analysis, using data stored with social media posts. That data can have different
formats; it can be photographic data, audio-visual data, textual data, graphic data, or audio
data (Brem & Bilgram, 2015). The data analysis can be performed using three types of
social listening and social monitoring tools, the platform analytics tools provided by their
own social media platform. Management tool analytics offers a form of collecting data
for specialists and researches to perform analysis. It can also be performed using
standalone analytics, that contains only social media analytics functionalities (Mourtzis
et al., 2019; Lofty et al., 2016).

Data analysis has two perceptive of data to be analyzed, the sentiment data provided
by users that “extracts knowledge/opinion from text represented by reviews/comments
and/or statuses about a particular product of topic” (Lofty et al., 2016, pp. 1). The
sentiment data can be used to analyze positive, negative, or neutral reactions, measuring
the user’s perception about that specific information (Mourtzis et al., 2019, pp. 1243).
The data can be used for quantitative analysis of the information on social media,
performing a quantitative business intelligence analysis.

The analysis of data is performed by the netnographer, the company’s employee that
performs the netnography, ethnographic analysis of data shared on social media (Brem
& Bilgram, 2015). He also does the community management of the company’s social
media, producing specific posts with the objective of fostering knowledge sharing
behavior among the company’s customers (Pohjola & Puusa, 2016). Netnography
involves a qualitative analysis using the information retrieved from the company’s social
media to perform Social Business Intelligence (SBI), that “incorporate social media
monitoring and analytics with traditional business intelligence” (Lofty et al., 2016).

The SBI is performed using qualitative information retrieved from the company’s
social media posts and threads. It allows “an enhanced view of the people who like or
unlike a product or service because social data can explain why product X sells so well
in a specific place and not well in another” (Lofty et al., 2016). In other words, the SBI
reports offer the company an overview of their customer’s behavior trends when buying
products or its problems that demand specific solutions not wet addressed by the market.
Therefore, the SBI reports produce social network insights that are assessed by the
gatekeeper, the company’s employee responsible for the management of information
discussed on the company’s social media. The gatekeeper role involves deciding which
information is relevant to the company in the user’s knowledge sharing behavior (Simon
& Tellier, 2019; Andersen & Morch, 2016).

The gatekeeper is also responsible for sharing the extracted social network insights
with the Marketing, Research and Development, Product Development, and Sales Teams.
Therefore, the gatekeeper can be understood as an actor in the FEI2O Innovation Role
described by Pereira et al. (2020), using the social network insights produced from the
SBI reports extracted from the knowledge shared by customers in company’s social
media posts and threads. The social network insights are also a part of the FEI20
Opportunity recognition described by Pereira et al. (2020), that searches for innovation
opportunities for companies and can be applied in the company’s social media.
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The sub-ontology created to describe the company social media knowledge extraction
process highlights essential roles that should be addressed internally by the company as
the gatekeeper role, the netnographer role, and the responsibility for performing social
business intelligence analysis. By sending the social media posts with the right incentives,
the company could make the best out of its customer’s knowledge sharing behavior in
the company’s social media, and from that, extract innovation opportunities co-created
from that interaction.

4.3. Exploratory Scenario and discussion

For the validation of the ontology, we adopted the approach suggested by Hevner et
al. (2004) to use a descriptive design evaluation method as this method “should only be
used for especially innovative artifacts for which other forms of evaluation may not be
feasible” (Hevner et al., 2004, pp. 17). This design evaluation methodology was validated
in two ways. The first was the use of informed argument building on the knowledge
available in the literature to build arguments; this was done in the previous paragraph.
The second was testing the application of the proposed model to the scenario in which
the proposed model could be appraised and discussed.

The scenario describes the fictional interactions that could be possible to be seen in a

social media post made by the company profile in social media similar to Facebook (

Figure 4). Our fictional post had the objective of motivating the customer’s quality
perception and maybe discover the lead users using a guestion post. The post was created
and published by Ana, a representative of the company’s employee that manages the
enterprise social media.

The scenario validation was done with the help of experts to include the essential
aspects critical in a company’s social media. The use of netnography presents some
limitations that were included in the scenario, namely: consider only social networks with
an amount of posts manageable by one person; understand that the quality and the
quantity of posts are not always together; and to have in mind that having one person to
perform the analysis, providing a filter to exclude irrelevant information, may not be
sufficient if the amount of information increases beyond a reasonable limit since the effort
to manage the information would be overwhelming and impossible to be accomplished.

The scenario is limited to a couple of posts to explore an exciting situation. To this
end, we needed a trigger to start the thread of comments. Therefore, we created the
situation, using as inspiration, a real-live company, and its social media. We used a
provocative image of a typical breakfast meal with coffee and one of the company’s
products, frozen croissants, to ask for customers to collaborate and share their best ideas
to use the product. It is offered a prize to motivate interactions. Ana, that performs the
role of the netnographer and moderator of the posts on the company’s social media,
creates the post. Three types of actors feel the motivation to interact with the company’s
question and among themselves. They decide to share their opinions and knowledge.

The figure describes the scenario using three columns; the first represents the social
media post and its comments from the customers. The second describes the roles that
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each individual play in the scenario and what steps they thought about following. The
third describes the company’s internal processes, employees, and the role they played
when addressing the information of the thread post.
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Social Media Post

We would like to challenge our
customers to share with us how
they use our products to impress
their guests at home!

The best and tastier ideas will win
100 croissants for free :-)

Comments

Jane | | love your croissants, and | love that |
can be really creative with it! | usually
take your frozen croissants and let
them defrost overnight inside my
turned-off oven. Then, | unfold them
and fill it with my special jam, which |
prepare every year with berries from
my garden. Then | fold it back and
bake them for 15 to 20 minutes!
People just love it!!!! | also keep
changing the jam, every now and then
| also use chocolate sauce that |
prepare with Port Wine, chocolate
and nuts.

This is a great idea! | just let them
defrost for 2 hours, and then they go
stralght to the oven! | only put the jam
in the end. In fact, | also have berries
in the garden, but never thought of
using it for this! I'll try it very soon!

John

Jane | Try it! I'm positive you will love it too!!
What types of berries do you have
at your garden? You could also try

with fruits like peach.

Yeeeesss! | also do the same as John
but not with berries! | used a slice of
cheese and ham to fill my croissants
after | bake them. The idea of Jane
sounds amazing! | will definitely try it
out too! :)

Alice

| Ana [Netnographer/Moderator] I
! is the company's responsible for '
| the posts and interactions in the |
company's social media.
She creates a Social Media Post
| with a Question in the format of a |
challenge for the customers to :
I interact in the social media network. l

Jane [Customer] interacts with l
. Ana's challenge in the Social Media
Post by sharing a positive opinion on

. one of the products. Jane also shared I

changes she did that could be product |

' innovation opportunities for the

L company to explore.

[ John [Customer] interacts with |
- Ana's challenge in the Social Media
| Post by answering to the challenge. |
He also replied positively to Jane's |
| comment saying that he would try
the idea.

| Jane [Customer] interacts with |

' John's answer and shared more ideas

| that could eventually be explored by |
the company

—
+ Alice [Customer] interacts with John's |

| answer and Jane's suggestion on the .

. utilization of the company's product. |

| She also responds to the challenge

(i

Zoe [Bl Team Leader] Is the |
| gatekeeper and takes the Bl insights -
to the right people in the organization. |

o — — — — — — — — —

! Possible ideas co-created and shared by
| the customers:

. 1. Commercialization of frozen unfolded croissants
| 2. Production of packs with homemade jam

! 3. Production of packs with different chocolate flavours -
| 4. Commercialization of frozen filled croissants

Figure 4 - Scenario Application. Source: Own production.

Company's Internal Processes

Ana

Creates a post on the company's
social media to analyse the customer
perceived quality about the products
and if there is a possible lead user (LU)
in the company's social media to help
identify future trends on the market.

A prize is offered to motivate the
customers to interact with the post.

Company's Internal Processes

Ana

Based on the customer’s interactions

in the Social Media Post, Jane might be
a LU or an Influencer on

that specific product. She should be
observed considering the quality of her
comments and interactions in the social
media of the company. If the post gets
tracking with intense interaction with
customers, maybe it could highlight
something interesting for the company.

Company's Internal Processes

Ana

Nice posts from Jane and Joe!

Company's Internal Processes

Ana

Jane seems to get high benefit from
the innovation as she seems to share
it with all her guests!

Company's Internal Processes

Ana

We have here an interesting insight!

Let us check who Jane is in her profile,
try to interact with her. First we approach
by chat, then by phone. It is important to
confirm if she indeed meets the "high
expected benefit” from using the product
and not from selling (LU key feature).

If she does meet that criteria, let's see
with who Zoe, the Business Intelligence
Team Leader, will share this information.

Company's Internal Processes

----------- >

Zoe

Zoe brings this information and insights
to the Sales and Operations weekly
meeting with people from Marketing,
R&D, Product Development, Sales and
Operation Management.

Zoe will suggest that the Marketing
Team assesses Jane "trend position”

in the targeted market, and then decide
if it makes sense to invite her for a LU
Workshop with the other development
teams.

Figure 5 illustrated the instantiation of the described scenario in the designed

ontology. Using boxes with dashed blue border, we identified the items in the scenario as

instances of the classes in the ontology.
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The user Jane, John, and Alice are customers that share information about the product
frozen croissants. One of the users, Alice, presents a behavior that may be from a Lead
User (LU) by displaying two LU dimensions, the innovation-related benefit and the trend
position. If given more context, Jane might also reveal the other LU dimensions. The
customers collaborate among themselves regarding the product, transforming the social
media post in a thread.
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Open H sh >
i : ares )
Innovation [ ——{ Information
Enables v
Co-Creation Communi User
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Figure 5 - The scenario in the sub-ontology of the customer roles and dynamics of social media.

Source: Own production.

From the customers' comments, the moderator and netnographer Ana performs a
qualitative analysis of the textual information shared on the thread (Figure 6). Those
comments are positive opinions; therefore, sentiment data is used by Zoe, the company’s
responsible for using the Social Business Intelligence (SBI) reports and insights, as the
gatekeeper.

The company’s social media is of a public type. Jane, John, and Alice show interest
in Ana’s post, and later, in Jane’s comment. From the interactions of the customers in the
thread, Ana performs the netnographer role in assessing the perceived quality of the users.
Ana passes the information for Zoe, who receives the information to receives the Social
Business Intelligence reports and insights retrieved from the analyzed thread. The
information is then also distributed by Zoe, when acting as a gatekeeper, in the meeting
with other teams as Sales and Operation Teams. They will verify if the innovation
opportunities retrieved from the comments of Jane, John, and Alice match the company’s
goals and objectives.

51



. p——————-- -~
Commonly understood Demand Portraits .
language and trust Engagement eeeeneeeneeenn... ] Thepostis considered 1
' 1 relevant by the customers
User @@ e e e e
User F
—_———— [in the Network]
Enterprise ¢ [ ___ -0 - 1 Y gmm=m———
Vsocial ’r\lpemoml Influencer Engager Lurker £ Johnand Aice
Vo = ! Post I presented interestin 1
H v 1 Jane'scomment
-------------------------------- - 2nescomment
Social Media Posted . " Produces : Community
[platform] Social Media Post H Management
; 1 Janes 1 - AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
i :
o] v :
prate il v
I Ana's ‘ Question o Phott hi
1 post | Perceived lographic
- == Information Quality
-
Industrial Social  University Co- Experience ! Jane(s i Stored as -
Networks Authorship centric networks y post Impact v Audio-visual
- - v
I 1
) Jane. John | 3 Comment i ) Does
1nd Alice post Social Media Thread
[} 1 Selection Criteria

Miscellaneous
Graphic

Social Listening & Uses
Social monitoring tools

Audio

Perspective Data Analysis
Platform Management Standalone [of Analysis]
analytics tool analytics analytics
vt yt Iyt AN A Does | |
Uses :
V| | e e m - .
H 1 Ana performs the role of 1
netnographer, analysing the

Netnography

i---1 positive comments from the 1
1 customers. Assess post |
lpercewed quality as a criteria 1

for analysis.

v
¥ Does [Qualitive SBI] N oraersE ’
Social Business

Corporate
P Is used for

[quantitave BI]

Intelligence (SBI)

pm———————— 2

0 RTER 1T TR Produces

reports (includes 1 v
linsigms) for distribution 1 [—

insi Social
1 _inside the company FEI20: igence Reports FEI20: Opportunity

: Rol N Recognition

Includes
v

Social Network
Helps disseminate » I Insights

Shares with
v

g e -~
Potential ideas co-created and shared by the

customers: commercialization of frozen unfolded
croissants; production of packs with homemade
Marketing, R&D, Product Tjam; production of packs with different chocolatel
1 1
Sales and Operations | »| Development and Sales < Isused by 1 flavours; commercialization of frozen filed
1 Meeting participants "
J Teams croissants ,

Figure 6 - The scenario in the sub-ontology of the company's social media knowledge extraction.

Source: Own production.

In this scenario application, it is especially important to discuss how companies would
understand and visualize the ontology. In this context, there are different perspectives
that we could apply, namely:

Confidentiality: The explicit use of a cue to start the discussion. In this case, the first
post was a provocation, and it could draw the attention of competing companies that could
be looking at our company’s social media. This means that this approach, if used, should
be addressed carefully. However, it is likely that this scenario, or a similar one, may
happen without the explicit provocation of the company, as it was used in this case.

Validation of the target audience: When gathering opinions in social media, as in this
case, it could be raised the issue of how to extract and validate the profile of the involved
users. Since this study was focused on a qualitative analysis, it would be interesting to
understand the trustability of the user’s profiles. Despite being difficult to retrieve such
information, different approaches could be used for this purpose. For example, the use of
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direct chat with the customer, followed by a phone call, and, eventually, if found
adequate, an invitation for participation on a Focus Group or to a Lead User Workshop.
Confidence in the published information: This is a critical issue in social networks,

mainly because influencers play an important role in the market. It is fundamental that
the netnographer is aware of this reality and when searching for lead users or thread posts.
The role of emojis: It is essential to address the complexity of performing a correct

interpretation of emojis usage. For example, the positive assessment of a "careless" post
or statement may be misled as it may be interpreted both as acknowledging the
carelessness or criticizing it. This will have to be considered upon the analysis of a thread.

4.4. Replying the research question

This study research question is:

How one can use the knowledge shared in a company’s social media to identify
innovation opportunities?

This question was detailed as the following sequence of competence questions, to
which the developed ontology should be able to respond to:

Q1: Does the Ontology explain the dynamics of knowledge creation between
individuals?

Q2: Is the Ontology describing how knowledge is created in social media networks?

Q3: Does the Ontology explain the role of the customer in social media networks?

Q4: Is the Ontology describing how knowledge can be extracted from social media
networks?

Q5: Does the Ontology explain how the extracted knowledge can be used by
enterprises for innovation?

By the end of the process, the interviewed experts and practitioners validated the
ontology. It was further validated by its detailed description based on informed
arguments. This was then complemented by the application of the ontology to a scenario
later modeled as an instance of the actual ontology. Therefore, it is the author’s perception
that the research question was answered adequately, despite the limitations below.

4.5. Limitation of the research

The main contribution of this study is the proposal of the Social Media Innovation
Ontology (SOMINO) that aims to describe and relate the concepts underlying this
knowledge domain. The developing process was not easy since it was impossible to
identify a company that performed all the identified steps. We also realized that
companies often subcontract Social Business Intelligence reports externally. We consider
this a limitation as we would have liked to use a company to test the proposed model.

The second limitation is inherently related to the first. As the option of the real
company was excluded, we opted for using a scenario to validate the artifact. Despite the
extreme care and detail, put into the scenario, we would have liked to go further.
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In the scenario we do not explore the use of audio or video, despite their popularity.
We could argue that the text content could be published as a video. However, watching a
video usually takes longer than browsing through text information. These types of
materials would hinder the netnographer speed of analysis.

4.6. Conclusion

In this study, we designed an ontology that described the process of knowledge
creation in a company’s social media. It is divided into three parts, the first part that
consists of the knowledge creation process itself and its relationship with its actors, how
they are connected, and what key aspects can influence that process. The second part
explored the centerpiece of the company’s social media, the customer, and its interactions
with the social media actors and tools for knowledge creation and sharing. The third part
explores the internal roles performed by the company to interact with its customers to
share knowledge in the company’s social media, as well as the types of information that
can be extracted from the social network and its potential to recognize innovation
opportunities and customer’s insights.

The ontology presents the key actors and the central roles that are fundamental for
knowledge creation and sharing in the company’s social media networks. It offers an
overview that a company could use to understand what functions it has and what roles
could be missing inside the organization to uncover innovation opportunities within its
social media. To validate and demonstrate the ontology, we created a scenario to
demonstrate one possibility of analysis for a post made on social media. With examples
of interactions from customers concerning the usage of a product, we also illustrated the
scenario in the second and third sub-ontologies. We addressed how the research question
was answered and presented the limitations of this study.
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5. Conclusion

This study explored the usage of the company’s social media networks that could
offer the customer-company relationship and the recognition of innovation opportunities.
We explored the key actors and the roles to be performed by the companies to build value
from those relationships by recognizing innovation opportunities.

We performed extensive literature research but could not find a consistent model that
described how knowledge is shared in social media, how this knowledge could generate
innovation, and which actors and roles are involved in this process. From this gap, we
formulated our research question: how can one use the knowledge shared in a company’s
social media to identify innovation opportunities? We used building blocks retrieved
from 41 articles to design our artifact using the Design Science Process. Our artifact, the
ontology, represents the domain model for knowledge creation and sharing using social
media networks, as well as innovation opportunity recognition.

The ontology was divided into three sub-ontologies; the first explores the knowledge
creation from the individual perspective, connecting actors and roles in sharing and
creating new knowledge. The second explores the customer role in social media and the
other functions related to it. The third studied the knowledge extraction from the
company’s social media and the interactions with different parts. The validation was
performed using a descriptive scenario, created from inspirational real-life situations that
companies face when using social media.

The demonstration of the ontology aimed providing an example of the utilization of
our ontology in the internal analysis of the company’s roles and usage of social media.
From the feedback and opinions shared by specialists in different areas, we aimed to
validate the efficiency and usefulness of the ontology when applied in real-life situations.
Further studies must be performed to evaluate the ontology using real-life scenarios and
with different conditions from the one we used.

Future research would explore different scenarios and applications of the actors and
roles, as well as companies that perform the roles identified by our ontology or that want
to play them in the future.
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Appendix A — FEI20 Ontology

The FEI is the initial phase of innovation, it is a multidisciplinary area and it can be
used with different approaches. It represents a personalized strategy for companies to
identify and implement the innovation process, therefore assuring their relevance and
competitiveness in the society. By using a common language, the FEI2O developed by
Pereira et al. (2020) “is a domain model as it explicitly describes a domain regarding
concepts, properties, and relations of concepts.” The FEI aims to provide a possibility of
a starting point for companies to implement changes in their processes.

By exploring different aspects of the customer-company relationship, the FEI20
identifies the entities that perform as an actor in the FEI process. Pereira et al. (2020)
identified and described specific responsibilities of the FEI Actor, “perform, to won, to
communicate, to borrow, to send and to receive objects in the FEL.” The actor is
recognized as a stakeholder, and it can have different parts in the society as an
entrepreneur, an employee, a customer, a user, a government agent, or part of a
community (Figure 7).

performs_activity »

EO: Actor EO: Activity

Zﬁ is_a

Stakeholder

isaN DN isa
EO: Owner |— — Entrepreneur
EO: Shareholder —— Employees
BMO: Value
— Network ] —— Customer
BMO: Partner
Media  +— |—|  User |<——— LeadUser
BMO: Coalition
Environmentali: —— Government
BMO: Supplier Special Interest | | ¢ it
Groups ommunity

Figure 7 - FEI20 Actor sub-ontology extracted from Pereira et al., 2020, p.123.

The FEI20 also explores the organizational role performed by the FEI2O Actor as
being a t-shaped specialist role, a leadership role, and an innovator role (Figure 8). The
first refers to “someone who shares knowledge freely across the organization,” the second
type refers to actors that have leadership behaviors and the third, the FEI2O Innovator
Role, refers to “informal innovator roles frequently found in literature” (Pereira, 2019).
We identified in our ontology, the presence of the FEI20 Innovator Role, where the actor
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can perform different roles in the innovation process. It can be a facilitator, a gatekeeper,

a sponsor, and a champion. In our ontology, we integrated the FEI20O Actor, and we

identified specific roles performed by it, such as the facilitator role and the gatekeeper
role.

Note
performs_activity » Activities are subclasses
EO: Actor EO: Activity  f---==-memmee- "This is intended to capture
the notion of anything that
is_a ? involves actual doing, in
i I particular including action."

(Uschold et. al., 1998)
Stakeholder BMO: People Cr"ai.?zétfon — | £O: Machiie
Based Skill Y - cuVL widdtine
Unit
3 is_part_of_organization
‘Sl
t‘
]
have_OR |V ; subordinate
may_occupy »
A Desitinn
CC: Position
CO:
Supervisor| Organization
CO: is_part_of_position
Organizational
Role
% is_a
[ [ 1
T-shaped .
Specialist Role Leadership Role Innovator Role
is_a lﬁ
I I T 1 Organization Unit and
Organization are
= . concepts that may be
Facilitator Gatekeeper Sponsor Champion represented as Formal or
Informal.

Figure 8 — FEI20 Actor sub-ontology extracted from Pereira et al., 2020, p.118.

Another relevant aspect of this study was FEI2O Opportunity Recognition, which
considers the internal and external sources of opportunity (Figure 9). As described by
Pereira et al. (2020), those are situations or actions that can answer different stimulus
requirements, threats, strengths, weaknesses, and problems perceived by companies or
individuals. The FEI20 Opportunity Recognition aspect was integrated into the ontology
created in this study because its primary purpose was to find innovation opportunities.

Internal enables_recognition » Opportunity
[Source of Recognition
Opportunity]
is_a =.
| Source of i .
Opportunity g Opportunity
External 2
xterna Opportunity
feeds_confidence » Confidence
answers_to ¥
[ I | | |
CO: Requirement CO: Threat CO: Strength CO: Weakness CO: Problem

Figure 9 — FEI20 Purpose sub-ontology extracted from Pereira et al., 2020, p.98.
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Appendix B — Building block glossary

Table 6 - Building blocks glossary

Concept Definition Author and Year

Barriers to knowledge sharing. Psychological and function barriers that
represent the sources of resistance of
users when sharing knowledge in the
company’s social media.

(Chen & Kuo, 2017)

Co-Creation. New knowledge created from the shared (Pohjola & Puusa,
knowledge of individuals. 2016)

Commonly understood The usage of common language and .

language and trust. trust among users to enable knowledge (Pattanaik &

to be shared. Chatterjee, 2009)

Community. A collective formed by different groups.

Community management. The act of management and monitoring
a community.

Corporate Data. Data extracted from the company’s

performance in its market. (Lofty et al., 2016)

Customer. It is a user that is a FEI20 Actor.
Customer-Customer The necessity of users to create (Andersen &
Collaboration. adaptations by themselves to fulfill a

specific need. Morch, 2016)

Data analysis. The analysis of data.
Engager. Users that are active on the social media (Mourtzis et al.,
networks. 2019)
Engagement. The measure of interactions from an
individual.

Experience-centric networks.  Networks that have interactive and

. . . (Romero & Molina,
collaborative experience environments
. . . 2009)
and multiple experience interfaces.
Explicit knowledge. Knowledge provided by discursive acts. (Nonaka & Toyama
2003)
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Concept

Definition

Author and Year

FEI20: Actor.

It is an actor that performs,
communicates, borrows, sends, and
receives objects of the Front End of
Innovation (FEI).

(Pereira, 2017)

FEI20: Innovation Role.

It is an actor that performs informal
innovator roles commonly found in the
literature.

(Pereira, 2017)

FEI20: Opportunity

Opportunity recognition that considers

Recognition. the internal and external sources of (Pereira, 2017)
opportunity.
Gatekeeper. It is the actor that controls information

by filtering or selecting what

information to share with other users. It (Andersen & Morch,
. . - 2016)
can do it by protecting or retaining
information.
Group Dynamic Techniques.  Techniques to assign the set of norms,
roles, and relations that characterize a ~ (Pohjola & Puusa,
specific group in platforms on the 2016)

internet.

Industrial social media.

Usage of social media features in an
organization's knowledge sharing
platform.

(Aromaa et al.,
2020)

Industrial Social Networks.

It is social networks applied in an
organization to generate useful
knowledge sharing and creation.

(Mourtzis et al.,
2019)

Influencer.

Users that have access to a substantial
audience of other users and can
influence their thoughts and beliefs.

(Mourtzis et al.,
2019)

Innovation-Related Benefit.

The lead user level of dissatisfaction

with the existing products and new g%lir;s)t & Brem,
product needs.
Lead User. “Individuals, or firms, that are .
experiencing needs that are ahead of the é%gg;(:hlu etal,
targeted market” (pp. 3)
Lead User Dimensions. Dimensions of lead user characteristics,
namely: trend position, opinion
leadership, innovation-related benefit, é%lir;s)t & Brem,
and level of expertise and commitment
to product field.
Level of expertise and The lead user has a high level of (Ernst & Brem
commitment to product field. expertise and is deeply committed to the 2017) ’

product field.
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Concept

Definition Author and Year

Lurkers.

Users that monitor the knowledge
shared in social media platforms without
interacting.

(Mourtzis et al.,
2019)

Management tools analytics.

External analytics tools for collecting
data from social media platforms.

(Mourtzis et al.,
2019)

Netnographer. The individual that performs
netnography.
Netnography. It is understood as an emphatic approach (Brem & Bilgram,

to perform a qualitative analysis of data. 2015)

Open innovation.

“The use of purposive inflows and
outflows of knowledge to accelerate
internal innovations, and expand the
markets for external use of innovation,

(Chesbrough &
Bogers, 2014)

Opinion Leadership.

respectively.”
The lead user influences the needs and  (Ernst & Brem,
requirements of other customers. 2017)

Perceived information quality.

It is “the subjective judgments regarding
the usefulness of the information in
addressing the question posed” (pp. 3)

(Glogowska et al.,
2016)

Platform analytics.

Social analytics tools provided by each  (Mourtzis et al.,
social media platform. 2019)

Sentiment Data.

Data extracted from the customer’s
opinions about specific products,
services, or companies, shared on socia
media.

1 (Lofty et al., 2016)

Social Business Intelligence.

The incorporation of social media
monitoring and analytics with traditional
business intelligence to track business
performance.

(Lofty et al., 2016)

Social Business Intelligence
Reports

Reports constructed from the insights
retrieved from the performance of social (Lofty et al., 2016)
business intelligence.

Social listening and social
monitoring tools.

Tools used to perform data mining on

social media. (Lofty et al., 2016)

Social Media. It can be described as a platform driven (Zhou & Wang,
by user-generated content based on 2014; Xiang &
internet usage. Gretzel, 2010)
Social Media Post. Users’ shared information on social

media platforms.
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Concept

Definition

Author and Year

Social Media Thread

A social media post with intense
interaction from its actors.

Social Media Thread Selection
Criteria

Criteria for the selection of social media
threads.

Social Network Insights

Insights retrieved from social networks.

(Lofty et al., 2016)

Standalone analytics.

Social media measurement tools that
only provide social media analytics
functionalities.

(Mourtzis et al.,
2019)

Trend Position.

The lead user is ahead of market trends.

(Brem & Bilgram,
2015)

University co-authorship
network.

Universities and research institute its
collaboration network to promote
science and technology development.

(Li & Gao, 2012)

User

Individuals that use social media
networks.

Source: Own production.

70



